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INTROCTION:

Village Greens is a proposed 73- lot subdivision located in the Village of Parkway, Franklin
County, Missouri. (SE %, Sec. 36, T42N, R1W, of the 5'" P.M.) Jay Rice Contracting is the
developer for this subdivision. The sanitary sewage from Village Greens will be collected by a
gravity system and treated by the City of St, Clair.

The Village of Parkway has no central water distribution system. Because the City of St. Clair is
providing sewage service to the proposed subdivision. Mr. Rice, owner of Jay Rice Contracting,
contacted the City of $t. Clair about providing his subdivision with water service. The City of St.
Clair expressed very little interest in providing Mr. Rice’s subdivision with water service, and
they even questioned if the City would have the capacity to serve the proposed subdivision.

After exhausting all known measures, Mr. Rice decided to construct a well, and a central water
distribution system for his subdivision. During this process, Mt. Zion church, which is located
just north of Village Greens subdivision, contacted Mr. Rice about connecting to his system.
Mr. Rice is still considering this option at this time.

DESIGN & CALCULATIONS:

Proposed System:

The proposed system will be a ground water well, 12.000 gallon pressure tank, and a 6-inch SDR
21 class 200 PVC distribution system.

Ground Water Well:

A request was made to Missouri Department of Natural Resources, Division of Geology and
Land Survey concerning a casing depth letter for a community well. A copy of this letter has
been included with this report. DNR~DGLS estimated the casing depth to be 320-feet below the
existing ground elevation. It was recommend that a pilot hole be constructed to the total depth of
the well. DNR~DGLS requires the well driller to send samples of the cuttings to their office to
determine the exact casing depth for the proposed well.

At the total drill depth of 800 to 850-feet, the well should yield 100+ gallons per minute (gpm) of
water. The original target yield for the well was 155 gpm , However according to DNR~DGLS

this would require the well depth to approach 1.400-feet and the estimated yields at this depth are
unpredictable.

After consulting a local well driller, it was decided to use a 8-inch well, with a 20-hp pump set at
approximately 550-feet. This was based on the well drillers information from when he
constructed the closest community well to our site for The City of St. Clair. Final depth of the

well pump will be determined afier the well shaft is drilled and a draw down test has been
preformed.

The discharge for the pump will be 3-inch in diameter. The discharge piping will have two inline
check valves. The first valve will be spaced approximately 40-feet above the pump, and the
second will be placed approximately 150-feet above the pump. The well discharge will connect

3



r)

s,

to the well house piping just above the sanitary split ring seal, and it will terminate with a 3-inch
tee connection. The run of the tee shall be plugged. The |-inch diameter screened vent pipe and
the electrical connection for the submersible motor can enter through the side of the well casing
or through the top of the sanitary split ring seal. The sanitary split ring seal will require 2 depth
gauge. :

Welil House:

The well will discharge into a 12,000-gallon pressure tank. This tank was sized assuming 100
homes with 3.5 persons per home and 35 gallons of gross tank volume per person. Village
Greens currently has 73 residential building lots. Assnming a total flow of 1-gallon per minute

per home, the peak flow for Village Greens would be 73 gallons per minute. The estimated yield
for the well pump is 100+ gpm.

The pressure tank will be operated by a Master Level Hydromaster controller. The hydromaster
controller will operate through the 40/60 psi pressure range. By operating the pressure tank with
a permanent water seal of 1/3 of its gross volume, it is assumed the tank will yield 1/3 the gross
volume for usable water storage or approximately 4,000 gallons. The remaining volume of the
tank will be compressed air. The compressed air will he absorbed into the water within the tank.
To make up the absorbed air, an oil-less air compressor will be connect to the pressure tank, and
the master level control will operate an air valve connected to the pressure tank.

The Master Level Controler will determine the water level in the pressure tank with probes.
When the water level reaches the high level well pump shut off probe, the master level will sense
the pressure in the tank. If the pressure in the tank is 'o low the air valve will be opened and
allow compressed air to be added to the pressure tank until the desired high pressure is reached.
Incase the air valve fails, the pressure tank will be equipped with a 701b pressure release valve.

The well house will be standard wood frame construction. The interior of the well house will be
sheeted with 26 gauge metal panels with baked enamel] paint to protect the walls. A 4-inch floor
drain will be provided incase of a leak in the front of the well house. The back of the well house
will be on a granular floor. An interior drain tile will be installed along the footing of the
building and discharge to the exterior to drain the rear of the building incase a leak or the
draining of the pressure tank. A 4-kw wall mounted heater will be provided for heat during the
winter months. Chlorine disinfection is not intended at this time. A room will be constructed to
house the chlorine equipment if it becomes necessary to disinfect in the future.

Distribution System:

The distribution system shall consist of 6-inch SDR 35 Class 200 PVC pipe. Because the
pressure tank will be operating through the 4{3-60 psi pressure range, the distribution system
should not be below 35 psi at any part of the proposed system. At the lowest point in the
proposed distribution system the high pressure will ke approximately 93 psi. The homes built in
these areas will require a pressure reducing valve located inside the home.

The distribution system was analyzed assuming 1 gallon per minute per home. The EPNET
program developed by the EPA was used to perform the calculations. This program employs the
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Hardy-Cross Method to determine the flow through the pipes. These calculations have been
included.

According to the Design Guide for Community Public Water Supplies, the distribution system
cannot have fire hydrants. Flushing hydrants will be attached to the system. No fire flow was
intended with this design.
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References:

Design Guide for Community Public Water Supplies, January 1988, MO-DNR
Master Level Controls Company |

EPNET, by U.S. EPA, Water distribution Analysis Program

Masterspec, by_ Arcom,, specification program

Special Thanks to ’

Midwest Hydro Dfil].ing & Service, Inc.

Masterspec, by arcom, specification writing program (AlA)
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RECEIVED NOV 1 4 2000

S’I,\TE ()FﬁMISS(:)[ nt oAbl e« Stephen MOMablood, hirecnor

DEPARTMENT OF NATURAL RESOURCES
————— s T e — —
X {| o P.O. Box 250 111 Fairgionnds Rd. Rolla, MO 65402-0250
e (573) 368-2100
i FAX (373 3682111
November 12, 2002
Mr. Jay Rice
Jay Rice Contracting
960A Plaza Dr
St. Clair, MO 63077 Franklin County
NI SE SE Sec. 36, T42N, RIW
Village Greens Subdivision
Dear Mr. Rice: comtnunity well

This letter is regarding a request for information from Wunderlich Surveying and Engineering on your

behalf concerning a community {public) well at the above lncation in Franklin County on the St. Clair
quadrangle.

Since this well is to be a public water supply well, construction of the well must conform to the standards
of the Department of Natural Resources’ Water Protection and Soil Conservation Division, as outlined in
their publication Design Guide for Community Public Water Supplies 10 CSR 60-3, 10 CSR 60-10.

One requirement of the Department of Natural Resources’ Water Protection and Soil Conservation
Division is that the engineer's plans and specifications for water works projects are submitted to them for
their review and approval before the start of construction. If the completed project does not conform to the
published standards, a Permit of Approval cannot be issued as provided for in Part VI, Book V of the
Sanitary Code, a part of the Regulations developed under Section 640.115 - 10 CSR 60 - 10.010, Revised
Statutes of Missouri.

Copies of the Regulations and Design Standards are available upon request from Water Protection and Soil
Conservation Division, Public Drinking Water Program, Missouri Department of Natural Resources,
P.0O. Box 176, Jefferson City, MO 65102.

One other requirement for such a water supply is that this office determines the well casing depth.

The required casing depth for a well at this focation is estitnated to be 320 feet and into the Lower
Gasconade Dolomite. This is based on a surface elevation of 750 feet above sea level. To help in
establishing a final approved casing depth, rock cuttings must be submitted to the total depth of the well.
In this instance it could be to your advantage to have a "pilot hole” dritled to total depth before casing is set
and grouted. In this way, the casing depth could be appraved with good data and you would be assured
that no surprises would occur betow the final casing depth. The casing (19 pound or equivalent weight per
foot for a 6 inch hole, for example) must he placed into a drill hole that is a nominal four {4) inches larger
in diameter, and then pressure grouted (Haliburton methed or equivalent). Once the grouting is complete,
operations must be suspended for a minimum period of seventy-two (72) hours. Pressure grouting of the
casing is to be witnessed by the department’s Prgional 1)[Tice personnel in St. Louis at 314/ 416-2970

(please give 43 hours notice of ‘"ﬁﬁi{ﬂ#{‘%‘ﬂﬁ; eecoflenee inalt we do

(a)
B
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Village Greens Subdivision
Page 2
November 12, 2002

A total drilled depth of 800 to 850 feet should bottom the well in the Derby-Doerun Dolomite, which will
fully penetrate the Ozark aquifer. This depth should furnish you with approximately 100+ gallons of water
per minute (gpm). In order to obtain the target vield of 155 gpny, it would be necessary to drill to
approximately 1,360 to 1,400 feet to the Lamotie Sandstone. However, yields are unpredictable in this
area and sometimes water quality becomes a probiem af the greater depth.

Persons in Missouri with a well or wells capable of producing at least 100,000 gallons per day (70 gallons
per minute) are required to register as major water nsers. Should the proposed well be capable of
producing that amount, it will be necessary for the well owner to file a form each year showing water use
for the preceding year. Should you have any questions concerning major water use or the purpose of

identification of high-yield wells, please feel free to contact Jeanette Barnett at (573) 368-2188 or at this
letterhead address.

Since passage of the Water Well Drillers Act (RSMo 256.600, effective October 1, 1986} it is a legal
requirement that all water wells be drilled and pumps installed by persons permitted by the Department of
Natural Resources’ Geological Survey and Resource Assessment Division. It is in your best interests to™
coutract with a permitted water well driller/pump installer to complete your well installation. The law also
requires that all new wells (or old wells that need major reconstiuction) must be registered and a Water
Well Record completed on each well. A $35.00 fee. which is to be paid by the well owner, must
accompany the completed form. The well driller and well owner mnst sign the form, and a copy retumed

to this office by the well driller. You will receive a tag and a card with a registration number upon our
receipt of the form and fee. o

When I may be of further assistance, please do not hesitate to contact me.

Sincerely,

GEOLOGICAL SURVEY AND RESOURCE ASSESSMENT DIVISION

Sl <

Jeffrey C. Jaquess
Hydrologist

Water Resources Program
Groundwater Geology Section
(573) 368-2190

November 12, 2002

JCJI/sh

c Jerry Lane, WPSCID/PDWP
Department of Natural Resources/St. Louis Regional Office
Kirby Scheer, Wunderlich Surveying and Fugineering, PO Box 536, Union, MO 63084
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Project: Village Greens
Project No:

Design Water Demand

1.) Population to be served.
Homes to be served  home = 100

Persons per home capita 1= 3.5

Total estimated pppulation to be served. dd = capitn-home dd =350 People

2.) Average Daily Demand per person  ADD I 00- fal
ay

Designflow Df ~ADD-dd DF=35000-%%  or  Df=24.306-5"

day min

3.) Maximum hourly demand ~ Mh - 6-Df M = 145.813 - &
min

proposed pump yields 100 gpm
4.) Gross Capacity of the Pressure Tank

Tank Gross Size TGS =dd-35-gal TGS =12250gal

Use a 12,000 Gallons Pressure Vessel.

5.) Flow Demand in Distribution Pipes was estimated as 1 gallon per minute per household
throughout the distribution system. The demand on each line was analyzed using EPNET a
computer program produced by the US EPA. This program uses the Hardy-Cross Method to
determine the flow throughout the individual legs of the distrinution system. Copies of the results for
the water system high and low pressure have been incluried.
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‘Village Greens High N iessure

Network Table - Links

Velocity Unit Headloss | Friction Factor
Link ID fps /KA
Pipe 1 0.63 0.27 0.022
Pipe 2 0.60 - 0.24 0.022
Pipe 3 0.39 N 0.11 0.023
Pipe 4 0.32 2.57 0.801
Pipe 5 0.08 0.01 0.029
Pipe 6 0.22 o 0.04 0.025
Pipe 7 0.23 0.04 0.025
Pipe 8 0.17 0.02 0.026
Pipe 9 0.05 - 0.00 0.03;
Pipe 10 0.09 0.01 0.029
Pipe 11 0.11 0.01 0.029
Pipe 12 0.95 0.58 0.021
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iViIIage Greens‘High Pressure

Network Table - Links

Length Diameter Roughness Flow
Link ID ft in GPM
Pipe 1 175 6 50| 55.68
Pipe 2 - 750 6 150 52.68
Pipe 3 | 6 150| 3468
Pipe 4 wol.. 6 100 28.32
Pipe 5 770 6 150| 7.48
Pipe 6 320 6 150 19. Ié
Pipe 7 320 6 150 19.84
Pipe 8 100 - —_6 150 14.84
Pipe 9 650 6 150 4.84
Pipe 10 560 6 150 8.00
Pipe 11 230 6 150 10.00
Pipe 12 200 6 150 84.00
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Village Greens High Pressure

Network Table - Nodes

Elevation | Base Demand Head Pressure

Node ID fi GPM ft psi

Junc 2 747 0 886.38 60.40
June 3 . 740 3 886.34 63.41
Junc 4 670 18 886.15 93.66
Junc § 676 23 886.12 91.05
Junc 6 747 - i 886.13Jm 60.28
Junc 7 730 5 886.11 67.64
Junc 8 728 - 0 886.11 i 68.51
Junc 9 688 16 886.11 85.84
Junc 10 698 —E 886.11 8].5?
Junc 11 746 10 886.1 l- 60.71
Resvr | 886.5 #N/A 886.50 0.00




