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1250 Route 23 North
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(973) 492-3300
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NJ Certificate of Authorization 24GA27920500

November 11, 2019
VIA FEDEX
Maude Snyder
New Jersey Department of Environmental Protection (NJDEP)
Green Acres Program
501 East State Street
Station Plaza Building 5, Ground Floor
Trenton, NJ 08608
Re: State House Commission Pre-Application
Borough Ramsey, NJ
Crew Proj. No. RAM288.1P*NJDEP GA
Dear Ms. Snyder:
Crew Engineers, Inc. (Crew) is pleased to submit a NJDEP Green Acres State House Commission
Pre-Application for Minor Division of Parkland, on behalf of the Borough of Ramsey, Bergen County,
New Jersey. Enclosed for approval are the following materials:
•
•
•

Two complete copies of the application package with electronic copy of the entire application;
Two copies of Arsenic Treatment project drawings for the Martis Well, East Oak Well, and
Orchard Well per the attached list;
Two copies of the complete Technical Specifications for the Arsenic Treatment project.

The purpose of this project is to construct needed water treatment improvements to provide Ramsey
residents with a safe, reliable water supply. As background, the Borough is constructing water
treatment improvements at six of their water supply facilities to treat Ramsey’s drinking water. These
sources cannot continue to be utilized to provide water to Ramsey residents without the required
treatment improvements. This application concerns the proposed water treatment improvements that
will be constructed adjacent to Ramsey’s existing Martis Well, East Oak Well, and Orchard Well. In
general, this consists of a self-contained customized packaged water treatment plant, to remove
arsenic from the well water.
Ramsey needs to move forward with the project in a timely fashion. It is critical that the construction of
the treatment system for the Martis Well, East Oak Well, and Orchard Well, be completed before the
summer of 2020 in order to meet expected peak water system demands from customers. To meet this
schedule, Ramsey has directed the manufacturer to proceed with building the self-contained packaged
water treatment plant for the wells immediately for subsequent installation before the summer of 2020.
Therefore, Ramsey is requesting expedited review and approval of this application so that the
treatment improvements can be constructed to meet the water supply needs of the community.

Maude Snyder
New Jersey Department of Environmental Protection
November 11, 2019
Page 2
Additionally, The Borough of Ramsey has recently received a Temporary Treatment Permit from the
NJDEP Bureau of Water System Engineering for this project allowing the Borough to move forward
with fabrication and installation of the packaged water treatment plants.
Please call Ms. Sandra Skaradowski at our office, should you have any questions or require additional
information regarding this submission.
Very truly yours,
CREW ENGINEERS, INC.

Mauro M. Bacolo, P.E.
MMB:mw
Enclosure
cc: Board of Public Works w/ encl., VIA HAND DELIVERY
Michael Skorupa, Asst. Supt. DPW, w/encl., VIA HAND DELIVERY
Bruce Vozeh, Administrator, w/o encl., VIA HAND DELIVERY
N:\RAM - Ramsey, Borough of\RAM288.000 - Arsenic Treatment\Permits\Green Acres Application\SNYDER - NJDEP Green Acres App 11-11-19.doc
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SECTION 1
PROJECT DESCRIPTION

Section 1- Project Description of Proposed Diversion
Martis Ave Well Site
East Oak Well Site
Orchard Well Site

Block 3403 Lot 1
Block 3204 Lot 28
Block 2802 Lot 74

Martis Ave Well Site
East Oak Well Site
Orchard Well Site

Proposed Diversion 0.029 acres
Proposed Diversion 0.034 acres
Proposed Diversion 0.061 acres

The Borough of Ramsey is proposing the construction of a water treatment facility
adjacent to the existing well stations at three of their properties: Martis Avenue Well
Site, East Oak Street Well Site, and Orchard Place Well Site. All of the 3 properties are
currently owned by the Borough of Ramsey and there will be no change in ownership
of any of the parcels.
The purpose of the project is to construct needed water treatment improvements to
provide Ramsey residents with a safe, reliable water supply. As background, Ramsey
is constructing water treatment improvements at six of their water supply facilities to
treat Ramsey’s well water because of elevated arsenic levels. The manufacturer, of
the current proprietary arsenic treatment system that is utilized by Ramsey at these
facilities, informed Ramsey at the end of 2018 that they would be ceasing production of
the filter media cartridges. The current arsenic treatment system cannot function
without these filter media cartridges. Ramsey has a limited supply of the filter media
cartridges to last until the end of Spring 2020. These well stations are a vital resource
to provide sufficient water to meet the demands of Ramsey’s water system especially
during the peak demand summer months. These sources cannot continue to be
utilized to provide water to Ramsey residents without the required improvements. The
existing well stations do not have adequate room to accommodate the new treatment
equipment. The water treatment improvements proposed at the three well stations will
involve a small expansion of the existing fenced compounds. A prefabricated
containerized metal shipping container (building) equipped with the treatment system
inside is proposed and will be installed with minimal construction onsite.
Martis Avenue Well Site
The Martis Well Site is located at the northeast corner of Martis Avenue and Elizabeth
Avenue. The Borough property is a 2.6 acres lot utilized by the Ramsey Water
Department for a well station with the remaining area used as a playground. The
Borough has supplied drinking water to Ramsey residents since the well was
constructed at the property in the late 1950s. The area adjacent to the site is a
playground with benches, swings and a slide utilized by Ramsey residents. There will
be no adverse affect to the recreational uses on the subject property from the proposed
construction.

East Oak Street Well Site
The East Oak Well Site is located on the south side of East Oak Street. The Borough
property is a 3.5 acres lot utilized by the Ramsey Water Department for a well pumping
station with the remaining area used for Borough tennis courts and open space. The
Borough has supplied drinking water to Ramsey residents since the well was
constructed at the property around 1947. The area adjacent to the site is a tennis court
which is located across the street from the Borough Municipal Pool utilized by Ramsey
residents. There will be no adverse affect to the recreational uses on the subject
property from the proposed construction.
Orchard Well Site
Orchard Place Well Site
The Orchard Well Site is located at the end of Orchard Place. The Borough property is
a 23.62 acres lot utilized by the Ramsey Water Department for a well pumping station
and for the Borough Municipal Pool Complex. The Borough has supplied drinking
water to Ramsey residents since the well was constructed at the property around 1950.
The existing well station is located to the east of the Valentine Brook, the Municipal
Pool Complex is entirely on the west side of the brook. There will be no permanent
adverse affect to the recreational uses on the subject property from the proposed
construction. There may be a temporary impact on the use of the paved pedestrian
pathway during the construction. The limitations to the use of the paved pedestrian
pathway will be for a short time.
The construction at the 3 well sites is classified as a minor diversion in accordance with
NJAC7:36-26.2 (b)2:
•
•

•
•

•

The diversion is requested by the Borough of Ramsey , a public entity, for a
project that serves the Borough residents.
The diversion will involve less than 5 percent of the total area of the parkland
parcel:
Martis Ave Well Site- Proposed Diversion 1.1% of the total area
East Oak Well Site
Proposed Diversion 1.0% of the total area
Orchard Well Site
Proposed Diversion 0.26% of the total area
The total area of parkland affected by the project will not exceed one acre.
The diversion will not have a significant adverse impact on the use by the
Borough or the public of the parkland and of any surrounding parkland. The
diversion will not result in a net loss of recreation and conservation facilities.
The diversion will not have a significant adverse impact on the natural resource
values of the parkland parcel and of any surrounding parkland.

SECTION 2
ALTERNATIVES ANALYSIS

Section 2 – Alternatives Analysis
Martis Well Station Site
A. Alternative 1 – Construct proposed project on replacement land
1. There is no available replacement land located immediately adjacent to the well site or
nearby the well site. The proposed replacement land for the Green Acres diversion is
located too far away. The proposed treatment facility for the well needs to be located
at the same location as the existing well station. This is not a reasonable option.
B. Alternative 2 – No build/no action
1. Ramsey is mandated by the New Jersey Department of Environmental Protection to
treat the well water for arsenic due to the elevated level of arsenic in the groundwater
supply. The media manufacturer for Ramsey’s current arsenic treatment filter system
installed at the well station is stopping the production of the media cartridges. There
are no other companies that make media cartridges compatible with Ramsey’s current
system. Ramsey needs to install the new arsenic treatment system to allow continued
use of the well in order to provide safe drinking water to the Borough residents. If the
well is shutdown, Ramsey’s firm capacity will be reduced to a level lower than what is
required by the New Jersey Department of Environmental Protection. Therefore, this is
not a reasonable option.
C. Alternative 3 – Construct on private land or other public lands
1. The parcels around the well station site are all residential homes. The size of the
treatment facility would require securing an entire parcel of land or taking contiguous
sections from multiple parcels. Condemnation is not a practical solution as
homeowners are not going to be willing to sell their property or sections of their
property for the treatment system. This option is not feasible.
D. Alternative 4 – Locate the new treatment system within the existing well station
1. The proposed replacement treatment systems can not fit inside the existing well station
building. Therefore, this option is not available.
E. Alternative 5 – Locate treatment facility to the east side of the existing well station
1. There is currently a standby generator located on this side of the building. There is not
enough space in front of the generator to locate the treatment facility inside the existing
fence compound here. In addition, clear space is needed in front of the generator to
maneuver a service vehicle close to the generator. Locating the new treatment facility
farther to the east of the generator beyond the fence line would create a diversion
farther into the Green Acres encumbered land and would impact the existing
recreational equipment on the property. Therefore, this option is not reasonable.
F. Alternative 6 – Locate the treatment facility on the west side of the existing well station inside
the fence compound closer to Martis Avenue
1. The vehicular sight distance for people turning from Elizabeth Avenue to Martis Avenue
is limited due to the roadway geometry of the intersection and the stop bar location.
Locating the treatment facility closer to Martis Avenue would block the sight distance

for people turning and would create a hazardous condition. Therefore, this option is not
reasonable.
G. Alternative 7 – Alternative supply source through Suez Water
1. Ramsey has a bulk supply agreement with Suez Water to receive water to supplement
their well supply. During the summer months, there are times when Ramsey is taking
the maximum amount of water allowed under the contract with all wells in operation. It
is not possible to increase the supply amount from Suez Water as such, this option is not
reasonable. The continued use of water supply from the Martis well is critical.
H. Alternative 8 – Drill new well
1. Ramsey has conducted extensive investigations searching for viable new well locations
in the past but has been unsuccessful in locating any additional areas within the
Borough for additional water supply. Therefore, this option is not available.
East Oak Well Station Site
A. Alternative 1 – Construct proposed project on replacement land
1. There is no available replacement land located immediately adjacent to the well site or
nearby the well site. The proposed replacement land for the Green Acres diversion is
located too far away. The proposed treatment facility for the well needs to be located
at the same location as the existing well station. This is not a reasonable option.
B. Alternative 2 – No build/no action
1. Ramsey is mandated by the New Jersey Department of Environmental Protection to
treat the well water for arsenic due to the elevated level of arsenic in the groundwater
supply. The media manufacturer for Ramsey’s current arsenic treatment filter system
installed at the well station is stopping the production of the media cartridges. There
are no other companies that make media cartridges compatible with Ramsey’s current
system. Ramsey needs to install the new arsenic treatment system to allow continued
use of the well in order to provide safe drinking water to the Borough residents. If the
well is shutdown, Ramsey’s firm capacity will be reduced to a level lower than what is
required by the New Jersey Department of Environmental Protection. Therefore, this is
not a reasonable option.
C. Alternative 3 – Construct on private land or other public lands
1. The parcels around the well station site are all residential homes or other Green Acres
encumbered land. The size of the treatment facility would require securing an entire
parcel of land or taking contiguous sections from multiple parcels. Condemnation is not
a practical solution as homeowners are not going to be willing to sell their property or
sections of their property for the treatment system. This option is not reasonable.
D. Alternative 4 – Locate the new treatment system within the existing well station
1. The proposed replacement treatment systems can not fit inside the existing well station
building. Therefore, this option is not available.

E. Alternative 5 – Locate the treatment facility to the west side of the existing well station
1. There is an existing standby generator located on this side of the existing well station
building. There is not enough space in front of the generator to locate the treatment
facility inside the existing fence compound here. In addition, clear space is needed in
front of the generator to maneuver a service vehicle close to the generator. Locating
the new treatment facility farther to the west of the generator beyond the fence line
would create a diversion farther into Green Acres encumbered land and would take
away from more useable Green Acres land. This location would also require removing
one or two trees located in the Green Acres property along the road right-of-way. This
location would also require the yard pipe to be rerouted and extend farther into Green
Acres property. Therefore, this option is not reasonable.
F. Alternative 6 – Alternative supply source through Suez Water
1. Ramsey has a bulk supply agreement with Suez Water to receive water to supplement
their well supply. During the summer months, there are times when Ramsey is taking
the maximum amount of water allowed under the contract with all wells in operation. It
is not possible to increase the supply amount from Suez Water as such, this option is not
reasonable. The continued use of water supply from the East Oak well is critical.
G. Alternative 7 – Drill new well
1. Ramsey has conducted extensive investigations searching for viable new well locations
in the past but has been unsuccessful in locating any additional areas within the
Borough for additional water supply. Therefore, this option is not available.
Orchard Well Station Site
A. Alternative 1 – Construct proposed project on replacement land
1. There is no available replacement land located immediately adjacent to the well site or
nearby the well site. The proposed replacement land for the Green Acres diversion is
located too far away. The proposed treatment facility for the well needs to be located
at the same location as the existing well station. This is not a reasonable option.
B. Alternative 2 – No build/no action
1. Ramsey needs to install the new arsenic treatment system to allow use of the well in
order to continue to provide safe drinking water to the Borough residents. Ramsey has
also been ordered by the New Jersey Department of Environmental Protection to bring
the Orchard Well back online to provide additional firm capacity. Therefore, this option
is not reasonable.
C. Alternative 3 – Construct on private land or other public lands
1. The parcels around the well station site are all residential homes or other Green Acres
encumbered land. The size of the treatment facility would require securing an entire
parcel of land or taking contiguous sections from multiple parcels. Condemnation is not
a practical solution as homeowners are not going to be willing to sell their property or
sections of their property for the treatment system. A large portion of the adjacent land
around the well station is wetlands. This option is not reasonable.

D. Alternative 4 – Locate the new treatment system within the existing well station
1. The proposed replacement treatment systems can not fit inside the existing well station
building. Therefore, this option is not available.
E. Alternative 5 – Locate the new treatment system on the south side of the existing well station
1. The wetlands are closer to this side of the well station. Construction of the new
treatment facility on this side would require encroaching on wetlands and a larger
portion of additional land diverted from Green Acres. Construction on this side of the
well station would also require tree removal. Therefore, this option is not reasonable.
F. Alternative 6 – Alternative supply source through Suez Water
1. Ramsey has a bulk supply agreement with Suez Water to receive water to supplement
their well supply. During the summer months, there are times when Ramsey is taking
the maximum amount of water allowed under the contract with all wells in operation. It
is not possible to increase the supply amount from Suez Water. The New Jersey
Department of Environmental Protection has ordered the Borough to bring the Orchard
Well back online. This can only be accomplished by adding the proposed treatment
system. Therefore, this option is not feasible.
G. Alternative 7 – Drill new well
1. Ramsey has conducted extensive investigations searching for viable new well locations
in the past but has been unsuccessful in locating any additional areas within the
Borough for additional water supply. Therefore, this option is not available.

SECTION 3
ENVIRONMENTAL ASSESSMENT REPORT

Section 3- Environmental Assessment Report
I. Proposed Diversion
Crew Engineers, Inc has prepared the Pre-Application submission in accordance with
NJAC 7:36-26.4(a) for the Arsenic Water Treatment Facilities project. The Borough of
Ramsey is proposing the construction of a water treatment facility adjacent to the
existing well stations at three of their well sites located on Green Acres property: Martis
Avenue Well Site, East Oak Street Well Site, and Orchard Place Well Site. The water
treatment improvements proposed at the three well stations will involve a small
expansion of the existing fenced compounds. A prefabricated containerized metal
shipping container (building) equipped with the treatment system inside is proposed
and will be installed with minimal construction onsite.
The water supply at the three well facilities requires removal of Arsenic, an Inorganic
contaminant, in order to continue to provide drinking water to the Borough residents.
The manufacturer for the filter media cartridges for Ramsey’s current arsenic treatment
system is ceasing production of the filter media cartridges. As such, Ramsey is
compelled to construct a new arsenic treatment system for each of the sites in order to
continue to provide drinking water to the Borough residents. The three properties are
currently listed on the NJDEP Green Acres Recreation and Open Space Inventory. The
location of the three projects with the site outlined is shown on the Tax Maps and the
Road Map included in Section 8. A copy of the Aerial maps and a Reference map with
the sites outlined are also included in Section 8.
II. Environmental Conditions on the Parkland Proposed for Diversion
Martis Ave Well Site:
A. Natural resources -The proposed project involves the diversion of a small area
adjacent to the existing fenced compound for the Martis Ave well. The
construction is proposed within the disturbed maintained lawn areas inside and
adjacent to the existing well station compound as well as a section of the land with
brush on it. The western section of the property is wooded and the remainder is
lawn area used as open space and a playground. There are no surface water
features on the subject Property. The topography is relatively level with no steep
slopes.
The Office of Natural Lands Management Natural Heritage Program searched the
Natural Heritage Database and the Landscape Project Mapping for the occurrence
of any rare wildlife species or wildlife habitat on the project site and within one mile
of the project site. The results of the search indicate that there are no records of
rare plants, animals, or natural communities on the project site.

B. Man-made resources -The property is currently used by the Borough Water
Department for a well pumping station. Additionally, a playground with a large open
space used by Borough residents is also located on the property. The property is
located to the northeast of the Martis Avenue and Elizabeth Avenue intersection.
The property is located in a residential neighborhood and is surrounded on all
sides by homes.
C. Human resources-The property has a playground and large open space for
recreation. The playground equipment consists of benches, a swing, and a slide.
There are no historical sites located on the adjacent properties.
East Oak Well Site:
A. Natural resources- The proposed project involves the diversion of a small area
adjacent to the existing fenced compound for the East Oak well. The construction
is proposed within the disturbed maintained lawn areas inside and adjacent to the
existing well station compound. The area to the west of the well station is lawn
area used as open space. The area to the east of the well station is developed
land for the tennis courts. The remainder of the property is wooded. There are no
surface water features on the subject Property. The topography is relatively level
with no steep slopes.
The Office of Natural Lands Management Natural Heritage Program searched the
Natural Heritage Database and the Landscape Project Mapping for the occurrence
of any rare wildlife species or wildlife habitat on the project site and within one mile
of the project site. The results of the search indicate that there are no records of
rare plants, animals, or natural communities on the project site.
B. Man-made resources- The property is currently used by the Borough Water
Department for a well station. Additionally, the tennis courts with a large open
space used by Borough residents is also located on the property. The property is
located along the southern side of East Oak Street. The property is located in a
residential area and homes are located to the south, east and west. The Municipal
Pool Complex is located across East Oak Street to the north.
C. Human resources- The property has four tennis courts inside a fenced area
east of the existing well station and open space for recreation located west of the
station. There is no other recreational equipment located on the property. There
are no historical sites located on the adjacent properties.
Orchard Well Site:
A. Natural resources-The proposed project involves the diversion of a small area
adjacent to the existing fenced compound for the Orchard well. The well station is
located on a large 23.62 acre tract of Borough of Ramsey owned land. The construction

is proposed to the north of the existing well building within the maintained lawn area of
the compound and a paved pedestrian pathway. The proposed water treatment unit is
required to be elevated above the Flood Hazard Area Design Flood to comply with
NJDEP Land Use Regulation Program requirements.
There are freshwater wetland areas to the north and south of the existing well facility.
The construction will be located within Wetland Transition Area and a small section of the
relocated paved pathway will encroach in the wetland areas. A NJDEP Transition Area
Waiver and Wetland General Permit were received from the NJDEP for the construction
in the regulated areas. The back section of the 23.62 acre property behind the existing
Municipal Pool Complex is large wooded area and a large Deciduous Forested Wetland
Complex.
The Office of Natural Lands Management Natural Heritage Program searched the
Natural Heritage Database and the Landscape Project Mapping for the occurrence
of any rare wildlife species or wildlife habitat on the project site and within one mile
of the project site. The results of the search indicate that there are no records of
rare plants, animals, or natural communities on the project site.
B. Man-made resources- The property is currently used by the Borough Water
Department for a well pumping station. The Municipal Pool Complex is also located
on the property. The well station is located along the east side of the Valentine
Brook with access from Orchard Place. The entire pool complex is to the west of
the brook and the parking lot and access is from East Oak Street. There is a
pedestrian pathway that runs next to the well station that connects the land on
either side of the brook. The property is located in a residential area and homes
are located to the north, east and south. There are tennis courts and residential
homes located to the south across East Oak Street.
C. Human resources- The Municipal Pool Complex is located on the subject
Property. There are various large swimming pools with deluxe water slides and
water features. There are also numerous areas used for open space for picnic and
play areas. Several buildings are also on the property to service the residents
needs when using the pool and to maintain the pool facility. These facilities are
located a significant distance from Ramsey’s water supply well. There are no
historical sites located on the adjacent properties.
Replacement Parcel Site Block 1201 Lot 8:
A. Natural resources- The replacement parcel is a forested property. There is a
small memorial plaque on the property and no open space. There are no surface
water features on the subject Property. The topography is relatively level with no
steep slopes.
The Office of Natural Lands Management Natural Heritage Program searched the

Natural Heritage Database and the Landscape Project Mapping for the occurrence
of any rare wildlife species or wildlife habitat on the project site and within one mile
of the project site. The results of the search indicate that there are no records of
rare plants, animals, or natural communities on the project site.
B. Man-made resources- The property is currently forested with a small memorial
plaque. The property is located along the northwestern intersection of Grove
Street and Manor Drive. The property is located in a residential area and homes
are located to the north, south, east and west.
C. Human resources- There are no recreational features or equipment located on
the property. There are no historical sites located on the adjacent properties.
III. Probable Environmental Impacts to the Parkland Proposed for Diversion
A. Land
Martis Ave Well Site:
The proposed diversion is an expansion of the existing use of the property for
municipal utility services. There is no change to the use and therefore the proposed
project is consistent with the land use plans and current zoning. The proposed
construction is located adjacent to the existing well facility and does not change the
general character of the area. There will be no loss or change to sensitive lands (flood
plains, steep slopes, wetlands, preserved farmland, open space, or disturbance to
contaminated soils).
East Oak Well Site:
The proposed diversion is an expansion of the existing use of the property for
municipal utility services. There is no change to the use and therefore the proposed
project is consistent with the land use plans and current zoning. The proposed
construction is located adjacent to the existing well facility and does not change the
general character of the area. There will be no loss or change to sensitive lands (flood
plains, steep slopes, wetlands, preserved farmland, open space, or disturbance to
contaminated soils).
Orchard Well Site:
The proposed diversion is an expansion of the existing use of the property for
municipal utility services. There is no change to the use and therefore the proposed
project is consistent with the land use plans and current zoning. The proposed
construction is located adjacent to the existing well facility and does not change the
general character of the area. There will be no loss or change to sensitive lands (steep
slopes, preserved farmland, open space, or disturbance to contaminated soils). There
is a NJDEP Flood Hazard Area, Transition Area Waiver and Wetland General Permit
that has been issue to the Borough of Ramsey for the construction of the project.

B. Water
Martis Ave Well Site:
The proposed project does not involve any construction near a surface water body.
There will be no increase in pollution or turbidity levels to any surface water body. The
project will not result in the impairment of the aquatic ecosystem including the
vegetation, fish, or wildlife resources. The project will not result in an impact to surface
or ground water quality and quantity.
East Oak Well Site:
The proposed project does not involve any construction near a surface water body.
There will be no increase in pollution or turbidity levels to any surface water body. The
project will not result in the impairment of the aquatic ecosystem including the
vegetation, fish, or wildlife resources. The project will not result in an impact to surface
or ground water quality and quantity.
Orchard Well Site:
The proposed project does not involve any construction within a surface water body.
There will be no increase in pollution or turbidity levels to any surface water body. The
project will not result in the impairment of the aquatic ecosystem including the
vegetation, fish, or wildlife resources. The project will not result in an impact to surface
or ground water quality and quantity.
C. Air
The proposed treatment facilities at the three sites are unmanned buildings similar to
the existing well pumping stations. There will be no air pollution sources generated
onsite. The proposed treatment facilities have an exposed noise level produced by an
air conditioning unit that is insignificant. The decibel level from the treatment units at
the facilities is 67.1 from a distance of 10 feet. 60-70 decibels is a normal
conversation.
D. Aquatic and Terrestrial Wildlife
Martis Ave Well Site:
The majority of the proposed diversion is located in a maintained lawn area. There will
be no loss to wildlife habitat. The results of the Natural Heritage Database Search
indicate that there are no records of rare plants, animals, or natural communities on the
project site. There will be one 8 inch diameter tree removed as part of the project.
There will be compensation proposed for the removal of the one tree achieved via the
replacement land.
East Oak Well Site:
The proposed diversion is located in a maintained lawn area. There will be no loss to
wildlife habitat. The results of the Natural Heritage Database Search indicate that there

are no records of rare plants, animals, or natural communities on the project site.
There will be three large diameter trees removed as part of the project. There will be
compensation proposed for the removal of the tree achieved via the replacement land.
Orchard Well Site:
The majority of the proposed diversion will be located in a maintained lawn area. There
will be no loss to wildlife habitat. The results of the Natural Heritage Database Search
indicate that there are no records of rare plants, animals, or natural communities on the
project site. There will be no tree removal as part of the project.
E. Social and Economic
Martis Ave Well Site:
There are no properties listed on the National or State Register of Historic Places on
the adjacent properties. The playground area on the property is located to the east of
the existing well pumping station. The proposed diversion will not affect these
recreational facilities and there will be no impact to the public access to the facilities.
Ramsey considered environmental justice when they evaluated the main purpose of
the project. The construction of the needed water treatment improvements provides
Ramsey residents with a safe, reliable water supply ensuring a healthy environment.
East Oak Well Site:
There are no properties listed on the National or State Register of Historic Places on
the adjacent properties. The tennis courts on the property are located to the east of the
existing well pumping station. The proposed diversion will not change these
recreational facilities and there will be no impact to the public access to the facilities.
There is an open space area to the west of the pumping station used for recreation.
There will be no impact to the public access to this open space area. Ramsey
considered environmental justice when they evaluated the main purpose of the project.
The construction of the needed water treatment improvements provides Ramsey
residents with a safe, reliable water supply ensuring a healthy environment.
Orchard Well Site:
There are no properties listed on the National or State Register of Historic Places on
the adjacent properties. The Municipal Pool Complex is located a significant distance
from the wellsite, across the Valentine Brook south-west of the existing well pumping
station. The proposed diversion will not affect these recreational facilities. The paved
pedestrian pathway to the pool from Orchard Place will temporary be impacted during
the construction of the treatment facility. There will be no permanent impact to the
public access to the pool facility. Ramsey considered environmental justice when they
evaluated the main purpose of the project. The construction of the needed water
treatment improvements provides Ramsey residents with a safe, reliable water supply
ensuring a healthy environment.

F. Solid Waste
The proposed treatment facilities at the three sites are unmanned buildings similar to
the existing well pumping stations. No additional solid waste will be generated onsite.
The Borough Water Department will secure a contractor to have the spent filter media
from the treatment system removed and disposed of offsite during filter media
replacement; which is scheduled to occur between 2.5 years to 4 years depending on
the site. During the construction of the three treatment facilities, the contractor will be
responsible for the removal of all solid construction waste. Both of these contractors
will follow all necessary and applicable solid waste disposal requirements. Operations
from this work will be overseen by the Borough of Ramsey.

G. Aesthetic
The proposed diversion at the three sites is an expansion of the existing use of the
property for essential municipal utility services. The character of the area will not be
changed from the existing use.
H. Sustainability
The proposed diversion of the parkland for the project at the three properties will
ensure clean drinking water for future generations. The location of the proposed
treatment facilities at the three sites adjacent to the existing well pumping stations was
planned to minimize negative impacts and protect the natural resources at all the
parks.
I. Cumulative Effects
There are no cumulative adverse effects of the diversion of the parkland for the project
at the three properties.

MARTIS WELL
NATURAL HERITAGE SEARCH RESULTS

MAIL CODE 501-04
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF PARKS & FORESTRY

NEW JERSEY FOREST SERVICE

PHILIP D. MURPHY
Governor

OFFICE OF NATURAL LANDS MANAGEMENT
P.O. BOX 420

CATHERINE R. MCCABE
Commissioner

TRENTON, NJ 08625-0420

SHEILA Y. OLIVER
Lt. Governor

Tel. (609) 984-1339 Fax (609) 984-0427

November 7, 2019
Sandra Skaradowski
Crew Engineers, Inc.
1250 Route 23 North
Butler, NJ 07405
Re:

Martis Avenue Arsenic Treatment System Facility
Block(s) - 3403, Lot(s) - 1
Ramsey Borough, Bergen County

Dear Ms. Skaradowski:
Thank you for your data request regarding rare species information for the above referenced project site.
Searches of the Natural Heritage Database and the Landscape Project (Version 3.3) are based on a representation of the
boundaries of your project site in our Geographic Information System (GIS). We make every effort to accurately transfer
your project bounds from the topographic map(s) submitted with the Natural Heritage Data Request Form into our
Geographic Information System. We do not typically verify that your project bounds are accurate, or check them against
other sources.
We have checked the Landscape Project habitat mapping and the Biotics Database for occurrences of any rare wildlife
species or wildlife habitat on the referenced site. The Natural Heritage Database was searched for occurrences of rare plant
species or ecological communities that may be on the project site. Please refer to Table 1 (attached) to determine if any rare
plant species, ecological communities, or rare wildlife species or wildlife habitat are documented on site. A detailed report
is provided for each category coded as ‘Yes’ in Table 1.
We have also checked the Landscape Project habitat mapping and Biotics Database for occurrences of rare wildlife species
or wildlife habitat in the immediate vicinity (within ¼ mile) of the referenced site. Additionally, the Natural Heritage
Database was checked for occurrences of rare plant species or ecological communities within ¼ mile of the site. Please
refer to Table 2 (attached) to determine if any rare plant species, ecological communities, or rare wildlife species or wildlife
habitat are documented within the immediate vicinity of the site. Detailed reports are provided for all categories coded as
‘Yes’ in Table 2. These reports may include species that have also been documented on the project site.
The Natural Heritage Program reviews its data periodically to identify priority sites for natural diversity in the State.
Included as priority sites are some of the State’s best habitats for rare and endangered species and ecological communities.
Please refer to Tables 1 and 2 (attached) to determine if any priority sites are located on or in the immediate vicinity of the
site.
A list of rare plant species and ecological communities that have been documented from the county (or counties),
referenced above, can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/countylist.html. If
suitable habitat is present at the project site, the species in that list have potential to be present.
Status and rank codes used in the tables and lists are defined in EXPLANATION OF CODES USED IN NATURAL HERITAGE
REPORTS, which can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/nhpcodes_2010.pdf.
Beginning May 9, 2017, the Natural Heritage Program reports for wildlife species will utilize data from Landscape Project
Version 3.3. If you have questions concerning the wildlife records or wildlife species mentioned in this response, we
NHP File No. 19-4107412-17973

recommend that you visit the interactive web application at the following URL,
https://njdep.maps.arcgis.com/apps/webappviewer/index.html?id=0e6a44098c524ed99bf739953cb4d4c7, or contact the
Division of Fish and Wildlife, Endangered and Nongame Species Program at (609) 292-9400.