Village Greens

Day 1, 12
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Network Table - Nodes

-Village Greens Low Pressure

Elevation | Base Demand Head Pressure

Node ID ft GPM ft psi

Junc 2 747 0 840.28 40.42
Junc 3 . 740 B 3 840.24 43.43
Junc 4 670 8] 84005 73.68
Junc 5 676 23 840.02 71.07
Junc 6 747 1 840.03 40.31
Junc 7 730 v 5 840.01 47.6;|
Junc 8 728].. ) 840.01 18.53
June 9 o88| 6] s4001 65.87|
Junc 10 698 —8 840.01 61.53
Junc 11 746 10 840.01 40.73
Resvr ] 840.4 #ﬁ/\ 840.40 0.00
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Network Table - [ inks

- Village Greens Low Pressure

Length Diameter Roughness Flow
Link ID ft in GPM
Pipe 1 175 6 150 55.68
Pipe 2 750 6 150 52.68
Pipe 3 280 F 6 150 34.68A
Pipe 4 100 o 6 100 28.32
Pipe 5 770 6 150 7.48
Pipe 6 2] 6 150 19.16
Pipe 7 320 6 150 19.84
Pipe 8 100 6 150 14.84
Pipe 9 © 650 6 150 4.84
Pipe 10 560 6 150 8.00
Pipe 11 230 6 150 10.00
Pipe 12 200| 6 150 84.00
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- Village Greens Low Pressure

Network Table - Links

Velocity Unit Headloss | Friction Factor

Link ID fps ft/Kft
Pipe 1 0.63 0.27 0.022
Pipe 2 - 0.60 0.24- i 0.022
Pipe 3 0.39 0.11 0.023
Pipe 4 0.32 2.57 0.801
Pipe § 0.08 0.0I_ 0.029
|pipe 6 0.22 0.04| 0.025
Pipe 7 023 0.04 0.025
Pipe 8 0.17 0.02 0.026
Pipe 9 0.05 0.00 0.03t
Pipe 10 0.09 0.01 0.029
Pipe 11 011 00[ 0.029
Pipe 12 095 058 0.021
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Village Greens Low Pressure
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‘Wunderlich SECTION 2511 02/03

SECTION 2511 - MUNICIPAL WATER DISTRIBUTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drrwings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

12 - SUMMARY
A.  This Section includes the following:
1. Water Service Mains
2. Water Main Appurtenances
3.  Fire and Flush hydrants

B.  Related Sections include the following:
I. Division 1 Specifications

C.  Alternates: Refer to Division 1 Section "Alternates” for description of Work in this Section
affected by alternates.

1.3 UNIT PRICES

A.  Bid Unit Prices shall be used for final payment based on installed field measurements.

1.4 DEFINITIONS
‘A. AWWA; American Water Works Association
B.  Continuing Authority; City, Municipality, or Home Owners Association where the work is

being performed. Are responsible to Mo~DNR for the Ownership of the System.
C.  Mo~DNR; Missouri Department of Natural Resources

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Contractor is responsibie for the delivery, storage, and handling of all materials. Any expense
incurred due to materiais being damaged, lost, or stolen shall be the responsibility of the
contractor.

{6  PROJSECT CONDITIONS

Municipal Water Distribution 2511 -1



Wunderlich - "SECTION 2511 02/03

A.

1.8

1.9

Weather Limitations: Proceed with installation only when existing weather conditions permit
trench excavation to be performed according to manufacturers’ written instructions and warranty
requirements.

Field Measurements: Indicate measurements on Shob Drawings. When required by the
Continuing Authority AS-Built drawings shall be provided at the expense of the owner.

CUOORDINATION

Contractor shall coordinate histher work with the schedule prepared by the owner. The
Contractor shall not perform work prior to its scheduled start date.

WARRANTY

Special Warranty: The contractor agrees to repair or replace components of the water
distribution system that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Failed hydrostatic pressure testing.
b.  Burst pipe
c. Faulty appurtenances

Warranty Period: 1 year from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials described below,

L. All equipment necessary to perform the required hydrostatic pressure test according to
AWWA & Mo~DNR guidelines.

2 All equipment necessary to disinfect the water line according to AWWA & Mo~DNR
guidlines.

PART 2 - PRODUCTS

2.1

A,

MANUFACTURERS

Available Manufacturers: Subject fo compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Pipe
1. PVC
a. Class 200 PVC water mains shall conform to ASTM D2241 and shall be pressure
rated at 200 psi at 73° F with a standard dimension ratio of SDR 21. PVC pipe
must be certified by the National Sanitation Foundation. Joints shall be integral
bell push on joints with a single rubber gasket, making a pressure tight seal
b. C900 PVC water mains shall conform to ANSIVAWWA C-900 DR-18 Class 150
requirements. PVC pipe must be certified by the National Sanitation Foundation.

Joints shall be integral bell push n joints with a single rubber gasket, makng a
pressure tight seal.

Municipal Water Distribution 2511-2
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SECTION 2511 ’ - 02/03

c. Fittings for PVC Mains . flanged and/or mechanical joint , shalhl be cast iron

fittings for PVC pipe and shall meet the latest revisions of ANSIA21.11/AWWA
C111. Fittings shall include all appropriate transition gaskets .All mechanicai
joints shall be restrained with “Mega Lug” réstraining glands as manufactured by
EBBA Iron Company or approved substitute.

Ductile Iron

a, Ductile Iron Pipe used for water mains shall be cement lined super bell-tite push on
joint. The pipe shall meet the requirements of the latest revision of ANSI
A21.51/AWWA CI15] for Class 50 ductile iron pipe. The pipe shall have a
working pressure of 350 psi.

Valves

a Valves for PVC water lines shall be Mueller Model A-2360-20 gate valve, non-
rising stem, resilient wedge, gate valve or approved substitute. Each valve shil

~ include all appropriate transition gaskets. All mechanical joints shall be restrained
with “Mega Lug” restraining glands as manufactured by EBBA lron or approved
substitute. All valves shall be sized according to approved drawings and shall meet
AWWA C-509.

b.  Valves for Ductile Iron water lines shall be Mueller Model A-2360-20 gate valves,
non-rising stem, resilient wedge gate valve. All valves shall have the required joint
accessories. All valves shall be sized according to approved drawings and shall
meet AWWA C509

Gate Boxes

a. Valve boxes shall be Mueller Model H-10360 with lid as manufactured by Mueller
Company or approved substitute.

Tees & Bends

a.  All tees and bends shall meet AWWA C153/A21.53 and ANSVAWWA
C111/A21.11 requirements. All tees and bends shall be cement lined according to
ANSVAWWA C104/A21 .4, Fitting size and joint type to match drawings. If joint
type is not noted contact the Continuing Authority for preferred type of joint. If
mechanical joints are used, all joints shall be restrained with a restraining gland.
Mega Lug as manufactured by EBBA lron or approved substitute.

Tapping Sleeve

a. Tapping Sleeves for PVC water lines shall be Mueller Model H304, stainless steel
with flanged outlet as manufactured by Mueller Company or approved substitute.

b.  Tapping valve shall be Mueller Model T-2360-16, gate valve non-rising stem,
resilient wedge seat meeting AWWA C-509. All tapping valves shall include the
required transition glands and shall be sized as shown on the drawings. All
mechanical joints shall be restrained with “Mega Lug” restraining glands as
manufactured by EBBA Iron or approved substitute.

Detectable [.ocator Tape

a. Detectable locator tape shall be 3-inches wide, bonded layer plastic with magnetic
foil core. Tape shall be labeled as follows “ Caution: Water Main Buried Below”

Water Main Locator Wire

a. Water main locator wire shall be # 12 copper wire, solid or stranded, insulated for
600 volts with splice points in valve boxes only

C.  Fire & Flush Hydrants

1.

Three-way Fire Hydrants

a. Three-way Fire hydrants shall comply with American Water Works Association
specifications C502. [Hydrants shall have: post type dry barrel design, two-piece
standpipe; compression type main valve; five and one-forth (5 4) inch valve

Municipal Water Distribution 2511 -3
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SECTION 2511 02/03

opening; two (2) two and one-half (2 %) inch hose nozzles; one (1) four and one-
half (4 %) inch pumper nozzle; mechanical joint inlet with cast iron retainer
glands; 7/8 inch square operating nut to open counter clockwise. Cast iron fitting
shall be cement mortar lines with bituminous seal coat inside and out. Inlet
connection shall be 6-inch mechanical joint. Fire hydrants shall be Model 423 as
manufactured by the Mueller Company, or approved equal. Said hydrants shall be
equipped with auxiliary gate valve and valve box and Mueller transition gland.
Hydrants shall be properly restrained with tie rods or duc-lugs, size and quantity
per manufactures recommendations for the hydrants pressure,

2. Two-way Fire Hydrant

a.

Two-way Fire hydrants shall comply with American Water Works Association
specifications C502. Hydrants shall have: post type dry barrel design, two-piece
standpipe; compression type main valve; five and one-forth (5 %) inch valve
opening; two (2) two and one-half (2 %) inch hose nozzles; mechanical joint inlet
with cast iron retainer glands, 7/8 inch square operating nut to open counter
clockwise. Cast iron fitting shall be cement mortar fines with bituminous seal coat
inside and out. Inlet connection shall be 6-inch mechanical joint. Fire hydrants
shall be Model 423 as manufactured by the Mueller Company, or approved equal.
Said hydrants shall be equipped with auxiliary gate valve and valve box and
Moueller transition gland. Hydrants shall be properly restrained with tie rods or duc-

lugs, size and quantity per manufactures recommendations for the hydrants
pressure.

3. Flush Hydrant

a.

One-way Flush hydrants shall comply with American Water Works Association
specifications C502. Hydrants shall have: post type dry barrel design, two-piece
standpipe; compression type main valve; 2 1/8-inch valve opening; one 2 ¥ inch
hose nozzles; mechanical joint inlet with cast iron retainer glands; 7/8 inch square
operating nut to open counter clockwise. Cast iron fitting shall be cement mortar
lines with bituminous seal coat inside and out. Infet connection shall be 6-inch
mechanical joint. Fire hydrants shall be Model 85 as manufactured by the
Kupferle Foundry or approved substitute. Said hydrants shall be equipped with
auxiliary gate valve and valve box and Mueller transition gland. Hydrants shall be
properly restrained with tie rods or duc-lugs, size and quantity per manufactures
recommendations for the hydrants pressure.

D. Water Service Connections
1. Service Saddles

a.

Service saddles for water lines shall be Mueller Bronxe H-1300 Series or approved
Substitute by the Continuing Authority. Saddles shall have a tapped outlet and
shall be sized as specified by the Continuing Aunthority

2. Corporation Stops

a. Corporation stops shall be Mueller B-25008 or approved substitute by the
Continuing Authority. Corporation stops shall be sized by the Continuing
Authority.

3. Curb Valves and Valve Boxes

a. Curb Valves for service connections shall be Mueller H-15209 or approved
substitute by the Continuing Authority. Curb Valves shall be sized by the
Continuing Authority.

b. Curb Boxes shail be Muelier H-15209 with compression connections on both ends.

Curb boxes shall be extended to grade and clearly marked. Curb boxes shall be
sized by the Continuing Authority.

Municipal Water Distribution 2511 -4
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Wunderlich SECTION 2511 : 02/03

4. Service Piping
a.  Type K copper tubing sized by the Continuing authority shall be buried with a
minimum of 36-inches of cover. Service lines must be inspected by the Continuing
Authority prior to backfilling, '
b. PVC service lines are permitted only on approval of the Continuing Authority.
5. Water Meters
a. Water meters shalt be sized by the Continuing Authority. All meters must be
proceeded immediately by a ball valve. Meters shall be equipped with an approved
dual check valve. Meters are to be installed according to the manufactures
recomendations
b. Outdoor installation of water meters shall be inspected by the Continuing

Authority prior to use. Contact the Continuing Authority of approved materials for
-outdoor installation.

PART 3 - EXECUTION

3.1 EXCAVATION CLASSIFICATIONS

A. Class A Excavation
1. Class A excavation shall consist of all other materials not mentioned in Class B

excavation. The decision of the Continuing Authority shall be final on the determination
of the proper classification.

B.  Class B Excavation
' 1.  Any material which cannot be excavated by any other process other than drilling and
blasting or drilling and wedging shall be determined to be Class B excavation. Class B
excavation shall be defined as solid rock. All Class B excavation shall be stripped clear to
allow for measurement prior to payment.

2. Explosives shall only be used when permitted by the Continuing Authority. Only a
insured State licensed blaster shall be permitted to perform the work. The blaster shall use
all OSHA Safety Guidelines when working. Any and all damages incurred as a result of
the blasting shall be the responsibility of the contractor and the blaster.

3. Measurement of the Class B excavated material shall be determined as in-place cubic
yardage. Pay limits are established as the required trench width as defined below. Any
over-excavation required to install the water line will be at the contractors expense.

3.2 TRENCH LOCATION

A.  Horizontal & Vertical Separation with Sewers

1. Horizontal Separation: Water mains shall maintain a minimum of 10 feet horizontal
separation form sanitary sewer lines, storm sewer lines, and/or manholes. The horizontal
separation shall be measured from the nearest edge of the water main to the closet edge of
the sewer main.