For additional information regarding any Federally listed plant or animal species, please contact the U.S. Fish &
Wildlife Service, New Jersey Field Office at http://www.fws.gov/northeast/njfieldoffice/endangered/consultation.html.
PLEASE SEE ‘CAUTIONS AND RESTRICTIONS ON NHP DATA’, which can be downloaded from
http://www.state.nj.us/dep/parksandforests/natural/heritage/newcaution2008.pdf.
Thank you for consulting the Natural Heritage Program. The attached invoice details the payment due for processing this
data request. Feel free to contact us again regarding any future data requests.
Sincerely,

Robert J. Cartica
Administrator
c:

NHP File No. 19-4107412-17973
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Table 1: On Site Data Request Search Results (6 Possible Reports)
Report Name

Included

Number of Pages

1. Possibly on Project Site Based on Search of Natural Heritage Database:
Rare Plant Species and Ecological Communities Currently Recorded in the
New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites On Site

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Species Based Patches

No

0 pages included

4. Vernal Pool Habitat on the Project Site Based on Search of Landscape
Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Stream Habitat File

No

0 pages included

6. Other Animal Species On the Project Site Based on Additional Species
Tracked by Endangered and Nongame Species Program

Yes

1 page(s) included

Page 1 of 1
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Other Animal Species
On the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1

Page 1 of 1
Thursday, November 7, 2019
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Table 2: Vicinity Data Request Search Results (6 possible reports)

Report Name

Included

Number of Pages

1. Immediate Vicinity of the Project Site Based on Search of Natural
Heritage Database: Rare Plant Species and Ecological Communities
Currently Recorded in the New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites within the Immediate Vicinity

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat Within the Immediate
Vicinity of the Project Site Based on Search of Landscape Project 3.3
Species Based Patches

Yes

1 page(s) included

4. Vernal Pool Habitat In the Immediate Vicinity of Project Site Based
on Search of Landscape Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat In the Immediate Vicinity
of the Project Site Based on Search of Landscape Project 3.3 Stream
Habitat File

No

0 pages included

6. Other Animal Species In the Immediate Vicinity of the Project Site
Based on Additional Species Tracked by Endangered and Nongame
Species Program

Yes

1 page(s) included

Page 1 of 1
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Rare Wildlife Species or Wildlife Habitat Within the
Immediate Vicinity of the Project Site Based on Search of
Landscape Project 3.3 Species Based Patches
Class

Common Name

Scientific Name

Feature Type

Rank

Federal
Protection Status

State
Protection Status

Grank

Srank

Aves
Black-crowned Night- Nycticorax
heron
nycticorax

Foraging

3

NA

State Threatened

G5

S2B,S3N

Great Blue Heron

Foraging

2

NA

Special Concern

G5

S3B,S4N

Red-shouldered Hawk Buteo lineatus

Breeding Sighting

4

NA

State
Endangered

G5

S1B,S3N

Red-shouldered Hawk Buteo lineatus

Nest

4

NA

State
Endangered

G5

S1B,S3N

Red-shouldered Hawk Buteo lineatus

Non-breeding
Sighting

2

NA

Special Concern

G5

S1B,S3N

Yellow-crowned
Night-heron

Foraging

3

NA

State Threatened

G5

S2B,S2N

Ardea herodias

Nyctanassa violacea
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Other Animal Species
In the Immediate Vicinity of the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1
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E OAK WELL
NATURAL HERITAGE SEARCH RESULTS

MAIL CODE 501-04
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF PARKS & FORESTRY

NEW JERSEY FOREST SERVICE

PHILIP D. MURPHY
Governor

OFFICE OF NATURAL LANDS MANAGEMENT
P.O. BOX 420

CATHERINE R. MCCABE
Commissioner

TRENTON, NJ 08625-0420

SHEILA Y. OLIVER
Lt. Governor

Tel. (609) 984-1339 Fax (609) 984-0427

November 7, 2019
Sandra Skaradowski
Crew Engineers, Inc.
1250 Route 23 North
Butler, NJ 07405
Re:

East Oak Street Arsenic Treatment System Facility
Block(s) - 3204, Lot(s) - 28
Ramsey Borough, Bergen County

Dear Ms. Skaradowski:
Thank you for your data request regarding rare species information for the above referenced project site.
Searches of the Natural Heritage Database and the Landscape Project (Version 3.3) are based on a representation of the
boundaries of your project site in our Geographic Information System (GIS). We make every effort to accurately transfer
your project bounds from the topographic map(s) submitted with the Natural Heritage Data Request Form into our
Geographic Information System. We do not typically verify that your project bounds are accurate, or check them against
other sources.
We have checked the Landscape Project habitat mapping and the Biotics Database for occurrences of any rare wildlife
species or wildlife habitat on the referenced site. The Natural Heritage Database was searched for occurrences of rare plant
species or ecological communities that may be on the project site. Please refer to Table 1 (attached) to determine if any rare
plant species, ecological communities, or rare wildlife species or wildlife habitat are documented on site. A detailed report
is provided for each category coded as ‘Yes’ in Table 1.
We have also checked the Landscape Project habitat mapping and Biotics Database for occurrences of rare wildlife species
or wildlife habitat in the immediate vicinity (within ¼ mile) of the referenced site. Additionally, the Natural Heritage
Database was checked for occurrences of rare plant species or ecological communities within ¼ mile of the site. Please
refer to Table 2 (attached) to determine if any rare plant species, ecological communities, or rare wildlife species or wildlife
habitat are documented within the immediate vicinity of the site. Detailed reports are provided for all categories coded as
‘Yes’ in Table 2. These reports may include species that have also been documented on the project site.
The Natural Heritage Program reviews its data periodically to identify priority sites for natural diversity in the State.
Included as priority sites are some of the State’s best habitats for rare and endangered species and ecological communities.
Please refer to Tables 1 and 2 (attached) to determine if any priority sites are located on or in the immediate vicinity of the
site.
A list of rare plant species and ecological communities that have been documented from the county (or counties),
referenced above, can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/countylist.html. If
suitable habitat is present at the project site, the species in that list have potential to be present.
Status and rank codes used in the tables and lists are defined in EXPLANATION OF CODES USED IN NATURAL HERITAGE
REPORTS, which can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/nhpcodes_2010.pdf.
Beginning May 9, 2017, the Natural Heritage Program reports for wildlife species will utilize data from Landscape Project
Version 3.3. If you have questions concerning the wildlife records or wildlife species mentioned in this response, we
NHP File No. 19-4107412-17972

recommend that you visit the interactive web application at the following URL,
https://njdep.maps.arcgis.com/apps/webappviewer/index.html?id=0e6a44098c524ed99bf739953cb4d4c7, or contact the
Division of Fish and Wildlife, Endangered and Nongame Species Program at (609) 292-9400.

For additional information regarding any Federally listed plant or animal species, please contact the U.S. Fish &
Wildlife Service, New Jersey Field Office at http://www.fws.gov/northeast/njfieldoffice/endangered/consultation.html.
PLEASE SEE ‘CAUTIONS AND RESTRICTIONS ON NHP DATA’, which can be downloaded from
http://www.state.nj.us/dep/parksandforests/natural/heritage/newcaution2008.pdf.
Thank you for consulting the Natural Heritage Program. The attached invoice details the payment due for processing this
data request. Feel free to contact us again regarding any future data requests.
Sincerely,

Robert J. Cartica
Administrator
c:

NHP File No. 19-4107412-17972
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Table 1: On Site Data Request Search Results (6 Possible Reports)
Report Name

Included

Number of Pages

1. Possibly on Project Site Based on Search of Natural Heritage Database:
Rare Plant Species and Ecological Communities Currently Recorded in the
New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites On Site

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Species Based Patches

No

0 pages included

4. Vernal Pool Habitat on the Project Site Based on Search of Landscape
Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Stream Habitat File

No

0 pages included

6. Other Animal Species On the Project Site Based on Additional Species
Tracked by Endangered and Nongame Species Program

Yes

1 page(s) included

Page 1 of 1
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Other Animal Species
On the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1

Page 1 of 1
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Table 2: Vicinity Data Request Search Results (6 possible reports)

Report Name

Included

Number of Pages

1. Immediate Vicinity of the Project Site Based on Search of Natural
Heritage Database: Rare Plant Species and Ecological Communities
Currently Recorded in the New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites within the Immediate Vicinity

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat Within the Immediate
Vicinity of the Project Site Based on Search of Landscape Project 3.3
Species Based Patches

Yes

1 page(s) included

4. Vernal Pool Habitat In the Immediate Vicinity of Project Site Based
on Search of Landscape Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat In the Immediate Vicinity
of the Project Site Based on Search of Landscape Project 3.3 Stream
Habitat File

No

0 pages included

6. Other Animal Species In the Immediate Vicinity of the Project Site
Based on Additional Species Tracked by Endangered and Nongame
Species Program

Yes

1 page(s) included

Page 1 of 1
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Rare Wildlife Species or Wildlife Habitat Within the
Immediate Vicinity of the Project Site Based on Search of
Landscape Project 3.3 Species Based Patches
Class

Common Name

Scientific Name

Feature Type

Rank

Federal
Protection Status

State
Protection Status

Grank

Srank

Aves
Black-crowned Night- Nycticorax
heron
nycticorax

Foraging

3

NA

State Threatened

G5

S2B,S3N

Great Blue Heron

Foraging

2

NA

Special Concern

G5

S3B,S4N

Red-shouldered Hawk Buteo lineatus

Nest

4

NA

State
Endangered

G5

S1B,S3N

Yellow-crowned
Night-heron

Foraging

3

NA

State Threatened

G5

S2B,S2N

Ardea herodias

Nyctanassa violacea
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Other Animal Species
In the Immediate Vicinity of the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1
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ORCHARD WELL
NATURAL HERITAGE SEARCH RESULTS

MAIL CODE 501-04
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF PARKS & FORESTRY

NEW JERSEY FOREST SERVICE

PHILIP D. MURPHY
Governor

OFFICE OF NATURAL LANDS MANAGEMENT
P.O. BOX 420

CATHERINE R. MCCABE
Commissioner

TRENTON, NJ 08625-0420

SHEILA Y. OLIVER
Lt. Governor

Tel. (609) 984-1339 Fax (609) 984-0427

May 31, 2019
Sandra Skaradowski
Crew Engineers, Inc.
1250 Route 23 North
Butler, NJ 07405
Re:

Orchard Well Arsenic Treatment System Replacement Facility
Block(s) - 2802, Lot(s) - 74
Ramsey Borough, Bergen County

Dear Ms. Skaradowski:
Thank you for your data request regarding rare species information for the above referenced project site.
Searches of the Natural Heritage Database and the Landscape Project (Version 3.3) are based on a representation of the
boundaries of your project site in our Geographic Information System (GIS). We make every effort to accurately transfer
your project bounds from the topographic map(s) submitted with the Natural Heritage Data Request Form into our
Geographic Information System. We do not typically verify that your project bounds are accurate, or check them against
other sources.
We have checked the Landscape Project habitat mapping and the Biotics Database for occurrences of any rare wildlife
species or wildlife habitat on the referenced site. The Natural Heritage Database was searched for occurrences of rare plant
species or ecological communities that may be on the project site. Please refer to Table 1 (attached) to determine if any rare
plant species, ecological communities, or rare wildlife species or wildlife habitat are documented on site. A detailed report
is provided for each category coded as ‘Yes’ in Table 1.
We have also checked the Landscape Project habitat mapping and Biotics Database for occurrences of rare wildlife species
or wildlife habitat in the immediate vicinity (within ¼ mile) of the referenced site. Additionally, the Natural Heritage
Database was checked for occurrences of rare plant species or ecological communities within ¼ mile of the site. Please
refer to Table 2 (attached) to determine if any rare plant species, ecological communities, or rare wildlife species or wildlife
habitat are documented within the immediate vicinity of the site. Detailed reports are provided for all categories coded as
‘Yes’ in Table 2. These reports may include species that have also been documented on the project site.
The Natural Heritage Program reviews its data periodically to identify priority sites for natural diversity in the State.
Included as priority sites are some of the State’s best habitats for rare and endangered species and ecological communities.
Please refer to Tables 1 and 2 (attached) to determine if any priority sites are located on or in the immediate vicinity of the
site.
A list of rare plant species and ecological communities that have been documented from the county (or counties),
referenced above, can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/countylist.html. If
suitable habitat is present at the project site, the species in that list have potential to be present.
Status and rank codes used in the tables and lists are defined in EXPLANATION OF CODES USED IN NATURAL HERITAGE
REPORTS, which can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/nhpcodes_2010.pdf.
Beginning May 9, 2017, the Natural Heritage Program reports for wildlife species will utilize data from Landscape Project
Version 3.3. If you have questions concerning the wildlife records or wildlife species mentioned in this response, we
NHP File No. 19-4107412-16794

recommend that you visit the interactive web application at the following URL,
https://njdep.maps.arcgis.com/apps/webappviewer/index.html?id=0e6a44098c524ed99bf739953cb4d4c7, or contact the
Division of Fish and Wildlife, Endangered and Nongame Species Program at (609) 292-9400.

For additional information regarding any Federally listed plant or animal species, please contact the U.S. Fish &
Wildlife Service, New Jersey Field Office at http://www.fws.gov/northeast/njfieldoffice/endangered/consultation.html.
PLEASE SEE ‘CAUTIONS AND RESTRICTIONS ON NHP DATA’, which can be downloaded from
http://www.state.nj.us/dep/parksandforests/natural/heritage/newcaution2008.pdf.
Thank you for consulting the Natural Heritage Program. The attached invoice details the payment due for processing this
data request. Feel free to contact us again regarding any future data requests.
Sincerely,

Robert J. Cartica
Administrator
c:

NHP File No. 19-4107412-16794
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Table 1: On Site Data Request Search Results (6 Possible Reports)
Report Name

Included

Number of Pages

1. Possibly on Project Site Based on Search of Natural Heritage Database:
Rare Plant Species and Ecological Communities Currently Recorded in the
New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites On Site

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Species Based Patches

Yes

1 page(s) included

4. Vernal Pool Habitat on the Project Site Based on Search of Landscape
Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Stream Habitat File

No

0 pages included

6. Other Animal Species On the Project Site Based on Additional Species
Tracked by Endangered and Nongame Species Program

Yes

1 page(s) included

Page 1 of 1
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Rare Wildlife Species or Wildlife Habitat on the
Project Site Based on Search of
Landscape Project 3.3 Species Based Patches
Class

Common Name

Scientific Name

Feature Type

Rank

Federal Protection
Status

State Protection
Status

Grank

Srank

Black-crowned Nightheron

Nycticorax nycticorax

Foraging

3

NA

State Threatened

G5

S2B,S3N

Great Blue Heron

Ardea herodias

Foraging

2

NA

Special Concern

G5

S3B,S4N

Aves

Page 1 of 1
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Other Animal Species
On the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1

Page 1 of 1
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Table 2: Vicinity Data Request Search Results (6 possible reports)

Report Name

Included

Number of Pages

1. Immediate Vicinity of the Project Site Based on Search of Natural
Heritage Database: Rare Plant Species and Ecological Communities
Currently Recorded in the New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites within the Immediate Vicinity

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat Within the Immediate
Vicinity of the Project Site Based on Search of Landscape Project 3.3
Species Based Patches

Yes

1 page(s) included

4. Vernal Pool Habitat In the Immediate Vicinity of Project Site Based
on Search of Landscape Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat In the Immediate Vicinity
of the Project Site Based on Search of Landscape Project 3.3 Stream
Habitat File

No

0 pages included

6. Other Animal Species In the Immediate Vicinity of the Project Site
Based on Additional Species Tracked by Endangered and Nongame
Species Program

Yes

1 page(s) included

Page 1 of 1
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Rare Wildlife Species or Wildlife Habitat Within the
Immediate Vicinity of the Project Site Based on Search of
Landscape Project 3.3 Species Based Patches
Class

Common Name

Scientific Name

Feature Type

Rank

Federal
Protection Status

State
Protection Status

Grank

Srank

Aves
Black-crowned Night- Nycticorax
heron
nycticorax

Foraging

3

NA

State Threatened

G5

S2B,S3N

Great Blue Heron

Foraging

2

NA

Special Concern

G5

S3B,S4N

Red-shouldered Hawk Buteo lineatus

Nest

4

NA

State
Endangered

G5

S1B,S3N

Yellow-crowned
Night-heron

Foraging

3

NA

State Threatened

G5

S2B,S2N

Ardea herodias

Nyctanassa violacea
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Other Animal Species
In the Immediate Vicinity of the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1

Page 1 of 1
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REPLACEMENT PARCEL
NATURAL HERITAGE SEARCH RESULTS

MAIL CODE 501-04
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF PARKS & FORESTRY

NEW JERSEY FOREST SERVICE

PHILIP D. MURPHY
Governor

OFFICE OF NATURAL LANDS MANAGEMENT
P.O. BOX 420

CATHERINE R. MCCABE
Commissioner

TRENTON, NJ 08625-0420

SHEILA Y. OLIVER
Lt. Governor

Tel. (609) 984-1339 Fax (609) 984-0427

November 7, 2019
Sandra Skaradowski
Crew Engineers, Inc.
1250 Route 23 North
Butler, NJ 07405
Re:

Replacement Site 1 Arsenic Treatment System Project
Block(s) - 1201, Lot(s) - 8
Ramsey Borough, Bergen County

Dear Ms. Skaradowski:
Thank you for your data request regarding rare species information for the above referenced project site.
Searches of the Natural Heritage Database and the Landscape Project (Version 3.3) are based on a representation of the
boundaries of your project site in our Geographic Information System (GIS). We make every effort to accurately transfer
your project bounds from the topographic map(s) submitted with the Natural Heritage Data Request Form into our
Geographic Information System. We do not typically verify that your project bounds are accurate, or check them against
other sources.
We have checked the Landscape Project habitat mapping and the Biotics Database for occurrences of any rare wildlife
species or wildlife habitat on the referenced site. The Natural Heritage Database was searched for occurrences of rare plant
species or ecological communities that may be on the project site. Please refer to Table 1 (attached) to determine if any rare
plant species, ecological communities, or rare wildlife species or wildlife habitat are documented on site. A detailed report
is provided for each category coded as ‘Yes’ in Table 1.
We have also checked the Landscape Project habitat mapping and Biotics Database for occurrences of rare wildlife species
or wildlife habitat in the immediate vicinity (within ¼ mile) of the referenced site. Additionally, the Natural Heritage
Database was checked for occurrences of rare plant species or ecological communities within ¼ mile of the site. Please
refer to Table 2 (attached) to determine if any rare plant species, ecological communities, or rare wildlife species or wildlife
habitat are documented within the immediate vicinity of the site. Detailed reports are provided for all categories coded as
‘Yes’ in Table 2. These reports may include species that have also been documented on the project site.
The Natural Heritage Program reviews its data periodically to identify priority sites for natural diversity in the State.
Included as priority sites are some of the State’s best habitats for rare and endangered species and ecological communities.
Please refer to Tables 1 and 2 (attached) to determine if any priority sites are located on or in the immediate vicinity of the
site.
A list of rare plant species and ecological communities that have been documented from the county (or counties),
referenced above, can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/countylist.html. If
suitable habitat is present at the project site, the species in that list have potential to be present.
Status and rank codes used in the tables and lists are defined in EXPLANATION OF CODES USED IN NATURAL HERITAGE
REPORTS, which can be downloaded from http://www.state.nj.us/dep/parksandforests/natural/heritage/nhpcodes_2010.pdf.
Beginning May 9, 2017, the Natural Heritage Program reports for wildlife species will utilize data from Landscape Project
Version 3.3. If you have questions concerning the wildlife records or wildlife species mentioned in this response, we
NHP File No. 19-4107412-17976

recommend that you visit the interactive web application at the following URL,
https://njdep.maps.arcgis.com/apps/webappviewer/index.html?id=0e6a44098c524ed99bf739953cb4d4c7, or contact the
Division of Fish and Wildlife, Endangered and Nongame Species Program at (609) 292-9400.

For additional information regarding any Federally listed plant or animal species, please contact the U.S. Fish &
Wildlife Service, New Jersey Field Office at http://www.fws.gov/northeast/njfieldoffice/endangered/consultation.html.
PLEASE SEE ‘CAUTIONS AND RESTRICTIONS ON NHP DATA’, which can be downloaded from
http://www.state.nj.us/dep/parksandforests/natural/heritage/newcaution2008.pdf.
Thank you for consulting the Natural Heritage Program. The attached invoice details the payment due for processing this
data request. Feel free to contact us again regarding any future data requests.
Sincerely,

Robert J. Cartica
Administrator
c:

NHP File No. 19-4107412-17976
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Table 1: On Site Data Request Search Results (6 Possible Reports)
Report Name

Included

Number of Pages

1. Possibly on Project Site Based on Search of Natural Heritage Database:
Rare Plant Species and Ecological Communities Currently Recorded in the
New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites On Site

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Species Based Patches

Yes

1 page(s) included

4. Vernal Pool Habitat on the Project Site Based on Search of Landscape
Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat on the Project Site Based on
Search of Landscape Project 3.3 Stream Habitat File

No

0 pages included

6. Other Animal Species On the Project Site Based on Additional Species
Tracked by Endangered and Nongame Species Program

Yes

1 page(s) included
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Rare Wildlife Species or Wildlife Habitat on the
Project Site Based on Search of
Landscape Project 3.3 Species Based Patches
Class

Common Name

Scientific Name

Feature Type

Rank

Federal Protection
Status

State Protection
Status

Grank

Srank

Cooper's Hawk

Accipiter cooperii

Breeding Sighting

2

NA

Special Concern

G5

S3B,S4N

Red-shouldered Hawk

Buteo lineatus

Non-breeding Sighting

2

NA

Special Concern

G5

S1B,S3N

Wood Thrush

Hylocichla mustelina

Breeding Sighting

2

NA

Special Concern

G4

S3B,S4N

Timber Rattlesnake

Crotalus horridus
horridus

Occupied Habitat

4

NA

State Endangered

G4T4

S1

Aves

Reptilia

Page 1 of 1
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Other Animal Species
On the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1
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Table 2: Vicinity Data Request Search Results (6 possible reports)

Report Name

Included

Number of Pages

1. Immediate Vicinity of the Project Site Based on Search of Natural
Heritage Database: Rare Plant Species and Ecological Communities
Currently Recorded in the New Jersey Natural Heritage Database

No

0 pages included

2. Natural Heritage Priority Sites within the Immediate Vicinity

No

0 pages included

3. Rare Wildlife Species or Wildlife Habitat Within the Immediate
Vicinity of the Project Site Based on Search of Landscape Project 3.3
Species Based Patches

Yes

1 page(s) included

4. Vernal Pool Habitat In the Immediate Vicinity of Project Site Based
on Search of Landscape Project 3.3

No

0 pages included

5. Rare Wildlife Species or Wildlife Habitat In the Immediate Vicinity
of the Project Site Based on Search of Landscape Project 3.3 Stream
Habitat File

No

0 pages included

6. Other Animal Species In the Immediate Vicinity of the Project Site
Based on Additional Species Tracked by Endangered and Nongame
Species Program

Yes

1 page(s) included
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Rare Wildlife Species or Wildlife Habitat Within the
Immediate Vicinity of the Project Site Based on Search of
Landscape Project 3.3 Species Based Patches
Class

Common Name

Scientific Name

Feature Type

Rank

Federal
Protection Status

State
Protection Status

Grank

Srank

Aves
Cooper's Hawk

Accipiter cooperii

Breeding Sighting

2

NA

Special Concern

G5

S3B,S4N

Great Blue Heron

Ardea herodias

Foraging

2

NA

Special Concern

G5

S3B,S4N

Non-breeding
Sighting

2

NA

Special Concern

G5

S1B,S3N

Red-shouldered Hawk Buteo lineatus
Wood Thrush

Hylocichla mustelina Breeding Sighting

2

NA

Special Concern

G4

S3B,S4N

Timber Rattlesnake

Crotalus horridus
horridus

4

NA

State
Endangered

G4T4

S1

Reptilia
Occupied Habitat
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Other Animal Species
In the Immediate Vicinity of the Project Site Based on
Additional Species Tracked by
Endangered and Nongame Species Program
Scientific Name

Common Name

Federal Protection Status

State Protection Status Grank

Srank

Invertebrate Animals
Polites mystic

Total number of records:

Long Dash

G5

S3?

1
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SECTION 4
LAND VALUATION FORMS

Not Applicable
Not Applicable

Not Applicable
Not Applicable

Not Applicable
Not Applicable

0
0

0
0
0

0
Not Applicable
Not Applicable

SECTION 5
COMPENSATION PROPOSAL

Section 5- Compensation Proposal for Minor Diversion of Parkland
Replacement Parcel- 329 Grove Street, Ramsey
•
•

Block 1201 Lot 8
Acreage 0.449 acres or 22,720 square feet

The replacement parcel deed, included in Section 7, documents a restriction that the
woman living on the property at the time could remain rent free for remainder of her
life. The residence located on the property has currently been demolished. A part of the
property is a passive park with memorial for one of the Pan Am 103 Lockerbie victims
who lived in Ramsey. The reminder of the property is wooded. The Borough attorney
will provide a letter to Green Acres at a later time documenting that the property could
be used for other public purposes besides parkland. The replacement parcel is eligible
as replacement in accordance with NJAC 7:36-26.10(d)2:
•
•
•
•

•

The replacement parcel is land help by the Borough and is used for general
municipal purposes.
The Borough did not acquire the property with funding methods for the intent of
recreation and conservation purposes.
The Borough did not acquire the property with Green Acres funding or County
funding.
There is no evidence that the use of the replacement parcel is for recreation or
conservation purposes by the public at or prior to the time of receipt of Green
Acres funding by the Borough.
There is no evidence of exemptions of the replacement property from Green
Acres restrictions.

Replacement Parcel-Tree Compensation
The proposed project includes the removal of one 8 inch diameter tree at the Martis
Ave well and 3 large diameter trees (over 18”) at the East Oak well sites. The removal
of the trees can not be avoided during the construction of the project. There is one 8
inch American Elm located behind the existing well station proposed to be removed at
the Martis Ave well site. There are three Pin Oaks proposed to be removed at the East
Oak well site. The tree to be removed for Martis Ave is located in the location of the
proposed fence. The 21 and 31 inch trees at the East Oak well site are situated in the
location of the proposed water treatment facility between the existing well building and
the tennis courts. The other 29 inch tree at the East Oak well site is located to the
northwest of the existing building. This tree is required to be removed in order for the
prefabricated building to be lifted into place by a crane.
Ramsey intends to provide compensation for the removal of the four trees with a
replacement parcel, 329 Grove Street (Block 1201 Lot 8) which is partially wooded.

The replacement parcel has large diameter hardwood and evergreen trees located on
the property. The attached Aerial image of the lot during the summer documents the
boundary lines of the parcel and the tree coverage. In order for Ramsey to document
that the replacement parcel contains enough trees to compensate for the removal of
the four trees for the project, Crew estimated the Total Basal Area of the trees to be
removed. Crew identified only a portion of the total trees on the subject replacement
parcel and itemized the sizes of these trees. A key map showing the approximate
location of the trees is attached. Crew estimated the Total Basal Area of these trees.
Using the NJ Forest Service Basal Area Calculation sheet, Crew has estimated the
basal area calculation for the proposed trees to be removed on the East Oak and
Martis well site. The attached sheets documents that the estimate Total Basal Area for
the trees to be removed is 1811 square inches. The attached sheet shows the Basal
Area Calculation for 9 trees identified at the replacement land site is 2562 square
inches.
The Total Basal Area of the trees located on the subject replacement parcel would by
inspection be enough to cover the Total Basal Area of the proposed trees to be
removed for the arsenic treatment project.

Aerial image of
replacement land
during the summer

Grove Street

Manor Drive

Key Map for Replacement Land
Tree Basal Area Calculations

Tree 2
Tree 4

Tree 3
Replacement Land
Parcel

Tree 9

Grove Street
Twin Tree 1

Manor Drive
Tree 5
Tree 6
Tree 8

Tree 7

NJDEP Green Acres
Basal Area Calculation for Trees at the
East Oak Well and Martis Well
Ramsey, NJ
8-inches
dbh =
(dbh/2)^2=
BA= 3.14(dbh/2)^2

8
16
50.24

21-inches
21
110.25
346.19

29-inches
29
210.25
660.19

31-inches
31
240.25
754.39

Total BA
8", 21", 29" & 31"

1811.00

NJDEP Green Acres
Basal Area Calculation for Trees at the
Replacement Land Site
Ramsey, NJ
Tree Number

dbh (in.) =

1
1
2
3
4
5
6
7
8
9

15.0
16.0
33.0
14.0
13.0
23.0
14.0
11.0
20.0
9.0

(dbh/2)^2 =
56.25
64.00
272.25
49.00
42.25
132.25
49.00
30.25
100.00
20.25
Total (in2) =

BA (in2)= 3.14(dbh/2)^2

Comments

176.71
201.06
855.30
153.94
132.73
415.48
153.94
95.03
314.16
63.62

Twin 15" & 16"
Twin 15" & 16"

2561.97

SECTION 6
PERMIT/APPROVAL CHECKLIST

SECTION 7
COPIES OF DEEDS

MARTIS WELL DEED
BLOCK 3403 LOT 1

EAST OAK WELL DEED
BLOCK 3204 LOT 28

ORCHARD WELL DEED
BLOCK 2802 LOT 74

REPLACEMENT PARCEL DEED
BLOCK 1201 LOT 8

OLD TAX MAP SHEET 33
BLOCK 32 LOT 43A

SECTION 8
MAP REQUIREMENTS

Martis Well Station
Site

East Oak Well
Station Site

Orchard Well
Station Site

Replacement Land
Site

SECTION 9
BOROUGH OF RAMSEY RESOLUTION

SECTION 10
COMPLETED PRE-APPLICATION FORM

PRE-APPLICATION
N.J.A.C. 7:36-26.4(b)
(Minor disposals or diversions of parkland)
PRIOR TO SUBMITTING THE PRE-APPLICATION: Contact the
appropriate County contact at the Green Acres Program, Bureau of Legal
Services and Stewardship to arrange a pre-application conference to
discuss the proposal and application requirements N.J.A.C. 7:36-26.4(a).
Once the pre-application is complete it will be reviewed by the Green Acres
Program N.J.A.C. 7:36-26.4(f)1.
THE COMPLETE PRE-APPLICATION MUST BE SUBMITTED AT LEAST
10 BUSINESS DAYS PRIOR TO THE SECOND THURSDAY OF THE
MONTH: Completed pre-applications are reviewed by an internal Green
Acres review committee on the second Thursday of each month. The preapplication must be complete 10 business days before the review
committee meets to be considered for review. Once the review committee
meets, the applicant will be notified of the application status under N.J.A.C.
7:36-26.4(f).
COMPLETION OF THE PREAPPLICATION IN NO WAY GRANTS ANY
APPROVAL FOR THE PROPOSED DISPOSAL OR DIVERSION OF
PARKLAND (N.J.A.C. 7:36-26.4(j)).
THE CLASSIFICATION OF A PROPOSED DISPOSAL OR DIVERSION
OF PARKLAND AS “MINOR” will be determined by the Department based
on the information provided in the pre-application and the criteria
established at N.J.A.C. 7:36-26.2(b). If the Department determines, in its
discretion, to classify as “major” a disposal or diversion of parkland
proposed by the applicant as “minor,” the applicant will be directed under
N.J.A.C. 7:36-26.4(h) to complete the pre-application requirements for a
“major” disposal or diversion of parkland under N.J.A.C. 7:36-26.9(b).