2. Vertical Separation: Water mains shall maintain a minimum of 18-inches cover over the
sewer main. The separation distance shall be measured from the bottom of the water main
to the top of the sewer main.
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3. Unusua! Conditions: When minimum separations distances cannot be met and the water or
sewer line cannot be relocated, minimum separation distances may be reduced by the
following methods

a. Approval of the Continuing Authority must be obtained.

b. The water main shall be laid with a full-length cast iron pipe. The pipe shall be located
such that the pipe joints will be located as far as possible for the crossing. (ie. center of
pipe at center or crossing) concrefe encasement shall be placed 10-feet from the
crossing point in both directions. The sewer line and the water line must be encased.
Contact the Division of Health for alternate methods.

B.  Location in Easements
1. The water line shall be constructed in the plated easements as shown on the drawing. The
contractor is responsible any and all work performed outside of the established easements.

- The contractor is responS|ble for any and all damages incurred due to work outside the
easements.

3.3 EXCAVATION OF TRENCHES

C.  Trenches
1. Trench Depth
a. Trenches shall have a minimum of 42 of cover over the top of the water line.
Holes for the pipe bells shall be excavated to atllow full and continuous support
along the length of the pipe. The bottom of the trench shall be free of rocks, roots,
or any other material that may damage the pipe. When trench bottom is unsuitable
for laying the pipe directly on the bottom of the trench, 6-inchs of 1-inch minus
material shall be used for bedding.
2. Trench Width & Pay Line
a. No excavation shall be wider than one and four tenths (1.4) times the pipe diameter
in inches plus 12-inches (W=1.4(D")+12). Two feet shall be the minimum trench
width. Pay limits will be established using the following equatmn Contractor is
responsible for alt excavation beyond the pay limits.
3. Trench Excavation
a. The Contractor shall control the grading to prevent surface ground water from
running into the excavated areas. Any water or other liquid wastes, which
accumulated in the excavations, shall be removed promptly.

b. The Contractor shall perform all excavation work necessary for and incidental to the
proper construction of the water lines as shown on the approved plans or directed by
the Contittuing Authority. Excavation shall include the removal of trees, shrubs, and
vundesirable material. Excavation shall be done along the lines indicated on the
approved plans and shall be continuous and straight. During excavation, material
suitable for backfilling shall be stockpiled in an orderly manner a sufficient distance
from the banks of the trenches to avoid overloading. All excavated material not
suitable for backfill shall be removed hy the Contractor and disposed of in a manner
approved by the owner. The Contractor shall provide all barricades, lights,
temporary crossings, warning signs, etc. that may be necessary to properly protect the
public and the work from injury or damage

3.4 PIPE LAYING

D. Installation
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1. Laying Pipe

a.

Laying of the pipe shall be commenced immediately after the excavation is started.
The Contractor shall keep laying pipe closely behind the trenching operation. The
Continuing Authority may stop the trenching when, in its opinion, the trench is
opened too far in advance of the pipe laying operation. The Contractor shall lay the
pipe in accordance with the manufacturer’s instructions and recommendations, and
in a manner that will not damage the pipe.

2. ‘Thrust Blocking

a.

b

C.

Lines shall be thrust blocked at bends, tees, and hydrants to prevent movement of
lines under pressure. The concrete blocking shall be placed between solid ground
and the fitting to be anchored in such a manner that the pipe and fitting joints will
be accessible for repairs. Thrust blocks shall be constructed in accordance with the
table shown on the detail drawing

. Restraining Glands shall be used -on all mechanical joint connections. Mega Lug

manufactured by EBBA Iron or approved substitute shall be used
Duc Lugs or Tie Rods shall be used. Contractor shall consult manufactures
specifications for size and quantity of rods required for the rated pressure

3. Damaged pipe will not be allowed. All damaged pipe shall be replaced at the contractors
expense, and shall under no circumstances shall damaged pipe be installed.

3.5 TRENCH BACFILL

E. Backfill

1. Backfill

a.

When the pipe is laid, the Contractor shall backfill under and around the pipe until
the pipe is covered with sufficient material to hold the pipe in position when firmly
tamped. The remainder of the trench shall then be carefully backfilled
simultaneously on both sides of the pipe. Broken concrete or pavement, blasted
rock and large boulders shall not be used as backfill materials. Any trenches
improperly backfilled, or where settlement occurs shall be repaired as directed by
the Continuing Authority. The ground shall be graded to a reasonable uniformity
and the required amount of mounding over the trenches left in a uniform and neat
condition. Before final acceptance is made, the Contractor shall travel the line with
the Continuing Authority to locate any places requiring repair. It is the intent of
these Specifications to secure a condition where no further settlement of trenches
will occur after backfilling is completed

2. Backfill Under Paved Areas

a,

In areas of existing or proposed pavement or rock surfaces, the entire backfill shall
consist of well-graded one (1) inch minus crushed limestone. The backfill material
shall be compacted by an acceptable method to insure that no settlement of the
completed backfill will occur. All areas of existing pavement damaged during
construction shall be repaved to the specifications of the Appropriate Governing
Authority. Edges of the existing pavement shall be neatly cut in a straight line,
removing all damaged pavement, prior to repaving.

3. Backfill Settlement’

a.

The Contractor shall be responsible for the satisfactory compaction of backfill
material described. If any trenches or other excavation are found to have settled,
they shall be immediately reworked by the Contractor and restored to the specified
grades. In addition, the Contractor shail be responsible for all damage or damages
which might result from settlement of backfill made by him of the fulfillment of his
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contract within and during the period of one (1) year from and after the date of fina!
acceptance

3.6 WATER LINE TESTING

F. Hydrostatic Testing

1. All newly laid lines shall be tested before being placed in service. Trenches may be
backfilled as the pipe is laid; or where practicable, trenches or bell holes may be left open
for visual inspection during tests. Prior fo making tests, all air shall be expelled from the
pip. If hydrants or blow-offs are not available at high points of the lines, suitable taps
shall be provided at such points

2. A one-hour hydrostatic test shall be made on the pipeline between valves or temporary
plugs at a test pressure of at least fifty (50) percent in excess or normal operating
pressure. Any open trench or bell holes may over dry joints and may be backfilled
following this test. Where trenches have been backfilled prior to making the test, any
leaks evident at the surface shall be remade and retested. All pipes, fittings, valves,
hydrants, and other materials found defective under this test should be removed and
replaced.

3. After hydrostatic tests have been satisfactorily completed, a two (2) hour leakage test
shall be made on the pipeline valves or temporary plugs at a constant test pressure of
seventy-five (75) pounds per square inch. 1.eakage in the test system shall be measured
through a meter or approved measuring device. The allowable leakage shall not be
greater than seventy (70) -gallons per 24-hour day per mile of pipe per inch nominal
diameter of pipe. Should tests disclose leakage greater than the allowable amount, locate
and repair defective joint(s) until the leakage is within the specified allowance.

3.7 WATER LINE DISINFECTION

G.  Preparation

1. The interior of all pipe, fittings, and other accessories shall be kept free as possible from
dirt and foreign matter at all times. Every precaution shall be used to protect the pipe
against the entrance of foreign material before the pipe is placed in the new line. At the
close of the day’s work or whenever the workmen are absent from the job, the end of the
last laid section of pipe shall be plugged, capped or otherwise tightly closed to prevent
the entry of foreign material of any nature. If the pipe laying crew cannot put the pipe
into the trench and in place without getting earth into it, the City of Washington may
require that before lowering the pipe into the trench, a heavy, tightly woven canvas bag
of suitable size shall be placed over each end. and left there until the connection is to be
made to the adjacent pipe.

2. At times when pipe laying is not in progress, the open ends of pipe shall be closed by a
watertight plug. Joints of pipe in the trench shall be made before the work is stopped.
The provision shall apply during the noon hour as well as overnight.

H.  Flushing & Sterlizing
1. Sterilizing of the completed line shall be done in a manner approved and recommended
by the Missouri Division of Health. Prior to chiorination, the main shall be flushed as
thoroughty as possible with the water pressure and outlets available. Flushing shall be
done afler the pressure tests are made. It must be understood that such flushing removes
only the lighter solids and cannot be relied npon to remove heavy material allowed to get
into the main during laying, Unless extreme care and thorough inspection is practiced
during the laying of water mains, small stones, pieces of concrete, particles of metal, or
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other foreign material may gain access to mains newly laid. If it is believed that such
foreign material may be in the main, it shall be thoroughly flushed and valves carefully
inspected after flushing to see that the entire valve operating mechanism is in good
condition. '

2. Subsequent to flushing, the following procedure shall be followed in disinfecting the
water mains.

a. Close off section of distribution system that is to be disinfected.
b. Prepare one (1) percent chlorine solution as shown in the following table:
Product " Arnount of Quantity of
Compound Water to Add to make 1% Solution
High Test Calcium
Hypo-Chlorite (65-
70% Chlorine, HTH
Parachloron, etc.) 1 1b. 7.5 gal.
Chlorinated Lime
(32-35% Chlorine) 2 lbs. 7.5 gal.
Liquid Laundry
Bleach (Purex
or Chlorox | gal. 425 gal.
C. The amount of chlorine required per one hundred (100) feet length of various pipe

sizes is as shown in the following table:

Pipe Size Volumeof 100 ft. Amount Required to
Length Give 25 ppm Chlorine
in al 100% Chlorine (Ib.) 1% Chlorine/Water (gal.)
p 16.4 0.0034 1/24
4 65.3 0.0135 1/6
6 146.5 0.0305 3/8
8 261.0 0.054 2/3
10 408.0 0.085 1
12 588.7 0.123 - 1%
d. Introduce the chlorine solution with a positive displacement type pump at the
same point where the water will be introduced into the section to be disinfected.
e. Fill the pipe slowly and be sure not to trap any air in the pipe. Close the section

off that is to be disinfected when the pipe is full and under slight pressure. The
solution should be allowed to remain in the pipe for twenty-four (24) hours.

NOTE: The detention time may be cut to three (3} hours, provided a one-hundred
(100) ppm chlorine solution is used in place of the 25 ppm chlorine solution.

f. All valves or other appurtenances in the line being disinfected should be operated
while the system is being filled with the chlorine solution.
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Following sterilizing, all treated water shall be thoroughly flushed from the newly laid
pipeline at its extremities until the replacement water throughout its length shall, upon
test, be proved comparable to the quality of water approved by the Public Health
Authority having jurisdiction. The Contractor or his Representative shall arrange for any
bacteriological testing of water samples that may be required. This quality of water
delivered by the new main should continue for a period of at least two (2) full days, as
demonstrated by laboratory examination of samples taken from a tap located and installed
in such a way as to prevent outside contamination. Samples should never be taken from
an unsterilized hose or from a hydrant, because such samples seldom meet current
bacteriological standards.

Should the initial treatment fail to result in the condition specified in the preceding
paragraph, the sterilization procedure shall be repeated until such results are obtained.

3.8 FINISH GRADDING

L Finish Gradding

1.

3.9 SAFTEY

During the progress of the work, the Contractor shalt remove and properly dispose of ali
debris and waste material. Upon completion and acceptance of the work, remove from
the property of the Owner all equipment and facilities and unused materials provided by
the contractor in connection with the work and leave the grounds in a clean and orderly
condition. Any and all areas that are disturbed as a result of construction shall be
restored to an “as good or better” condition as existed prior to being disturbed.

J. The contractor shall foltow all current OSHA guidelines at all times during construction.

END OF SECTION 2511
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SECTION 02525 - WATER SUPPLY WELLS

PART | - GENERAL

1.1

A.

12

1.3

SUMMARY

This Section includes the following:

1. Submersible-type pumps for water supply wells.

2. Associated specialties.

See Division 2 Section "Water Distribution” for water-service, fire-service-main, and combined

water-service and fire-service-main piping.

PERFORMANCE REQUIREMENTS

Minimum Tested Water Supply Well Performance Capacity: 100 gpm. Final capacity will be
determined by the required pump test.

Welt driller must be certified by The State of Missouri to drill this type of well.

The well driller is required to contact Missonri Department of Natural Resources, State
Geologist prior to drilling the well. The driller shall perform the required samples as described
by state requirements. These samples will determine the final properties of the well.
UNIT PRICES

Unit-Price Amounts: As stipulated in the Form of Agreement.

Measurement and Payment Procedures:

1. Measurement of the wel! shall be made from the existing ground surface to the bottom of
the well. Measurement of the well casing shall be measured from the top of the casing to
the bottom of the casing. Measurement of the surface casing shall be measured from the
top of the casing to the bottom of the casing.

2. Unit Prices as determined by the agreement shall be used for final payment based on final
measurments.

Measurement Units for Water Supply Wells, Cazings, and Grout: Per linear foot of well depth.

SUBMITTALS

Product Data: Submit certified performance curves and rated capacilies of selected well pumps
and furnished specialties for each type and size of well pump indicated.

Shop Drawings: Show layoiit and connections for well pumps.

1. Wiring Diagrams: Power, signal, and control wiring.

WATER SUPPLY WELLS 02525-1
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1.5

A.

B.
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Field quality-control reports.

Operation and maintenance data.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 79,
Article 100, by a testing agency acceptable to autherities having jurisdiction, and marked for
intended use.

AWWA Compliance: Comply with AWWA A 100 for water supply wells,

PART 2 - PRODUCTS

2.1

A

22

A.

B.

C.

D.

MANUFACTURERS

In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1.  Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified.