Note: Please check our web site at
www.nj.gov/dep/greenacres/pdflaunch.html#legal_stewardship for updated versions of
this application form prior to filing the pre-application.

Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion

Minor Disposal/Diversion Pre-Application Requirements
X 1.

Description of the proposed disposal/diversion, including:
X


Block(s) and lot(s) information for the parkland proposed for disposal or
diversion (N.J.A.C. 7:36-26.4(d)1i);

X


Acreage of the parkland proposed for disposal or diversion (N.J.A.C. 7:3626.4(d)1ii);

X


Purpose of proposed disposal/diversion, including the intended future use
and owner of the parkland proposed for disposal/diversion (N.J.A.C. 7:3626.4(d)1iii);

X


A description of how the proposed disposal/diversion will fulfill a compelling
public need or yield a significant public benefit as defined at N.J.A.C. 7:3626.1(d)1 (N.J.A.C. 7:36-26.4(d)1iv);

X


A description of how the parkland is proposed to be disposed or diverted
including (N.J.A.C. 7:36-26.4(d)1v);



The name of the prospective buyer, lessee or easement grantee;



A description of the type of legal interest to be conveyed, if any;

N/A

N/A



N/A

A description of any conditions or restriction on the intended use of the
parkland;



If applicable, a copy of the draft lease or use agreement and statement of
N/A total compensation proposed to be received by the applicant for the lease or
use agreement (N.J.A.C. 7:36-26.4(d)1vi);


X

If the proposed disposal/diversion involves the construction of a building or
infrastructure on parkland, a set of plans and specifications for the
construction (N.J.A.C. 7:36-26.4(d)1vii);

X


A general description of the natural features, history and current use of the
parkland proposed to be disposed/diverted and of any parkland contiguous
to or functionally related to the parkland proposed for disposal/diversion
(N.J.A.C. 7:36-26.4(d)1viii);

X


A detailed description of any recreational facilities and/or activities to be
affected by the proposed disposal/diversion of parkland and an explanation
of how they will be affected (N.J.A.C. 7:36-26.4(d)1ix);

X


A statement justifying why the proposed disposal or diversion should be
classified as a minor disposal or diversion pursuant to N.J.A.C. 7:36-26.2(b)1
– 5, as applicable.

Version 2014-2

2 of 20

Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
X

2. Alternatives analysis:
A. Identify each alternative course of action that could be taken to fulfill the
compelling public need or yield the significant public benefit to be derived from
the project for which the disposal/diversion of parkland is proposed. (N.J.A.C.
7:36-26.4(d)2i) This identification must include all feasible, reasonable and
available alternatives, including:
x


The alternative of constructing the proposed project on the proposed
replacement land (if applicable)
x


A “no build” or “no action” alternative

x


Any alternative involving private lands or other public lands

x


Please also include a description of methods used to identify alternatives

B. For each alternative identified under A above, provide:
x


A detailed description of the environmental impact of the alternative
(N.J.A.C. 7:36-26.4(d)2ii(1);

x


A listing of all Department permits to construct or utilize the alternative
(N.J.A.C. 7:36-26.4(d)2ii(2));



Information on whether the alternative involves any areas mapped as
endangered or threatened species habitat, including a review of the
Department’s
Landscape
Project
Mapping
(www.nj.gov/dep/fgw/ensp/landscape/index.htm) and a response from or
evidence that a request for information has been filed with the
Department’s Natural Heritage Database (c/o Office of Natural Lands
Management, Mail Code 501-04, P.O. Box 420, Trenton, New Jersey
08625-0420) ((N.J.A.C. 7:36-26.4(d)2ii(3));

x


An analysis of the overall cost of the alternative (N.J.A.C. 7:3626.4(d)2ii(4));



A description of the timetable or schedule necessary to implement the
alternative to the proposed disposal or diversion (N.J.A.C. 7:3626.4(d)2ii(5));

N/A

N/A


N/A

Version 2014-2

If applicable, the estimated land acquisition or lease cost of the alternative
(N.J.A.C. 7:36-26.4(d)2ii(6));

x


Identification of any other zoning, land use, environmental or other
constraints associated with the alternative and a description of all attempts
undertaken to remove or adapt to such constraints (N.J.A.C. 7:3626.4(d)2ii(7));

x


An explanation of the reasons for rejecting each alternative pursuant to
N.J.A.C. 7:36-26.4(e).
3 of 20

Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
X

3.

Environmental assessment report prepared in accordance with Attachment I:
Environmental Assessment Report Outline (N.J.A.C. 7:36-26.4(d)3)

X

4.

Value Statement using the form found at Attachment II: Land Valuation Form
(N.J.A.C. 7:36-26.4(d)4 and N.J.A.C. 7:36-26.4(d)9ii)

X

5.

Compensation proposal based on the requirements of N.J.A.C. 7:36-26.5 and
prepared in accordance with Attachment III: Compensation Proposals for Minor
Disposals or Diversions of Parkland (N.J.A.C. 7:36-26.4(d)5)

X

6.

A listing of all permits and approvals required for the project (Attachment IV:
Permit/Approval Checklist). (N.J.A.C. 7:36 26.4(d)6)

X

7.

Copy of the deed for the proposed disposal or diversion area and replacement
parcel(s). If the replacement parcel is not already owned by the applicant, please
include a brief description of how the applicant intends to acquire the replacement
parcel. (N.J.A.C. 7:36 26.4(d)7)

X

8.

Maps. (Attachment V: Map requirements; and VI: Sample Reference Map)
(N.J.A.C. 7:36-26.4(d)8)

X

9.

Governing body resolution.
26.4(d)10)

X

10. Please attach this cover sheet and the following attachments:
 Attachment II: Land Valuation Forms
 Attachment III: Compensation Proposals for Minor Disposals or Diversions
of Parkland
 Attachment IV: Permit/Approval Checklist
 Attachment V: Map Requirements

X

11. Please provide the following copies:
 Two printed copies of the entire application including maps
 Items 1 - 3, and 5 in Microsoft Word Format
 Maps submitted under Item 8 in .pdf format
 All other application material in .pdf format
Digital copies may be submitted on a Standard or Mini CD-R produced to be
read by any CD-ROM drive or on a USB Flash Drive.

(Attachment VII: Resolution)

(N.J.A.C. 7:36-

NOTES:
 The approval of the Green Acres Program is needed to proceed with the final
application. (N.J.A.C. 7:36-26.4(h))
 If authorized to proceed, the final application must be submitted to Green Acres 75 days
prior to the meeting of the State House Commission. (N.J.A.C. 7:36-26.6(f).)
 The final application must be deemed complete for public hearing purposes by Green
Acres before a public hearing on the application is scheduled. (N.J.A.C. 7:36-26.6(b))
 This package is also available at:
www.nj.gov/dep/greenacres/pdflaunch.html#legal_stewardship.
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SEE SECTION 1
Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
ATTACHMENT I:
ENVIRONMENTAL ASSESSMENT REPORT OUTLINE
I. A DESCRIPTION OF THE PROPOSED DISPOSAL OR DIVERSION
Include in this section a brief description of the project including the following:
A. Title/name of proposed activity
B. Preparer of Document
C. Location maps with the site outlined on the following; USGS 7.5 Minute Quad, USDA
Soils, County Road and Tax Map

II. A DESCRIPTION OF THE ENVIRONMENTAL CONDITIONS ON THE PARKLAND
PROPOSED FOR DISPOSAL OR DIVERSION AND REPLACEMENT PARCELS (IF ANY)
PRIOR TO THE IMPLEMENTATION OF THE PROJECT
Include a description of the existing environmental conditions on the parkland proposed for
disposal or diversion and replacement parcels (if any) in each of the following areas:
A. Natural resources of the site and surrounding area – Describe geological
character, soil characteristics, topography, land form (i.e. wetlands, steep slopes,
etc.), hydrological features, surface water classification and biological resources of
the area including State and federal threatened and endangered species and critical
habitats. (Please contact the NJ Natural Heritage Program and review the NJ DFW
Landscape Project Mapping for the most recent information regarding threatened or
endangered species)
B. Man-made resources – Describe present site land use, adjacent land uses, access,
the presence of any hazardous substances or waste, the presence of any
underground storage tanks or structures, the presence of abandoned wells not
properly sealed, transportation patterns, and zoning.
C. Human resources – Describe cultural and social factors; park and recreational
facilities; aesthetic features; historical, archeological, and architectural resources.
III. PROBABLE ENVIRONMENTAL IMPACTS TO THE PARKLAND AND REPLACEMENT
PARCELS (IF ANY) IF THE PROPOSED DISPOSAL OR DIVERSION IS APPROVED
Identify and describe direct, indirect and cumulative impacts, beneficial and adverse, anticipated
from the proposed disposal or diversion on all natural, man-made, human and economic
resources during all aspects of site preparation, construction, and project operation. Using the
existing parkland without the project as a basis for analyzing anticipated impacts, provide the
following information:
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Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
A. Land:
1. Discuss the consistency of the proposed disposal or diversion with the following;
the State Development and Redevelopment Plan, Regional and local land use
plans and current zoning
2. Discuss how the proposal will change the general character of the area; and
3. Discuss whether the proposed action will result in the loss or alteration of any
ecologically sensitive lands such as flood plains, steep slopes, wetlands,
preserved farmland and dedicated open space or disturb any areas of
contaminated soils.
B. Water:
1. Identify and discuss methods to be used to meet State water quality standards;
2. Discuss whether or not the proposed project will result in increased pollution or
turbidity levels within a surface waterbody and, if so, what the effects will be
downstream and upstream;
3. Discuss the beneficial and adverse effects of the proposed action on aquatic
biota and habitats; and
4. Discuss the effects that the proposed action will have on surface and ground
water quality and quantity and the basis of the determination.
C. Air:
1. For buildings and stationary sources of air pollutants, discuss whether the project
will meet applicable emission standards and regulations contained in the State
Air Pollution Control Code;
2. As applicable, discuss precautions taken to prevent noise problems; and
3. As applicable, discuss precautions taken to prevent odor problems.
D. Aquatic and Terrestrial Wildlife:
1. Discuss any loss (or gain) of wildlife habitat and its anticipated effect;
2. Discuss any impacts on State and federal threatened and endangered plants or
animal species and critical habitat; and
3. Discuss any impacts to trees greater than 6” diameter at breast height (dbh).

Version 2014-2

6 of 20

Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
E. Social and Economic:
1. Discuss how the project could affect historic, archaeological, or cultural
resources on or eligible for the National or State Register of Historic Places;
2. Discuss how the proposed disposal or diversion would affect public access and
public recreational facilities; and
3. Discuss how environmental justice was considered during the environmental
decision making process. If an environmental justice analysis was done, provide
information regarding status and/or findings of the analysis.
F. Solid Waste - Discuss methods for solid waste handling both during construction
and subsequent operation.
G. Aesthetics - Discuss how the natural or present character of the area will be
changed as a result of the proposed action.
H. Sustainability - (protecting the resources and systems that support us today so that
they will be available to future generations) - Discuss actions taken during the
environmental decision making process (siting, water efficiency, energy efficiency,
material/resource use) to insure that the project is a sustainable development that
will avoid or minimize negative impacts, strengthen positive ones, take advantage of
environmental opportunities, and protect resources.
I.

Cumulative Effects - Discuss any cumulative effects of the proposed action.
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SEE COMPLETED FORMS SECTION 4
Green Acres Program
State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
ATTACHMENT II:
LAND VALUATION FORMS (DIVERTED/DISPOSAL PARCEL(S))
Please fill out each section completely. If any section is left blank, the form will not be reviewed. If a
section is not applicable to the application please indicate “Not Applicable” or “N/A”. A minimum of three
comparable sales for the diverted/disposal parcel(s) will need to be provided.
***If additional space is needed to adequately describe the parcel please use a separate page.***

1. Parcel Information
Block(s)
Lot(s)
Acreage (by lot)
Vacant

Improved*

*If improved please describe all improvements on a separate page.
2. Zoning
Primary permitted uses
Minimum lot size
3. Interest
Fee

Easement

Fee and easement

Type of easement
Temporary easement

Permanent easement

4. Environmental Constraints (list individual acreage encumbered by each constraint)
Wetlands

ac.

C1 Streams

ac.

Tidelands

ac.

Steep Slopes

ac.

Other

ac.

Other

ac.

5. Physical Constraints
Legal access

_______________________________________________

Landlocked

_______________________________________________

6. Value Information
Assessed Value

Director’s Ratio

7. Estimated Market Value
Intended Use

_______________________________________________

Highest and best use

_______________________________________________

8. Tax Assessor Certification - I hereby certify that the information provided in this Land
Valuation Form for both the Diverted/Disposal Parcel(s) is true and accurate.
________________________________
Prepared by Tax Assessor (print name)
________________________________
Signature
Version 2014-2

_____________
Date
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Local Parkland—Minor Disposal/diversion
9. Comparable Sales
SALE #1
Date of Sale:

Book:

Page:

Location:
Block:

Lot:

Grantor:
Grantee:
Lot Size:
Sales Price:
Unit Value:
Zoning:
Highest & Best Use:
Verification:
SALE #2
Date of Sale:

Book:

Page:

Location:
Block:

Lot:

Grantor:
Grantee:
Lot Size:
Sales Price:
Unit Value:
Zoning:
Highest & Best Use:
Verification:
SALE #3
Date of Sale:

Book:

Page:

Location:
Block:

Lot:

Grantor:
Grantee:
Lot Size:
Sales Price:
Unit Value:
Zoning:
Highest & Best Use:
Verification:
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Replacement Parcel(s)
Please fill out each section completely. If any section is left blank, the form will not be reviewed. If a
section is not applicable to the application please indicate “Not Applicable” or “N/A”. A minimum of three
comparable sales for the replacement parcel(s) will need to be provided.
***If additional space is needed to adequately describe the parcel please use a separate page.***

1. Parcel Information
Block(s)
Lot(s)
Acreage (by lot)
Vacant

Improved*

*If improved please describe all improvements on a separate page.
2. Zoning
Primary permitted uses
Minimum lot size
3. Interest
Fee

Easement

Fee and easement

Type of easement
Temporary easement

Permanent easement

4. Environmental Constraints (list individual acreage encumbered by each constraint)
Wetlands

ac.

C1 Streams

ac.

Tidelands

ac.

Steep Slopes

ac.

Other

ac.

Other

ac.

5. Physical Constraints
Legal access

_______________________________________________

Landlocked

_______________________________________________

6. Value Information
Assessed Value

Director’s Ratio

7. Estimated Market Value
Intended Use

_______________________________________________

Highest and best use

_______________________________________________

8. Tax Assessor Certification - I hereby certify that the information provided in this Land
Valuation Form for both the Diverted/Disposal Parcel(s) is true and accurate.
________________________________
Prepared by Tax Assessor (print name)
________________________________
Signature
Version 2014-2
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9. Comparable Sales
SALE #1
Date of Sale:

Book:

Page:

Location:
Block:

Lot:

Grantor:
Grantee:
Lot Size:
Sales Price:
Unit Value:
Zoning:
Highest & Best Use:
Verification:
SALE #2
Date of Sale:

Book:

Page:

Location:
Block:

Lot:

Grantor:
Grantee:
Lot Size:
Sales Price:
Unit Value:
Zoning:
Highest & Best Use:
Verification:
SALE #3
Date of Sale:

Book:

Page:

Location:
Block:

Lot:

Grantor:
Grantee:
Lot Size:
Sales Price:
Unit Value:
Zoning:
Highest & Best Use:
Verification:
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State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
ATTACHMENT III:
COMPENSATION PROPOSALS FOR MINOR DISPOSALS OR DIVERSIONS
OF PARKLAND
For all compensation proposals, please submit the following information relative to the method
or methods of compensation chosen, and check the box next to the applicable compensation
category or categories:
Monetary Compensation
N/A



Calculate the minimum compensation total as determined under N.J.A.C. 7:3626.5(a)1i, 2i, 4i or 5, as applicable



Specify whether compensation will be remitted to Green Acres for deposit into the
GSPT Fund or whether the applicant is requesting alternative approval under
N.J.A.C. 7:36-26.5(b) to apply the compensation to a parkland acquisition or
development project to be undertaken by the applicant and completed within six
months of SHC approval of the application for disposal/diversion of parkland. If
alternative approval is sought, please provide information about the parkland
acquisition or development project as specified below.



Include a resolution or other binding statement that meets the requirements of
N.J.A.C. 7:36-26.5(c)1 concerning deposit of the monetary compensation if the
application is approved;



If the application requests approval of a lease or use agreement, include a detailed
description of how the applicant will utilize any payments, rentals or other
consideration received for operating, maintenance or capital expenses related to its
funded parkland or to its recreation program as a whole within a six month period
following approval of the application. (N.J.A.C. 7:36-26.5(c)4)

Parkland Improvements
N/A

X



Provide a detailed description of the type, cost, location and intended use of any
proposed parkland improvements (N.J.A.C. 7:36-26.5(c)2i);



Include drawings or plans of the parkland improvements (N.J.A.C. 7:36-26.5(c)2ii);



Include a timetable or schedule for construction and confirmation that the portion of
the project being funding by the compensation will be completed within six months of
SHC approval of the disposal or diversion (N.J.A.C. 7:36-26.5(b) and 7:3626.5(c)2iii).

Replacement Land


List block(s) and lot(s) of any proposed replacement land(s) (N.J.A.C. 7:3626.5(c)3iv);



Include the street address of the proposed replacement land(s), if available (N.J.A.C.
7:36-26.5(c)3iii);
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X



Specify the size of the proposed replacement land(s) in acres (for replacement
land(s) larger than one acre) or square feet (for replacement land(s) smaller than one
acre) (N.J.A.C. 7:36-26.5(c)3iii and iv);



Describe the proposed replacement land(s) by completing Section II of the
Environmental Assessment, Attachment I, for each parcel (N.J.A.C. 7:36-26.5(c)3i);



Describe the intended recreational and conservation use for the proposed
replacement land(s) (N.J.A.C. 7:36-26.5(c)3ii);



Provide information sufficient for the Department to verify that the proposed
replacement lands are eligible as replacement under N.J.A.C. 7:36-26.10(d)2;



Complete a preliminary assessment report, prepared in accordance with the
Technical Requirements for Site Remediation, N.J.A.C. 7:26E, for each proposed
replacement parcel (N.J.A.C. 7:36-26.5(a)3i, N.J.A.C. 7:36-26.5(b) and N.J.A.C.
7:36-26.5(c)3);



Provide confirmation that the project will be completed within a six month period
following approval of the application for disposal or diversion of parkland (N.J.A.C.
7:36-26.5(b))

Tree Replacement



If the proposed disposal/diversion requires the removal of any tree greater than 6
inch dbh or the clear cutting of greater than 0.50 acre of trees, include a proposal for
compensation through monetary contribution or a tree replacement plan pursuant to
N.J.A.C. 7:36-26.5(c)5; (N.J.A.C. 7:36-26.5(a)6)



Provide confirmation that any proposed monetary compensation for tree removal will
be transferred to the Department immediately after approval of the application for
disposal or diversion of parkland or that a tree replacement plan will be implemented
within a six month period following approval of the application. (N.J.A.C. 7:3626.5(b))



If monetary compensation is proposed, the Department will use the information in the
compensation proposal and the value statement required under N.J.A.C. 7:3626.4(d)4 to determine the amount of monetary compensation due for the proposed
disposal or diversion of parkland. (N.J.A.C. 7:36-26.4(i) and N.J.A.C. 7:36-26.5(d))



For applications involving an exchange of land, the Department will use the
information in the compensation proposal to determine whether the properties
involved in the swap are of reasonably equivalent size, market value and natural
resource value. (N.J.A.C. 7:36-26.5(a)3i)

Notes:
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State House Commission Pre-Application
Local Parkland—Minor Disposal/diversion
ATTACHMENT IV: PERMIT/APPROVAL CHECKLIST

This is a listing of any Federal, interstate, State and local approvals or permits required
for the proposed project. Please include the application, permit, or docket number, the
status of each permit or approval and the name and phone number of the contact at the
Federal, interstate, State or local agency responsible for giving approval or permit
issuance.
Federal Approvals/Permits:

_____________________________________
_____________________________________

Federal Consistency Determination: _____________________________________
_____________________________________
Interstate Approvals/Permits:

_____________________________________
_____________________________________

County/Municipal Approvals:

_____________________________________
_____________________________________

State Approvals/Permits
CAFRA
Exemption Request:
Individual Permit:
General Permit:
Permit by Rule:

_____________________________________
_____________________________________
_____________________________________
_____________________________________

D&R Canal Commission Certificate: _____________________________________
_____________________________________
Dam Safety Permit:

_____________________________________
_____________________________________

Freshwater Wetlands
Exemption:
Individual Permit:
Transition Area Waiver:
Letter of Interpretation:
General Permit (specify #):
Open Water Fill Permit:

_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________

Highlands
Resource Area Determination:
Preservation Area Approval:
HPAA with Waiver:
HPAA Emergency:
Pre- Application:

_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
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Pinelands Certificate of Filing:

Stream Encroachment
Waiver:
Permit:

_____________________________________
_____________________________________

_____________________________________
_____________________________________

Tidal Wetlands (1970) Permit:

_____________________________________
_____________________________________

Tidelands (Riparian) Conveyance:

_____________________________________
_____________________________________

Upland Waterfront Development
Residential:
Commercial:
Water Quality Certificate:

Waterfront Development Permit
Individual:
Commercial:
Jurisdictional Determination:

_____________________________________
_____________________________________
_____________________________________
_____________________________________

_____________________________________
_____________________________________
_____________________________________
_____________________________________

Permit Modification (Specify # & type)
_____________________________________
_____________________________________
Other:

_____________________________________
_____________________________________

I hereby certify that the information provided in this Permit/Approval Checklist is true and
accurate.
________________________
Preparer of Application

Version 2014-2
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ATTACHMENT V: MAP REQUIREMENTS
For all Pre-application submissions please submit the following (# of copies):
Location Maps (8½” x 11” in size):
X

County Road Maps: Showing the proposed disposal/diversion parcel
or area and the proposed compensation area (1)

Tax Maps (8½” x 11” or 11” x 17” in size):
X

A) Showing the proposed disposal/diversion parcel(s)/area and any
adjacent parkland; depict the entire park boundary and separately depict
the proposed disposal/diversion area (1)

X

B) Showing the proposed compensation parcel(s)/area and any adjacent
parkland (1)

Aerial Site Maps* (11” x 17” or larger in size):
X

A) A small scale site map showing the proposed disposal/diversion
parcel(s) or area; depict the entire park boundary and separately depict
the proposed disposal/diversion area (1)

X

B) A small scale site map showing the proposed compensation
(parcel(s)/area) and any adjacent parkland (1)

**If the Project is of such size/scale that the Aerial Site Map(s) also show the
proposed disposal/diversion in relation to the proposed compensation, you do
not need to include a large scale Reference Map requested below. If this is the
case, please include 15 copies of the Aerial Site Map instead.**
Reference Map* (Attachment VI) (11” x 17” or larger in size):
X

A large scale site map showing the proposed disposal/diversion in relation
to the proposed compensation. Please include aerial imagery. (1)

If the proposed disposal or diversion will result in the loss of any development,
additionally submit:
Park Facilities Maps (11” x 17”):
N/A

A site plan showing all recreational facilities and identifying those facilities
proposed to be removed (1)
A site plan showing all proposed replacement recreational facilities (1)

N/A
Version 2014-2
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Notes:


To the extent possible, please show the following on the Aerial Site Maps,
Reference Map and Park Facilities Maps:











Tax map block and lot number(s) (current as of the date of request),
The owner(s) of record,
The approximate dimensions and area (in acres),
Existing improvements and easements,
Road rights-of-way,
Wetlands (as approved by DEP Land Use Regulation Program through
issuance of a Letter of Interpretation or as shown on maps prepared by
the Department under the Wetlands Act of 1970, N.J.S.A. 13:9A1 et seq.,
and the Freshwater Wetlands Protection Act, N.J.S.A. 13:9B1 et seq. and
available from the Department at www.nj.gov/dep/gis/lists.html),
Floodplains (as shown on the New Jersey State Flood Hazard Area maps
prepared under the Flood Hazard Area Control Act, N.J.S.A. 58:16A50 et
seq. and available from the Department at www.nj.gov/dep/gis/lists.html or
as determined from other State or Federal mapping or from a site
delineation), and
Tidelands (as determined from New Jersey Tidelands claim maps,
conveyance overlays, and atlas sheets and available from the Department
at www.nj.gov/dep/gis/lists.html).



The final application will require additional maps. In addition, if any of the above
maps change for the final application they must be revised and resubmitted with
the final application.



Please utilize the most current digital color infrared (CIR) orthophotography of
New Jersey for the Aerial Site Maps and Reference Map, available online at
https://njgin.state.nj.us/NJ_NJGINExplorer/jviewer.jsp?pg=2012_OrthoImagery. If
the development of such maps is beyond your technological capabilities please
substitute appropriately.



In the event that you do not have access to a standard desktop GIS product that
supports available imagery, such as ESRI’s ArcView, freeware programs which
allow viewing of the image files may be downloaded and installed to your
computer. A list of open source GIS is maintained and made available from
https://njgin.state.nj.us/NJ_NJGINExplorer/jviewer.jsp?pg=gis_links#gis_software

Another option is a web-based application, NJ-GeoWeb, made available by the
NJDEP at www.nj.gov/dep/gis/geowebsplash.htm.
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ATTACHMENT VI: SAMPLE REFERENCE MAP
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Attachment VII: Sample Resolution
(insert: Local Unit)
RESOLUTION
(insert: #)
RESOLUTION SUPPORTING THE STATE HOUSE COMMISSION PREAPPLICATION TO THE NJDEP GREEN ACRES PROGRAM FOR
(insert: DESCRIPTION OF DISPOSAL/DIVERSION)
WHEREAS, Block (insert: #), Lot (insert: #) is part of the (insert: Local Unit)
(insert: Park name) which is encumbered with restrictions against disposal or diversion
from recreation and conservation uses by the New Jersey Department of Environmental
Protection’s Green Acres Program; and
WHEREAS, in conjunction with the proposed (insert: project description), it is
necessary to remove the Green Acres restrictions from a (insert: size) acre portion of
(insert: Park name); and
WHEREAS, the removal of Green Acres restrictions from parkland requires the
approval of the Commissioner of the Department of Environmental Protection and the
State House Commission pursuant to N.J.A.C. 7:36-26; and
WHEREAS, the (insert: Local Unit) wishes to apply for approval for (insert:
project description) as a minor disposal or diversion of parkland under N.J.A.C. 7:36-26;
and
WHEREAS, the first step in the application process for approval of a minor
disposal or diversion of parkland is the filing of a pre-application under N.J.A.C. 7:3626.4; and
WHEREAS, in accordance with N.J.A.C. 7:36-26.4(d)10, it is necessary for
(insert: Local Unit) to submit as part of the pre-application a Resolution endorsing the
application to divert or dispose or parkland;
NOW THEREFORE, BE IT RESOLVED by the (insert: Local Unit governing
body) of the (insert: Local Unit), in the County of (insert: County Name), State of New
Jersey as follows:
1.

The (insert: Local Unit) endorses the filing of a pre-application for the
(insert: park name/description of disposal or diversion) pursuant to
N.J.A.C. 7:36-26;
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2.

The (insert: Local Unit) hereby finds that (insert: park name/description of
disposal or diversion) would meet the minimum substantive criteria at
N.J.A.C. 7:36-26.1(d) by (insert: explanation of how project will fulfill a
compelling public need or yield a significant public benefit);

3.

The (insert: Local Unit) acknowledges that in order to obtain the approval
of (insert: park name/description of disposal or diversion), all substantive
and procedural requirements of N.J.A.C. 7:36-26 must be met, including
compensation requirements at N.J.A.C. 7:36-26.5; and

4.

The (insert: Local Unit) acknowledges that in the event the Green Acres
Program classifies the (insert: park name/description of disposal or
diversion) as a major disposal or diversion of parkland, additional
application information will be required under N.J.A.C. 7:36-26 before the
application can proceed.

DATE: (insert: date)

(insert: Local Unit Name)

BY:__________________
(insert: Title)

ATTEST:__________________
(insert: Title)
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MARTIS WELL
EAST OAK WELL
ORCHARD WELL

EAST OAK STREET
(50' R.O.W.)

EAST OAK STREET
(50' R.O.W.)

EAST OAK STREET
(50' R.O.W.)

18"

16"

20"

14"

24"

16"
18"

8"
8"

24"

14"

4"

(50' R.O.W
.)

30"

12"

8"

ORCHAR
D PLACE

18"

8"

10"

8"

12"

20"

8"

18"

4"

8"

12"

20"

20"

12"

22"

"A" INLET
GRT.=330.98
INV. OUT=328.91

22"
4"

24"

16"

18"
MP

6"

12" C

12"

8"

10"

8"
16"

20"

8"

8"

10"

8"
12"

10"

12"

14"

18"

8"

(a)

8" 6"
6"

8"

8"

12" 8"

6"
12"

8"
8"

8"

6"

12"

6"
4"

4"

22"

4"

14"

4"

6"

12"

8"
20"

8"

16"

8"

10"

8"

"E" INLET
GRT.=330.38
INV. IN=327.74 (a)
INV. IN=326.15 (b)
INV. OUT=326.04

(b)

18" RCP

14"

TECHNICAL SPECIFICATIONS

TECHNICAL SPECIFICATIONS
ARSENIC TREATMENT SYSTEM
REPLACEMENT FACILITIES
FOR THE
BOARD OF PUBLIC WORKS
BOROUGH OF RAMSEY
BERGEN COUNTY, NEW JERSEY
November 2019

Mauro Bacolo, P.E.
Professional License No. 24GE03909200

Crew Engineers, Inc.
1250 Route 23 North
Butler, NJ 07405
(973) 492-3300
(973) 492-1123 (fax)

NJ Certificate of Authorization 24GA27920500

Crew Project No. RAM288

SECTION 01010
SUMMARY OF WORK
PART 1 GENERAL
1.01
A.