WELL CASINGS

Surface Casing

1.  Well Casing shall be sized in according t-- MO-~DNR 10 CSR 23-3 Stee! Casing Table
and shall be sized as shown on the drawings

Well Casing

t.  Well Casing shall be sized in according 10 MO~DNR 10 CSR 23-3 Steel Casing Table
and shall be sized as shown on the drawings.”

Discharge Piping

1. Stee!l Pipe shall meet AWWA C200, single ply, steel pipe with threaded ends and
threaded couplings for threaded joints

2. Two inline check valves shall be installed in the discharge piping. The first inline check
valve shall be placed approximately 40-feet above the well pump. The second valve shall
be placed approximately 150-feet above the pump. Inline check valves shall be
Flowmatic or Technocheck sized for the discharge column as shown on the drawings

Well Sanitary Seals: Casing cap, with holes for piping and cables, that fits into the casing and is
removable, waterproof, and vermin proof.
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2.3 WATER WELL SCREENS

A.  Screen Material: Fabricated of ASTM A 666, Tvpe 304 stainless-steel tube; with siotted or
perforated surface and designed for well-screen applications.”

1. Screen Couplings: Butt-type, stainless-steel, conpling rings.

2. Screen Fittings: Screen, with necessary fittings, closes bottom and makes tight seal
between top of screen and well casing.

3. Maximum Entering Velocity: 0.1 fps.

2.4 SUBMERSIBLE-TYPE WELL PUMPS

A. Manufacturers:
1. Grundfos.
2. Jacuzzi, Inc.; Jacuzzi Brothers.
3. ° Pentair Pump Group; F. E. Myers.

B.  Description: Submersible-type, vertical-turbine well pump complying with HE2.1-2.5 or
AWWA E101, with the following features:

I. Impeller Material: Stainless steel.
Motor: Capable of continuous operation under water, with protected submersible power
cable.

3. Column Pipe: ASTM A 53, Schedule 40, galvanized steel pipe with threaded ends and
cast-iron or steel threaded couplings.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Pilot-Hole Data: Pilot hole is not required but is recommended. Boring samples from the pilot

" hole shall be taken in accordance with Mo~DNR guidelines and they shall be submitted to the

State Geologist for review. The State Geologist will 1ise these samples to determine the final
casing depth and total depth of the weil. A copy of this report shali be furnished to Owner.

|
|
.32 INSTALLATION

A.  Construct well using air driven rotary or rotary percussion method.

B.  Enlarge pilot hole and install permanent casing, screen, and grout. Install first section of casing
with hardened steel driving shoe of an OD slightly larger than casing couplings if threaded
couplings are used.

C.  Set casing and liners round, plumb, and true to lire.

D.  Join casing pipe as follows:

1. Ream ends of pipe and remove burrs.
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2 Remove scale, slag, dirt, and debiis from inside and outside casing before installation.
3. Cut bevel in ends of casing pipe and make threaded joints.
4 Clean and make solvent-cement joints.

E.  Provide permanent casing with temporary well cap. [Install with top of casing 24 inches above
finished grade.

F. Develop wells to maximum yield per foot of drawdown.

1. Extract maximum practical quantity of sand. drill fluid, and other fine materials from
water-bearing formation.

2. Avoid settlement and disturbance of strata ahove water-bearing formation,

3. Do not disturb sealing around well casings. '

4. . Continue developing wells until water contains no more than 2 ppm of sand by weight

when pumped at maximum testing rate.

G.  Install submersible-type well pumps according to Hi 2.1-2.5 and provide access for periodic
maintenance.

1.  Before lowering permanent pump into well, lower a dummy pump that is slightly longer
and wider than permanent pump to deterinine that permanent pump can be installed.
Correct alignment problems.

2. Before lowering permanent pump into well, start pump to verify correct motor rotation.

3. Securely tighten discharge piping joints.
4, Connect motor to submersible pump and locate as determined by Mo~DNR near well
bottom.
a. Conneet power cable while connection points are dry and undamaged.
b. Do not damage power cable during installation; use cable clamps that do not have
sharp edges.
c. Install water-sealed surface plate that will support pump and piping.

H.  See Division 2 Section "Utility Materials” for bacic piping joint construction.

3.3 CONNECTIONS

A.  Drawings indicate general arrangement of piping. fittings, and specialties.

i.  Connect piping between well pump and water piping.
2. Connect building water distribution to well pipe inside well house.
B. Electrical wiring, connections, and pump controflers are specified..

C.  Ground equipment according to NEC Electrical Cndes,

34 WELL ABANDONMENT

A.  Follow weli-abandonment procedures of Missouri Department of Natural Resources. Restore
ground surface to finished grade.
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35

3.6

A.

FIELD QUALITY CONTROL
Plumbness and Alignment Testing: Comply with AWWA A100, Section 8.
Water Samples, Records, and Reports: Take samples of substrata formation at Mo~DNR pre

determined intervals and at changes in formation throughout entire depth of each water supply
well. Carefully preserve samples on-site in glass jars properly labeled for identification.

1. Furnish samples of water-bearing formation to testing laboratory and well-screen
manufacturer for mechanical sieve analysis.
2. Prepare reports on static level of ground water, level of water for various pumping rates,

and depth to water-bearing strata.

Performance Testing: Conduct final pumping tests after wells have been constructed, cleaned,
and tested for plumbness and alignment.

I.”  Provide discharge piping to conduct water to locations where disposal will not create a
nuisance or endanger adjacent property. Comply with requirements of Mo~DNR.

2. Measure elevation to water level in wells.

3. Perform two batler or air-ejection tests to determine expected yield. Test at depths with

sufficient quantity of water to satisfy desired vields.
4. Test Pump: Variable capacity test pump with capacity equal to maximum expected
yields at pressure equal to drawdown in wells, plus losses in pump columns and
discharge pipes.
Start and adjust test pumps and equipment to required pumping rates.

Record readings of water levels in wells and pumping rates at Mo~DNR or AWWA
required required rates.

Record maximum yields when drawdown..

Operate pumping units continuously as requoired after maximum drawdown is reached.
Record returning water levels in wells and plot curves of well recovery rates.

0. Remove sand, stones, and other foreign materials that may become deposited in wells
after completing final tests.

el

=0 e

Water Analysis Testing: Make bacteriological, physical, and chemical analyses of water from
each finished well and report the results. Make analyses according to requirements of
autherities having jurisdiction.

Start well pump and adjust controls and pressure setting. Replace damaged and malfunctioning
controls and equipment.

CLEANING

Disinfect water supply wells according to AWWA A100 and AWWA C654 before testing well
pumps.

Follow water supply well disinfection procedures required by Mo~DNR.
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3.7 PROTECTION

A.  Water Quality Protection: Prevent well contamination, i_ncludirig undesirable physical and
chemical characteristics.

B.  Ensure that mud pit will not leak or overflow into streams or wetlands. When well is accepted,
remove mud and solids in mud pit from Project site and restore site to finished grade.

C.  Provide casings, seals, sterilizing agents, and other materials to eliminate contamination: shut
off contaminated water.

D.  Exercise care to prevent breakdown or collapse of strata overlaying that from which water is to
be drawn,

E. Protect water supply wells to prevent tampering and introducing foreign matter. Retain
temporary well cap until installation is complete.

END OF SECTION 02525

WATER SUPPLY WELLS 02525-6



N

GRUNDFOS STAINLESS STEEL PUMPS

SPANLESS STIEL CONSTRUCTION

Grundlos submerelbles faature rugged and durable stalnless stest construction for all vital pump components. Impetipre.
diffusers, shafts, vanes, cable guards, coupiings...even the nuts and bolts are stelnless steel. Grundfos’ 4-inch pump
systems Include the stainless steal pump, motor, and conirol box end ara delivered ready to Install

Gomputer-aided deslgn and manufacturing techniquas ensurg that aach pump is buill to exacling to%sra!:ica and
parforms to Industry-leading standards, Grundlos state-of-the-art production equipment includes extensive uae of

robotics and advanced quallty assurance procedures. You can relv on quality Grundfos’ groundwater products for
outstanding pump performance and best value,

SUBMERSIBITS

4{NCH and LARGER WELLS

The 4-Inch submersibles line covers all flow requirements fram 1.2 in 85
gpm and heads to 2000 feet. This broad range ensures proper punp
gelection for all domastic groundwater systemn applications.

6, 8, & 10-INCH and LARGER WELLS
For high flow requirements, this submersible fine Includes 8, 8, and 10.inch
modalg for flows up to 1,400 gpm and heads to 2100 feet.

Grundfos offers 18 madels of submersible pumps daglgned for demestic
angd industrial applications with flow rates from five to 1,400 gom.
Horsepower range extends from 1/3 hp to 250 hp. These pumps are

marketed through more than 300 distributors and nearly 2,000 dealets
nalionwide.

THE TAINTESS STREE ADVANIAGE

TOP PUMP PERFORMANCE

Grundfos pumps are bullt to work hard with every component designed for maximum hydraylic efficlency. With tha
infigrently smooth surfaces of fabricated stalnless stesl, peak perlomance s maintained over many years of servica,

RELIABLE OPERATION ' ,
Highly advanced dasign and manufacturing techniques minimize the munber of moving parts. This, plus Grundfos U.Sg

of rugged stainless steel construction, make GRUNDFOS groundwatst purmps the toughest, most reflable pumps an the
market. With Grundfos you can rely on getting the water you need!, when you need it. ‘

LONG PUMP LIFE

Btalnless steel is the best avallable material 1o resist wear and corrosion In water system applications. Compare ¥

Grundfos’ stainless steel construction to the bast the other manufactyree have to offer. Grundfos stainless steel pump
are designed to operate efficiantly and effectively for a long, long fire
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TECHNICAL DATA 85 GPM
DIMENSIONS AND WEIGHTS ‘

MOTOR| DISCH, DIMENS!ONS IN INCHES APPROX.
| MooeLNO, [Fia.| np | siZE | see A leslc | ol E |sHPwWTL
B5S18-1 Aliwz] & | anetr | 2581138 23] 375 | 6.2 37

t . {85530-2 Al a g | >NeT [ 383 [205] 147 375 | 52 81
858503 Al s 4 1 NPT 1407 | 238171 ) 875 | 52 78
85550-4 Al 5 4" | NPT 1431|238 195 375 | 82 77

1 85576.5 AtTv2]l & | NPT |515)288) 2191 375 | 5.2 g5

i . |88875-8 Al7ye! 4 - g'NePT [53.8 Ipes| 243|375 | 52 g7

: 858100-7 A 10 4 NPT | 705 | 429 2686 375 | 8.2 151

; 855100-8 Al 10 4 | anNey [ 7281438200 375 | 6.2 154

; B58100-9 A ] 10 4 | aNPT | 753 )439] 314 375 | 62 158

: 858758 A 72| & |3NPT | 467 | 242|205 538 | 56 138

: B6575-6 A f7v2| e | NPT [ 401 [242) 240] 538 | 56 137

N [855100-7 Al 10 & | NPT [ 527 | 254 | 2730 538 | 58 148

: 855 100-8 Al 10 g ] 3'NPY | 55.0 [ 254 | 298 | 5.08 | 58 154

: 858100-9 Al 10 8 | &NPT | 574 | 284|320 538 | 86 153

: 838 150-10 Al 15 [} NPT | 824 1280 ] 244 | 538 | 58 170

i B55 150-11 Al 15 g | aneT | 648 | 200! 6] 838 | 58 174

150-12 Al 18 8 | SNPY | 672 [280] 3¢z 838 | 58 178
858150-13 Al 18 8 | NPT | 68.6 | 280] 416 ] 538 | 88 178
855200-14 Al 20 8 | NPT | 745 {308 409 [ 538 | 56 183
858200-15 Al 20 ¢ | NPT 17881308 463! 538 | 88 188

= 855200-18 Al 20 6 | NPT | 793 | 308} 48.7 | 5.38 | 5.6 200

i . |858200-17 Al 20 g ! &'NPT | 817 1308611 ] 638 | 56 | 202

S - Sy AL 301 o I yNeT |84 065 s | 68|  ma -
1858250-19 A | 28 5 3'NPT | B89 1931|558} 838 | 5.8 240
858250-20 Al 25 | e | oNeT |818 1231500 538 { 86 244
855 2%50-21 Al 28 g | a"NPT | 943 [ 931 | @12 |.538 | 66 246
885250.22 Al 25 & | FNPT 1967 301 63s8] 638 | 58 248
855300-23 Al 3 6 | NPT {101.9] 357 882 | s. 5.6 264
- |858300-24 Al 30 6 L 8'NPT |104.1]| 3571 604 | 538 | 56 268
|855300-25 A 30 g | SINPT 1084357 707 | 838 | 58 271
. |888300-26 A [ a0 6 | NPT [1088]3571 731 | 5as | 88 273
858 300-27 Al 3 8 | NPT ft16.3] 408 755 | 538 | 56 278
855400-28 Al a0 8 | NPT 11871408 ] 770 [ 538 | 58 28+
865400-20 Al 49 § | a'NeT 1211408 | 03] 538 | 56 283
855400-30 A | 40 8" 3"NPT [123414081n28) 538 | 56 287
B58400-33 B { 4 8 | 9°NPT |139.7] 4051 630 | 508 | pa 343
855400-38° 8 | 4 o | 3'NPT [146.9) 408 1061] 538 | 8.8 354

: 856500-29' B_| %0 6 | NPT [171.0] 578 | 1132} 835 | 89 448

; 855400-33* 8 | 40 8 1. 3NPT 13471358 i 909] 76 | 89 a77

: 855400-26° 8 | 40 8 1 a'nNeT |141.8] 358 ] i081] 7.5 | 6.8 380
'|855500-3¢9° B | so g NPT |1520] a8 ]113.2] 78 | 69 498

NOTES: A modals suitabla for yse in 8" walls, unlesg ohawise notad.
Waights includa pump end with motes in s,
" Bullt into aleave 3* NPT diacharge, 8 tnin. wall dia.
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| MODEL 855

P arswa— s e s

8

5GFM

TECHNICAL DATA

MATERIALS OF CONSTRUCTION -

COMPONENT CYLINDRICAL SHAFT (1. 39 Bigs )
Check Valva Housing J04 Stalniess Steel
Check Valve 304 Stainless Steal
Dittuser Chamber 304 Stainless Stee!
Split Cone Nut 301 Stainless Sleet
$piit Cone J01 Stalnless Steol
Impeller . 204 Slainless Steel
Suction Interconnactor 201 Stalnless Steal
Seal Ring Support 294 Stainless Stoal
iniet Screan 394 Stainless Sieal
Straps 24 Stainless Steel
Cabls Guard 304 3talnless Steel
Priming Inducer 204 Stainless Stes!
[Coupling 318/4<3 Slainlegs Steal**
Pump Shaft 431 Stainloss Stoet
intermediate Bsarings NBR

Impeller Sgal Rin NBR/PFS

Check Valve Seal MBI/216 Stainless Steal
Upthrust Dige Carbor/Qraphits
Upthrust Stop Washer 204 Stalnless Stesl

8° Motor Adaptor Plate 204 Stalnless Stesl
Sleave *

3i5 Slalnless Steol

Slesve Flangs *

G1¢ Stainiess Steel

NOTES: Specifications are aubject to «iinr:qa without notice.
* Required for 33-39 stages,

** 4" Coupling mada of 316 Stainless S'aol
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]
'MODEL 855 85 GPM PERFORMANCE CUHk/ES‘

. - FLOW RANGE: 18 118 GPM OUTLET SIZ%: 3" NPT NOMINAL bh 6"
2200 Y- -
LR 3450 :
2100 - f53000 38 (80 HF), : 3525144 80 .
: RPM
200055 HHHEFE %] 70
858400-38 (40 HP) 1| f ;
1900 2 31E 80 -
' N '
1800 Hassabo s (s ey HHATHHH anh 50
. 5
1700 - 40
' 858400- TR
1800 | B55400-20 ] "F-é s
°1] = .
R S o SEHRE
G o R il :
& T 1 ] %N N e
1300 F-855300-24 (30 HP a ¥ -
3 88 (30 HP} - 1
1200 22 (35 HP - Siax "
T L B
B5E2 , L)
1100F{ 5528 Hp - Mt P g =
1000 Frosect FEERC TR T N
- T ) X LT
=, SiEy
900 ol RN
800 7 THRRE . NN
MOST SFFICIENT RANQE: 80 10 118 OPM | 3
CABACITIES BELOW 80 OPM .
7m BEE 4" INCM MODELS - " - ¥
: rr ]
00 th ‘
o eaa: ‘3% 3
;‘ 500 T
400 1
0 10 20 30 40 B0 60 T 80 90 {100\ 110
é CAPACITY (37"M)

b MOTGR BTANDARND, 7.5-80 HP/3450 RPM.
lé motor sizea avaliable,

E$PECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. Perkirmance confarm 10 1SO 9908 ARnpx A
1 Buit into slesve 3" male NPT diachargs/ 8° min. wall dlamater. © 5 i, min. submargence.

- ‘ 4.8 Gnuunpnvjn N




PERFORMANCE CURVES 85 GPM ‘ MODEL 855
FLOW RANGE: 18 -118 GPM OUTLET SIZE: 3" NPT NOMINAL DIA. 6"
1000 1
- 34501
1t 35251
L FICIENT RANGE: 60 to 118 GPM RPM,
] | [s55200 _eigml He ) i hoDELS i
“*'iss:m':- S [0 HF ] LT
= -4
. 800 -4"—'ﬁ= -Fj‘_l’.%l ] 70 N
' - 200-14 (30 WP . NG - N '3
T - _+ » RDS N % I
700 NS0 (R HE) YT “‘J@s 60 &
uss}:s‘lo-n 75 HP » ST g A L E
I~ N
- T Tf T ™ - § T"‘""‘“ v
800 zsm# U5 W s “-*u; 50
S iriaiii 28 noAEANEAN KR
i | [858150-10 (18 HP) A |
= 'E LAl ; ™ .t ~ X
’ - My
g. 500 F{essiacs (e TR ) 40
T [
. ~ - N
8551308 (1 - - A \
- i . . Y
400 Hsterrt P S T A
. i T T™ » ] #& h, A\
11} - g
H 55758 [P P Tt S~ X
. g Py P - N
W astians T T TP PRI
- pieseEs "T"*"h | s
i l l__[ Py ) : g
. ""L 5504 (5 HP i = N
200 _& L 1T .; N
: S53-3 (8 WP ig® - <
- L [y o
-{$6530-2 (3 HP ~E"’-“-'-1- Pt | T
100 F T = 1 - =
ifs ] i L“"--w--T.,v.,1 - -
18-1 {1 MF 11 el | -
RL-CULATRL 2 :
) -4 | . o dme
Q L !
; O 10 20 30 4 5 6 70 ™ 90 @ 110
| CAPACITY (GPM)
- o ]
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. Performance conforms ia 150 9968 Annax & |
4" MOTOR STANDARD, 1 5.5 WPI3AB0 RPN @ 5 k. min. submetyence, .
§' MOTOR STANDARD, 7.5-50 HP/3450 APM.
* AleTnalg moldr sizeg avedable.
qpuﬁqsqs-?{ A-4

+ e




Application Three Phase Motors | E

Table 13 Thrée Phase Motor Specifications (60 Hertz)

Kaximum

| Iy : C o eemen
. s 3 ochetly gy Lot @ et
| . ‘ ”Hnlnd Inm‘n ©OISF Loas) l LB:;q : ‘EHmAenSy ° ~ fu..eilj!fiu‘ij ) ; Hotor J M' a._l : o
Iator ) ! f i ! : | f |
tiode! HP ‘ ¥oits | HZ2 | §F fps | Walls i Ampa . Vralts Aes, FL v 3 | Amps | Stt Detay
| i !

6 Inch Con't - 3450 REA

235553 NN 200 160 | 1.15{ 47.8 | 13700 | 545 15800 | 2227 [ &t | 815 [ 802 | 849|828 | 765| 3061 H [ 150 |60
236603 RN 230 |60 | 145 416 | 13700 147.4 [ 15800 | ~ 27-30 | @i0 { BY5 | 802 | 049|828 | 76.5] 266 | H | 125 | 60
2365613 [ B0 | 1151 208 { 137001237 | 15800 | 1.071.32 | 410 | 815 | 802 | 810|828 | 765] 133 | H |60 |30
236623 |k [60 | 115 167 |T3700 | 19 | 15800 | 170236 | 8in | 815 | 802 | 849|628 | 765] 106 | M |50 |25
236654 QAR 200 |60 | 1.15) 61.9 | 18100{69.7 [20900 |  14-17 | %0 | 823|816 | 96.8{848 | 795| 416 | J |200 |80
236604 [N 60 | 1.15 | 538 | 18100 | 606 [ 20900 823 | 816 | 868848 | 795[ 362 | J 175 [ 10
236814 JRA 80 [ 1.15 | 26.9 | 18100 | 30.3 | 20800 823 | 816 | 868] 848 | 795] 181 B0 |35
2066524 [N 60 | 1.15 [ 21.5 [ 18100 | 244 | 20900 823 | 816 | 868] 848 | 795 145 4170 [30
236655 [P 60 | 1.15 | 77.1 | 22500 [ 863 [ 25700 B30 [ 820 | 870|850 [ 792 552 4 [225 [100
236605 S 60 [ 1.15| 67 | 22500 | 75 25700 830 | 620 | 87.0|850 | 792} 480 | J |200 [0
236615 RSN 460 |60 | 1.15 | 335 | 23500 [ 375 | 25700

236625 [l 575 |60 | 1.15| 268 | 22500 | 30 [ 25700 830 | 820 | 870|850 792} 192 J |80 [35
236656 [l 200 |60 | 1.15 | 90.9 [ 26900 [ 104 | 31100 | 830 | 826 | 875|854 |803] 653 [ 4 300|125

235606
236816
236626

v
e
(F=]

230 |60 | 1.15 [ 79 | 26900 | 904 {3100 |
j 460 |60 | 115 | 39.5 | 26900 | 45.2 | 3Li00
60 | 1.15 | 31.6 | 26900 | 36.2 | 31100

B30 | 826 | 875|854 | 80.3| 568
B3.0 | 8268 | B75]854 | 803} 284
830 | 826 | 875]854 | 8O3} 227

250 110
125 |50
100 | 40

D

236617 60 | 1.15] 535 | 36600 | 62 |42400 | a0 12 | 834 829 | B58] 836 | 776] 397 150 | 70
236627 60 | 1.15] 428 | 35600 496 {42400 | 53 32 | B34 [ 829 | 858[836 | 776] 310 125 180
236618 60 { 1.15] 67.7 [ 45100 77 {52200 | | 830 | 827 | 852{ 0840 |800] 414 200 {90
236628 60 | 115 | 54.2 | 45100 | 61,6 | 52200 830 | 827 | 852|840 [ 8s00| 331 150 |70

236619
236629

60 | 1.15| 805 | 53500 | 9t 61700
60 | 1.15 | 64.4 | 53500 | 72.8 | 61700

845 | 840 | 850|833 | 78.0) 58
8451 840} 850|833 | 780

250 100
200 | 80

H
H
H
H
J
J
4
4
d
J
830 | 820 | B7.0|850 [ 79.2f 240 | J ;100 |45
J
J
J
J
4
4
J
H
H
H
H

A

8 Inch - 3525 ATM

239600 1.15] 53 135000 60 40000 [ 256-283 [ 682 | 86.1 [ 848 | B6.1]842 | 785] 407 [ K [175 [ 70
233510 1.45| 42 {35000 48 (40000 | iz ass |7 859 | 846 | 86.01850 | 81.0] 326 | K |25 | 60
239601 1.15] 65 | 43000 73 [49000 | 188207 B7.2 [ 862 | 866] 855 | 805| 528 | K [200 | 80
239611 1.15| 53 {43000 60 [4%000 | 290-320 855 | 852 | B7.0|860 | 86.0[ 422 | K |150 |70
239602 1.15] 79 Ts2000] 89 [60000 | 148163 875 [ 872 | 876|859 | 81.3] 658 | K {225 |i00
239612 115 | 61 | 52000 69 [ G00OD 872 | 851 | 86.0|850 | 80.0] 526 | K {175 |80
239603 115 97 | 61000 107 | 73500 R0 | 868 | 8.0{868 | 820[ 833 | K |00 [125
239613 1151 78 [ed000| 85 73500 | 874 | 862 | 860{850 | 81.0| 6661 K |225 |100
239604 115 | 125 | 85000 | 144 | 97500 8e.1 {875 | 881|866 | 817) 1212] L {400 [175
- 230814 115 | 104 | 85000 116 | 97500 878 | 864 | 858|840 | 79.0| 970 | L [300 [150
239105 115 | 165 [103000] 189 125000 869 | 853 | 872]869 | 77.0] 1318] K500 {205 |
239115 t.15 | 136 [10g000( 150 }125000 869 | 853 | 843|826 [ 77.5] 1054] K | 400 {175
239106 115 | 193 [128000( 221 |146000 | 974 | 850 | 86.0{ 844 | 797] 1620] K | 600 |250
230116 1.5 | 154 [1z8000] 177 {16000} 874 | 857 | 820|808 | 750 1206] K | 450 {200
239107 £.15 | 218 [150000] 250 (173000} 870 | 867 | 888|876 | 848| 1645] 4 {700 {300
239117 $.15 [ 174 [150000] 200 {173000 '88.0 | 861 | 86.2| 85.0 | 80.0| 1316] J | 700 {300
239108 $.15 | 245 [160000] 286 }194000 8079 | 868 | 887|884 | 845| 1875] J |800 [350
230118 1.15 | 186 [169000] 229 |194000 8.0 | B7.0 | 895|885 | 85.3| 1500| J |600 |300

Model numbers are three lead motors. Six lead motors with different imad=! mimbers have the same running performance,

but when we connected for starting have locked rotor amps 337h of the valuas shown. Six lead individual phase
resistance = table X 1 5.

e o
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WUNDERLICH -SECTION 5510 02/03

SECTION 5510 - HY DROPNEUMATIC STORAGE TANK
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, =;'ply to this Section.

12 SUMMARY

A.  This Section includes the following:

L3 ASSEMBLY DESCRIPTION

A.  Hydropneumatic Tank shall be constructed as drawn and tested prior to shipping to the site. The
tank shall meet all required codes.

1.4 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Provide Hydropneumatic: ‘Tank capable of withstanding the effects of

gravity loads and meeting all requirements of the ASME Boiler Codes, AWWA D100 Standard
for “the following loads and stresses within limits and under conditions indicated:

1.5 SUBMITTALS

A.  Shop Drawings: Show fabrication and installation details for the Hydropneumatic Tank.

1.6 DELIVERY, STORAGE, AND IIANDLING

A.  The hydropneumatic tank shall be delivered to the site. Upon delivery the contractor shall store
the tank according to the manufactures guidelines a1 recommendations

1.7 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of Hydropneumatic Tank t:~t fail in materials or workmanship within
specified warranty period.