LOCATION OF WORK
The location of this work is in the Borough of Ramsey, New Jersey and the Township of
Mahwah, New Jersey.
1.

Five Well/Treatment Facilities in the Borough of Ramsey.
a. Arrow Road Treatment Facility/Crescent No. 2 Well Station
b. Crescent No. 1 Well Station
c.

Airmount Well Station

d. Martis Well Station
e. East Oak Well Station
2.

One Treatment Facility in the Township of Mahwah.
a. North Central Treatment Facility

1.02

WORK INCLUDED

A.

General: The Borough of Ramsey, under a separate contract, is pre-purchasing the four
containerized packaged water treatment units for delivery to the Borough to be installed under
this Contract 19-3. The construction work associated with the installation of the four
containerized packaged water treatment facilities for removal of arsenic/PFC’s at each site
includes all pipe and conduit excavation work, mechanical work, electrical and instrumentation
work, structural foundation work for the containerized packaged treatment units, the unloading
and installation of the containerized packaged treatment units delivered to the OWNER by the
manufacturer, testing, startup services, and all other incidental work associated with the
construction of the water treatment facilities as shown on the Contract Drawings and as
indicated in the Contract Specifications.

B.

In general, the principal items of work under this Contract include, but are not necessarily limited
to, the following:
1. Arrow Road Treatment Facility/Crescent No. 2 Well Station:
a. Offloading and installation of containerized packaged water treatment unit including
concrete pad foundation construction.
b. Furnishing and installation of a backwash water holding tank with a submersible pump
and associated control equipment.
c. Construction of a sanitary sewer lateral connecting the containerized water treatment unit
to the backwash water holding tank and connecting the backwash water holding tank to
the existing sanitary sewer main.
d. Demolition of existing driveway, backpressure vault, fence, and various piping.
e. Construction of water piping for connection of the new containerized packaged water
treatment unit.
f. Construction of electric conduits to connect the new facilities to the existing electric and
communication facilities.
g. Construction of new driveway and fence.
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h. Construction of new SCADA antenna and mast along with a new radio and connection to
the existing SCADA system.
i. Replacement of the well pump and motor for the Crescent No. 2 Well.
j. Tree removal.
k. Painting and insulation of piping.
l. Pressure testing and disinfection of new water pipe.
m. Restoration and landscaping.
2. Crescent No. 1 Well Station:
a. Demolition of the existing arsenic treatment unit and associated piping.
b. Construction of a new SCADA antenna and mast along with a new radio and connection
to the existing SCADA system.
c. Construction of an underground electric conduit for the new SCADA antenna mast.
d. Construction of new water piping within the well station, and disinfection of piping.
e. Painting of various surfaces within the well station.
3. Airmount Well Station:
a. Demolition of the existing arsenic treatment unit and associated piping.
b. Construction of a new SCADA antenna and mast along with a new radio and connection
to the existing SCADA system.
c. Construction of an underground electric conduit for the new SCADA antenna mast.
d. Furnishing and construction of a new bag filter system within the well station along with
associated piping, including disinfection.
e. Painting of various surfaces within the well station.
4. Martis Well Station:
a. Offloading and installation of containerized packaged water treatment unit including
concrete pad foundation construction.
b. Construction of a sanitary sewer lateral for the backwash water from the new treatment unit.
c. Demolition of a section of the fence, various piping, existing arsenic treatment units, and
associated electrical devices.
d. Construction of water piping for connection of the new containerized packaged water
treatment unit, within the well station, and contact time yard piping.
e. Construction of electric conduits to connect the new facilities to the existing electric and
communication facilities.
f. Installation of a CO2 treatment system, including a tank scale and indicator, that was prepurchased by the Borough, in the existing well station building.
g. Construction of new fence.
h. Tree removal.
i. Painting of various surfaces within the well station. Painting and insulation of piping.
j. Pressure testing and disinfection of new water pipe.
k. Restoration and landscaping.
5. North Central Well Station:
a. Offloading and installation of containerized packaged water treatment unit including
elevated platform construction.
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b. Construction of sanitary sewer lateral for the backwash water from the new treatment unit.
c. Demolition of a section of the fence, various piping, existing arsenic treatment units, and
associated electrical devices.
d. Construction of water piping for connection of the new containerized packaged water
treatment unit and within the existing treatment facility.
e. Construction of electric conduits to connect the new facilities to the existing electric and
communication facilities.
f. Construction of a new SCADA antenna and mast along with a new radio and connection
to the existing SCADA system.
g. Construction of an underground electric conduit for the new SCADA antenna mast.
h. Construction of new fence.
i. Tree trimming.
j. Painting of various surfaces within the existing treatment facility. Painting and insulation
of piping.
k. Pressure testing and disinfection of new water pipe.
l. Restoration and landscaping.
6. East Oak Well Station:
a. Offloading and installation of containerized packaged water treatment unit including
concrete pad foundation construction.
b. Construction of a sanitary sewer lateral for the backwash water from the new treatment unit.
c. Demolition of the fence, various piping, existing arsenic treatment units, and associated
electrical devices.
d. Construction of water piping for connection of the new containerized packaged water
treatment unit, within the well station, and contact time yard piping.
e. Construction of electric conduits to connect the new facilities to the existing electric and
communication facilities.
f. Construction of new underground electric and telephone services.
g. Coordination with Rockland Electric for disconnecting the existing electric service and
reconnecting the new electric service.
h. Coordination with Verizon for disconnecting the existing telephone service and
reconnecting the new telephone service.
i. Replacement of on-site water fountain.
j. Construction of new fence.
k. Tree removal.
l. Painting of various surfaces within the well station. Painting and insulation of piping.
m. Pressure testing and disinfection of new water pipe.
n. Restoration and landscaping.
1.03
A.

091719

DELIVERY OF TREATMENT UNITS
The OWNER, under a separate contract, is purchasing the individual containerized packaged
water treatment units to be installed under this Contract, 19-3. In general, the expected target
delivery dates for the treatment units are as follows:
a. Arrow – Estimated delivery date – December 30, 2019 (Will be held in Ramsey until
foundation is ready, See Detailed Conditions).
b. Martis – Estimated delivery date – December 30, 2019 (Will be held in Ramsey until
foundation is ready, See Detailed Conditions).
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c. North Central – Target delivery date- February 24, 2020 to March 6, 2020.
d. East Oak – Target delivery date- February 24, 2020 to March 6, 2020.
These dates are provided for general information purposes to aid the CONTRACTOR in the
scheduling the required construction work. The CONTRACTOR will be responsible to
coordinate the actual delivery of the treatment units for each of the sites in advance with the
OWNER and the manufacturer of the packaged treatment units. The CONTRACTOR will
construct the particular structural concrete pads and steel support framing systems at each of
the sites as first priority for the overall Contract work. The packaged treatment systems for the
Arrow Road site and the Martis Well site will be placed onto the structural concrete support
system as soon as the structural concrete support system has been fully constructed and
properly cured. The structural support systems for the North Central and East Oak sites must
be completed sufficiently in advance of the above-noted delivery date for each of the packaged
treatment systems in order to set the treatment units in place when they are delivered to the
site.
1.04
A.

STARTUP SERVICES
Once each of the containerized packaged water treatment units have been delivered to the
OWNER and successfully installed by the CONTRACTOR at each of the sites together with all
associated mechanical piping work, electrical and instrumentation work, and other incidental
work has been completed for each of the individual treatment facilities, the water treatment
units will be placed into service. The CONTRACTOR will be required to provide the necessary
labor and equipment to assist the OWNER and manufacturer of the treatment equipment with
placing each of the packaged water treatment facilities in operation. A representative of the
containerized packaged water treatment system will be on site during the course of the startup
operations for each of the sites.
As each water treatment facility is completed and ready to be placed in operation, the
CONTRACTOR shall provide the following services:
1. Provide notification to the OWNER and manufacturer of the treatment equipment three (3)
weeks in advance of completing the construction of the facilities that the system is ready for
startup.
2. Coordinate delivery of the water treatment media with the OWNER and treatment
equipment manufacturer. The treatment manufacturer will arrange shipment of the media to
the OWNER. The CONTRACTOR shall unload and temporarily stockpile the media at
each of the construction sites upon delivery as may be needed.
3. Install the water treatment dry media and resin in each of the pressure vessels in
accordance with the manufacturers’ directions and instructions from water treatment
equipment manufacturers’ onsite representative. For the CONTRACTOR’S information ,
according to the manufacturer of the packaged water treatment units, the resin for the PFC
pressure filter vessels will be shipped in a combination of drums and/bags. In general, the
drums have a volume of 7 cubic feet and bags are 1 cubic foot. The media for the arsenic
pressure vessels will be shipped in “Supersacks”, each having a volume of 52 cubic feet
with a weight of approximately 1,655 pounds. Alternatively, the media can be shipped in 6
cubic foot drums, each weighing about 200 pounds. Under-bedding gravel for the pressure
vessels is shipped in ½ cubic foot bags weighing approximately 50 lbs. The particular
volume of media and resin for the pressure vessels is shown on the Drawings. The resin
and media at each site are installed through roof hatches of the treatment unit as shown on
the Drawings. Chlorine, corrosion inhibitor, and CO2 chemicals required for startup will be
furnished and installed by the OWNER.
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4. Be present on site during startup of each treatment facility to charge and flush the
treatment system for operational/functional testing and activation of the treatment system.
Make any necessary adjustments to equipment installed by the CONTRACTOR in order to
place the water treatment systems in successful operation.
5. Assist OWNER with the collection of water quality sampling for each of the water treatment
facilities.
B.

Allow a total of One Hundred (100) manhours to perform Items 3, 4, and 5 for the above noted
services.

C.

For startup operations of each facility, once the dry media is loaded into the pressure vessels,
the treatment system will need to be flushed and purged using the water supply from the
associated wells at each of the sites. The CONTRACTOR will provide the necessary fire hose
to connect to the on-site fire hydrant for discharge of the purged water to the nearby sanitary
sewer manholes. Provide all necessary traffic warning devices as may be needed for the
flushing/ purging operations. In cases where police are required to direct traffic, arrange in
advance with the Police Department. Cost for Police will be paid by The OWNER.

1.05

WORK TO BE PERFORMED BY OWNER

A.

Shutdown of well system to allow Contract Work to be performed.

B.

Removal of arsenic treatment system filter media contained within the existing vessels and
draining of vessels.

C.

Removal and reinstallation of chemical feed pumps and day storage tanks as required for the
construction work.

D.

Integration of each of the existing Water Treatment facility's PLCs will be performed by Owner’s
SCADA Contractor.

1.06
A.

SITE SECURITY
The CONTRACTOR will be responsible to provide and maintain all security at the site during
construction to prevent unauthorized personnel from having access to the facility.
1.

Close and lock well pump station door and fence gates when work is not in progress and
workers are not in attendance.

B.

OWNER will furnish key for station door for temporary use by CONTRACTOR to perform the
Contract Work. Key to be returned to OWNER at end of job.

C.

For sites where fence exists and is to be removed and new fence installed, provide temporary
fence to secure area until new fence is constructed.

1.07
A.
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QUALITY ASSURANCE
The entire Contract Work shall be completed in strict accordance with all applicable Federal,
State and local regulations and ordinances and the best standards of practice.
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1.08

PERMITS AND CERTIFICATION

A.

The CONTRACTOR shall pay all costs and fees, as outlined in the Instructions to Bidders of the
Contract Specifications and obtain all necessary permits and Certificates of Approval and submit
them to the ENGINEER before final acceptance of the Work.

B.

The CONTRACTOR will be required to obtain and pay for the following permits:

1.09

1.
Electrical Permit.
2.
Plumbing Permit.
SNOW REMOVAL
When work is to be performed during the winter season, the CONTRACTOR will be responsible
for removal of snow from the site as required to construct the Contract work. Snow may be
stockpiled at the site provided it does not cause any adverse impact to the environment or
prevent access to the site by the OWNER or ENGINEER.

PART 2 PRODUCTS - Not applicable.
PART 3 EXECUTION – Not applicable.

* * * END OF SECTION * * *
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SECTION 01045
CUTTING, PATCHING, AND ABANDONMENT

PART 1 GENERAL
1.01
A.

SUMMARY
CONTRACTOR shall cut, fit, and patch, including attendant excavation and backfill, as required
to:
1.
2.
3.
4.

B.

In addition, upon written instructions of ENGINEER:
1.
2.
3.

C.

Uncover Work to provide for ENGINEER'S observation of covered Work.
Remove samples of installed materials for testing.
Remove Work to provide for alteration of existing Work.

Measurement and Payment:
1.

1.02

Connect new pipe to existing pipe.
Abandon existing water main pipe, service lines, and appurtenances.
Remove and replace defective Work.
Remove and replace Work not conforming to Contract Documents.

No payment shall be made for this Work. Consider Work for connecting of water main
pipe or abandoning of existing water main pipe, services, and appurtenances to be
incidental and include in appropriate lump sum or unit prices bid.

SUBMITTALS

A.

Prior to performing any Work, provide notice to ENGINEER and OWNER at least 48 hrs in
advance.

B.

Should conditions of Work or schedule indicate change of materials or methods, submit written
recommendation to ENGINEER including:
1.
2.
3.

Conditions indicating change.
Recommendations for alternative materials or methods.
Submittals as required for substitutions.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Comply with applicable sections of these Specifications for each type of Work to be performed.

PART 3 EXECUTION
3.01
A.
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INSPECTION
Inspect existing conditions of Work, including components subject to damage or movement
during cutting, patching, excavating, and backfilling.
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B.

After uncovering Work, inspect conditions affecting installation of new products.

C.

Report unsatisfactory or questionable conditions to ENGINEER in writing; do not proceed with
Work until ENGINEER has provided further instructions.

3.02

PERFORMANCE

A.

Execute excavation and backfilling as specified in Section 02221, Trenching, Backfilling, and
Compacting. Where cutting of existing pipe is required for connecting of new pipe, such cutting
will be performed in accordance with industrial standards and pipe manufacturer’s
recommendations.

B.

Do not connect new pipe to existing pipe until new pipe has been tested and disinfected, and
approved by ENGINEER. CONTRACTOR to provide and install all temporary plugs, caps, rods,
and blocking as needed. No payment will be made for these materials.

C.

Execute fitting and adjustment of products to provide finished installation. Comply with
manufacturer's recommendations for specified products, functions, tolerances, and finishes.

D.

Refinish surfaces as necessary to match adjacent finishes in their present condition.

E.

Existing hydrants to be removed or temporarily taken out of service and not removed will be
bagged by the CONTRACTOR until such time that they are removed or placed back into
service.

F.

Where existing water main pipe is to be abandoned, service lines shall be properly cut, and
abandoned in place.

G.

Where existing mains are to be abandoned in place, all openings from cut portions will be
completely sealed with nonshrink cement and the use of mechanical pipe plug or other suitable
means as approved by ENGINEER. Pipe that has been cut away will be removed and disposed
by CONTRACTOR. Existing valve boxes will be pulled and the voids backfilled with densegraded aggregate material. Where valves exist in roadways, the upper portion of the hole will
be paved in accordance with the pavement details shown on the Contract Drawings. In off-road
areas, disturbed areas will be topsoiled and seeded.

H.

Where existing utilities other than water mains are to be removed or abandoned to facilitate the
construction of the new pipeline, such work will be performed in accordance with the
requirements of the respective utility.

3.03
A.

3.04
A.

RESTORATION
Restore Work which has been cut or removed; install new products or materials to provide
completed Work in accordance with requirements of Contract Documents.
CLEANING
Remove from site and properly dispose of debris, rubbish, pipe, valves, and extra material
caused by cutting and patching.

* * * END OF SECTION * * *
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SECTION 01050
CONSTRUCTION STAKING
PART 1 GENERAL
1.01

SUMMARY

A.

Proposed Work will be staked by CONTRACTOR.

B.

Measurements and Payments:
1.

1.02
A.

1.03

Consider Work specified in this section incidental and include cost as part of appropriate
lump sum or unit prices in Bid Form.

PRIMARY CONTROL
Bench marks shall be shown on the Drawings by the ENGINEER to establish vertical control for
Work as indicated. CONTRACTOR shall request additional benchmarks not shown on the
drawings from the ENGINEER and will provide a minimum of five (5) days’ notice from when
the stakeout is needed for construction.
ALIGNMENT

A.

Pipe alignment will be provided by the CONTRACTOR by means of a painted markout in paved
roadway areas and stakes in off-road areas along route.

B.

Stakes for utilities installed by open cut construction will be set:
1.
2.
3.
4.

C.

Parallel to centerline of utility at 100-ft intervals.
Adjacent to water main fittings.
At changes in alignment.
Fire hydrants.

Stakes for utilities or casings installed by tunneling or jacking will be set:
1.

Parallel to centerline of utility at ends of casing.

D.

Arrange for markout of existing utilities and structures.

E.

Perform stakeout of pipeline alignment at least 2 days prior to start of excavation.

F.

Notify ENGINEER when alignment stakeout is completed for inspection by ENGINEER. Do not
start excavation until alignment approved by ENGINEER.

G.

Transfer elevations from benchmarks shown on the Drawings or provided by the ENGINEER to
the site of immediate work as required.

1.04

TREATMENT UNITS AND BACKWASH WATER HOLDING TANK

A.

ENGINEER will provide offset stakes to provide horizontal alignment of the containerized
packaged treatment units and the backwash water holding tank.

B.

CONTRACTOR will coordinate with ENGINEER for the stakeout and will provide a minimum of
five (5) days’ notice from when the stakeout is needed for construction.
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1.05

EXISTING LOT CORNERS AND SURVEY MONUMENTS

A.

Protect lot corners, survey monuments, and stakes existing throughout Project area.

B.

If such marked corners, monuments, or surveyor’s stakes are damaged by CONTRACTOR,
replace by Registered Land Surveyor at CONTRACTOR'S expense.

PART 2 PRODUCTS
(Not Used)
PART 3 EXECUTION
(Not Used)
* * * END OF SECTION * * *

091719

01050-2
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

SECTION 01060
REGULATORY REQUIREMENTS
PART 1 GENERAL
1.01

SUMMARY

A.

Section includes regulatory requirements for constructing project.

B.

Measurement and Payment:
1.

1.02
A.

PERMITS
OWNER will obtain the following permits prior to the start of construction.
1.
2.
3.
4.

B.
C.
1.03
A.

Work specified in this Section is considered incidental and cost shall be included as part
of appropriate lump sum or unit prices specified in Bid Form.

Bergen County Soil Conservation District Permits.
New Jersey Department of Environmental Protection (NJDEP) Flood Hazard Area and
Freshwater Wetlands Permits.
NBCUA Sewer Connection and Industrial Pre-Treatment Program Permits
New Jersey Department of Environmental Protection – Treatment Permit

Comply with requirements of permits obtained by OWNER.
Contractor shall obtain plumbing, electrical, and any other required local permits.
NOTICES
Provide notices in accordance with requirements of General Conditions to following agencies or
individuals and to others as required elsewhere in Contract Documents.
1.

ENGINEER:
a.
b.

2.

Fire and Police Departments:
a.

3.

Notice: 72-hr minimum.
Notice: In accordance with permit or approved letters.

Public and private school buses, post office, solid waste collection companies:
a.
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Notice: 72-hr minimum.
Notice: In accordance with permit or approved letters.

Utilities:
a.
b.

5.

Notice: 72-hr minimum, or as required by local agencies, prior to closing streets or
performing operations affecting vehicular traffic.

Borough of Ramsey Water Department.
a.
b.

4.

Notice: 3 working days prior to start of construction.
Notice: 3 days prior to start of pipelaying.

Notice: 72-hr minimum
01060-1
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

6.
1.04

b.
Township will provide contact information
Others as required in Contract Documents.

REGULATIONS

A.

Comply with local, State, County, and Federal laws, rules, ordinances, and regulations. Give
ENGINEER notice of variations in accordance with General Conditions.

B.

Maintain following separations between potable water works facilities (such as public and
private wells, and water distribution mains) and sanitary and storm sewers.
1.

Maintain following separation between water main and sanitary sewer.
a.

Horizontal and vertical separation of parallel water main and sewer:
1)

2)

Normal conditions: Locate sanitary sewer, storm sewer, or sewer manhole at
least 10 ft horizontally from water mains, whenever possible; measure
distance from edge to edge.
Unusual conditions: When location conditions prevent horizontal separation
of 10 ft, storm or sanitary sewer may be laid closer to water main provided
that:
a)

b)

b.

c.

Bottom of water main at least 18 in. above top of sewer and water main
is laid in separate trench or in same trench on undisturbed earth shelf
located to one side of sewer.
Where vertical separation cannot be obtained, water main and sewer
shall be constructed of slip-on or mechanical joint pressure pipe.

Provide minimum vertical separation of 18 in. between outside of water main and
outside of sewer whenever water main crosses above or below sewer. Arrange
crossing so sewer joints will be equidistant and as far as possible from water main
joints.
Protection of gas main and gas service lines as required by Gas Company.

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
(Not Used)

* * * END OF SECTION * * *

091719

01060-2
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

SECTION 01155C
ON-SITE HEALTH AND SAFETY REQUIREMENTS

PART 1 GENERAL
1.01

SUMMARY

A.

Construction activities at construction site may place CONTRACTOR'S personnel, personnel of
other Contractors hired by OWNER to perform work at site, OWNER'S personnel and/or
representatives, and the public in potentially hazardous situations due to the CONTRACTOR'S
activities and operations.

B.

CONTRACTOR is responsible for implementation and enforcement of all safe work practices
and safety of public during progress of Work.

C.

Payment:
1.

1.02
A.

QUALITY ASSURANCE
Regulatory Requirements:
1.

2.

1.03

Work specified in this section is considered incidental and cost shall be included as part of
appropriate lump sum or unit prices bid in Bid Form

CONTRACTOR shall plan for and ensure personnel comply with basic provisions of
OSHA Safety and Health Standards (29 CFR 1910) and General Construction Standards
(29 CFR 1926) as appropriate.
Comply with applicable laws and regulations of any public body having jurisdiction for
safety of persons or property.

OPERATIONS AND EQUIPMENT SAFETY

A.

CONTRACTOR is responsible for initiating, maintaining, and supervising safety precautions and
programs in connection with Work. CONTRACTOR shall take necessary precautions for safety
of employees on Project site and other persons and organizations who may be affected by
Project.

B.

CONTRACTOR'S duties and responsibilities for safety in connection with Work shall continue
until such time as Work is complete and ENGINEER has issued notice to CONTRACTOR that
Work is complete.

1.04
A.

HEALTH AND SAFETY
CONTRACTOR is responsible for implementation and enforcement of health and safety
requirements and shall take necessary precautions and provide protection for following.
1.
2.
3.
4.

B.
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Personnel working on or visiting Project site, irrespective of employer.
Work and materials or equipment to be incorporated in Work area on or off site.
Other property at or adjacent to Project site.
Public exposed to job-related operations or potential release of toxic or hazardous
materials.

CONTRACTOR shall prepare site-specific health and safety plan (HASP). If CONTRACTOR
does not have capability to prepare HASP, CONTRACTOR shall employ consultants with
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appropriate capability.
CONTRACTOR is solely responsible for adequacy of HASP's
preparation, monitoring, management, and enforcement. At minimum, CONTRACTOR'S HASP
shall address following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
1.05

Site description.
Project activities and coordination with other Contractors.
Hazard evaluation.
On-site safety responsibilities.
Work zones.
Personnel training.
Atmospheric monitoring.
Personal protection, clothing, and equipment.
Emergency procedures.

ENGINEER'S RESPONSIBILITIES

A.

When ENGINEER is required to be present on Project site to perform engineering services,
ENGINEER will comply with CONTRACTOR'S safety plans, programs, and procedures.

B.

If ENGINEER determines CONTRACTOR'S safety plans, programs, and procedures do not
provide adequate protection for ENGINEER, ENGINEER may direct its employees to leave
Project site or implement additional safeguards for ENGINEER'S protection. If taken, these
actions will be in furtherance of ENGINEER'S responsibility to its employees only, and
ENGINEER will not assume responsibility for protection of any other persons affected by Work.

C.

If ENGINEER observes situations which appear to have potential for immediate and serious
injury to persons, ENGINEER may warn persons who appear to be affected by such situations.
Such warnings, if issued, shall be given based on general humanitarian concerns, and
ENGINEER will not, by issuance of any such warning, assume any responsibility to issue future
warnings or any general responsibility for protection of persons affected by Work.

1.06
A.

SUBMITTALS
Submit 2 copies of HASP to OWNER and ENGINEER within 10 days after Notice to Proceed.
Work on site shall not proceed until HASP has been submitted to ENGINEER.
1.

2.
3.

Submittal of CONTRACTOR'S HASP to ENGINEER is to inform ENGINEER and OWNER
so they can comply with HASP during performance of their on-site responsibilities as
described in Contract Documents.
Submittal of CONTRACTOR'S HASP shall neither impose on ENGINEER responsibility
for adequacy of HASP nor relieve CONTRACTOR from full responsibility therefore.
CONTRACTOR shall certify to OWNER weekly by notarized certificate that
CONTRACTOR is in compliance with HASP.

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
(Not Used)
* * * END OF SECTION * * *
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SECTION 01300
SUBMITTALS

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

2.

B.

Payment:
1.

1.02
A.

Submittal for Review:
Submittal for ENGINEER'S review in accordance with requirements of Contract
Documents.

Submittal for Record:
1.

1.03

Work specified in this section is considered incidental and cost shall be included as part of
appropriate lump sum or unit prices bid in Bid Form

DEFINITIONS

1.

B.

Procedural requirements for Work-related submittals, including Construction Progress
Schedules, Shop Drawings, product data, samples, operation and maintenance (O&M)
data, construction photographs, schedule of values, and other miscellaneous Workrelated submittals.
Consider Work specified in this section incidental and include cost as part appropriate
lump sum or unit prices specified in Bid Form.

Submittal for inclusion into OWNER'S records prior to Substantial Completion. Submittal
will not be reviewed by ENGINEER.

CONSTRUCTION PROGRESS SCHEDULES

A.

Prepare and submit Construction Progress Schedule in accordance with General Conditions.

B.

Prepare schedules in form of horizontal bar chart.
1.
2.
3.
4.

C.

Provide separate horizontal bar for each operation.
Horizontal Time Scale: Identify first workday of each week.
Scale and spacings to allow space for notations and future revisions.
Arrange listings in order of start of each item of Work.

Construction Progress Schedule:
1.
2.

Show complete sequence of construction by activity.
Show dates for beginning and completion of each major element of construction and
installation dates for major items identifying Critical Path. Elements shall include, but not
be limited to, following.
a.
b.
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Shop Drawing receipt from supplier, submittal to ENGINEER, review and return to
supplier.
Material and equipment order, manufacturer, delivery.
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c.
d.
e.
f.
g
h.
i.
j.
k.
l.
m.
n.
o.
p.
3.

4.
D.

Indicate person(s) responsible in field for construction of each item of Work. Provide
certifications/licenses and registration numbers for each person, and indicate number of
years' experience. Provide this information for any subcontractors as well.
Show projected percentage of completion for each item as of first day of each month.

Schedule Revisions:
1.
2.
3.

Every 30 days to reflect changes in progress of Work.
Indicate progress of each activity at date of submittal.
Show changes occurring since previous submittal of schedule.
a.
b.
c.
d.

4.

A.

Scheduling:
CONTRACTOR will submit a schedule of Shop Drawing submissions.

CONTRACTOR'S Responsibilities:
1.
2.

Review Shop Drawings and product data prior to submittal.
Determine and verify following:
a.
b.
c.
d.

3.
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Problem areas, anticipated delays, and impact on schedule.
Corrective action recommended and its effect.
Effect of changes on schedules of other Contractors.

SHOP DRAWINGS AND PRODUCT DATA

1.
B.

Major changes in scope.
Activities modified since previous submittal.
Revised projections of progress and completion.
Other identifiable changes.

Provide narrative report as needed to define following:
a.
b.
c.

1.04

General Schedule for overall project.
Sub-Schedules for each well/treatment facility location.
Demolition Work
Sewer lateral construction.
Concrete slab, steel support system construction for water treatment units.
Scheduled delivery and installation of packaged water treatment units.
Underground piping construction.
Electrical Work & Instrumentation.
Plumbing and electrical subcode official inspection.
Site work, driveways, fencing, restoration, fencing, cleanup, etc.
Pressure testing, disinfection of new piping.
Startup/Functional and Operational Testing.
Final cleanup.
Miscellaneous items.

Field measurements.
Field construction criteria.
Catalog numbers and similar data.
Conformance with Specifications.

Coordinate each submittal with requirements of Work and Contract Documents.
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4.
5.
6.
7.
C.

Notify ENGINEER in writing at time of submittal of deviations in submittals from
requirements of Contract Documents.
Begin no fabrication or Work requiring submittals until return of submittals with
ENGINEER approval.
Designate in Construction Progress Schedule dates for submittal and receipt of reviewed
Shop Drawings and samples.
Submittals received but not requested in Specifications shall be returned without review.

Submittals shall contain:
1.
2.
3.
4.

Date of submittal and dates of previous submittals.
Project title and number.
Contract identification.
Names of:
a.
b.
c.

5.
6.
7.
8.
9.
10.
11.
12.
13.

D.

Identification of product, with identification numbers, and Drawing and Specification
section numbers.
Field dimensions, clearly identified.
Identify details required on Drawings and in Specifications.
Show manufacturer and model number, give dimensions, and provide clearances.
Relation to adjacent or critical features of Work or materials.
Applicable standards, such as ASTM or Federal Specification numbers. Identification of
deviations from Contract Documents.
Identification of revisions on resubmittals.
8-in. by 3-in. blank space for CONTRACTOR and ENGINEER stamps.
CONTRACTOR'S stamp, signed, certifying to review of submittal, verification of products,
field measurement, field construction criteria, and coordination of information within
submittal with requirements of Work and Contract Documents.

Resubmittal Requirements:
1.
2.
3.
4.

Comply with submittal requirements.
Make corrections or changes in submittals required by ENGINEER. Resubmittals required
until approved.
Identify on transmittal form submittal is resubmission.
Shop Drawings and product data:
a.
b.

E.
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Revise initial drawings or data and resubmit as specified for initial submittal.
Indicate changes made other than those requested by ENGINEER.

Distribute reproductions of Shop Drawings and copies of product data which carry ENGINEER'S
stamp approval to following:
1.
2.
3.
4.

F.

CONTRACTOR.
Supplier.
Manufacturer.

Job site file.
Record documents file.
Subcontractors.
Supplier or fabricator.

ENGINEER'S Duties:
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1.
2.
3.

1.05

Review submittals and process in accordance with section on Review of Engineering
Data of the General Conditions.
Affix stamp and signature, and indicate requirements for resubmittal or approval of
submittal.
Return submittals to CONTRACTOR for distribution or for resubmittal.

TEST RESULTS AND CERTIFICATIONS

A.

Submit test results and certifications required in Specification sections.

B.

Submit test results upon completion of test or submittal of results from testing laboratory.

C.

Test results and certifications are submitted for review of conformance with specified
requirements and information.