1. Failures include, but are not limited to, the follnwing:
a. Structural failure under normal oper~fing conditions.
b. Any leaks due to poor workmanship.
HYDROPNEUMATIC STORAGE TANK 5510-1




WUNDERLICH SECTION 5510 ' 02/03

B.

C.

Special Warranty: Contractor agrees to repair or replace components of Hydropneumatic Tank
that fail in within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failure due to improper storage.
b. Structural failure due to improper handling..

Warranty Period: 1 year from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A,

B.

C.

MANUFACTURERS

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Qick Tanks Inc.;
2. Continental Tanks
3.  Hydropneumatic Tank:

The hydropneumatic tank shall meet the following requirements
1)  ASME Boiler & Pressure Vessel Code
2)  AWWA D100 Standard for Welded Steel Tanks.
3) ANSI/NSF Standard 61

Hydropneumatic Tank

Tank Dimensions and Required Pressure

1. Tank shall have a gross capacity of 12,000 gallons
2. Tank shall be approximately 10-foot diameter

3. Tank shall be approximately 2 [-feet in leng!h.

Inlet and Outlet

Tank inlet shall be sized and located as shown on the drawing.

Tank outlet shall be sized and located as sh:own on the drawing.

A 3-inch drain plug shall be installed in the tank.

A 2-inch threaded opening shall be installe<l on the top of the tank.

The tank shall be provided with a site giass as shown on the drawings

2 [-inch threaded connections shall be mounted on the tank as shown on the drawings

e

Man Access
1.

A 24-inch flanged manhole entrance shall he provided. Entrance manhole shall meet all
codes

HYDROPNEUMATIC STORAGE TANK 5510-2




WUNDERLICH "SECTION 5510 02/03

D.

E.

F.

23

A.

Support Saddle

1. 12-inch wide metal saddles shall be provided on the tank as shown on the drawings.

2. Saddles shall provide a minimum of 24-inches of clearance below the bottom of the tank.
Coatings

1. Interior of the tank shall be coated according to ANSI/NSF Standard 61

2. Exterior of the tank shall be primed with an Oxide Primer to prevent rust.

3. Exterior of the tank shall be field coated by the contractor with Tenemic Brand Paint.

Tank shall be labeled with the following information:
1. Name of manufacturer
2. Maximum allowable pressure of the tank as determined by the ASME Boiler Code.

MATERIALS, GENERAL

Steel
1. All material shall meet the requirements of the ASME Boiler Codes. The Pressure Vessel
shall be design for 100 psi working pressure. The outer shell shall be sized vsing the

ASME Boiler Codes to meet the required working pressure and the required factor of
safety as defined by the ASME Boiler Codes.

PART 3 - EXECUTION

3.1

A.

32

A,

33

A.

B.

34

A.

Assembly

Rydropneumatic tank shall be sand blasted to a white metal finish in the areas of the weld. The
tank shall be completely assembled prior to testing,

Testing

Testing of the tank shall comply with the requirements of the ASME Boiler Codes. The tank
shall be tested for any and all leaks.

Coating

Factor Coating )

1. The interior of the tank shall be coated according to ANSI/NSF Standard 61

2. Exterior of the tank shall be primed with an (1:ide Primer to prevent rust

Field Coating

1. Exterior of the tank shall be field coated by th~ contractor with Tenemic Brand Paint for

metal exterior quality. Color shail be white.

Shipping & Handling

The tank shali be shipped to the site by the manufa-ivrer.

HYDROPNEUMATIC STORAGE TANK 5510-3



WUNDERLICH SECTION 5510 02/03

B.  The contactor shall be responsible for handiing and storage of the tank upon arrival. The
contract is responsible for inspection of the tank for any damages during shipping.

35 Installation
A.  Hydropneumatic tank shall be installed on footings as shown on the drawings.

Contactor is responsible for all piping connections to the hydropneumatic tank.

END OF SECTION 5510

HYDROPNEUMATIC STORAGE TANK N 5510 -4
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SECTION 15910 - HYDROPNEUMATIC TANK CONTROLER

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contracl, including General and Supplementary
Conditions and other Division | Specification Sections. apply to this Section.

12. SUMMARY
A.  This Section includes the following:

k. Hydromaster Pressure Tank Controler

13 DEFINITIONS

A.  Missouri Department of Natural Resources: Mo~DNR

1.4 SUBMITTALS
A.  Product Data: For the following:
1. Hydromaster Pressure Tank Controller

B. Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories.

C.  Shop Drawings: Installation details for the controller.
D.  Shop Drawings: Diagram power, signal, and control wiring,

E.  Operation and Maintenance Data: For Hydromasier Pressure Controller to include in
emergency, operation, and mainfenance manuals.

1.5 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of Pressure Tank Controller that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: 1 year from date of instailation.

PART 2 - PRODUCTS

Hydropneumatic tank controller 15910 -1
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Section 15910

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by
following:

1.

Master Level Controls

a. Hydromaster Pressure Tank Control

22 CONTROLS and FEATURES

A.  The controller shall have the following Features:

1

2.
3.
4.

Calibrated Pressure Switches
Leakproff Assembly

Air to Exact Pressure

Plug in Componets

B.  Control Requirements

e

Voltage shall be 120 volt to the controller
Load contact 10 amps

Hydromaster 1 pump controller

Pressure range 10 to 100 psi

Nema 1 enclosure, gray enamel

PART 3 - EXECUTION

3.1 EXAMINATION

02/03

one of the

A.  Contractor shall examine the product upon arrival for any defects or damage during shipping.

32 HYDROMASTER INSTALLATION

A.  Hydromaster shall be installed according to the mannfactures guidelines

33 CONNECTIONS

A.  Connect wiring according to manufactures shop dimwings,

END OF SECTION 15910

Hydropneumatic tank controller
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MASTER LEVEL CONTROLS

‘h

Operation of Hydromaster

LEVEL

Pump starts at low level by an adjustable pressure
switch. Pumpés stop at precise high level by a
probe. (NOT PRESSURE)

PRESSURE

A closing pressure swilch controls either adding or

venling alr, depending on the model. Opening ol
pressure swilch slnps air,

NOTE:
DOUBLE PROTECTION in air add Hydromaster. A
dural puiprose pressure swilch for added ernergency
cutoﬁ, i case of failure of the probe circuit. In
normal cperalion this pressure swilch does not slop
the puiip, the Ned probe does.

v ~ SEQUENCE OF OPERATION

1. Pump Start Low Pressure

AIR ADD SYSTEM (H1) AIR VENT SYSTEM (HS1)
Pressure swilches [ g Pressure swilches
PROBE Ain
Low High ASSEMBL, LEVEL FALLING Low High
Pump Alr 'TT‘ 1 BY WATEN USAGE Pump |[ Ar
Starl Start
LOW PRESSURE - PUMP START= | X
\ WATER /

Closes To Starl Pump

2. Pump Stop High Le\re,

Closes To Starl Pump

Pressure Swilch Does

AIR COMPRESSED 1O NEAR Not Slop Pump.
BLAGK JEO [ NORMAL HIGH PRESSURE p rump
H'%? Lg;“?‘ :; S;E?Y || . _sieHLEvEr - rumpsToPS. |
e Plumbin ry
Probe Assetnbly g’,? ’,’,ﬁ,};ﬁ,&ﬂ waten Pump Runs Until Level
Touches Red Probe
Pump Runs Until Level
Touches Red Probe Pump Stop
3. Alr Correction
Low High ' TN Low Higt
AIR CAN ONLY igh
Pump BLAGK ;‘ED ADD HERE WHEN AR Pump
Start Alr —TP / PUMP IS orr- s Stan Air

If Closed, Alr Adds

WATEN /
. When Closed, Air Vents

Until Swilch Opens
' Air Limit {Level Falling)

Unlil Swilch Opernis

MASTER LEVEL CONTRM™MS CO.,

—
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MASTER LEVEL CONTROLS

HYDROPNEUMATIC TANK ENGINEERING CHARIS
DATA . ) Theege charis show percentage of the {ofal tank -
A hyd{loeur?al:c tank ;s hotonly a wa:jer ;stofla_g;a volume available on each pump cycle.
vessel, it must also contain compressed air which
makes water flow from it under pressure. 30 % WATER IN TANK
The most efticient airwater ratio is that which % of TOTA‘;‘ TANK VO'LUME
permits maximumwithdrawal between high and low on each pump cycle
pressure setlings. 1001‘ 25 15 7
. . it P 9o 28 17 7
A common selling is 40% water and 60% air, 1R
between pressure limits of 40 and ‘60 PSI. This o oE o0 199
provides about 22% of the tank for use withourt n s 70pfb————————>21 9
pumping. o 5 Bol——25 11
A hydropndumatic tank is different from an open | 50}————13
lank as lollows: : 40 16
TANK FILL aol-20 |
Raising water level in the tank will NOT give more 20 30 40 50 60 70 8O 90
usable waler, il gives LESS. LOW PRESSURE
PRESSURE _ 40 % WATER IN TANK
Decreasing pressure spread between high and low
pressure limits to fess than 20 PSi gives LESS % of TOTAL TANK VOLUME
usable waler. At least 20 PS|is recommended; 40 - on each pump cycle
60, 50 - 70, elc. 100 32 21 13 5
_ oro g 24 14 8
CONVERSION CHART: Depth of liquld . ‘L‘ 8ob—— 27 16 7
in horlzontal cylindrical tank to volume. il s 70 3 18 8
G 60 22 9
%TOTAL TANK CAPACITY N 50}—27 1
=
¢ § 10 45 20 25 30 35 404550 40134 13
[ttty 30|17
o 5 10 15 20 25 30 35 40 45 20 30 40 50 60 70 80 90
LOW PRESSURE
% OF TANK HEIGHT —
50 % WATER IN TANK
STANDARD SPECIAL % of TOTAL TANK VOLUME
Mg Axn R n on each pump cycle
CONTROL PRESSURE A Kk 100 28 26 17 10 A
nor
| HOBES [ 45 31 20 12 5
3 E  80}———36 23 13 B
Y™ T ' it s
o 2 7 44 27 15 6
y 60—-33 18 7
! 1"PY - - - - N so0L.4322 9
R-B PROBE ASSEMBLY Glve diam. of tank & = a0l.29 11
fits Info customer's plumbling  1ank fill deslired. -
Requires 27 1ap In tank 3pl_14

20 30 40 50 60 70 BO 90
LOW PRESSURE

MASTER LEVEL COTHROLS CO.



MASTER LEVEL CONTROLS

Descriptive Specifications

SUGGESTED SPECIFICATIONS -
BASIC AIR ADD HYDROMASTER CONTROL

There shall be furnished and Installed as indicated
on the plans, a combination pump and air pressure
sensor assembly, having two calibrated pressure
sensors. One lor low pressure start of pump and
one for high pressure. The high pressure sensor
shall control the air compressor (or sofenoid valve).
The probe assembly shall be lurnished for front
mounting on the hydropneumatic tank to control lhe
stopping of the pump at a precise level. The control
and probg assembly shall be a Master Level
Controls Co. Hydromaster 1,2 or,3) pump
controller. The enclosure shall be NEMA {1,
3R,40r12).

Voltage shall be V. {120,240, or 460)

"é‘,’ pressure range shallbe (100 or 200 PSI)
PSl.

ADDITIONAL SPECIFICATIONS -
FOR A HYDROMASTER SYSTEM PANEL

Included in the same enclosure shall be _
cothbination motor starters consisting of amp
3 pole circuit breaker with horsepower
maghetic across-the-line starter with 3 thermal,
phase sensing overload relays and a Hand-Off—
Auto swilch lor each starter. Also included shali
be a control circuit breaker. Incoming power lo the
panel shall be V., Ph., Hz. Wire
Service. For air compressor (it used ) shall be an
across-the-~ line slarter, breaker and a Hand-O# -
églo swilch. Compressor shall be v,
ase.

OHE FURNISHED WITH CONTROL
R-B PROBE ASSEMBLY
CONSISTS OF:
1- 3E2A PROBE HOLDER
coded RED & BLACK
1~ 2" 8.S. PROBE ROD (RED)
1- 4" $.S. PROBE ROD (BLACK)

BLACK
¥
nee Ny

. TO BE MOUNTED AT
2" MALE A 1AGH WATER LEVEL [PUMPS STOP)

- F]
E
. k AR LOCKOUT ON FALLING LEVEL
MEMA 4 cover is furnished but Is not shown

FORM M WALL MOUNTED - STANDARD

FORM R FORM B INSTALLATION
CONTHOL
fary AIR INLET OR  SDLENOID VALVE
| 14" PRESS /
l SYONAGE TANK
[ ....... I — IIGH LEVEL

Fuinizhed In 2 parts: Controt! |s for wall
muunting. Probe assy. for tank mounting.

FOTIM A TANK MOUNTED -~ SMALL

ENCLOSURES ONLY
FOMM A INSTALLATION

AR INLET OR aﬂLENOIDVALVE

FONMA

CoUTNoL o STORAGE TANK

One yploce construction: Control fasiened to
probe rasembly. Internal connections furnished
& connacled,

CONSTRUCTION DETAILS FOR BASIC HYDROMASTER

Enclosure ... ............ NEMA 1 genetal purpose, gray enamel.
Valtage . . ... . cevvv e s v et 120V. or 208/240Y,, 460V, available.
Pregsure Ranges ......... 10 — 100 PSI standard. 20 — 200 PSt oplional,
Pressure Sensors ........ Calibrated scates,
load Contacts . .......... 10A — 120V, 5A- 240V, non — inductive

IA - 180V, available.
Alternator . .............. When lurnishe:f, - 2 standard plug in relays.