1.06

CONSTRUCTION PHOTOGRAPHS

A.

Take 10 labeled digital photos at each site prior to starting work. Include sufficient number of
additional photos showing existing conditions for well stations and treatment buildings where
improvements and Contract work is required to be performed as shown on the Plans.

B.

Deliver one (1) bound hardcopy set to the Engineer prior to starting construction along with
digital copies on a CD or DVD-ROM.

1.07

GUARANTEE, WARRANTIES, MAINTENANCE AGREEMENTS, AND WORKMANSHIP
BONDS

A.

Refer to General Conditions of Specifications for requirements. Submittal is considered final
when returned by ENGINEER named “Approved” or “Approved as Noted”.

1.08

OPERATION AND MAINTENANCE (O&M) DATA

A.

Compile product data and related information appropriate for OWNER'S maintenance and
operation of products furnished under Contract. Prepare O&M data as specified in this section
and as referenced in other pertinent sections of Specifications.

B.

Manual Format: Prepare data in form of instructional manual for use by OWNER'S personnel.
1.
2.
3.

Size: 8-1/2 in. by 11 in. or 11 in. by 17 in. folded, with standard 3-hole punching.
Text: Manufacturer's printed data, or neatly typewritten.
Drawings:
a.
b.

4.

Cover:
Identify each manual with typed or printed title, "OPERATING AND
MAINTENANCE INSTRUCTIONS" and following:
a.
b.
c.
d.
e.
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Provide reinforced, punched binder tab. Bind in with text.
Fold larger drawings to size of text pages and place in envelopes which are to be
bound into manual. Place suitable identification on outside of each envelope.

Title of Project.
Identity of CONTRACTOR and Subcontractor.
Identity of general subject matter covered in manual.
Identity of section number as set forth in Contract Documents.
Date of installation.
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5.

Binders:
a.

C.

Commercial-quality binders with durable and cleanable plastic covers.

Product Data:
1.
2.

Include only those sheets pertinent to specific product.
Annotate each sheet to:
a.
b.
c.

3.
4.

Identify specific product or part installed.
Identify data applicable to installation.
Delete references to inapplicable information.

Provide table of contents.
Project installation schedule listing dates and locations of products installed.

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
3.01
A.

SUBMITTAL REQUIREMENTS
Provide complete copies of required submittals as follows.
1.

Construction Progress Schedule:
a.
b.

2.
3.
4.
5.
6.
B.

2 copies of initial schedule.
2 copies of each revision.

Shop Drawings and Product Data: 1 digital copy.
Test Results: 3 copies.
Construction Photos: Labeled Digital Copies.
O&M Manuals and other submittals: 6 copies.
As-built red line drawing: 1 copy (See 01720 Project Record Documents)

Deliver required copies of submittals to ENGINEER.
* * * END OF SECTION * * *
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SECTION 01500
TEMPORARY CONSTRUCTION FACILITIES AND UTILITIES

PART 1 GENERAL
1.01

SUMMARY

A.

CONTRACTOR is responsible for providing, installing, and removing any temporary
construction facilities and utilities required for the construction and activities of the project.

B.

Payment:
1.

1.02
A.

QUALITY ASSURANCE
Items provided under this section shall be listed and labeled by UL or other Nationally
Recognized Testing Laboratory (NRTL).
1.
2.

B.

Term NRTL shall be as defined in OSHA Regulation 1910.7.
Terms listed and labeled shall be as defined in National Electrical Code, Article 100.

Regulatory Requirements:
1.

C.

Work specified in this Section is considered incidental and cost shall be included as part
of appropriate lump sum or unit prices specified in Bid Form.

National Electrical Code: Components and installation shall comply with NFPA 70.

Comply with Federal, State, and local codes and regulations, and with utility company
requirements.

PART 2 PRODUCTS
2.01
A.

TEMPORARY ELECTRICITY AND LIGHTING
General:
1.

B.

Responsibilities:
1.
2.
3.
4.
5.
6.
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Temporary lighting shall be sufficient to enable CONTRACTOR and Subcontractors to
complete Work and enable ENGINEER to observe Work as it is being performed.
Illumination shall meet or exceed State code requirements.

Provide, maintain, and remove temporary electric service facilities.
Facilities exposed to weather shall be weatherproof type and electrical equipment
enclosure locked to prevent access by unauthorized personnel.
Pay for installation of temporary services including poles, transformer charges, and
metering.
Arrange with local electric utility for temporary electric service subject to their
requirements and approval.
Register temporary meter in CONTRACTOR'S name.
Provide and maintain lamps, wiring, switches, sockets, and similar equipment required for
temporary lighting and small power tools.
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7.

2.02
A.

2.03

Pay for electrical energy consumed for construction purposes including testing and
operating of equipment after permanent wiring has been installed, until final acceptance
by ENGINEER or until occupancy by OWNER.

TEMPORARY TELEPHONE SERVICE (NOT REQUIRED THIS CONTRACT)
Arrange with local telephone company to provide telephone service throughout duration of
Work.
WATER FOR CONSTRUCTION

A.

Water is available from hydrants. Secure permission from the Borough of Ramsey Water
Department, obtain necessary permits, and notify ENGINEER and Fire Department before
obtaining water from fire hydrants. Make arrangements and pay costs for water, connecting to
hydrants, and temporary piping required to transport water to point of use.

B.

Connection to hydrant shall prevent backflow to system.

C.

Use only special hydrant-operating wrenches to open hydrants. Make certain hydrant valve is
open full. If hydrants are damaged, CONTRACTOR shall be responsible and shall notify
appropriate agency so damage can be repaired as quickly as possible. Fire hydrants shall be
completely accessible to Fire Department at all times.

2.04

SANITARY FACILITIES

A.

There are no on-site existing sanitary facilities.

B.

Provide or arrange for temporary sanitary toilet facility conforming to State and local health and
sanitation regulations, in sufficient number for use of CONTRACTOR'S and Subcontractor's
employees. Sanitary facilities must be provided for each site location under active construction.

C.

Maintain in sanitary condition and properly supply with toilet paper.

2.05

SECURITY

A.

Security will not be provided by OWNER.

B.

CONTRACTOR shall be responsible for loss or injury to persons or property where Work is
involved, and shall provide security and take precautionary measures to protect
CONTRACTOR'S and OWNER'S interests.

2.06
A.

FIELD OFFICES AND BUILDINGS
If required by CONTRACTOR, erect where designated by OWNER, and maintain in good
condition, temporary field office, tool, and storage building(s) for CONTRACTOR'S use.
1.
2.

2.07
A.
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Tool storage building(s) shall be of ample size to provide space for tools and equipment.
Building(s) shall be neat and well-constructed, surfaced with plywood, drop siding,
Masonite, or other similar material, well-painted and void of advertisements.

ENGINEER'S FIELD OFFICE
An ENGINEER’S field office will not be required.

01500-2
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

PART 3 EXECUTION
3.01
A.
3.02

GENERAL
Comply with applicable requirements specified in Contract Documents.
REMOVAL

A.

Completely remove temporary materials, equipment, and structures when no longer required.

B.

In unfinished areas, clean and repair damage caused by temporary installations or use of
temporary facilities, restore drainage, and evenly grade, seed or plant as necessary to provide
appearance equal to or better than original.

C.

In finished areas, restore existing or permanent facilities used for temporary services to
specified, or original condition.

3.03
A.

DAMAGE TO EXISTING PROPERTY
CONTRACTOR is responsible for replacing or repairing damage to existing structures,
sidewalks, roads, parking lot surfacing, lawn areas, foliage, landscaped areas, and other
existing assets.

* * * END OF SECTION * * *
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SECTION 01560
PROTECTION OF ENVIRONMENT

PART 1 GENERAL
1.01

SUMMARY

A.

CONTRACTOR, in executing Work, shall maintain Work areas on and off site free from
environmental pollution that would be in violation of Federal, State or local regulations.

B.

Payment:
1.

1.02
A.

1.03

Work specified in this section is considered incidental and cost shall be included as part of
appropriate lump sum or unit prices bid in Bid Form

PROTECTION OF STORM SEWERS
Prevent water from well, construction material, pavement, concrete, earth, or other debris from
entering existing storm sewer or sewer structures.
PROTECTION OF WATERWAYS

A.

Observe rules and regulations of State of New Jersey and agencies of U.S. Government
prohibiting pollution of lakes, streams, rivers or wetlands by dumping of refuse, rubbish, dredge
material or debris.

B.

Provide holding ponds or approved method which will divert flows, including storm flows and
flows created by construction activity, to prevent excessive silting of waterways or flooding
damage to property.

1.03

EROSION AND SEDIMENT CONTROL

A.

General guidelines for implementing erosion control measures shall comply with Bergen County
Soil Conservation District requirements.

B.

Apply appropriate soil conservation measures to protect project area and adjacent lands. These
measures may include, but not be limited to, mulching, rapid growth vegetation, fabric mat, hay
bales, filter barriers, sediment traps, and basins.

C.

Select methods of erosion and sediment control for specific job site.
1.

D.

Provide erosion control measures, in place, before commencing work on project site.
1.
2.

E.

091719

Adjust sediment control measures in field to meet conditions encountered.

Maintain erosion control measure during course of construction.
Remove erosion control measures upon establishment of permanent, surface
stabilization.

Provide minimum of 4 in. of topsoil, seeding, and mulch as needed to replace and stabilize
topsoil and seeding damaged during the course of the Work, all in accordance with Bergen
County Soil Conservation District Standards.
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1.04

DISPOSAL OF EXCESS EXCAVATED AND OTHER WASTE MATERIALS

A.

Excess excavated material not required or suitable not for backfill and other waste material shall
be disposed of in accordance with applicable ordinances.

B.

The disposal of all solid waste materials (unacceptable fill such as concrete, blacktop, etc.) must
be in a licensed landfill site approved by the New Jersey Department of Environmental
Protection (NJDEP), Office of Solid Waste Administration. Also, any truck hauling this type of
material to a landfill site must have a permit issued by the NJDEP, Office of Solid Waste
Administration.

1.05

PROTECTION OF AIR QUALITY

A.

Minimize air pollution by requiring use of properly operating combustion emission control
devices on construction vehicles and equipment and encourage shutdown of motorized
equipment not in use.

B.

Do not burn trash on construction site.

C.

If temporary heating devices are necessary for protection of Work, they shall not cause air
pollution.

1.06

SNOW REMOVAL

A.

CONTRACTOR shall provide snow removal within 4 hrs of end of snowfall on roadways and
other paved surfaces disturbed by construction activity prior to the date of substantial
completion.

1.07

NOISE CONTROL

A.

Conduct operations to cause least annoyance to residents in vicinity of Work, and comply with
applicable local ordinances.

B.

Equip compressors, backhoes, loaders, and other apparatus with mechanical devices
necessary to minimize noise and dust. Equip compressors with silencers on intake lines.

C.

Equip gasoline or oil-operated equipment with silencers or mufflers on intake and exhaust lines.

D.

Line storage bins and hoppers with material that will deaden sounds.

E.

Conduct operation of dumping rock and of carrying rock away in trucks so as to cause minimum
of noise and dust.

F.

Route vehicles carrying rock, concrete or other material over such streets as will cause least
annoyance to public and do not operate on public streets between hours of 8:00 p.m. and
8:00 a.m., or on Saturdays, Sundays or legal holidays unless approved by OWNER.

G.

In order to limit noise impacts in the vicinity of sensitive receptors, construction operations and
activities shall be limited to the hours stipulated in the General Conditions of the Contract
Specifications. All engine generators or pumps must have mufflers and be enclosed within a
temporary structure.
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1.08

DUST CONTROL

A.

Due to close geographic location of Project to other off-site facilities and residential homes take
special care in providing and maintaining temporary site roadways, OWNER'S existing roads,
and public roads used during construction operations in clean, dust free condition.

B.

Comply with local environmental regulations for dust control. If CONTRACTOR'S dust control
measures are considered inadequate by ENGINEER, ENGINEER may require CONTRACTOR
to take additional dust control measures.

C.

In order to control dust, as often as required during each working day, and particularly prior to
the conclusion of each working day, areas under immediate construction (including access
roads and other areas affected thereby) shall be swept and wet down with water sufficiently to
lay dust. In addition, these areas shall be wet down during non-working hours (including
weekends) as often as required to keep the dust under control. The use of calcium chloride or
petroleum products or other chemicals for dust control is prohibited.

1.09

FUELS AND LUBRICANTS

A.

Comply with local, State and Federal regulations concerning transportation and storage of fuels
and lubricants.

B.

Report spills or leaks from fueling equipment or construction equipment to OWNER and cleanup
as required.

C.

OWNER may require CONTRACTOR to remove damaged or leaking equipment from project
site.

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
(Not Used)

* * * END OF SECTION * * *

091719

01560-3
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

SECTION 01570
TRAFFIC REGULATION
PART 1 GENERAL
1.01

SUMMARY

A.

Section Includes:
1.

Traffic control devices and signs including barricades, beacons, warning signs, temporary
traffic signals, temporary pavement markings, lane delineators, guardrails, handrails,
temporary fencing, flag persons, and other appurtenances required to protect pedestrian
traffic, vehicular traffic, and CONTRACTOR'S own work forces during the Work.

2.

Uniformed, trained traffic control personnel as required by local Police Department, County,
or other authority having jurisdiction.

3.

Flagging performed by CONTRACTOR'S own work forces.

4.

Maintenance of traffic control devices and signs.

B.

Measurement and Payment:
1.

Measurement for payment:
a.

b.
2.

3.

1.02
A.
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Payment:
a.

Include cost of Work listed here under the lump-sum prices bid.

b.

The CONTRACTOR shall coordinate the use of traffic police when required by the
Borough of Ramsey. The number of officers so employed and the hours worked
shall be at the discretion of the authorities having jurisdiction. At the discretion of
the local Police Department, Police vehicles may be required on certain sections of
the Work to facilitate traffic control. Compensation for uniformed traffic control
officers will not be provided when such is not required by the municipality, when
CONTRACTOR chooses to use officers instead of his own flag persons, or when
CONTRACTOR fails to provide adequate traffic control with his own personnel.

The cost of uniformed traffic control personnel required by the Borough of Ramsey, their
Police Department, or other authority will be paid directly by the Borough of Ramsey.
REFERENCES
New Jersey Department of Transportation (NJDOT):
1.

B..

Borough Police that may be required for traffic control on this project at the
Borough’s sole discretion, and not due to failure of the CONTRACTOR’S flaggers,
will be available at no cost to the CONTRACTOR.
No measurement will be made for any other work specified under this section.

Standard Specifications for Road and Bridge Construction - Latest Edition (NJDOT
Specs).

United States Department of Transportation (USDOT):
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1.

1.03
A.

SUBMITTALS
Traffic Control Schedule:
1.

2.

3.

B.

2.

1.04

Submit schedule detailing traffic control operations, including setup of traffic control
devices, notification to residents affected by construction operations in immediate area of
Work, street and walkway closings, partial closings, and detours.
Prior to the start of work and before any traffic control devices are set up, CONTRACTOR
will attend a preconstruction meeting with ENGINEER, OWNER, and representatives from
the Police Department and NJDOT to review the schedule and specific requirements for
traffic control.
Submit updates of schedule as necessary to keep OWNER fully informed of traffic
routing.

OWNER will review schedules and updates only for maintenance of adequate traffic patterns
within and through construction areas.
1.

C.

Manual on Uniform Traffic Control Devices for Streets and Highways (USDOT Specs).

OWNER'S review and acceptance shall not be construed as confirming adequacy of
protection measures proposed. CONTRACTOR shall be solely responsible for full
protection of public and CONTRACTOR'S own forces.
CONTRACTOR will notify all residents within the area of construction site about the traffic
plans, particularly the blocking or closing of driveways and street intersections as affected
by the CONTRACTOR’S operations.

Submit in accordance with Section 01300, Submittals.
PROJECT/SITE CONDITIONS

A.

Certain streets will need to be closed when the CONTRACTOR unloads the prepackaged
arsenic treatment units and when constructing the water main and sanitary sewer connections.
In such cases, the CONTRACTOR must coordinate the street closures with the Ramsey Police
Department.

B.

Keep Work areas open to pedestrian and vehicular traffic to maximum extent practical. Provide
safe passage of such traffic and access for emergency vehicles, school buses, postal delivery,
and solid waste collection.

C.

Work hours for construction will conform to the requirements listed in General Conditions,
Section GC.35 – Weekend, Holiday, and Night Work.

D.

In the event Police are needed for traffic control, as determined by the OWNER, the
CONTRACTOR will be directly responsible to schedule such Police as dictated by his
construction operations.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Traffic control devices and materials shall conform to following.
1.
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Manual of Uniform Traffic Control Devices, latest edition.
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PART 3 EXECUTION
3.01

TRAFFIC CONTROL PLAN

A.

Comply with requirements for traffic control as required by local authorities and the NJDOT at
the Spring Street Well/Treatment Facility.

B.

No work will begin until all traffic control measures have been erected and approved by
ENGINEER, local Police Department, and NJDOT (Spring Street).

3.02

VEHICULAR TRAFFIC CONTROL

A.

Provide traffic control for Work in or adjacent to streets, driveways and parking lots.

B.

General Requirements:
1.

For streets along or in which construction is occurring, and for areas where construction
vehicles are entering or leaving streets:
a.

2.

For unpaved trenches and other disturbed areas in pavement:
a.

3.
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Channeling devices, cones, drums, to channelize traffic into undisturbed pavement.

At cross-streets:
a.

4.

Warning signs informing traffic of construction activities ahead and restricting
roadway conditions.

Traffic control signs and channelizing devices, cones, or drums, to screen off disturbed areas in trenches.

For open excavations and other disturbed areas:
a.

Type III: Breakaway barricades and reflective cones.

b.

When drums are used, equip every other drum with steady-burn lights.

c.

CONTRACTOR shall backfill all open excavations at end of each workday. Where
immediate backfilling of the pipeline cannot be performed and only when approved
by ENGINEER and OWNER, CONTRACTOR shall furnish and install, at the end of
each workday, steel plates of sufficient size to completely cover the excavated
area(s), vehicular and pedestrian traffic will not be permitted to traverse any portion
of the steel plates. All roadways will be opened fully to vehicular traffic by the end of
the workday.

5.

Install temporary signs in other areas as necessary to protect public and aid travel of
construction vehicles. Such installation shall be approved by ENGINEER, local Police
Departments, and NJDOT as required.

6.

Provide temporary type pavement markings on replacement pavement surfaces.
Markings shall match existing marking patterns. Place markings on temporary bituminous
pavements, base courses of bituminous final pavements to be left more than 3 days without applying final courses, and final bituminous and concrete pavement surfaces.
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7.

C.

During Working Hours:
1.

2.
3.
4.
D.

3.
4.

3.03

Single-Lane Streets and Closed Roads: Detour traffic through local streets. Provide
access through work area with one lane open for emergency vehicles at all times. Install
breakaway barricades at each end of road with warning signs indicating Road Closed,
Local Traffic Only.
Open Multi-Lane Streets: One lane continuously open for traffic flow in each direction.
Driveways: Open to maximum practical extent. Maximum duration of closure - 4 hrs.
CONTRACTOR to provide 24 hrs advance notice to all property owners.
Sidewalks and Crosswalks: Open to maximum practical extent.

During Nonworking Hours:
1.
2.

E.

The CONTRACTOR shall be responsible for coordination with the Borough of Ramsey,
the Ramsey Police Department, and the NJDOT (Spring Street) as required for traffic
operations and parking prohibitions during construction.

One-Lane Streets: Open.
Multi-Lane Streets: All lanes open. Remove all barricades, drums, and cones from road.
Cover all warning signs.
Driveways: Open.
Sidewalks and Crosswalks: Open.

Barricade and warning sign arrangements shall conform to the Manual on Uniform Traffic
Control Devices as minimum.
PEDESTRIAN TRAFFIC CONTROL

A.

Protect pedestrians and residents from construction operations and vehicular traffic traveling
through construction area.

B.

During working hours, provide Type I or II barricades to protect public from open excavations,
wet concrete, newly constructed pavement, and other construction operations, stockpiled
materials, construction equipment, and vehicular traffic.

C.

Upon stopping construction operations for day, remove all excess materials and equipment from
construction site which would cause obstruction to traffic. Where equipment is parked off side
streets and roads, sufficient barricades with warning lights will be provided around equipment.
Lock and shutter all equipment.

D.

Stockpile materials so as not to block streets, alleys, drives, sidewalks, and crosswalks, and
prevent unobstructed site distance for vehicles. Grade backfilled trenches uniformly and install
temporary pavements as required to permit safe crossing by vehicles. Install bridging and
handrails where necessary for safe passage by pedestrians over pipeline trenches or other
disturbed surfaces.

3.04

TRAFFIC CONTROL FOR CONTRACTOR'S EQUIPMENT

A.

Operate construction equipment in accordance with applicable traffic laws and safety
regulations.

B.

Furnish equipment with warning lights and audible warning devices as minimum.

C.

Where equipment enters or leaves public roadways, provide warning signs, or barricades. In
moderate and high vehicular traffic volume areas, provide flagpersons or temporary traffic
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signals to control traffic and aid travel of construction equipment.
pedestrian traffic areas, provide flagpersons to control traffic.

In moderate or high

* * * END OF SECTION * * *
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SECTION 01640
OWNER-FURNISHED CONTRACTOR-INSTALLED ITEMS

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

B.

Measurement and Payment:
1.

1.02

Requirements associated with OWNER-furnished CONTRACTOR-installed (OFCI)
products, including providing miscellaneous items and accessories for a complete and
functioning installation.

Consider Work specified in this section incidental and include cost as part of appropriate
lump sum or unit prices specified in the Bid Form.

RELATED SECTIONS

A.

Section 01010, Summary of Work

B.

Section 01300, Submittals

1.03

OWNER-FURNISHED CONTRACTOR-INSTALLED PRODUCTS

A.

Four (4) containerized packaged water treatment units as described in Section 01010, Summary
of Work.

B.

One (1) CO2 injection skid, CO2 scale, and Scale indicator for Martis Well as described in
Section 01010, Summary of Work.

C.

Water treatment dry media and resin for each water treatment unit as described in Section
01010, Summary of Work. Resin and media volumes for each unit are shown on the Drawings.

1.04

OFCI DELIVERY SCHEDULE

A.

The sequence and tentative schedule for delivery of the treatment units is presented in Section
01010, Summary of Work. CONTRACTOR’s construction schedule submittal shall include and
coordinate with the treatment units’ delivery schedules.

B.

CONTRACTOR shall coordinate with the manufacturer of the water treatment units to schedule
the delivery of the treatment units and the delivery of the water treatment media and resin.

1.05
A.

OFCI SHIPMENT DELIVERY
Upon receipt of a shipment of an OFCI item(s), the CONTRACTOR shall perform the following
tasks:
1. Verify the item(s) received matches the equipment drawing details for the specific
construction site.
2. Examine the merchandise for obvious damage.
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a. If damage is observed, refuse the shipment and contact the OWNER and treatment unit
manufacturer immediately. Provide details of the damage in writing.
3.

1.06

Upon acceptance of the delivery, CONTRACTOR shall be responsible for the protection,
storage, handling, and installation of the OFCI products and shall provide OWNER with a
signed copy of the Freight Bill or Delivery Ticket.

OFCI SHIPMENT UNLOADING

A.

CONTRACTOR shall provide all equipment, rigging, plant and labor to unload, set, and store all
OFCI products.

B.

CONTRACTOR shall coordinate with the treatment unit manufacturer to obtain lifting and
handling requirements for the OFCI products.

1.07
A.

STORAGE
CONTRACTOR shall store all OFCI products in an area that is secure from vandalism or theft
and shall provide protection and security of all OFCI products.

PART 2 PRODUCTS
(Not Used)
PART 3 EXECUTION
3.01

INSTALLATION

A.

CONTRACTOR shall install all OFCI products in accordance with the Contract Documents,
approved shop drawings, the manufacturer’s instructions, and as directed.

B.

CONTRACTOR shall install the treatment media and resin at each treatment unit. See Section
01010, Summary of Work.

C.

CONTRACTOR shall provide Startup Services as described in Section 01010, Summary of
Work, and the Contract Documents.

* * * END OF SECTION * * *
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SECTION 01656B
DISINFECTION OF WATER MAIN PIPING AND TREATMENT EQUIPMENT
PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.

B.

Measurement and Payment:
1.

2.
3.

1.02
A.

The cost for disinfection of all piping and the arsenic/PFA treatment system(s) within the
packaged treatment unit (Waterpod) will be included in the lump sum prices bid for the
Contract Work.
Include in cost all labor, equipment, chemicals, laboratory analysis, disposal of treated
water.
No charge will be made by OWNER for the use of water to disinfect the piping, except
where rechlorination is required to be performed as described in this Specification.

REFERENCES
American Water Works Association (AWWA):
1.
2.
3.
3.

1.03

Disinfection of all water main piping, both underground and above ground.
Disinfection of existing piping were new piping has connected to existing piping, or where
modifications of existing piping have been made.
Disinfection of interior piping and treatment equipment for containerized packaged water
treatment units.

AWWA C651-14 – Standard for Disinfecting Water Mains.
AWWA C652-11 – Disinfection of Water Storage Facilities.
AWWA C653-13 – Disinfection of Water Treatment Plants.
AWWA C655-18 – Field Dechlorination.

SUBMITTALS

A.

Prior to starting disinfection work, furnish detailed outline of proposed sequence of operation,
manner of filling and flushing piping, and disposal of treated water.

B.

Submit in accordance with Section 01300, Submittals.

1.04
A.

QUALITY ASSURANCE
Regulatory Requirements:
1.

B.

Source Quality Assurance:
1.
2.
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Disinfection work shall be acceptable to ENGINEER and New Jersey Department of
Environmental Protection (NJDEP). If requirements of this section are in conflict with
requirements of regulatory agencies, latter shall govern.

Perform Work in connection with disinfection under direction of experienced supervisor.
Use equipment in proper working condition and adequate for specified Work.
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PART 2 PRODUCTS
2.01
A.
B.

CHLORINE
Use sodium hypochlorite (5-15% available chlorine) for disinfection. Sodium hypochlorite shall
be newly purchased and properly labeled with the allowable shelf life indicated.
Use of high-test calcium hypochlorite (65% available chlorine) for disinfection.

PART 3 EXECUTION
3.01

GENERAL

A.

Method of disinfection for piping and arsenic treatment system shall conform to "Continuous
Feed Method", AWWA C651-14.

B.

Disinfect clearwell chamber for existing air stripping facility in accordance with AWWA C652-11.

C.

Disinfection of the packaged treatment facility (Waterpod) will conform to AWWA C653-13
where applicable and AdEdge Technologies’s guidelines and standards for disinfection of the
equipment and vessels within the Waterpod. Liquid chlorine will be used for disinfection.

D.

Use water from existing system to fill pipes, disinfect piping, and for flushing lines.

3.02
A.

3.03

CHLORINE PREPARATION
Chlorine solution shall be prepared to obtain the proper concentration required by the
AWWA C651-14, C652-11, AWWA C653-13 Standards and AdEdge’s guidelines for the
Waterpod. Different solution strengths will be required depending on surface/pipe being applied
to. Prior to chlorinating, submit the ENGINEER details on the manufacturer and quantity of
chlorine to be used in preparing the chlorine solution.
PIPELINE PREPARATION

A.

After pressure and leakage tests complete, flush pipe thoroughly to remove foreign material.
The hydrant in front of the well house shall be used for flushing. It is anticipated that the well will
be used to fill the well station piping. The piping will need to be filled at a controlled rate by
controlling the speed of the VFD, where such VFD’s exist, or using a valve.

B.

Release entrapped air at high points and fill pipe with chlorine and water to allow disinfecting
agent to come in contact with interior surfaces of the pipe.

C.

If complete venting cannot be accomplished through available outlets, provide necessary
corporation cocks and vent piping. Remove after disinfection is completed and results approved
by ENGINEER. Cost for all material, labor, and equipment to be included in the price bid for
Contract Work.

3.04
A.

APPLICATION OF DISINFECTANT FOR PIPELINES
Point of Application:
1.
2.

091719

Apply chlorinating agent at supply end of line being disinfected.
Apply disinfectant through tap located near well head on discharge side of check valve at
the well head or as directed by ENGINEER.
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B.

Rate of Application:
1.
2.
3.

C.

Isolating Systems:
1.

D.

2.

3.05

Operate valves and appurtenances while line is being disinfected to ensure surfaces of
valves are disinfected.

Swabbing:
1.

G.

Retain chlorinated water in water main for a minimum period of 24 hrs with chlorine
residual at the end of this period of not less than 10 mg/l (ppm).

Disinfecting Valves:
1.

F.

Keep chlorine disinfecting solution and contaminated water from flowing into existing
active well or previously chlorinated and flushed pipelines. The CONTRACTOR will
furnish and install pressure gages, isolation valve, and a backflow preventer where
temporary connections are made to existing mains or existing fire hydrants for water
supply. Such arrangement for connection to existing system will be approved by the
OWNER.

Quality:
1.

E.

Introduce water at controlled rate in order to regulate chlorine dosage.
Proportion rate of chlorine mixture flow to rate of water entering the line so chlorine dose
applied produces at least 25 mg/l chlorine.
Method of determining rate of flow of water into pipeline being disinfected shall be
approved by ENGINEER.

Flush and swab pipe, fittings, or valves that must be placed in service immediately with
5% solution of calcium hypochlorite immediately prior to assembly.
Secure approval from ENGINEER before using this method of disinfection.

Valve Operation: Operation of valves for existing water mains will be performed by OWNER.
FINAL FLUSHING AND TEST FOR PIPELINES

A.

Following chlorination, flush pipeline or system until replacement water in system is proven to be
comparable in quality to water which will enter pipeline or system.

B.

After flushing, let the pipeline sit for a minimum of 16 hours and then conduct bacteriological
sampling. When directed by the ENGINEER, collect 2 sets of samples without flushing the main
a minimum of 15 minutes apart while the sampling taps are left running. Both sets of samples
must pass for the piping to be approved for release. Results shall meet State Drinking Water
Requirements.

C.

Samples shall be analyzed by NJDEP-approved laboratory certified to analyze potable drinking
water. Collect and deliver samples to laboratory in presence of ENGINEER.
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D.

Repetition of Flushing and Testing:
1.
2.

3.06
A.

APPLICATION OF DISINFECTANT FOR CLEARWELL
Point of Application:
1.

B.

3.

3.07

Keep chlorine disinfecting solution and contaminated water from flowing into existing
active well or previously chlorinated and flushed pipelines. The CONTRACTOR will
furnish and install pressure gages, isolation valve, and a backflow preventer where
temporary connections are made to existing mains or existing fire hydrants for water
supply. Such arrangement for connection to existing system will be approved by the
OWNER.

Quality:
1.

E.

Introduce water at controlled rate in order to regulate chlorine dosage.
Proportion rate of chlorine mixture flow to rate of water entering the line so chlorine dose
applied produces at least 10 mg/l chlorine.
Method of determining rate of flow of water into pipeline being disinfected shall be
approved by ENGINEER.

Isolating Systems:
1.

D.

Apply disinfectant through a tap located on the piping before entry into the clearwell.

Rate of Application:
1.
2.

C.

If initial disinfection results in an unsatisfactory bacterial test, repeat disinfection until
satisfactory results are obtained.
Cost for redisinfection of main, including sampling analysis, to be paid by CONTRACTOR.

Retain chlorinated water in water main for a minimum period of 24 hrs with chlorine
residual at the end of this period of not less than 10 mg/l (ppm).

Valve Operation: Operation of valves for existing water mains will be performed by OWNER.
FINAL FLUSHING AND TEST FOR CLEARWELL

A.

After the chlorination procedure is completed and when directed by the Engineer, collect two
samples from the clearwell.

B.

Clearwell will be flushed until replacement water in clearwell is proven to be comparable in
quality to water which will enter the system.

C.

Samples shall be analyzed by NJDEP-approved laboratory certified to analyze potable drinking
water. Collect and deliver samples to laboratory in presence of ENGINEER.

D.

Repetition of Flushing and Testing:
1.
3.
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If initial disinfection results in an unsatisfactory bacterial test, repeat disinfection until
satisfactory results are obtained.
Cost for redisinfection of main, including sampling analysis, to be paid by CONTRACTOR.
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3.08

DISPOSAL OF CHLORINATED WATER

A.

All chlorinated water will be neutralized in accordance with AWWA C655-18 before discharging
from pipeline. The discharging of chlorinated water to ground surface, storm drain system, or
waterways will not be permitted.

B.

Furnish complete details to ENGINEER on the setup and neutralizing agent to be used for
dechlorination.

3.09
A.

TEST KIT
Provide chlorine comparator test kit for determining chlorine concentrations and residuals during
disinfection operations and disposal of treated water.
* * * END OF SECTION * * *
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SECTION 01669A
HYDROSTATIC TESTS FOR PRESSURE MAINS

PART 1 GENERAL
1.01
A.

1.02
A.

SUMMARY
Work Included:
1.

Pressure test and leakage test for all new water main piping, including new chlorine
contact chamber piping.

2.

The Contractor will only be required to pressure test the pipe installed under this Contract
and will not pressure test the piping installed within the packaged treatment unit which
was built under a separate contract. The Contractor will provide any caps, plugs, taps,
valve, etc. as required to isolate the sections of pipe installed under this Contract to allow
these sections of piping to be pressure tested. Each inlet and outlet piping segment will
require a separate pressure test and will be performed before final connection to the
packaged treatment facility.

3.

Hydrostatic testing will include the furnishing of all pumps, taps, pipe connections,
backflow preventers, gages, temporary blocking and restraint of new pipe, and other
accessories and appurtenances, and the furnishing of all labor, materials, tools, and
appliances necessary to complete the work as specified or shown.

4.

Payment will be included in the lump sum or unit prices bid for each well/treatment facility.

REFERENCES
American Water Works Association (AWWA):
1.

1.03
A.

AWWA C600 - Standard for Installation of Ductile Iron Water Mains and Their
Appurtenances.

QUALITY ASSURANCE
Perform hydrostatic tests on pressure mains in accordance with AWWA C600.

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
3.01
A.

091719

GENERAL
Conduct pressure and leakage tests in accordance with Section 5 of AWWA C600 and these
Specifications. Furnish all necessary temporary caps, plugs, valves, and bracing for isolation of
new pipe. CONTRACTOR will furnish and install backflow assembly for connection to existing
fire hydrants for filling and flushing new mains. OWNER to operate existing system hydrants
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and valves. Provide 1-in. tap and corporation on new main to introduce water for filling and
testing.
B.

Commence test procedures when following conditions met.
1.

Pipe section to be tested is clean and free of dirt, sand, or other foreign material.

2.

Pipe outlets plugged with test plugs. Plugs, pipes, fittings, and valves secured to prevent
blowouts.
Value of applied test pressure checked at each point in test section to ensure it does not
exceed maximum allowable pressure of pipes, valves, fittings, and appurtenances.

3.

C.

Safety: Perform pressure testing in accordance with OSHA requirements and in manner
protecting workers, bystanders, and adjacent property.

D.

Correct leaks and defects, and retest until acceptable results obtained.

3.02
A.

PRESSURE TEST
Test pressures shall be as follows.
1.

B.

Test Procedure:
1.

2.
3.
4.

5.
6.
7.

3.03

Test Pressure: 1-1/2 times operating pressure or 150 psi minimum at lowest elevation in
test section.

Add water to expel air. Release entrapped air a high points while filling main. If complete
venting cannot be accomplished through available outlets, provide necessary corporation
cocks and vent piping. Remove after testing is completed and results approved by
ENGINEER.
Pressurizing equipment shall include regulator set to avoid over pressurizing and
damaging otherwise acceptable line.
Make test connection, subject main to normal water pressure, and examine for leaks.
Apply test pressure by means of force pump of design and capacity that required
pressure can be applied and maintained without interruption for duration of test. Do not
allow pressure to drop more than 5 psi.
Measure test pressure by means of tested and properly calibrated pressure gauge.
Perform final test at required test pressure for 2 hrs.
In case repairs are required, repeat pressure test until pipe installation conforms to
specified requirements.

LEAKAGE TEST

A.

Conduct leakage test after pressure test. Final leakage test may be waived by ENGINEER if
found unnecessary to add water during duration of pressure test.

B.

Leakage defined as quantity of water to be supplied into newly laid pipe, or section thereof,
necessary to maintain specified leakage test pressure after main has been filled with water and
entrapped air expelled.
1.
2.

091719

Leakage shall not exceed number of gph as defined in AWWA C600.
If section under test contains pipes of various diameter, allowable leakage will be sum of
computed leakage for each size of pipe.
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C.

Test Procedure:
1.
2.
3.

Submit test section to approximately 150 psi gauge pressure at lowest elevation of force
main under test.
Conduct final leakage test for 2 hrs.
Repair defects and retest until acceptable results obtained.
* * * END OF SECTION * * *
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SECTION 01710
CLEANING

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.
4.
5.
6.

1.02
A.

Site restoration to condition equal to or better than existing prior to start of construction.
Removal and off-site disposal of construction debris, including, but not limited to,
concrete, pumps, valves, supports, rocks, trees, stumps, excess construction materials.
Sweeping.
Cleaning.
Removal of construction facilities and utilities.
Other appurtenant and incidental Work.

DISPOSAL REQUIREMENTS
Conduct cleaning and disposal operations to comply with codes, ordinances, regulations, and
antipollution laws.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Use only those cleaning materials which will not create hazards to property and persons or
damage surfaces of material to be cleaned.

PART 3 EXECUTION
3.01

DURING CONSTRUCTION

A.

Keep premises and adjacent properties free from accumulations of waste materials, rubbish,
and other debris resulting from construction operations.

B.

Provide on-site containers for collection and removal of waste materials, debris, and rubbish in
accordance with applicable regulations.

3.02

FINAL CLEANING

A.

Remove all rubbish, scrap, and surplus material, debris, false work, temporary structures,
including foundations, construction plant, and equipment resulting from the Work performed.

B.

Restore all areas which have been used for storage of material and equipment, and all areas
which have been disturbed in completing the Work.

C.

Place soil erosion control measures in areas outside construction areas damaged in the
completion of the Work, and maintain such areas as required until the expiration of the
maintenance period as stipulated in the Performance Bond.

D.

Clean all storm drains of any material deposited therein as caused by the completion of the
Work.
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E.

Remove all traffic control devices.

F.

Clean all manhole frames and covers, storm drain gratings, and valve boxes and covers used
during the course of the project.

G.

Sweep all streets utilized or worked on during the completion of the Work with self-contained
mechanical sweeping equipment.

H.

Clean haul roads and streets used as haul roads of accumulated material.

I.

Prior to final completion or OWNER occupancy, CONTRACTOR with ENGINEER and OWNER,
shall conduct inspection of sight-exposed interior and exterior surfaces and work areas to verify
Work and site is clean.

* * * END OF SECTION * * *
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SECTION 01720
PROJECT RECORD DOCUMENTS

PART 1

GENERAL

1.01

SUMMARY

A.

Maintain at site one record copy of:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.02
A.

SUBMITTALS
At Substantial Completion:
1.

B.

Drawings.
Specifications
Addenda.
Change Orders and other modifications to Contract.
ENGINEER field orders, written instructions, or clarifications.
Approved submittals.
Field test records.
Construction photographs.
Associated permits.
Approved Operation and Maintenance Manuals.

Deliver one marked up set of Drawings to ENGINEER for use in preparation of
Record Drawings.

Accompany submittals with transmittal letter containing following:
1.
2.
3.
4.
5.

Date.
Project title and number.
CONTRACTOR'S name and address.
Title of record document.
Signature of CONTRACTOR or authorized representative.

PART 2

PRODUCTS

2.01

(Not Used)

PART 3

EXECUTION

3.01

MAINTENANCE OF DOCUMENTS

A.

Store documents on site apart from documents used for construction.

B.

Maintain documents in clean, dry, legible condition and in good order. Do not use record
documents for construction purposes.
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C.

Make documents available for inspection by ENGINEER or OWNER.

D.

Failure to properly maintain record documents may be reason to delay a portion of progress
payments until records comply with Contract Documents.

3.02

RECORD DOCUMENTS

A.

Label each document “PROJECT RECORD” in neat, large printed letters.

B.

Maintain record set of Drawings and Specifications legibly annotated to show all changes that
are made during construction.
1.
2.

C.

Record information concurrently with construction progress.
1.
2.

D.

Graphically depict changes by modifying or adding to plans or details.
Make changes on each sheet affected by changes.

Do not conceal Work until required information is recorded.
Record changes made by Written Amendment, Field Order, Change Order, or Work
Directive Change.

Drawings:
1.

General:
a.
b.
c.

2.

Horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.
Field changes.
Details not on original Drawings.

Specifications:
a.

b.
c.

Mark Specification sections: to show substantial variations in actual Work
performed in comparison with bid Specifications and modifications to
Specifications. Give particular attention to substitutions, selection of options and
similar information on elements that are concealed or cannot otherwise be
readily discerned later by direct observation.
Note related record drawing information and Product Data.
Check Electrical Specifications for requirements of providing Record Drawings.

* * * END OF SECTION * * *
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SECTION 02025
TEST PIT EXCAVATION

PART 1

GENERAL

1.01

SUMMARY

A.

Section Includes:
1.

B.

Test pit excavation to identify subsurface conditions and confirm location of existing
underground utilities at each well site.

Location of test pits as indicated on Drawings or as directed by ENGINEER.
Two (2) test pits at each well site/treatment facility shall be included in the lump sum prices
bid for each well site/treatment facility.

1.02
A.

1.03
A.

REFERENCES TO OTHER SECTIONS
The requirements of Section 02221, Trenching, Backfilling, and Compacting, insofar as they
apply, are incorporated herein.
SUBMITTALS
Test Pit Report:
1.
2.

When directed by ENGINEER, submit test pit report. Test pit report shall be based on
field information.
Submit one marked-up set of Contract Drawings to ENGINEER for review.
a.

Drawing shall clearly show dimensions, depths, and materials of the various
underground utilities and features.
Provide additional sketches required for clarification.

b.
3.
B.
PART 2

Submit within 2 working days after completion of each test pit.

Submit in accordance with Section 01300, Submittals.
PRODUCTS
(Not Used)

PART 3

EXECUTION

3.01

PREPARATION

A.

Do not start excavation until directed by ENGINEER.

B.

Arrange for field markout of all utilities from respective utility companies.

3.02
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A.

Perform test pit excavations to depth as directed by ENGINEER.

B.

Conduct test pit excavation for each location as shown on Drawings or as directed by
ENGINEER. Where test pits are to be excavated in paved roadways, existing pavement shall
be cut or sawed prior to excavating.

C.

Excavation shall be performed in 1-ft lifts. As excavation approaches anticipated depth of
existing buried utilities, CONTRACTOR shall apply hand-excavation methods.

3.03

RECORDS

A.

Record depth measurements to nearest 1/10 ft.

B.

Record static water level after completion of excavation to nearest 1/10 ft with ground surface
as reference datum.

3.04

BACKFILL AND CLEANUP

A.

Backfill test pits with excavated materials and compact to prevent settlement. Where
excavated material is unsuitable as determined by ENGINEER, backfill with select backfill
material.

B.

Restore vegetation to natural state.

C.

Level piles of excavated material resulting from test pit excavation or other operations.

D.

Clean site of debris resulting from CONTRACTOR'S operations.

E.

Replace pavement where excavations are performed in street areas.

* * * END OF SECTION * * *
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SECTION 02030
ENVIRONMENTAL PROTECTION

PART 1

GENERAL

1.01

DESCRIPTION

A.

Work Included: The CONTRACTOR shall minimize environmental impact due to his
operations during all phases of his work. The CONTRACTOR shall provide all labor,
supervision, materials and equipment necessary for properly performing and completing the
work as shown on the Contract Drawings or specified herein. The CONTRACTOR shall
furnish, erect, maintain and remove all temporary works as may be required. These
requirements include material, equipment or any other provisions that shall insure safety and
adequate protection for any and all persons directly or indirectly exposed to the construction
environment. This shall include material and equipment as necessary, such as guards,
lights, barriers, sign posts, etc. In general, the CONTRACTOR shall furnish any and all
material and equipment necessary to protect the surrounding environment.

B.

Related Work Described Elsewhere.
1.
2.

1.02
A.

QUALITY ASSURANCE
Standards.
1.
2.
3.

1.03
A.

Comply with standards specified herein as listed in the General Conditions of the
Contract.
Comply with all applicable OSHA and Environmental Protection Agency (EPA)
regulations.
Where the referenced specifications cite requirements differing from those included in
these specifications, the more stringent, highest quality shall govern.

PROHIBITED CONSTRUCTION PROCEDURE
General: The CONTRACTOR shall not conduct any operations which are considered to be
prohibited construction procedures as defined by the New Jersey Department of
Environmental Protection (NJDEP) and/or the Occupational Safety and Health Administration
(OSHA). Prohibited construction procedures include, but are not limited to the following
activities:
1.
2.

091719

Coatings, Section 09805.
Water Main Disinfection, Section 01656B.

Dumping of material into any stream corridor, wetlands, surface waters or unspecified
locations.
Indiscriminate and arbitrary operation of equipment in stream corridors, wetlands or
any surface waters.
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3.

Pumping of silt-laden water from trenches or other excavations into surface waters,
stream corridors, wetlands and sewer systems.

4.

Damaging vegetation adjacent to or outside of the access road or the right-of-way.

5.

Disposal of trees, brush and other debris into streams, wetlands, surface waters or at
any unspecified location.

6.

Permanent or unspecified alteration of the flow line of the stream.

7.

Open burning of project debris.

8.

Stockpiling of materials within environmentally sensitive areas without direction from
the ENGINEER.

9.

Disposing of excess or unsuitable excavated material in wetlands or floodplains, even
with the permission of the property owner.

10.

Disposing of lead-contaminated material as household waste or in any manner less
than the required procedure for handling and disposing of hazardous material.

B.

The CONTRACTOR shall, upon notification of the ENGINEER, cease any operations which,
in the opinion of the ENGINEER, are considered to be prohibited construction procedures.
The CONTRACTOR shall correct, as directed by the ENGINEER, any defects of said
operations, at no cost to the OWNER.

C.

Any damage occurring to the surrounding area shall be repaired immediately by the
CONTRACTOR at his expense. During construction the CONTRACTOR shall take all
precautions and use barriers or other protective devices necessary to prevent damage to the
existing structures or their contents beyond the limits necessary for the proper completion of
the work.

1.04
A.

1.05
A.

PART 2

091719

REGULATIONS
The CONTRACTOR shall comply with all applicable Federal, State and local regulations
governing the control of air and water pollution and solid wastes.
EXISTING DRAINAGE FACILITIES
The CONTRACTOR shall, at all times and during all phases of his operations, provide for
continuous and unaffected function of all manmade and natural surface and subsurface
drainage systems which may be affected by the construction. Said provisions shall be
approved by the ENGINEER prior to their installation or utilization and shall be performed at
no additional compensation.
PRODUCTS – not applicable
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PART 3

EXECUTION

3.01

SAFETY REQUIREMENTS

A.

Codes: All construction work shall be performed in accordance with all applicable safety
codes. Applicable safety codes shall mean the latest edition including any and all
amendments, revisions and additions thereto to the Federal Department of Labor, OSHA;
and applicable safety, health regulations and Building Codes for construction in the State of
New Jersey.

B.

All work shall be accomplished in a manner to provide for the safety of the workers, public,
and others that might be affected by the work. Safety requirements shall also include
adherence to all applicable local safety codes and ordinances. The CONTRACTOR shall
install and maintain all necessary warning signs, lights or other equipment required to
maintain the safety of these operations.

3.02

PROTECTION

A.

Existing Facilities: The CONTRACTOR shall make provision for the protection of all existing
structures, utilities, trees, or other which might be damaged in the course of the
CONTRACTOR'S demolition or construction operations.

B.

Provide adequate and suitable protection to the OWNER'S occupancy, and to the
surrounding residential occupancy during the execution and completion of the work required
as specified herein. Execution and completion of the work required shall be accomplished in
such a manner that any and all residential activities may take place without any interference,
interruption or endangerment, and at no time shall public health be compromised. The
CONTRACTOR shall work in close cooperation and coordination with the ENGINEER to
assure that no changes in the normal residential activities occur and a minimum of nuisances
result from operations.

3.03
A.

LEAD-BASED PAINT (LBP) (Not Applicable To This Project)
General: The water tank had very limited paint chip lead testing and the pipe coatings may
contain small percentages of lead (≤ 0.04%). The CONTRACTOR shall use all means
necessary to maintain personal and environmental protection in proper and safe condition
during removal of existing paint from various pipes. Refer to Specification Section 01561,
Worker and Environmental Controls for Industrial Lead Paint Removal from Steel
Superstructures.

* * * END OF SECTION * * *
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SECTION 02060
SELECTIVE DEMOLITION OF EXISTING EQUIPMENT AND STRUCTURES
PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

1.02

All Well/Treatment Facility Sites - Requirements for demolition and removal of Isolux
Arsenic treatment vessels, skids, piping, backpressure vault (Arrow Rd), select
underground piping and conduit, electrical cabinets, equipment, and wiring, driveways,
fencing, etc., as shown on the Contract Drawings and Stipulated in the Contract
Specifications.

MEASUREMENT AND PAYMENT

A.

The cost for demolition, containment, removal, and disposal of existing wall material, piping,
conduits, Isolux treatment equipment, driveways, fences, electrical cabinets, equipment, and
wiring, and other incidental materials will be included in the lump sum price for the Contract
Work at each site.

B.

Include all cost for containment, hauling, and disposal fees in the lump sum price bid.

C.

In general, the Work at other well sites/treatment facilities consists of the removal and disposal
of the existing Isolux skid-mounted Arsenic water treatment system including vessels, bag
filters, booster pumps, PVC piping, true union valves, and fittings, driveways, fences, vaults,
electrical cabinets, equipment, and wiring necessary to complete the Work as specified or
shown.

D.

Furnish all labor, materials, tools, and appliances necessary to complete the Work as specified
or shown.

1.03

SUBMITTALS

A.

Schedule of demolition work.

B.

Submit in accordance with Section 01300, Submittals.

1.04
A.

1.05
A.

QUALITY ASSURANCE
Conform to all applicable closure requirements and/or guidelines of State, County, and local
regulatory agencies.
DEFINITIONS
Remove: Remove portions of existing wall, pipe, vessels, cabinets, equipment, wiring, conduit,
etc. as specified or as noted on Drawings.

PART 2 PRODUCTS
(Not applicable)
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PART 3 EXECUTION
3.01
A.

PREPARATION
Prior to demolition work, accomplish the following:
1.

3.02
A.
B.

GENERAL
Comply with requirements of CONTRACTOR’S Health and Safety Plan specified in Section
01155C, On-Site Health and Safety Requirements.
Protection of Property:
1.

2.
3.

3.03

Survey and record condition of existing equipment and pipe/conduit to remain in place
that may be affected by Work. After Work complete, survey conditions again, restore
equipment and pipe/conduit to original condition at no additional cost to OWNER.
Conduct surveys in presence of ENGINEER.

Do not close or obstruct streets, walks, parking areas, or other facilities occupied and
used by OWNER and public without prior written permission of OWNER and other
authorities having jurisdiction.
Maintain in service and protect from damage existing facilities, utilities, and equipment to
remain.
Any equipment or materials being reused shall either be kept inside the well station
protected during construction or kept in a container or enclosed trailer so that the
equipment and materials are protected from the weather and in the same condition as
before the start of construction.

REMOVAL OPERATIONS

A.

Remove section of interior walls as shown on Drawings. Remove and replace conduit and pipe
as required to accomplish partial wall demolition and restoration.

B.

Remove existing steel skid with arsenic treatment system. Remove piping and vessels as
required to accomplish skid removal.

C.

Provide solid waste container of suitable size for disposal of all materials. Temporary
stockpiling of materials on site without a container will not be permitted. Once full or at least
every two weeks, haul off containers to approved dump site.

D.

Blacktop material from demolished driveways must be kept separate from other materials and
debris.

3.05

DISPOSAL

A.

Dispose of debris and other undesirable and unsalvageable material resulting from
decommissioning operations.

B.

Dispose of all material, including concrete and pavement, in accordance with approved
decommissioning plan and State, County, and local agency regulations.

C.

Dispose of all equipment, piping, and masonry in accordance with State, County, and local
requirements.

D.

The CONTRACTOR shall pay all disposal costs.
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SECTION 02100A
SITE PREPARATION

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

B.

Measurement and Payment:
1.

1.02

Requirements for clearing and grubbing, salvaged topsoil, demolition, and miscellaneous
surface features.

Consider Work specified in this section incidental and include cost as part of appropriate
lump sum or unit prices specified in the Bid Form.

DEFINITIONS

A.

Structures and Surface Features: For purpose of this section, shall mean existing structures
and surface features, including but not limited to buildings, pavements, curb and gutter, signs,
posts, fences, trees, shrubs, landscaped surface features, manholes and other miscellaneous
items.

B.

Utilities: For purpose of this section, shall mean existing gas mains, water mains, electric lines
and conduits, telephone and other communication lines and conduits, sewer pipe, storm drains,
cable television, other utilities, and appurtenances.

C.

Salvaged Topsoil: Natural loam, sandy loam, silt loam, silty clay loam, or clay loam humusbearing soils available from overlying portions of areas to be excavated for construction.

1.03
A.

PROJECT/SITE CONDITIONS
Provide 72-hr notice, prior to beginning construction, to owners of existing utilities, structures,
and surface features.

PART 2 PRODUCTS
(Not Used)

PART 3 EXECUTION
3.01

PREPARATION

A.

Provide protection and support during construction for existing utilities, structures, and surface
features.

B.

Remove obstructions such as mounds of dirt, stone or debris located within working limits.
Obstructions such as street signs, small culverts, end walls, advertising signs, and guard posts
may be removed if promptly replaced to original condition unless otherwise specified in Contract
Documents.
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3.02

CLEARING AND GRUBBING

A.

Clearing and grubbing consists of cutting and disposing of trees, brush, windfalls, logs, and
other vegetation, and removing and disposing of roots, stumps, stubs, grubs, logs, and other
timber.

B.

Clear areas within easements and rights-of-way as necessary for work.

C.

Do not remove or cut down trees unless located within limits of excavation or unless removal
indicated on Drawings.

D.

Do not trim trees unless located within easements or rights-of-way shown on Drawings. Trim in
accordance with generally accepted horticultural practices when partial removal of roots
necessitates trimming to save trees, and paint cut limbs greater than 1 in. in dia with asphalt
base tree paint.

E.

Dispose of materials removed by clearing and grubbing in accordance with applicable
requirements of OWNER.

F.

Construct sediment filter fence as shown on the Drawing downstream of area subject to erosion
as a result of construction activity.

G.

Construct stone or fabric inlet sediment filter protection as shown on the Drawing at catchbasins
or inlets subject to acceptance of eroded materials as a result of construction activity.

3.03

STRIPPING TOPSOIL

A.

Cut or mow and remove grass, weeds, and other vegetation before stripping topsoil.

B.

Provide transportation of material and sites for stockpiles if adequate areas not available within
easements and rights-of-way shown on Drawings.

3.04

DEMOLITION

A.

Demolition includes cutting and breaking out existing concrete and masonry, and removal of
piping, pavement, utilities, structures, and surface features in direct conflict with Work or
required to be demolished as shown on Drawings.

B.

Protect utilities, structures, surface features, and facilities which are to remain in-place.

3.05

RESTORATION

A.

Restore existing utilities, surface features, and structures to condition equal to or exceeding
condition which existed prior to construction.

B.

Restore to original condition or better damaged landscape work such as trees, shrubs, and
grass within and outside of construction limits in accordance with Section 02900, Restoration.

* * * END OF SECTION * * *
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SECTION 02220
STRUCTURE EXCAVATION AND BACKFILLING

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.
4.
5.

B.

Measurement and Payment:
1.

1.02
A.

American Society for Testing and Materials (ASTM):

4.
5.
6.
7.

C33-90 - Standard Specification for Concrete Aggregates.
D422 E1-63 - Standard Test Method for Particle Size Analysis of Soils.
D1556 E1-90 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Sand Cone Method.
D1557-91 - Test Method for Laboratory Compaction Characteristics of Soil Using Modified
Effort (56,000 ft-lbs/ft (2,700 kN-m/m) Drop).
D2167-84 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method.
D2922-91 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth).
D2937-83 - Standard Test Method for Density of Soil in Place by the Drive-Cylinder
Method.

U.S. Army Corps of Engineers/U.S. Department of Interior:
1.

1.03

Payment shall be included as part of lump sum specified by CONTRACTOR in Bid Form.

REFERENCES

1.
2.
3.

B.

Site preparation.
Rock excavation.
Dewatering.
Excavation, backfill, and compaction.
Removal and disposal of unsuitable material.

Unified Soil Classification System.

DEFINITIONS

A.

Influence Zone Under Foundations, Pavements, or Sidewalks: Area below foundation or
pavement and sidewalk base bounded by 1 horizontal to 2 vertical slope extending outward
from 1 ft beyond outer edges of foundation, pavement or sidewalk.

B.

Influence Zone Under Piping or Electrical Ducts: Area below limits bounded by line 6 in. below
pipe or duct and by 1 horizontal to 2 vertical slope extending outward from that line 1 ft beyond
outer edge of pipe or duct.

C.

Unsuitable Material: Topsoil, peat, organic soils, and materials containing slag, cinders, foundry
sand, debris, and rubble or soil with less than required bearing capacity as determined by
ENGINEER.
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D.

Rock Excavation:
1.
2.

3.
4.
5.
6.
7
E.

Term “rock excavation” shall be understood to indicate method of removal and not
geological formation.
Removal of solid rock in ledges, bedded deposits or unstratified masses which, by actual
demonstration, cannot in ENGINEER’S opinion be reasonably loosened or ripped by
single-tooth, hydraulically operated ripper mounted on Caterpillar Crawler Tractor D-8 in
good condition with at least 300 flywheel hp or similar approved equipment, and is
systematically drilled and splitting or removed by other rock fragmentation methods.
Demonstration may be waived if, in ENGINEER’S opinion, material is obviously
unrippable rock.
Removal of boulders larger than 1 cu yd shall be classified as rock excavation if drilling
and splitting or rock fragmentation methods are required and used for removal.
Demonstration may be waived if, in ENGINEER’S opinion, material obviously unrippable
rock.
Removal of “hard material” is not considered rock excavation because of intermittent
drilling and splitting performed merely to increase production.
Material identified as having standard penetration resistance, as determine by ASTM
D1586, greater than 600 blows/ft defined as “rock”.
Blasting will not be permitted.

Hard Material:
1.

2.

Weathered rock, dense consolidated deposits, including conglomerate materials
(excluding manmade materials such as concrete) which are not included in definition of
“rock” but which usually require use of heavy excavation equipment, ripper teeth, or jack
hammers for removal.
Material identified as having standard penetration resistance, as determined by ASTM
D1586, between 60 and 600 blows/ft defined as “hard material”.

1.04

SUBMITTALS

A.

Product Data:
1.

B.

Test Results:
1.
2.

C.

1.05
A.
091719

Compaction testing results.
Additional soil testing as required herein.

Miscellaneous Submittals:
1.
2.

D.

Filter fabric sample and manufacturer’s literature.

Test results to verify fill materials meet specifications.
Identification of qualified soil testing laboratory.

Submit in accordance with Section 01300.
QUALITY ASSURANCE
Testing:
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1.
2.
3.

1.06

Testing shall be provided by CONTRACTOR in accordance with this section.
Degree of Compaction: ASTM D1557, Method D (Modified Proctor).
Moisture Content: Within 3% of optimum when placed and compacted, unless otherwise
approved by ENGINEER.

PROJECT/SITE CONDITIONS

A.

Do not block or obstruct roads, streets or pavements with excavated materials, except as
authorized by OWNER. Trim banks to minimize inconvenience to public travel or tenants
occupying adjoining property.

B.

Rock Excavation
1.

C.

Removal of any rock encountered must be performed by drilling and splitting. Blasting will
not be permitted.

All unsuitable excavated material must be removed and disposed of by CONTRACTOR at his
expense.

PART 2 PRODUCTS
2.01

STRUCTURAL FILL

A.

Well-graded sand, well-graded sand and gravel, crushed stone or other approved granular
material, of 2 in. maximum size, free from organic and deleterious materials. Classified as GW,
GP, SW, or SP in Unified Soil Classification System.

B.

Maximum Fines: ASTM D422, 15% maximum passing No. 200 sieve.

C.

Uniformity Coefficient: 4 or greater.

2.02
A.

2.03
A.

NATIVE EARTH FILL
Native subsoil, excess topsoil or sand, free of wood, peat, cinders, organic and deleterious
matter or other rubbish.
FREE-DRAINING FILL
ASTM C33, of size and use as indicated.
1.
2.

2.04
A.

FILTER FABRIC
Manufacturers:
1.
2.
3.
4.
5.
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Pea gravel, rounded, 3/8-in. size.
Washed crushed stone, angular, 3/4-in. size.

Mirafi 140NL by Mirafi, Inc.
Supac 4NP by Phillips Fibers Corporation.
Propex 4545 by Amoco Fabrics Company.
EXXON Chemical Co., GTF-130EX.
Or approved equal.
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B.

2.05
A.

Porous non-woven fabric with multiple layers of randomly arranged fibers, weighing not less
than 4.0 oz/sq yd (typical).
SOURCE QUALITY CONTROL
Testing:
1.
2.
3.

Material certification consisting of 1 sieve analysis, plasticity index, and uniformity
coefficient for each source of structural fill.
Material certification consisting of 1 sieve analysis for each source of free-draining fill.
Submit test results in accordance with Section 01300.

PART 3 EXECUTION
3.01

PREPARATION

A.

Notify corporations, companies, individuals or authorities owning above- or below-ground
conduits, wires, pipes, or other utilities running to property or encountered during excavating
operations.