MASTER LEVEL CONTRMS CO.




MASTER LEVEL CONTROLS

(A3

HYDROMASTER

Pressure Tank Control

CONTROLS BOTH PUMPS AND AIR

FEATURES

* Callbrated Pressure Switches —Easy adjustment
ot operating pressures. .o

Leakptoof Probe Assembly — No floats under
pressure or periodic adjustment Is required.

Alr To  Exact Pressure — Posilive pressure
protection.

Plug In Components — Control and allernator

relays are standard Indusirial type available
nationwide.

2 PUMP CONTROL INSTALLED

HYDROMASTER

5
MO
§] AR CONTROL
S g e
7
HHO-1=
@] PUMP CONTROL

CONTROL V.

Yooy

7

onlen

GROUNDI

O

10l PUMP CONTROL

stack —O~1

Y

RED~

114~ PRESSURE

TUBING " AIR N

HYDROPHEUMATIC TANK

P8 PRORE
ASSEMBLY

-— -—=——{EAD PUMP START— — =~
— — == LAG PUMP START — — —

4

2X1 TEES

Alft ADD OPERATION

High levet stop Is determined by plumbing the upper
2 x | tee at the desired stop level.

Purnp starts by pressure switch sellings. Pumps run
untit avel reaches the red probe.

If pressure Is fow when pumps stop, then air Is
added umtil a pressure swilch opens. This Is a dial
adjustment.

All diat adjustments are clearly marked.

The al'ainator when furnished is all relay ln)e with
magrelic latch with no cogs or mechanical laiches
o wear. One of the pumps is lead and one is
standiy on each cycle. Allernates when pumps are
ol!.

Alr can be supplied directly from an alr compressor
wilh 2 check valve in the line or from a compressor
{ank by controlling a solenoid valve in the air line.
The prassure must be higher than the highest
preszui g in the hydropneumatic tank.

LOW YOLTAGE TO PROBES

The 3 lnads from controt fo the probes are low
voltage and can be any size insulated wire. They
shautld be installed in 1/2” dry conduit. The R-B
oba Tolder is NEMA 4 and gasketed 1o keep the
eadsiry. f there is any possibility of moislure entry,
sea! lhe conduit. The Red and Black leads are color
codfetdto prevent possible reversal. The groundlead
can g+ i1 a cover screw of the unit.

MASTER LEVEL COMTROLS CO.
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SECTION 15150 - FLOW METER

PART 1 - GENERAL

1.1

A.

1.2

13

17

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, 2pply to this Section.

SUMMARY
This Section includes the following:

1.  Detail Specification of the Master Well Flow Meter

DEFINITIONS
Missouri Department of Natural Resources: Mo~DHR

American Water Works Association: AWWA

SYSTEM DESCRIPTION

Flow meter shall be a propeller driven meter measuring flow in gallons.

PERFORMANCE REQUIREMENTS

The meter shall meet the requirements of AWWA D150 and AWWA Standard C-702

SUBMITTALS

Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories,

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components. and location and size of each field
connection.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace components of the flow meter that fail in m-tevials or workmanship within specified
warranty period.

Flow Meter 15150 -1




Wunderlich Section 15150 02/03

i. Failures include, but are not limited to, the following:
a. Faulty operation of inaccurate meter readings or no readings.
b. Deterioration of metals, metal finishes, and other materials beyond normal use.

2. Warranty Period: 1 year from date of instaliation.
PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limiled to, the following:
1. Sensus Flow Meters
2. Master Meter Inc.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine flow meter for any apparent factory or shipping defects prior to instailation.

3.2 FLOW METER INSTALLATION

A.  Install flow meter according to manufactures guidelines,

END OF SECTION 15150

Flow Meter : 15150-2



MAINLINE PROPELLER
METERS '

MODELS 101/102

PM-723-R1
1ol2

L%, SENSUS.

150 psi (10 bar) Working Pressure Magnetic Drive Manged Tube Type

i

Standard Sealed Regristor

E-ROFI Roglster

DESCRIPTION e

MODEL: Sensus 1017102 Propelor Moters are primarily intando

. for ecoouniability measurement of potsble and non-potelbie cold
water with Bow fn one direction enly. Reglstration accoracy is 300%
+ 2% of actual thruput within spedfied normal fiow ranges. Because
all spprogrinte parts ara seated for protection, he meiers can be
uzed In water containing particulate sofids {such as sand), without
caugng utidue waar.

PERFORMANCE: The dasign of tha Sensus 101/102 Propafler
Maters parmits conttruous operation b 1o the maximum rated fow
capacity fisted for each size, without affecting long term accuracy or
causing utidue wear, For accurate measurement, a full flow of water
through the meter and stated minimum flow rates are required.

CONSTRUCTION: The meter conststs of two basic gosemblias—
the matar tube bady and the mater hoad aseembly, Integral treight-
aning vanos in the meter tube body minimize the swirl upstream of
the mater 50 a5 o dirord the fiow avenly to the propelier, The 37
through 12 meter tube bodiea are intormally and extornally pro-
tected by a superior fuslon-bonded epoxy copting for use in polatis
woter systemns, The 14" and larger sizes s1g proteded with an
epaxy painted firish. The meter head assembly consists of the pro-
pelior, bronze gear box and sealad direct reading regietor.
MAGNETIC DRIVE: Uirect magnetic drive aiminatas machanical
gearlng normally required o operata propelior meter typo rogisters.

ceramit sleova-type magnet in the propeller assembly drives a
follower magnet loeated in & ona piece, al bromze gear box. Thia
gear box Is oll filled and factory saaled to provide hubrcation and
ong ¥e 1o he register drive shaft.

PROPELLER: The propafler and nut are made of polyprogyfand
and rotate on a ceramic coated slaintess stee! spindle, :

REGISTERS: Eentus Modol 101 Propallar Maters coma equipped
with a sealed divect reading (DR) register with low flow Indicator.
The Model 102 Is equippad with an electronic rate of flow indieator
(E-ROFY) repistar, The E-ROF register lo an hermetivally sealed
unit that electronically displays and frensmite totallzation and flow
rete data to vadous Sansus act-pak wstrumendation to monitar, can-
trol and record volume end rate of flow. Dther register options avall-
able are the mpulsa contactor (IC) and spegd pickup (HEP),

&” Modsl 101 Propeliar Meter

£=] = STeoTed 11 any T 7é TOr raadi
ease, Refer to bulletin B-1118 for H3P and bubatin E-1110 for the
E-ROFI rogietor.

INSTALLATION: Sensus Propeller Metars can ba instaliad in a hor-
tzontal, verticat or inclmeq position, Valves, fitings of other equip-
ment that might create flow Rirbulence should be pasitioned ot least

5 plpe dlamators ypstmam of the meter ond no fess than 3 plpe
diamaters dewrmtrasm.

MAINTENANCE: Tha meatar head sssembly cam be removed,
repalred and/or reptaced without disturbing the meter wbe body in
line. A spare motat head essembly can be utiized in the event
myintenance is raquired. Cover pletes are also availatie for msin-
taining service or Nushing of Tines when the moter head assombly i
removed, Factory (ostng. repmir and meter head assembly
exchango programs are avallable.

ZBBECIFICATIONS
[ T AYHE Measarement of cold watar (potable and non-potabie}
up to 106°F (387C) with flow in one dirgctian oaly.
LEEATING Cantinuaus Flows: Refer to the chart on naxt page
nseng Intermittent Flows: 25% over tha maximism rated
capacity of any glven size.
ALGIRARY 100% » 2% of actual thrvpud
N TLW Tafar to ne chart an next page
IR 160 psl {10 bar)
MEAnNEe
!t-"!L‘*WRE
PEYRE ¥ Sl Round, AWWA 140 Class
412 Slzes: Round, AWWA Class D
14°-36 Sizes: Round, AWWA 150 Clacs
] Hermetically Sazted Direct Rearding Registar
{with Low Flow Indicatar
BT Standard: She digit, straight reading
™SR TRATION typa with Low Flow Indicator.
Full 3 diaf Tave with 100 dision incraments
and a cenzer sweep band,

E-ROFY: Twin six digit, LGD totalizer and rate of
flow display. Powered by a “C™ stre Hthtum hattery
factory sealed in an hermetically seajed register,
Repister raphacamant is meommendad avary five
{5) years.

MAILAIALS-— | 3" and 4" Ske Duethia tron

=N TURE 6'-36" Sizpe: Fabricatad Steel

i ki 4

?ésrif.:mmmm Fabricated Steel

WAL

TiATTHNE T-1Z Fizns: Fosion-Bonded Epony
14'-36" Sims: Epoy Paint

IFN HEAD Dyctile ron

TATTEI I ER AND | Potypropyiene

ik

IONFRUER Cacamic Cogted Staintezs Steel

arit g

T:l fOUSING | One Pieco Cast Bronm

" Stainiess Steel

Ry Coramig

TR



PM-723-R1
20f2

L N W Ty S S

Maodels 107 ond 162
i 150 pai (10 bar)
A

Meter ] Low Fxw | Warat Rusys ' Thantions Shepping

Sbe GPM wrih ardm'A A ] [ n E F [ R’ 3 F:';':‘

- o 2 wom | Wen | wom | mme | wee ' mon | mom | mem By

T BOGFM | 100250 CPM 15 T yr iz | & 1 5 AW 3 70 s,

ORgomm | 183mih | 285rmYh | 406mm | 1%mm | 18wm | 185wa | 152mm Wmm | Bomm | t@mm | 32k
¥ 82 135-900 iy [ 5 [A%:3 1A f Ev3 [N &3 85 b3

DN 100mm 188 25114 Amm | 22mm teem | 1Mem | 1%0mm 16mm 4%mm 190mm 39 kn
3 18 220-1200 @ [x3 1HAg o [ETS [ E7S 5 3 115 s,

D 150mwm k] 5773 558mm 2mm 17mm 228mm | 21mm 15mm 127mm 28mm 52kp
L3 190 250-1650 24 1812 e |:3 1134 B s [3 '3 150 1bs.

DN 200mm 4% 57-315 s10mm | Addmm 17mm omm | 298mm 18mm 1Smm | 229mm B8 i
1 60 330-2500 -3 3 e r TRy 12 i3 Tam 1" 200 Ibs.

DN 250mm 590 75-568 880mm | 408min | 1Imm | 78mm | 382mm #mm | 18Tmm | 27%mm ol kp
17 275 250-3600 2w [T 13116 3 1 12 i3 83 1 296 fhe.

DK 300mm 624 80-795 THmm | 4BSmm | 2(mm | 24 | A32mm 27mm [ 213mm | zrémm 1321y
" 350 A50-4500 [T3 FXN 1-am 1 184" 12 " [EY7T Ay 50 1ka

DN 350mm 785 102-1622 1087mmn 533mm 35mm 80%mm A76mm 25mm 22%mm 343mm 204 1
175 450 550-5500 13 gty | t-7HE T 21-174 18 T 1w | 13 550 s,

DN Apomm | 1022 125-1249 tZigeom | S7mm | 3mm | 3eerm | SMAmm 2omm | 260mm | 343mm 249q
wr 550 7682 5¢ 25 1918 w 28y 16 (RT3 15% | 18wz §20 (e,

DN A50mm 1249 185-1847 1372mm | B35mm ADmrm Migm 578mm 28mm 295mm MImm 281 kgy
o 700 450-8000 [T IR KETITS 15 25 0 [XT.4 1259 { 1292 520 b

DH 500mm 150.0 1032044 1524mm | G99mm rm Sigm | B3Smm 2omm 21mm | 343mm Ml
w 00 1300-12000 1T k4 178 w 201" 20 -1t 1258 1502 1000 I,

PRBOUMN | 2214 250-2592 1929rm | 813mm | 4Bmm | AS7mie | Y48mm 2m | 3mm | Mmm 5
ur 1600 2100-18600 BY s LR S 19 ar 78 [x77Y 25T | 1317 | 1150ibs.

DN730me | 363A 4774720 173mm | 9samm | Bemm | 457em | 9i4mm 3zmm | 32tmm | 343mm 522 %y
[ 2400 3000-24000 oF IT3 - o 234 ” -1 12%F | 13ur | 1om.

BASDOmm | 5450 6815450 HaBmm | MEBmm | 67mm | §ofiem | 5088mm aenm | 32mm | M3mm el

D Lew Flow —95%

minkmum RaRey
S Tt Flow — 25% ver mariam rrdud cagrety

E SeNSUS E’r-m MITHOTUZED SENSUS DISTRIBUTOR

l = - ]
TECRANALUGIES, SwC. o0 Yeur Local Sensus Distributor

v e comemay Loxs: 070 0
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PROPELLER METERS - | @SQNSUS.