B.

Cap or remove and relocate services in accordance with instructions by owners of said services.

C.

Protect, support, and maintain conduits, wires, pipes, or other utilities that are to remain in
accordance with requirements of owners of said services.

3.02

EXAMINATION

A.

Proof-roll and examine surfaces to receive fill and subgrades within influence zone to determine
existence of soft areas, areas loosened by frost action or softened by flooding, groundwater, or
weather or existence of unsuitable materials.

B.

Where sensitive soils encountered, requirement for proof-rolling shall be waived, and
CONTRACTOR shall perform alternate field testing to determine existence of soft areas.

3.03

FILL USAGE

A.

Structural: Within influence zone of footings, foundation slabs and floor slabs, and within 8 ft of
the outside face of retaining walls. Within influence zone of pavements and sidewalks or under
piping and electrical ducts. Bedding and cover material shall conform to requirements of
Section 02221.

B.

Free-Draining: Size, thickness, and material type as indicated:
1.
2.
3.
4.

C.
3.04
A.
091719

Under floor slabs.
Immediately against face of retaining walls.
Around and under tanks.
Footing drains.

Native Earth: Other areas not previously specified.
DEWATERING
CONTRACTOR is responsible for choosing method of groundwater control.
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B.

Keep construction site free-draining.

C.

Keep excavations free from water.

D.

Maintain groundwater minimum of 12 in. below excavations.

E.

Remove soil disturbed by pressure or flow of groundwater and replace with free-draining
material.

3.05

SURFACE PREPARATION

A.

Fill settled areas with structural fill where excavations or trenches were backfilled and holes
made by demolition, tree removal, and site preparation work.

B.

Where natural soils or compacted fill is softened by frost, flooding, groundwater or weather,
remove disturbed material and fill with specified material.

C.

Remove frozen soils within influence zone and replace with specified material.

3.06

EXCAVATION

A.

Excavate to elevations and dimensions necessary to complete construction. Method of
excavation shall be consistent with soil types encountered and result in undisturbed foundation
subgrade. Loosened soils shall be recompacted or removed and replaced with fill material
meeting these Specifications.

B.

Remove unsuitable material within influence zone of footings and foundations.

C.

Do not excavate for other structures until scheduled for construction.

D.

Upon completion of excavation, notify ENGINEER before proceeding with further Work.

E.

Protect excavated areas from freezing.

3.07

PLACING FILL

A.

Notify ENGINEER before placing fill material.

B.

Do not use frozen material or place fill on frozen subgrade.

C.

Place filter fabric
recommendations.

D.

Fill excavations below bottom of footing elevations within influence zone with concrete or
structural fill.

E.

Do not backfill until new concrete is properly cured and required tests accepted.

F.

Do not operate power-operated earthmoving or backfill equipment closer to foundation walls or
other structures than distance equal to 1/2 height of backfill above top of footing.

G.

Place fill simultaneously on both sides of free-standing structures.
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H.

Place fill against foundation walls enclosing interior spaces after construction such as crosswalls and slabs on grade are in place to brace wall and such construction has reached its
design strength.

I.

Begin compaction of each layer at structure wall to minimize lateral forces against structure due
to wedging action of soil.

J.

Lift Thickness and Compaction: Place and compact structural and native earth fill materials in
maximum lift thickness and to minimum densities listed.

Lift
Thickness(in.)

Modified
Proctor (%)

Footing, Foundation Slab, or Floor Slab Influence Zones

8

95

Sidewalk, Paving, Piping, or Electrical Duct Influence Zones

12

90

Lawn and Landscaped Areas

12

85

Location

K.

Free-draining fill shall be compacted using vibratory plate compactor. Minimum of 6 passes
over each lift required (3 in each direction). Place in maximum 8-in. lifts.

L.

Stop backfill at specified or indicated grade to allow for placing of topsoil when required.

3.08
A.

FIELD QUALITY CONTROL
Testing:
1.
2.
3.

3.09
A.

One field density test for each 25 cu yds of structural fill, minimum 1 each lift.
One field density test for each 30 cu yds of native earth fill, minimum 1 each lift.
Method of Testing: Determine in-place density of fill at maximum intervals specified
herein in accordance with ASTM D1556, D2167, D2922, or D2937.

ADJUSTMENT AND CLEANING
Excess Material:
1.

Remove and dispose of excess material suitable for backfilling or site grading and
unsuitable materials from site.

B.

Stockpile excavated topsoil on designated site.

C.

Sweep and clean all road surfaces at end of each workday and leave site in safe and clean
manner.

* * * END OF SECTION * * *
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SECTION 02221
TRENCHING, BACKFILLING, AND COMPACTING
PART 1

GENERAL

1.01

SUMMARY

A.

Section Includes:
1.

1.02
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.
6.

1.03

All Work, materials, and equipment for trenching, backfilling, and compaction; rock
excavation; removal and disposal of excavated materials where such material cannot
be used as backfill; trench sheeting and shoring; trench dewatering; cutting, removal
and disposal of all pavements, curbs, sidewalks; concrete; removal and replanting of
all shrubs, bushes, and trees; cleanup of the site; and general restoration.

ASTM C33 - Standard Specification for Concrete Aggregates.
ASTM D1140 - Standard Test Method for Amount of Material in Soils Finer than No.
200 (75 um) Sieve.
ASTM D1557 - Standard Test Methods for Moisture Density Relations of Soils and
Soil Aggregate Mixtures Using 10-lb (4.54-kg) Rammer and 18-in.(457-mm) Drop.
ASTM D1586 - Standard Method for Penetration Test and Split-Barrel Sampling of
Soils.
ASTM D4253 - Standard Test Method for Maximum Index Density of Soils Using a
Vibrating Table.
ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

DEFINITIONS

A.

Influence Zone Around Piping: Area below limits bounded by line 12 in. above pipe and by 1
horizontal to 2 vertical slope extending outward from that line 1 ft beyond outer edge of pipe.

B.

Influence Zone Under Foundations, Pavements, or Sidewalks: Area below foundation or
pavement and sidewalk subbase bounded by 1 horizontal to 2 vertical slope extending
outward from 1 ft beyond outer edges of foundation, pavement, or sidewalk.

C.

Unsuitable Material: Topsoil, peat, organic soils, and materials containing slag, cinders,
foundry sand, debris, and rubble or soil with less than required bearing capacity as
determined by ENGINEER, rock larger than 3 in. in diameter, frozen soil.

D.

Rock Excavation:
1.

2.
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Removal of solid rock in ledged, bedded deposits or unstratified masses which, by
actual demonstration, cannot in ENGINEER’S opinion, be reasonably loosened or
ripped by single-tooth, hydraulically operated ripper mounted on Caterpillar Crawler
Tractor D 8G in good condition or similar approved equipment and, in fact,
systematically drilled and blasted for removal.
Term “rock excavation” shall be understood to indicate method of removal and not
geological formation.
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3.
4.

1.04
A.

QUALITY ASSURANCE
Testing.
1.
2.
3.

B.

Testing shall be provided by CONTRACTOR in accordance with this section.
Degree of Compaction: ASTM D1557, Method D (Modified Proctor).
Moisture Content: Within 3% of optimum when placed and compacted, unless
otherwise approved by ENGINEER.

Rock Excavation:
1.
2.

C.

Boulders larger than 3/4 cu yd will be classified as rock, if drilling and splitting required
and actually used for removal.
Demonstration may be waived if, in ENGINEER’S opinion, material obviously
unrippable rock.

Adhere to Federal, State and local Ordinances regulating rock excavating operations.
CONTRACTOR is responsible for damage due to rock excavating operations.

Dewatering:
1.

2.

3.

Maintain on site actual monthly metered pumping records in compliance with
Temporary Dewater Permit, see Section 01060, Regulatory Requirements. Submit
records to ENGINEER within 5 days of the end of each month. In addition, maintain
on site actual records of number of pumps, capacity, and time running and provide
results to ENGINEER upon request.
Dewatering wells shall be drilled, maintained, and abandoned in accordance with
Federal, State, and local ordinances. Submit abandonment reports to ENGINEER
within 30 days of completion of dewatering.
For dewatering using deep wells, the CONTRACTOR will be permitted to use the
following:
a.

Electrical service from local electric power company.
1)

b.

Diesel-powered generator.
1)

4.

The generator shall be sized to provide output power up to the maximum
required by the anticipated dewatering system and not in excess of same.
The generator shall be equal to MULTIQUIP WhisperWatt, capable of 3phase power, and including a sound-attenuated, weather-resistant steel
housing providing for generator operation at 65 dB(A) at 23 ft. The
enclosure shall be lockable and contain all elements internally.
CONTRACTOR must demonstrate that the generator complies with the
sound-attenuation requirement and shall use a decibel meter to establish
same, as determined by the ENGINEER. Generators shall be located, as
practically as possible, furthest from any residence. Generators shall only
be used for the time required by the dewatering system and shall not be
left running for any additional length of time.

For dewatering using a well point system, the CONTRACTOR will be permitted to use
the following:
a.
b.
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CONTRACTOR will arrange with local electric power company for
electrical service to operate deep wells.

Electric motor-driven dewatering pump.
Diesel-powered generator.
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1)

1.05

The generator shall be sized to provide output power up to the maximum
required by the anticipated dewatering system and not in excess of same.
The generator shall be equal to MULTIQUIP WhisperWatt, capable of 3phase power, and including a sound-attenuated, weather-resistant steel
housing providing for generator operation at 65 dB(A) at 23 ft. The
enclosure shall be lockable and contain all elements internally.
CONTRACTOR must demonstrate that the generator complies with the
sound-attenuation requirement and shall use a decibel meter to establish
same, as determined by the ENGINEER. Generators shall be located, as
practically as possible, furthest from any residence. Generators shall only
be used for the time required by the dewatering system and shall not be
left running for any additional length of time.

SUBMITTALS

A.

When directed by ENGINEER, submit details on shoring, bracing, and sheet piling
construction. ENGINEER will review submitted material to ascertain shoring effect on new
construction. ENGINEER will not review shoring, bracing, and sheet piling construction
procedures and details for structural integrity, effect on existing facilities, or for compliance
with regulatory requirement concerning safety.

B.

Furnish sample of select backfill material to be used on the job and certification from supply
source that material conforms to specifications to ENGINEER.

C.

Miscellaneous Submittals:
1.
2.

Test results to verify fill materials meet specifications.
Identification of qualified soil testing laboratory.

D.

Submit test results on laboratory soils analysis on field tests for compaction.

E.

Furnish copies of all delivery tickets.

F.

Submit in accordance with Section 01300, Submittals.

1.06

PROJECT/SITE CONDITIONS

A.

Do not block or obstruct sidewalks, driveways, or pavements with excavated and stockpiled
materials, except as authorized by ENGINEER or OWNER.

B.

All excess excavated material must be removed and disposed of by CONTRACTOR. Do not
stockpile excavated material in floodway areas, wetlands, or roadways.

C.

A portion of the work under this Contract will be constructed on County roads.
CONTRACTOR shall conduct his operations in accordance with County requirements.
Workhour limits to conform to County requirements.

1.07
A.
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SHEETING, SHORING, AND BRACING
CONTRACTOR shall bear sole responsibility for protecting adjacent areas, facilities, and
structures from construction operations. All trench protection systems to be employed for the
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work shall be CONTRACTOR’S responsibility. Sheeting, shoring, and bracing are integral
parts of CONTRACTOR'S construction methods.
1.

2.
3.

4.
5.
1.08
A.

1.09
A.

Structural requirements, installation, and removal techniques for sheeting, shoring,
and bracing depend on specific construction procedures employed by
CONTRACTOR.
Procedures and designs shall be certified by Registered Professional Engineer
licensed in the State of New Jersey.
Design and selection of all sheeting and shoring for open excavations shall be
CONTRACTOR’S responsibility and shall be in accordance with OSHA Standards 29
CFR Part 1926.
When close sheeting is required, drive sheeting to prevent soil from entering trench
below or through such sheeting.
Fill voids remaining after sheeting is pulled with sand or other approved material.

TRAFFIC CONTROL
Provide traffic control and public protection for excavation and backfilling operations in
accordance with Section 01570, Traffic Regulation.
PROTECTION OF ENVIRONMENT
Conduct excavation and backfilling operations in accordance with Section 01560, Protection
of Environment.

PART 2

PRODUCTS

2.01

FINE AGGREGATE

A.

Granular material, consisting of durable particles ranging in size from fine to coarse in
substantially uniform combination. Unwashed bank-run sand and crushed bank-run gravel
will be considered. Recycled concrete aggregates shall not be accepted.
1.

2.
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Gradation No. 1:
Sieve Size

% Passing by Weight

1 in.

100

No. 16

45 - 80

No. 200

2 - 10

Gradation No. 2:
Sieve Size

% Passing by Weight

1 in.

100

3/4 in.

85 - 100

3/8 in.

50 - 80

Sieve Size

% Passing by Weight

No. 4

35 - 65
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2.02
A.

15 - 30

No. 200

5 - 15

COARSE AGGREGATE
Clean crushed stone chips from crushing sound limestone or dolomite ledge rock or other
rock materials of regional availability shall be hard, tough, and durable.
1.

2.

3.

4.
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No. 40

Gradation No. 1:
Sieve Size

% Passing by Weight

2 in.

100

3/8 in.

90 - 100

No. 8

0 - 15

No. 30

0-3

Gradation No. 2 (ASTM C33 - Size No. 67):
Sieve Size

% Passing by Weight

1 in.

100

3/4 in.

90 - 100

3/8 in.

20 - 55

No. 4

0 - 10

No. 8

0-5

Gradation No. 3 (ASTM C33 - Size No. 2):
Sieve Size

% Passing by Weight

3 in.

100

2-1/2 in.

90 - 100

2 in.

35 - 70

1-1/2 in.

0 - 15

3/4 in.

0-5

Gradation No. 4 (ASTM C33 - Size No. 3):
Sieve Size

% Passing by Weight

2-1/2 in.

100

2 in.

90 - 100

1-1/2 in.

35 - 70
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2.03
A.

2.04

Sieve Size

% Passing by Weight

1 in.

0 - 15

2 in.

0-5

DENSE-GRADED AGGREGATE
Dense-graded aggregate shall be in accordance with Section 901.08 of the New Jersey
Department of Transportation Standard Specification for Road and Bridge Construction,
2007. Dense-graded aggregate shall not contain any recycled concrete aggregate.
STRUCTURAL FILL

A.

Well-graded sand, well-graded sand and gravel, crushed stone or other approved granular
material, of 2-in. maximum size, free from organic and deleterious materials.

B.

Plasticity Index: With ASTM D4318, 6 or less.

C.

Maximum Fines: ASTM D1140, 15% clay or 20% silt-clay.

D.

Uniformity Coefficient: 10 or greater.

2.05

CONTROLLED FILL

A.

Natural soils classified as CL, SM, SC or ML in Unified Soil Classification System.

B.

Maximum Liquid Limit: ASTM D4318, 30.

C.

Plasticity Index: ASTM D4318, 10.

2.06
A.

2.07

EARTH FILL
Subsoil, excess topsoil, or sand; free of wood, peat, cinders, vegetable matter or other
rubbish.
SHEETING

A.

Lumber for sheeting, sheet piling, bracing, and shoring shall be of such sizes, thickness,
strength, and quality as will fully protect the work and workmen in accordance with applicable
State Construction Safety Codes and OSHA standards, certified by a Professional Engineer
licensed in the State of New Jersey.

B.

Lumber shall be structural-grade, Long Leaf Yellow Pine, White Oak, or Coast Regional
Douglas Fir, and shall be straight and sound, free from shakes, cracks, large, or loose knots,
and other defects which would impair its strength and durability.

C.

Lumber shall be squared to the required dimensions throughout its entire length.
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D.

Lumber shall be tongue-and-grooved, if required, for the proper execution of the Work.

E.

Lumber left in place shall not be cut below first cross-bracing members above top of pipe.

PART 3

EXECUTION

3.01

EXAMINATION

A.

3.02

Examine surfaces to receive fill to determine existence of areas loosened by frost action,
softened by flooding or weather, or of unsuitable materials.
PREPARATION

A.

Arrange ahead of time for markout location of existing utilities and structures. Notify
corporations, companies, individuals, or authorities owning above- or below-ground conduits,
wires, pipes, or other utilities running to property or encountered during excavating
operations.

B.

Protect, support, and maintain conduits, wires, pipes, and other existing utilities in
accordance with requirements of owners of said services.

C.

Remove, dispose, and replace or compact natural soils or compacted fills softened by frost,
flooding, or weather.

D.

Remove and dispose of all unsuitable excavated material from within trenches.

E.

Stabilize trench bottom and replace unsuitable material with coarse aggregate gradation No.
4.

F.

Saw-cut all existing pavements and subpavements prior to excavation. In cold weather
conditions, take precautions to prevent freezing of roadways and ice buildup from sawing
operations.

3.03

DEWATERING:

A.

Keep construction site free-draining.

B.

Keep excavations free from water.

C.

Maintain groundwater minimum of 2 ft. below excavations.

D.

Remove soil which disturbed by pressure or flow of groundwater and replace with freedraining material.

E.

Maintain dewatering systems to prevent uplifting of structures.

F.

Protect adjacent properties from damage resulting from dewatering operations.
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G.

Deep wells will be properly screened with appropriate sand and gravel packs to prevent
pumping of silt.

H.

All sediment-laden water removed from excavation shall be filtered in accordance with the
requirements of the Morris County Soil Conservation District before discharging to a water
course.

3.04

DEMOLITION OF ROCK.

A.

CONTRACTOR shall use a hydraulically operated rock splitter equal to Darda Rock and
Concrete Splitter. Blasting of rock shall not be permitted.

B.

Cooperate with ENGINEER in order to minimize nuisance complaints resulting from splitting
operations.

C.

CONTRACTOR shall have a properly qualified representative of his firm or his firm's
insurance company representative, or a consultant retained for such purpose, make a preexcavation and presplitting survey of all structures directly adjacent to sewer trench alignment
where splitting occurs and within 50 ft of either end of a trench.

D.

Prepare written report on conditions found at structure adjacent to splitting area so that, in the
event a claim is filed for damage, preconstruction condition documentation may be used to
evaluate any alleged damage.

E.

CONTRACTOR will be held responsible for all claims for damage caused by splitting. Any
damage done shall be promptly repaired by CONTRACTOR at his own expense

3.05

TRENCH EXCAVATION

A.

Excavate to elevations and dimensions necessary to complete construction.

B.

Trenching Tolerances:
1.
2.

3.

4.

5.
6.
7.
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Excavate so pipes can be laid straight at uniform grade, without sags or humps,
between elevations shown on Drawings.
Maximum width of excavation at top of pipe shall be as shown on Drawings. When
stringers and sheathing required, width of trench may be increased to allow for their
use, provided provisions for this excess width of trench are met.
Where trench width for that portion of trench depth between trench bottom and
outside top of pipe barrel, for any reason within CONTRACTOR'S control, exceeds
specified limits, CONTRACTOR, at his expense, shall furnish pipe with strength
adequate for actual trench width.
Maximum width at surface of ground shall not exceed width of trench at top of pipe by
more than 2 ft without permission of ENGINEER, unless specifically shown on
Drawings.
Minimum trench width shall be as shown on Drawings.
Where trench has been over-excavated in depth, fill to proper elevation with clean
stone.
Excavate electrical duct or conduit trench as required in accordance with NEC
Standards.
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C.

Do not advance excavation of trenches more than 300 ft ahead of completed pipe installation.

D.

Where connections to existing water mains are to be constructed, excavate in advance of
new water main to ensure main is laid at proper elevation.

E.

Do not advance excavation of trenches more than 30 ft ahead of completed pipe installation.

F.

Do not excavate for manholes and other structures until scheduled for construction.

G.

Do not excavate within influence zone of existing footings or foundations without prior
approval of ENGINEER.

H.

Upon completion of excavation, notify ENGINEER before proceeding with further Work.

I.

Excavation of Rigid Surfacing:
1.
2.
3.

Unless indicated otherwise on Drawings, remove width 1 ft beyond anticipated edge
of excavation.
Sawcut pavements to ensure straight joint.
Surface replacement shall match existing surfacing or as shown on Drawings or
determined by ENGINEER.

J.

Excavation Across Roadways: Excavation, backfill, and surface replacement shall conform
to requirements of local authority. In no case shall surface replacement edges bear on less
than 12 in. of undisturbed soil.

K.

Excavation in Off-Road Areas: Temporarily transplant shrubs, bushes, and small trees in
order to complete pipe work. Maintain all plantings in good condition.

3.06

STRUCTURAL EXCAVATION

A.

Excavate to elevations and dimensions necessary to complete construction. Method of
excavation shall be consistent with soil types encountered and result in undisturbed
foundation subgrade. Loosened soils shall be recompacted or removed and replaced with fill
material meeting these Specifications.

B.

Remove unsuitable material within influence zone of footings and foundations.

C.

Do not excavate for other structures until scheduled for construction.

D.

Upon completion of excavation, notify ENGINEER before proceeding with further Work.

E.

Protect excavated areas from freezing.

3.07
A.
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FILL USAGE
Pipe Bedding Material:
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1.
2.
3.

B.

Plastic, Copper, Fiber Glass or Reinforced Plastic Pipe, and Electrical Conduit or
Ducts: Fine aggregate gradation No. 1.
Ductile Iron Pipe or Other Pipe: Coarse aggregate No. 2.
In soft-bottom trenches or where other construction conditions require crushed stone
or gravel, the material may be up to 2-1/2-in. size, as shown on the Plans or required
by other sections of this Specification.

Select Trench Backfill Material:
1.
2.

Plastic, Copper, Fiberglass, or Reinforced Plastic Pipe and Electrical Conduit: Fine
aggregate gradation No. 1.
Ductile Iron Pipe or Other Piping: Fine aggregate gradation No. 2 or dense-graded
aggregate.

C.

Structural Fill: Where shown on Drawings.

D.

Controlled or Structural Fill: Where shown on Drawings.

E.

Earth Fill: Other areas not previously specified. Rubble shall not be used for earth fill.

3.08

PLACING FILL

A.

Notify ENGINEER before placing fill material.

B.

Do not use frozen material or place fill on frozen subgrade.

C.

Pipe Bedding Material Limits:
1.
2.
3.

D.

Plastic, Copper, Fiberglass, or Reinforced Plastic Pipe and Electrical Conduit:
shown on Drawings.
Ductile Iron Pipe or Other Piping: as shown on Drawings.
Place pipe bedding material prior to placing pipe.

as

Trench Backfill Material Limits:
1.
2.

Plastic, Copper, Fiberglass, or Reinforced Plastic Pipe and Electrical Conduit:
shown on Drawings.
Ductile Iron Pipe or Other Piping: as shown on Drawings.

as

E.

Where new pipe crosses existing pipe, protect piping at higher elevation by backfilling trench
within higher pipe influence zone down to bedding of lower pipe with dense-graded
aggregate.

F.

Where pipes leave structures, protect by backfilling pipe influence zone down to undisturbed
soil with structural or controlled fill.

G.

Where concrete or grouting is performed, do not backfill until new concrete has properly
cured.

H.

Place fill simultaneously on both sides of free-standing structures.
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I.

Provide mechanical compaction for cohesive material and vibratory compaction for granular
materials. Jetting, flooding, puddling, or vibroflotation methods may not be used for
compacting.

J.

Lift Thickness and Compaction: Place and compact fill materials in maximum lift thickness
and to minimum densities listed below, unless shown otherwise on Drawings or approved by
ENGINEER.

Location

Lift
Thickness
(in.)

Modified
Proctor
(%)
Granular Material

Relative
Density
(%)

12

90

60

**Sidewalk, Paving, Piping or Electrical
Duct Influence Zone

3.09

Cohesive Material
8

85

--

Pipe Bedding Material or Backfill
Material
**Lawns and Landscaped Areas

6

90

70

12

80

50

Crop Lands

--

80

50

FIELD QUALITY CONTROL

A.

Furnish location of source of select backfill material to ENGINEER for approval.

B.

Remove and dispose of all unsuitable materials to proper disposal sites. Furnish location of
sites to ENGINEER upon request. CONTRACTOR shall obtain all necessary permits
associated with disposal of materials.

C.

Testing:
1.
2.
3.
4.
5.

One sieve analysis and plasticity index for each source of select backfill material.
Additional analysis as required by ENGINEER verifying gradation and plasticity index.
One liquid limit and plasticity index for each source of select backfill material.
One field density test for each 25 cu yds of structural (minimum one each lift) or
controlled fill, bedding or cover material.
One field density test for each 50 cy yd of controlled fill (minimum one each lift).
One field density test for each 500 cu yd of select trench backfill.

D.

Degree of Compaction: ASTM D1557, Method D (Modified Proctor) or ASTM D4253
(Relative Density). Relative density applies to granular soils only.

E.

Moisture Content of Controlled Fill: Within 3% of optimum when placed and compacted.

F.

Trench Dewatering:
1.
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CONTRACTOR will demonstrate effectiveness of dewatering system by operating
designated wells or wellpoints to establish cone of influence of elements of the
system.
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2.

3.
4.
5.

3.10
A.

Cone of influence will be measured by observing water levels in adjacent wells or
wellpoints, or in piezometers constructed by CONTRACTOR along route of sewer for
monitoring groundwater level.
Wells or wellpoints to be operated for this test will be designated by ENGINEER.
There will be one well or wellpoint tested for each 500 ft of trench so dewatered.
Well or wellpoint will be operated continuously until water levels in observation wells
or wellpoints have stabilized for a period of 6 hrs.

ADJUSTMENT AND CLEANING
Excess Material:
1.

Remove and dispose of all unused excavated material not required by OWNER from
site.

B.

Stockpile excavated topsoil on designated site.

C.

Sweep and clean all road surfaces at the end of each workday, and leave site in safe and
clean manner for vehicles and pedestrians.

* * * END OF SECTION * * *
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SECTION 02230
CRUSHED STONE BEDDING

PART 1 GENERAL

1.01

SUMMARY

A.

Section includes requirements for crushed stone.

B.

Measurements and Payments:
1.

1.02
A.

1.03

Work specified in this section is considered incidental and cost should be included as part
of lump-sum prices included in Bid Form.

REFERENCES TO OTHER SECTIONS
The requirements of Section 02221, Trenching, Backfilling, and Compacting, insofar as they
may apply are incorporated herein by reference.
SUBMITTALS

A.

Location of source of crushed stone material:

B.

Submit in accordance with Section 01300, Submittals.

PART 2 PRODUCTS

2.01
A.

2.02

GENERAL
ENGINEER may at times require CONTRACTOR to furnish and place crushed stone of various
sizes from 1/4-in. material to 2-1/2-in. material or mixtures of various sizes as special surface
cover or as fill.

MATERIALS

A.

Crushed stone, where required for bedding or pipe or under structures, will meet the
requirements of ASTM C-33 “Concrete Aggregates” and will be clean, well-graded, 3/4-in. in
size in accordance with in Section 02221, Trenching, Backfilling, and Compacting, Coarse
Aggregate Gradation No. 2.

B.

In soft-bottom trenches or where other construction conditions require crushed stone or gravel,
the material may be up to 2-1/2-in. size, as shown on the Plans or required by other sections of
this Specification, in accordance with Section 02221, Trenching, Backfilling, and Compacting,
Coarse Aggregate Gradation No. 3 or 4.

C.

Where crushed stone is used as surface cover or fill, the material size will be as designated by
ENGINEER.
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PART 3 EXECUTION

3.01
A.

3.02

PREPARATION
Areas on which bedding material is to be placed will be graded and dressed to lines and grades
shown on Drawings or as required by ENGINEER.
PLACEMENT

A.

Crushed stone will be placed in layers not exceeding 6 in. in thickness, and will be thoroughly
compacted by rolling or mechanical tamping as directed by ENGINEER into the material below,
and will be continued until the required depth has been reached.

B.

Crushed stone bedding material will be placed for the full width of the trench or entire area
requiring treatment.

C.

Crushed stone will be thoroughly compacted to the required density specified herein. Extreme
care will be utilized to properly compact the bedding material without damaging or disturbing the
pipe.

D.

Crushed stone will be carried up and compacted evenly on both sides of the pipe to the
springline.

E.

The initial backfill will receive little or no tamping directly over the top of the pipe.

* * * END OF SECTION * * *
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SECTION 02235
SELECT FILL MATERIAL

PART 1

GENERAL

1.01

SUMMARY

A.
1.02
A.

1.03

Section includes requirements for select fill material.
REFERENCE TO OTHER SECTIONS
Requirements of Section 02221, Trenching, Backfilling, and Compacting, insofar as they may
apply are incorporated herein by reference.
SUBMITTALS

A.

Location of source of select fill material.

B.

Sieve analysis.
1.

C.
1.04
A.

Submit certification from approved testing laboratory.

Submit in accordance with Section 01300, Submittals.
QUALITY ASSURANCE
Borrow Pits:
1.

Any borrow pit to be used by CONTRACTOR as a source of earth fill will be approved
by ENGINEER before any earth fill is delivered to the site.

2.

CONTRACTOR will have a sieve analysis performed on a representative sample of
soil by a reputable soils laboratory approved by ENGINEER.

3.

The results will be furnished to ENGINEER at least 3 days before the earth fill is used
for approval.

4.

The cost of the sieve analysis will be paid by CONTRACTOR.

PART 2

PRODUCTS

2.01

GENERAL

A.

CONTRACTOR, under this item, will furnish and place all earth fill at the locations shown on
the Drawings, as required to replace and dispose of unsuitable backfill or as directed,
necessary, or required for the proper completion of the Work under this Contract.
1.
2.
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CONTRACTOR is required to use all suitable excess material previously excavated
and/or stockpiled prior to furnishing select fill material under this item.
No compensation will be made for Work involved in stockpiling, handling, or properly
placing, as directed, such stockpiled material.
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2.02

MATERIALS

A.

Select fill for backfill will be soil of the approximate water content to produce optimum density
and contain fine, gravelly sand, clayey sand, crushed quarry waste, or similar acceptable
materials, free from organic or perishable materials.

B.

Select fill will not contain any stones or gravel larger than 1 in. in dia.

C.

Select fill material will meet the requirements of Section 02221, Trenching, Backfilling, and
Compacting, Fine Aggregate, Gradation No. 2.

D.

Grain sizes shown in Section 02221, Trenching, Backfilling, and Compacting, will be as
defined by the U.S. Department of Agriculture soil classification.

PART 3

EXECUTION

3.01

PREPARATION

A.

3.02
A.

3.03

Areas on which select fill material is to be placed will be graded and compacted to lines and
grades shown on Drawings or as directed by ENGINEER.
EXAMINATION
The elevations shown on the Drawings are believed to be reasonably correct, but do not
purport to be absolutely so, and are represented only as an approximation. CONTACTOR
will satisfy himself by actual examination of the site of the Work as to the existing elevations
and the amount of Work required under this item.
METHOD

A.

Place select fill for backfill and fill layers in accordance with Section 02221, Trenching,
Backfilling, and Compacting, and as shown on the Drawings.