ACCURACY AND HEAD LOSS CURVES (PAGE t OF 2}

3" Through 6™ Meters
FLOW VELOCITY N FEET PEN SECOND )
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8" Through 14™ Meters

FLOW VELDCITY IN FEET PRI REOMD
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SECTION 15862 - OIL-LESS AIR COMPRESSOR
PART | - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY
A.  This Section includes the following:

1. Oil-Less Air Compressor

1.3 DEFINITIONS
A, Missouri Department of Natural Resources: Mo-DNR

B. American Water Works Assoctation: AWWA
PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Oil-Less Air Compressor:
a. Thomas Ultra Air-Pac Compressor

22 COMPRESSOR REQUIREMENTS

A.  Compressor Requirements

1. Motor
a. 1 hp or larger
b. 120 volt single phase
c. UL listed
2. Compressor and Air Tank
a. Compressor shali deliver 2.85 cfin () 90 psi

b.  Tank shall be a minimum of 4 galivns
c. Tank shall meet all ASME Pressure *'essel Codes:
d. Tank Shall be Equipped with a 140} =i ASME rated safety valve.

Oil-Less Air Compressor 15-862 |
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PART 3 - EXECUTION

3.1 COMPRESSOR INSTALLATION

A.  The compressor shall be mounted as shown on the drawings. Compressor may be mounted on a
bench or a shelf capable of supporting the weight of the compressor.

3.2 CONNECTIONS
A.  Drawings indicate general arrangement of piping,. fittings, and specialties.
B.  Install pibing adjacent to machine to allow service and maintenance.

C.  Air Solenoid Valve shall meet the requirements ~ the controller and be installed in the air line
to the Hydropneumatic Tank

END OF SECTION 15862

Qil-Less Air Compressor 15-8622
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FER— . LT

Fluid Power

Air Compressors
Oil-Less Contractors

SPEEDAIRF

AR N EII

—_—

THOMAS'

No. 37848
Pancake

Ro. 5¢237
Ho! Dog

-

No, 5F252
Stark

Wo_ 4YHs5 -

Twrin

How ¥an can approach the job from virtualty
any mple, Lightweight, lirect-drive models for
easy use arouud the job <ile. 0l-fess design
allies operation at moltiple angles. Alsn
oliminates the need for oif changns,

THoMAS ULTRA AMin-PRe
COMPRESSORS

Thamas professional gradde alr compressors ate
decigned for the professional cantractor's
flemanding needs. Ligh' weipht compresgors
have a sturdy handle ar | a bwy center of
gravity for exceptional siahility. Perma-Lube
dAralgn provides a lang fife. Cirruil saver unita
dizw less than 15 amps, hetning to prevent
hreaker trips, Cold weather sfarl wnils rien in
alt types of weather, Heavy-duty aliminum
rompressor componenis provide long tife and
rliminate unnecessary weight. All unils
inchdn regutator, tank, and regulated pressure
gnuge {except No, 65Z683). Al compressors
inenrporate a high efficieney, high torqure,
thermatly protected induction motor, Balanced
ercenirics provide smonth, tow vibration
oprrating and teduce noise fevel. Solid brass
filtings. User-friendly tank drain. Rlack/red
finish.

» U1, Listed pressure switch diurns nnit On at 100
psi and O at 125 p=i

» 110 psi ASME safety valie

ﬂll I.#Qq Port-hiae (!ontractor Compressors -;"T

SPEEDAIRE COMPRESSDRS
No belts or pulleys are necessary with thet _
direct-drive design madels. Compact for ek=
earrying or maneuvering. Durable 4-port
switeh with aufo pressure setling, regulatda
tank, and oulet pressure gruges. lnc]urloﬂ
power ¢orl. .

= Low RI'M motor for reduced nolse

L7 |
© C

Amp Length m Wire tn J
Ratlng Fral Far 120¥/244¥
L L 25/50 .'E!
MINIM'IM GAUGE FOR WIRING AND EXTENSIDN CORiY
810 14qa. yoputl
10-12 12 LY
12-14 12 By
14-16 12 —._G‘

u Use alr hose wherever possible.
tAion: Very tonp extenston cords can catse excessii,
draw, Fzading to nron-slarts and prematura motor fatuel
longer air hose Instead.

1. i;
ne::l.#ed le:mq Volls, . Amp Tank flrl\'r’:':l' " aﬂl\ggfl’"f Max. gmﬂ" Demanztons (tn) M. 'if.; @ é’ﬁ
HP* HP**  S9Mp ODraw  Gal Typ= {in) L1 128 pst  Lilef (ihs ) L w H Mfr. Modsl % ° p Ench gy
" — 15 42 2 Madg It 10 070 125 - 165 80 160 Thomas T-GI7HD Eﬂ!ﬂ&g}._; _
34 — 15 114 45 Faneye 14 223 185 125 — 166 160 200 fhomas T- ZUHF’ " 7
n — {15 114 40 Stk 114 2% 185 125 - 190 155 165 Thomas 26 ! 394
1 115 10 40 WeDheg 11 PR 275 125 — 270 90 103 Thomas man BBBﬁf
1 H5 10 3 MatPer NP0 BT 125 250 22 M 21 Speedare -~  BF2
1 "5 145 3 HotPm A7 023 128 10 2 10 20 Speedste | — 6159 "
1% 15 12 45 Fanoks i 285 250 125 — 59 50 20 Themas T30hp  3Z8BBY*
1% — 15 17 4 Stk {4 285 250 135 — 190 155 185 T - :
™ W T Tane 14 %1 74 175 25w 1§ 15 20 Speadae —  BF222* 200 ‘249
2 -~ M5 125 45 Panrav  fid 50 At 125 - 160 160 220 Thomas T-150HP 68515!' sonso 45155,
2 —~ M5 125 4 Sk 14 50 410 125 - 20 155 200 Ihomss T-4505T GF2528Y 50150 ~ 451.5%
2 160 115 13 ] Stark 81 13 34 135 7500 19 15 17 Speedaire 5F562* 23000 289.0
3 1B N5 14 4 Sk w55 42 125 100 19 15 17 Speedawe  —  AYNS3*  3m000 319.0
3 180 115 14 8 v 11 RS 47 w25 180 45 22 22 Speedana  —  AYNSS'  aeaod  350.05
*) Fof specific HP ating »

h UL Listed. {*

/"7

THOMAS'

2850 | GRAINGER

No. 52685

’/,’© s

ertified. (#) CUL Listad, (##) CSANRTL Cerltlied.

tanations, soe page 2880, Individual ffe will vary depending cn duté cycle, amblent temperfure, alr Inlake nualfty, and manirfactining part toted
As rated by the slandard B-10 bearing Kfe of tee pumnp Ser pag+ 2880 lor B-18 rating explfanation. (1) CSA

Fortable Tank Dolly

Provides an additional «ix gallona of high
prescure afr slorage witheut laking up space.
Ha= stirdy two wheel dolly with wide rubber

storage for hoses and cnrds, Basy and {asl
assembly.

wheels, increasing manetverahility, Aceepts all -

‘Fhomas brand pancake, wide (ank, and stack-
tank models. Versalile drsign permils

mopting of 2 variety of eampressors. Inchides

Buscription T tw £aih i
Portatle Tank Doty SZ6B5 $23000 $234.1%
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SECTION 15867 - ELECTRIC HEATER

PART 1 - GENERAL

i

A.

1.2

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

1. Wall Mount Electric Heater

PART 2 - PRODUCTS

2.1

A.

B.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Electric Wall Heater
a. Qmark

Heater Requirement
1. 3600/4800 watts; 240 volt
2. wall mounted minimum 36-inches above the finish floor.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Wall Heater shall be mounted according to the manufactures requirements. Wiring to the heater
shall meet all NEC codes and local building codes.

END OF SECTION 15867

Electric Heater 15867 - 1



Heating En!‘nlpmeﬂ!

Electric Wall Heaters

@

No. GE176 Ne. 5E177

{A] TAMPER-RESISTANT HEATERS .

Tamper-resistant, commercial-grade con-
struction features are idea! for small entry-
ways, lobbies, corridors, stairwells, rest
rorms, churches, schoaols, nffiers, stores
and other public buildings where snpple-
mentary Reat is required. Infegral thermo-
stal is tamper-reststant and adjustable only
by tuserting narrow’ blade serewdriver
through front bar grille of heater,
Permanently lubricater% tetally enclosed
fan wotor provides long life and low main.
tenance; gently distributes 100 CFM warm
air throughout room ares. Contempeoiary
heavy-duty 16-gauge steel har grille avail-
able in bronze brown baked enamel finish
and satin finished aluminum Frame or
MNavajo white unit and Trame. Reress
momnts in standard 2" o« 1 ostad walls.
Honsing menasures 1413W « 181 x W0
Use Mo, HREI188 (Branze Brown) or No.
BEISO (Northern White) fromes forsueface
motnting appliestions.

SURFACE MOUNTING FRAMES
FOR TAMPER-RESISTANT HEATERS

For surface installnatinn on brick, ennerele
block, wood, and plasier walls. Frame
extends 3%, Serews and momding hard-
ware inclinded,

Ho. 58188, Bronze hrown frame: QMark
brand (A\\’ILSMI). Shpg. wi. 4.G Ibhs,
List #7848, Bach

Ho. 5E188. Navajo white frame, Q)0Mark
bratd (FRA-SM). Shpg, wi. 1.0 hs.
List $68 4%, Rach

. Heatar
Key Degerption

A Tamper-Aeslstant

0 | 1500750 200074000
3000/4000
IN00/4000

30049
3600/4800
3600/4800

M Archiectural/
Lommarcial Grade

imart ® @

BUILT-IN ELECTRIC WA " nFAT? 1S FEATURE:

8 Heavyaltt v stoel fivend oA shoath heating
olement

» Trilt in Fan delay cwite by o rotizes Tan nlor only
after elements mie heats o]

= Jutegral thevrnostal oo ogmd? Installadion

® Motors are totally enelosed impedanee protected
with permanentbe lnhdie s iparings

= Tor use in applicidions s hero enersy
management bz eritioat

IRT ARCHITECTURAL / COMMERGIAL GRADE HEATERS

Hiehly styled decien i ideat for supple.
wentary heating of <ifices, reception
rooms, game poanrs, family rooms and sim-
itnr light dnte eommerond and reshdential
applicatinns, Bagged <t anped steel front
covers alttactively Hini<hed in Northern
White Baked enawel with a brushed gold
and sitver triimned faee plate. Hole plugs
provided for fampey 1ei tant installations.
Reparate tmmper jeciite 4 froul cover, in

SURFAGE MOUNTING FRAMES
Ho. ATMTA. “ipface Moo ing Frame. QMark brand (CWHSMI} nsed with N

anty, Shpr w1 e Y1 $6R.00. Bach

| SR (SR

No. JUFE4. Sittlaee “lomusng Frame. 17 Deep surface mownting steeve for st
spcoaiation, DMl bos COWEES. ), Shipg, wil 2.0 1he, List $87.5006. 'E:!(‘.h._.!.. "
He 3UFES Saptaee "Taare ng Frame. 2° Deep Smilace monutin
i cedbatiomn, O3l T P (CWEEIS2Y, Shpg. w20 M Lt $357.66. Bach..

He 3YGER. Scceweity ot Cover, For Nos, 3UFR thrangh 3UFGS and 3UGES { !

. LE-Giange steel, Northern White rinish, QMark brifiy
(1T KSFE Yy Stpy ot G20 List $83.64. Fach

AU OST isold oo o 30

Yelis Eramet
Binit [ Amps Finish
5120 i 55 Hrown
5121 558 While
5812 4 100 Brown
6812 1 0.0 White
BR42 in 85 Brown
GR42 - " 45 White
13650 =8 124 Brawn
13650 LB 195 White
13659 Fau] 167 Biown
13.650 b 167 Whita
13650 e 145 Brown
£3450 i 145 White
5170 7560 6826,3 111 208 21y 268312 Whits
10.239¢13 652 e 145187 White
10239/ 3657 TN, 125/14 5 White
10,239 2ei 16.8 White
£ 287/16.282 208240 17 37209 While
2 287/16.387 [ 150173

White

Order Iddﬂy! phone | fax l visit [ WL

No. ATMIS. Surface Moun wng Frame. QMark braned (I"ZSMB nscr) with Nos. 08
MR and RO on pee s BR. Shpg, wil 2.0 he, List $14 Lin%k

Ho QUFEA. Suriace "lnmring Frame. Use with Nos, GUEGD, QUFGH, JUEFGT, '!H v
31 UGE, Frmme oxteads 200 QMark brand (CWIT 3-SMY. Shpg, wi, 2.0 ibs, LISEH
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Repuoir Parts Avod
1-800-323-04620 3
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Norlhern White finish avii]i8
SUFRR thra 3UFG3. Nes. 3UFTER
have a built-in fan onlyd
SUFGN. AUFSL, SUFL0, AUF
grille dimensions are 9Y%H
1'4"T); Openings are 18YH x
No. 3UF58 grille dimension
HWW x 1%4"1Y, Opening is 123
D QMark.
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AWIL 1157 SE178 $150.16  $348.8
WL HI5MG BELIT 45016 2
Al 1208 SE178 450.16
AW 1208MG GE19 450,16
AWH-A204 SE1BD 450,18
AW 204MG SRR 450 i&
AW 2408 SE182 5t5 53
AWH 1408MG  * SEIB3 51553
AWH- 1404 SEt84 51553
AWI-AI045 SE1D5 51553
AWH- 4407 SE185 51553
MWLLAJRTIG  SENST 51553
CWh2202 3UFse 199 06 136
CWIIDA 5D 37900 .
CWIH31D7 3UF61 37800 il
CWHIIG7 JUF5 379.00 ,
CWH3504 JuFe2 3ram i)
cwhzsn?
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