B.

Where fill is to be used for embankments, the slopes shall be as shown on the Drawings,
unless otherwise directed by ENGINEER. Dress the slopes of the fill to the approximate
grades as shown on the Drawings.

* * * END OF SECTION * * *
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SECTION 02513A
PAVEMENT REPLACEMENT
PART 1

GENERAL

1.01

SUMMARY

A.

Section Includes:
1.

1.02
A.

REFERENCES
American Association of State Highway and Transportation Officials (AASHTO):
1.

B.

Standard Specifications for Road and Bridge Construction (NJDOTSPECS), 2007.

American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.
6.
7.

1.03

AASHTO M 249- Standard Specification for Ready-Mixed White and Yellow Traffic
Paints.

New Jersey Department of Transportation Standard Specifications.
1.

C.

Construction of hot-mix asphalt concrete pavement, as shown on the Drawings and
specified in this section.

ASTM D242 - Standard Specification for Mineral Filler for Bituminous Paving Mixtures
(AASHTO M 17).
ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for use
in Pavement Construction.
ASTM D977 - Standard Specification for Emulsified Asphalt.
ASTM D2027 - Standard Specification for Cutback Asphalt (Medium-Curing Type).
ASTM D2397 - Standard Specification for Catonic Emulsified Asphalt.
ASTM D3381 - Standard Specification for Viscosity-Graded Asphalt Cement for use in
Pavement Construction.
ASTM D3515 - Standard Specification for Hot-Mixed, Hot-Laid Bituminous Paving
Mixtures.

SUBMITTALS

A.

Material Certificates: Provide copies of materials certificates signed by material producer and
CONTRACTOR, certifying that each material item complies with, or exceeds, specified
requirements.

B.

Furnish copies of all material delivery tickets to ENGINEER.

C.

Product Data: Submit product specifications and application instructions for traffic striping
paint.

D.

Submit in accordance with Section 01300, Submittals.
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1.04
A.

1.05

QUALITY ASSURANCE
Codes and Standards: Comply with New Jersey Department of Transportation Standard
Specifications for Road and Bridge Construction (NJDOTSPECS), latest edition, and with
local governing regulations if more stringent than herein specified.
PROJECT/SITE CONDITIONS

A.

Weather Limitations: Apply prime and tack coats when ambient temperature is above 50ºF,
and when temperature has not been below 35ºF for 12 hrs immediately prior to application.
Do not apply when base is wet or frozen.

B.

Construct hot-mix asphalt pavement when the minimum base temperatures are as shown in
Table 401.03.03-1 of the NJDOTSPECS and when the surface is dry.

C.

Provide traffic control measures, including all necessary warning signs for all phases of
paving work.

D.

Coordinate all paving work in advance with Police and Fire Departments and municipal
services, including solid waste pickup, school bus companies, post office, etc.

1.06
A.

DELIVERY, STORAGE, AND HANDLING
Transport bituminous mixtures in covered trucks.
1.
2.

B.

Adjust weight, type, capacity, haul routes, and method of operation of hauling vehicles so:
1.
2.

C.

During rainy weather.
When air temperature less than 60ºF.

No damage results to existing streets, subgrade or base course.
Noise and air pollution levels not noticeably increased in residential areas.

OWNER has final authority to designate haul routes, procedures, and operation times.

PART 2

PRODUCTS

2.01

MATERIALS

A.

General: Use locally available materials and gradations which exhibit satisfactory record of
previous installations.
1.

Backfill/subbase course:
a.

2.

Hot-mix asphalt base course:
a.
b.
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Conform to Dense-Graded Aggregate in Section 02221, Trenching, Backfilling,
and Compacting.

Conform to Section 401 and Section 902.02 of the NJDOTSPECS.
Mix shall be as shown on Drawings.
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3.

Hot-mix asphalt surface course.
a.
b.

4.

Prime and tack coat:
a.
b.
c.

5.

Conform to Sections 401 and 902.02 of the NJDOTSPECS.
Mix shall be as shown on Drawings.

Conform to Subsections 401.03.02 of the NJDOTSPECS.
Cutback asphalt or emulsified asphalt may be used as tack coat. Coordinate
type with season.
Cutback asphalt shall be used for prime coat.

Traffic striping paint:
a.
b.
c.
d.

Conform to Subsection 912.03.01 of the NJDOTSPECS.
Glass beads for reflectorizing traffic paint shall conform to Subsection 912.03.01
of the NJDOTSPECS, Part B.
Colors: Yellow and/or white as required to match existing conditions or as
directed by ENGINEER.
Temporary Traffic Striping:
Install temporary traffic striping meeting the
requirements of NJDOTSPECS 912.04.01 until final pavement surface course is
constructed and permanent traffic striping is applied.

PART 3

EXECUTION

3.01

PREPARATION

A.

Remove all loose material from compacted subbase surface immediately before applying
prime coat. Cut all edges of existing pavement square where new pavement is to be installed
in trenches. All exposed edges of pavement shall be broom-swept clean.

B.

Where existing driveway pavement has been disturbed by construction operations that have
been performed in street areas, it shall be reconstructed in accordance with the details shown
on the Drawings or as instructed by the ENGINEER. The existing pavement shall be cut
back 2 ft beyond the end of the trench for the full width of the driveway and removed. The
driveway shall be reconstructed to its original condition, both in dimension and grade.

C.

Proof-roll prepared subbase surface to check for unstable areas and areas requiring
additional compaction. Do not begin paving work until deficient subbase areas have been
corrected and are ready to receive paving.

D.

Where the Contract work requires existing driveways to be replaced or reconstructed entirely,
the new driveways will be constructed to the elevations, grades, and details as shown on the
Drawings.

E.

Prior to construction of the surface course in street areas, the existing road and pipe trench
shall be milled. Where the construction of the surface course will not be immediately
performed, the exposed edges of the milled road shall be ramped with temporary asphalt to
provide smooth transition for vehicular traffic between the milled surface and the existing road
surface.

F.

Prime Coat:
1.
2.
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Apply at rate of 0.20 to 0.50 gal per sq yd, over compacted subgrade.
Apply material to penetrate and seal, but not flood, surface.
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3.
G.

Tack Coat:
1.
2.
3.
4.
5.

3.02

Cure and dry as long as necessary to attain penetration and evaporation of volatile.

Apply to contact surfaces of previously constructed asphalt or Portland cement
concrete and surfaces abutting or projecting into asphalt concrete pavement.
Distribute at rate of 0.05 gal per sq yd of surface.
Allow to dry until at proper condition to receive paving.
Exercise care in applying bituminous materials to avoid smearing of adjoining
concrete surfaces. Remove and clean damaged surfaces.
Cutback asphalts may be used only from October 15 to April 15 (except when used as
prime coat). Emulsified asphalt may be used year-round.

PLACING MIX

A.

General: Place hot-mix asphalt mixture on prepared surface, spread, and strike-off. Spread
mixture when minimum base temperatures are as shown in 401.03.03-1 of NJDOTSPECS.
Place inaccessible and small areas by hand. Place course to required grade, cross-section,
and compacted thickness.

B.

Milling:
1.

C.

Placing:
1.
2.
3.

D.

3.03
A.

ROLLING
Subgrade:

Construct hot-mix asphalt base course to depth specified matching elevation of
existing road surface. Base course to serve as riding surface until road is milled and
final paving course constructed.

Surface Course:
1.
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Spread and compact in accordance with Section 301.03.01 NJDOTSPECS.

Base Course:
1.

C.

Construct subbase and pavement in accordance with details on Drawing.
Base Course and final surface course thickness: As shown on Drawings.
Grade Control: Establish and maintain required lines and elevations to within 3/8 in.

Joints: Make joints between old and new pavements, or between successive days' work, to
ensure continuous bond between adjoining work. Construct joints to have same texture,
density, and smoothness as other sections of asphalt concrete course. Clean contact
surfaces and apply tack coat.

1.
B.

Depth as shown on the Drawings. Area milled to be determined in the field by the
ENGINEER.

Do not mill the road surface and begin construction of the surface course until the
appropriate time, as noted on the Drawings, or until directed by the ENGINEER or
County.

02513A-4
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

2.

Construct hot-mix surface course to the depth specified on the Drawings, matching
the elevation of the existing road surface. Install and shape asphalt material to proper
dimension and contour of existing road. Keep surface true and smooth.

3.

General:

Pavement:
a.

4.

5.
6.

7.

8.
9.

3.04

Begin rolling of pavement when mixture will bear roller weight without excessive
displacement. Compaction shall conform to Section 401.03.03 NJDOTSPECS,
Part F.

Breakdown Rolling: Accomplish breakdown or initial rolling immediately following
rolling of joints and outside edge. Check surface after breakdown rolling, and repair
displaced areas by loosening and filling, if required, with hot material.
Second Rolling: Follow breakdown rolling as soon as possible, while mixture is hot.
Continue second rolling until mixture has been thoroughly compacted.
Finish Rolling: Perform finish rolling while mixture is still warm enough for removal of
roller marks. Continue rolling until roller marks are eliminated and course has attained
maximum density.
Patching: Remove and replace paving areas mixed with foreign materials and
defective areas. Cut out such areas and fill with fresh, hot asphalt concrete. Compact
by rolling to maximum surface density and smoothness.
Protection: After final rolling, do not permit vehicular traffic on pavement until it has
cooled and hardened.
Erect Barricades: To protect paving from traffic until mixture has cooled enough not to
become marked.

TRAFFIC MARKINGS

A.

Preparation: Sweep and clean surface to eliminate loose material and dust.

B.

All existing traffic striping disturbed by construction shall be replaced in kind.

C.

Traffic Markings:
1.
2.

Paint System: Section 912.03.02 NJDOTSPECS
Color: Match existing.

D.

Apply paint with mechanical equipment to produce uniform straight edges. Apply coats at
manufacturer's recommended rates.

E.

Temporary Traffic Stripes and Markings:
Install temporary traffic stripes meeting
requirements of NJDOTSPECS 912.04.01. Maintain temporary traffic stripes until final
pavement surface course is constructed and permanent traffic marking is applied.

3.05

FIELD QUALITY CONTROL

A.

General: When directed by ENGINEER, test in place asphalt concrete courses for
compliance with requirements for thickness, compacting, and surface smoothness. Repair or
remove and replace unacceptable paving.

B.

Core Samples: When directed by ENGINEER, drill cores at random locations determined by
the ENGINEER at least 12 hrs after paving. Take cores in presence of ENGINEER. Drilling
of cores shall comply with the requirements of NJDOTSPECS 401.03.05. CONTRACTOR
shall pay to have cores tested at an approved laboratory. Deliver results to ENGINEER.

C.

Construct pavement to meet requirements of Sections 200, 300, 400, and 900 of the
NJDOTSPECS.
02513A-5
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* * * END OF SECTION * * *
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SECTION 02521
CURBS

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

B.

Requirements for construction of concrete or granite block (Belgian-block) curb.

Measurements and Payments:

a.
b.

1.02
A.

REFERENCES
American Association of State Highway and Transportation Officials (AASHTO):
1.
2.
3.

B.

2.

A.

AASHTO M148 - Standard Specifications for Liquid Membrane-Forming Compounds for
Curing Concrete.
AASHTO M153 - Standard Specifications for Preformed Sponge Rubber and Cork Expansion
Joint Fillers for Concrete Paving and Structural Considerations.
AASHTO M213 - Standard Specifications for Preformed Expansion Fillers for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Type).

Federal Specifications (FS):
1.

1.03

Include all cost for labor, materials, and equipment to construct new curb in Lump Sum
Bid.
Include labor, equipment, materials, excavation, removal of existing curb, backfilling,
compacting, forming, cleanup, and other appurtenant and incidental Work specified
herein.

FS TT-S-001543A - Sealing Compound, Silicone Rubber Base for Caulking, Sealing, and
Glazing in Buildings and Other Structures (1970).
FS TT-S-00230C - Sealing Compound, Elastomeric Type, Single Component for Caulking,
Sealing, and Glazing in Buildings and other Structures (1970).

DEFINITIONS
State Specifications: New Jersey Department of Transportation, Standard Specifications for Road
and Bridge Construction, Latest Edition.

PART 2 PRODUCTS
2.01

MATERIALS

A.

Crushed Aggregate Base Course:
Specifications.

B.

Concrete: Conform to requirements of Class B concrete as specified in Section 903 of State
Specifications.
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Conform to gradation specified in Section 901 of State
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C.

Steel Bar Reinforcement and Wire Mesh: Conform to requirements of Section 905 of State
Specifications.

D.

Expansion Joint Filler:
1.
2.

E.

3/4 in. wide.
Comply with Section 914.01 of State Specifications.

Joint Sealer:
1.
2.

Comply with Section 914.02 of State Specifications.
Deliver each lot of sealer in containers plainly marked with manufacturer's name or trademark
and date of manufacture.

F.

Concrete Curing Agent: Comply with Section 903.10 of State Specifications.

G.

Granite Block: Conform with Section 910.04 of State Specifications.

PART 3 EXECUTION
3.01

PREPARATION

A.

Prepare foundation to lines, grades, and cross-sections as shown on Drawings. Remove and
replace soft or unsuitable material with crushed aggregate base course material.

B.

Moisten granular base foundation immediately prior to placing of concrete.

3.02

FORMING

A.

Forms shall be of wood or metal, and be straight and of sufficient strength to resist springing,
tipping, or other displacement during process of depositing and consolidating concrete.

B.

Forms shall be of full depth of curb and shall be of such design as to permit secure fastening.

C.

Face boards, if used, shall be so constructed and shaped that their lower edge conforms to lines
and radius indicated by cross-section on Drawings.

D.

Use flexible or curved forms of proper radius for curves of 100-ft radius or less.

E.

Clean and oil forms before placing concrete against forms.

3.03

INSTALLATION

A.

On prepared subgrade, compact in accordance with Section 607 of State Specifications.

B.

Where curb has been removed and being replaced, new curb shall match existing curb both in
dimension and color.

C.

Consolidate and slip form concrete to required section or deposit in forms to proper depths,
consolidate, spade against forms, strike off, and finish to required section.
1.
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CONTRACTOR may use machine for placing, forming, and consolidating curb. If machine is
used, resulting curb and gutter shall be quality equal to or exceeding that produced by formed
methods.
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D.

Where curb ends, taper curb face from its standard height to 0 in. in height in last 5 ft.

E.

Construct depressions in or modify curb to accommodate ramps for handicapped persons at
locations and in accordance with details shown on Drawings.

F.

Face forms, if used, may be removed for finishing curb face and fillets as soon as concrete will
retain its shape. Do not remove back forms until concrete has been in place for at least 6 hrs.

G.

Granite Block Curbs:
1.

3.04
A.

JOINTS
Expansion Joints:
1.
2.

3.
4.
B.

3.

4.

Space not less than 6 ft nor more than approximately 20 ft in length.
Form by sawing or by placing steel separators of section conforming to true contour of curb
face in curb directly opposite construction or contraction joints in abutting concrete pavement
and at required spacing in curb adjoining bituminous pavement.
Saw as soon as practicable after concrete has set sufficiently to preclude raveling during
sawing and before shrinkage cracking takes place in concrete. If this method results in
random cracking, use separator plates.
Remove separators as soon as practicable after concrete has been struck off, consolidated
and set sufficiently to preserve width and shape of joint.

Sealing Expansion Joints:
1.

3.05

Place in curb constructed adjacent to hot-mix asphalt surfacing.
Locate on each side of each inlet about 3 ft from inlet at locations where tangent and radial
curb meet, 3 ft on each side of corners, and on tangent sections at maximum spacing of
300 ft.
Place at point where curb face starts to taper from standard height.
Set joints at right angles to face, top, and flow line of curb.

Contraction Joints:
1.
2.

C.

Construct concrete foundation as shown on Drawings. Granite curb shall be set with the top
surface at the required grade. Joints shall be not more than 1/4-in. wide for dressed, and 3/8in. wide for quarry-split curbs. The joints shall be pointed with 1:1 cement-sand mortar.
Between granite curbs and adjacent concrete surface and concrete base course, expansion
joints shall be provided and filled with 1/4-in., preformed bituminous joint filler, and sealed
with joint sealer.

Apply cold poured silicone sealant in accordance with Section 914.02 of State Specifications.

FINISHING

A.

Trowel and brush face surface of curb and gutter.

B.

Round back edge of curbs, edge of gutter adjacent to pavement, and edges adjacent to joints with
edger of 1/4 in. radius.

C.

Point honeycombed areas with mortar.
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3.06
A.

3.07

CURING
Cure curb in accordance with impervious coating method as specified in Section 607.03 of State
Specifications.
PROTECTION

A.

Erect and maintain barricades to exclude traffic from newly constructed curb and gutter. Curb and
gutter damaged prior to acceptance shall be repaired or replaced by and at expense of
CONTRACTOR.

B.

Protect from cold weather as specified in Section 607 of the State Specifications.

* * * END OF SECTION * * *
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SECTION 02617
PLASTIC SEWER PIPE

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.

Polyvinyl chloride pipe (PVC) and fittings for gravity sewer. Size as shown on Drawings.
Building sewer pipe (laterals) and building sewer connections. Size as shown on
Drawings
Sewer pipe saddles.

B.

Construct sewer pipe to elevation and grade as shown on plans.

C.

Measurements and Payments:

1.

Payment:
a.

1.02
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1.
2.
3.
4.

1.02

Include labor, equipment, materials, excavation, pipelaying, concrete curb
replacement, backfilling, sheathing, shoring, dewatering, cleanup, general
restoration, and other appurtenant and incidental Work specified herein and in other
sections in the lump sum prices bid for the various well/treatment facility locations.

C361 - Standard Specification for Reinforced Concrete Low-Head Pressure Pipe.
D2564 - Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC)
Plastic Piping Systems.
D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings.
D3212 - Standard Specification for Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals.

SUBMITTALS

A.

Test Results: Include results of tests with shipment of materials. Furnish 2 additional copies of
test results to the ENGINEER.

B.

Submit in accordance with Section 01300, Submittals.

PART 2 PRODUCTS
2.01

PVC SEWER PIPE

A.

PVC Sewer Pipe and Fittings: ASTM D3034, SDR35.

B.

Fittings:
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C.

1.

Fittings such as saddles, elbows, tees, and wyes shall be of material and construction
corresponding to and have joint design compatible with adjacent pipe.

2.

Provide approved adapters for transitions to other types of pipe.

Pipe Joints:
1.

D.

Pipe Markings: Mark at intervals of 5 ft or less with following.
1.
2.
3.
4.
5.
6.

E.

Manufacturer's name or trademark.
Nominal pipe size.
PVC cell classification, for example 12454-B.
Legend, "Type PSM SDR-26 PVC Sewer Pipe" or "Type PSM SDR-35 PVC Sewer Pipe".
ASTM D3034.
Extrusion date, period of manufacture or lot number.

Fitting Markings:
1.
2.
3.
4.
5.

F.

Rubber Gasket: Bell and spigot joint, sealed by rubber gasket so assembly will remain
watertight under conditions of service including movements resulting from expansion,
contraction, settlement, and deformation of pipe. Gaskets shall conform to ASTM F477.

Manufacturer's name or trademark.
Nominal size.
Material designation "PVC."
PSM type.
ASTM D3034.

Dimensions:
1.
2.

Dimensions of pipe shall be in accordance with Table 1, except wall thickness may be not
less than 97% of specified minimum.
Average wall thickness shall meet minimum wall thickness requirements of Table 1.

TABLE 1
PVC SEWER PIPE DIMENSIONS
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Minimum Wall
Thickness (in.)
SDR-26
SDR-35

Nominal
Size (in.)

Outside
Average

Diameter
Tolerance
on Average (in.)

4

4.215

0.009

0.162

0.120

6

6.275

0.011

0.241

0.180

8

8.400

0.012

0.323

0.240

10

10.500

0.015

0.404

0.300

12

12.500

±0.018

0.481

0.360

15

15.300

±0.022

0.588

0.437
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2.02
A.

SOURCE QUALITY CONTROL
Certification:
1.

2.03

Manufacturer shall provide certification that pipe dimensions and strengths comply with
ASTM Standards.

BUILDING SEWER PIPE (LATERALS)

A.

Same type as sewer main.

B.

Size as shown on Drawings.

2.04
A.

FLEXIBLE CONNECTORS
Manufacturers:
1.
2.
3.

B.

Clow.
FERNCO, Inc.
Mission.

Materials:
1.
2.
3.
4.
5.
6.

Synthetic rubber base compound formulated to resist acids, alkalis, solvents, and greases
encountered in sanitary or storm sewers and contain no reclaimed rubber.
Test in accordance with ASTM D543 and not lose weight in 1.0 normal sulfuric acid, 1.0
normal hydrochloric acid, or 1.0 normal nitric acid.
Show no etching, blistering, distortion, or other evidence of chemical or bacterial attack,
and shall show no cracking on rapid cooling.
Under ASTM D412, ultimate tensile strength shall exceed 750 psi at 80ºF and elongation
shall exceed 150%.
Under ASTM D570, water absorption shall not exceed 4%.
Under ASTM D2240, Type A hardness shall exceed 55 in 5-sec reading.

C.

Compression Bands: Type 316 stainless steel.

D.

Bolts and Nuts: Type 305 stainless steel, ASTM A167.

E.

Completed Joint: ASTM C425 for resilient sewer pipe joints.

2.05

SEWER CLEANOUTS

A.

Same size, type, and class as shown on Drawings.

B.

Sewer cleanout to be constructed as shown on the sewer cleanout detail on the drawings.

PART 3 EXECUTION
3.01

GENERAL

A.

Installation shall conform to manufacturer's recommendations and this section.

B.

When new sewer to be connected to existing sewer not terminating in manhole, uncover end of
existing sewer to allow adjustments in line and grade, if required, before laying pipe.
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C.

3.02
A.
B.

All sanitary sewer laterals shall be completed before the end of the working day or
CONTRACTOR shall make temporary connection to sewer to allow overnight use of sewer.
CONTRACTOR may also elect to pump from the lateral into a licensed sewage collection
vehicle. No payment will be made for temporary arrangements.
INSTALLATION OF SEWER PIPE
Trench, backfill, and compact in accordance with Section 02221, Structure Excavation,
Trenching, Backfilling, and Compacting.
Lay pipe only after trench dewatered and bedding prepared in accordance with Section 02221,
Structure Excavation, Trenching, Backfilling, and Compacting.

C.

Begin laying pipe from lowest point in proposed sewer line unless otherwise authorized by
ENGINEER.

D.

Lay pipe with bell end of bell-and-spigot pipe pointing upgrade where possible.

E.

Lay pipe uniformly to line and grade so finished sewer will present uniform bore.
1.

F.
3.03

Continuously monitor line and grade of pipe and, in event they do not meet specified
limits, stop Work immediately, notify ENGINEER, and remedy cause before proceeding
with Work.

Install pipe and gaskets in accordance with manufacturer's recommendations.
SANITARY SEWER SERVICES

A.

Install as specified herein and as shown on Drawings.

B.

Use fittings up to and including 45º elbows as required to connect existing building sewer
cleanout to new sewer.

C.

Connect new building sewer pipe (lateral) to existing cleanout using flexible connectors.
Flexible connector will be suitable for joining the various types of pipe. Cleanout wye has extraheavy cast iron spigot end for connection.

D.

Existing lateral pipe will be sawcut to squared edges and cleaned for proper installation of
flexible connector.

E.

Record on clean set of Contract Drawings location, by station measured from downstream
manhole, of each service connection.

F.

Where sewer lateral is to be connect to existing sewer, use Fernco Tee-wye.
accordance with manufacturers recommendation.

3.04
A.

Install in

FIELD QUALITY CONTROL
Pipe shall be subject to rejection for failure to conform to requirements of Specifications or
following.
1.
2.
3.
4.

Cracks sufficient to impair strength, durability, or serviceability of pipe.
Defects indicating improper proportioning, mixing, and molding.
Variations of more than 1/8 in./lin ft in alignment of pipe intended to be straight.
Damaged ends, where such damage prevents making satisfactory joint.

B.

Acceptance of fittings, stubs or other specially fabricated pipe sections shall be based on visual
inspection at job site.
091719
02617-4
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

C.

Correction of Defects:
1.

Repair sections failing tests or quality requirements by removal and replacement of
affected sections. Internal or external grouting of failed joints or other defects not
permitted.
* * * END OF SECTION * * *
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SECTION 02620
HIGH-DENSITY POLYETHYLENE (HDPE) PRESSURE PIPE
PART 1 GENERAL
1.01

SUMMARY

A.

Section Includes:
1.

High-density polyethylene (HDPE) pressure pipe for a buried force main at the Arrow
Road Treatment Facility. This is HDPE pipe typically used for water services.
a.

1.02
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1.

D3350 - Polyethylene Plastic Pipe and Fittings Materials.

2.

D2239 - Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter.

3.

D2683 - Socket-Type Polyethylene Fittings for Outside Diameter-Controlled Polyethylene
Pipe and Tubing.

4.

D2737 - Polyethylene (PE) Plastic Tubing.

5.

D3035 - Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside Diameter.

6.

D3261 - Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic
Pipe and Tubing.
F714 - Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
D2774 – Underground Installation of Thermoplastic Pressure Piping.

7.
8.
B.

American Water Works (AWWA) Standards:
1.

C.

D.

The length of HDPE pressure pipe to be furnished and installed for the force main,
including all fittings from the backwash vault to the new sewer cleanout as shown on
the Contract drawings.

C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 in. (13 mm) through 3 in.
(76 mm) for Water Service

Publications:
1.

Plastics Pipe Institute Handbook of Polyethylene Pipe.

2.

Performance Pipe Engineering Manual.

National Sanitation Foundation (NSF)
1.

NSF 14 and 61.

1.03

SUBMITTALS

A.

Product Data:
1.

B.

Test Results.
1.
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Manufacturer’s specifications, catalog cuts, and installation instructions for all pipe,
fittings, and accessories.

Include results of test with shipment of materials.
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PART 2 PRODUCTS
2.01
A.

PIPE AND FITTINGS
High-Density Polyethylene
1.

2.

3.

Pipe and Fittings:
a.

Manufacturer: Performance Pipe Division of Chevron Phillips Chemical Company,
LP, Plano, Texas.

b.

Product: Driscoplex 5100 Ultraline Water Service Pipe and Tubing for sizes less
than 2 in.

c.

Product: Driscoplex 4100 Water Service Pipe for sizes greater than or equal to 2 in.

d.

ASTM D2737 (CTS) for sizes less than 2 in.

e.

ASTM D3035 (IPS) for sizes greater than or equal to 2 in.

f.

SDR-9 Rated Pressure = 250 psi for sizes less than 2 in.

g.

SDR-11 Rated Pressure = 200 psi for sizes greater than or equal to 2 in.

h.

Materials:
Materials used for the manufacture of polyethylene pipe and fittings shall be
PE4710 high-density polyethylene meeting cell classification 445574C
according to ASTM D3350 (formerly PE 3408 meeting 345564C per
ASTM D3350-02). The manufacturer shall certify that the materials used to
manufacture pipe and fittings meet these requirements.

2)

The material shall be listed and approved for potable water in accordance with
NSF Standards 14 and 61.

3)

Polyethylene pipe shall be manufactured and tested in accordance with
AWWA C901 and shall be so marked.

Fittings:
a.

Fittings such as elbows, tees, and wyes shall be of the same pressure rating
material and construction corresponding to and have joint design compatible with
adjacent connecting pipe.

b.

Provide approved adapters for transitions to other types of pipe as recommended by
the pipe manufacturer.

Joining:
a.
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1)

Joints between plain-end pipes and fittings shall be made by butt fusion. Joints
between the main and saddle branch fittings or corporation stops shall be made
using saddle fusion. The butt fusion and saddle fusion procedures used shall be
procedures that are recommended by the pipe and fitting manufacturer. The
CONTRACTOR
shall ensure that persons making heat fusion joints have received training in the
manufacturer’s recommended procedure. The CONTRACTOR shall maintain
records of trained personnel and shall certify that training was received not more
than 12 months before commencing construction. External and internal beads shall
not be removed.
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2.03
A.

2.04

b.

A stiffener shall be installed in the bore of the polyethylene pipe when an OD
compression mechanical coupling is used and when connecting plain-end PE pipe
to a mechanical joint pipe, fitting, or appurtenance.

c.

Branch connections to the main shall be made with saddle fittings or tees.
Polyethylene saddle fittings shall be saddle-fused to the main pipe.

SOURCE QUALITY CONTROL
Testing:
1.

Manufacturer will conduct testing on pipe and fittings in compliance with the appropriate
sections of AWWA C901.

2.

Pipe will by marked by manufacturer with standard markings in accordance with
AWWA C901.

3.

Prior to delivery of pipe to site, furnish manufacturer’s affidavit certifying compliance with
AWWA C901.

UNDERGROUND PIPE WARNING TAPE

A.

Furnish and install detectable pipe warning tape in trench above all buried pipe.

B.

Tape to be detectable with metal detector or pipe-locating device.

C.

Tape will be manufactured by Carlton Utility Products or approved equal, and will be 3-in. wide,
5-mil thick vinyl with solid aluminum core.

PART 3 EXECUTION
3.01

INSTALLATION

A.

Store and protect pipe when delivered to project site in accordance with manufacturer’s
requirements.

B.

Trench, backfill, and compact in accordance with Specification 02221 Trenching, Backfilling and
Compacting and details on Drawings.

C.

Install piping system in accordance with manufacturer’s written instructions and recommended
practice per ASTM D2774.

D.

Do not bend pipe beyond allowable radius as specified by manufacturer. Install pipe in trench
by “snaking”, as stipulated by manufacturer’s requirements.

E.

Install pipe warning tape above pipe as directed by ENGINEER.

F.

HDPE pipe will be furnished as a roll and not stick lengths of pipe. Contractor will provide a
continuous length of HDPE from the cleanout to the backwash vault.
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3.02
A.

FIELD QUALITY CONTROL
Pipe shall be subject to rejection for failure to conform to requirements of Specifications or
following.
1.

Fractures or cracks passing through pipe wall or fittings.

2.

Cracks sufficient to impair strength, durability, or serviceability of pipe.

3.

Defects indicating improper proportioning, mixing, and molding.

4.

Damaged ends, where such damage prevents making satisfactory joint.

B.

Acceptance of fittings, stubs or other specially fabricated pipe sections shall be based on visual
inspection at job site.

C.

Disinfection of force main pipe and fittings is not required.

* * * END OF SECTION * * *
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SECTION 02620A
POLYVINYL CHLORIDE (PVC) PIPE FOR WATER

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

1.02
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1.
2.
3.
4.

B.

2.

A.

ASTM D1785 – Standard Specification for Polyvinyl Chloride (Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120.
ASTM D1784 – Standard Specification for Rigid Polyvinyl (Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly (Vinyl Chloride) (PVC) Compounds.
ASTM D2241 – Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR) Series.
ASTM D2672 – Standard Specification for Joints for IPS PVC Pipe Using Solvent Cement.

American Water Works Association (AWWA):
1.

1.03

Polyvinyl Chloride (PVC) pipe and fittings. All pipe and fittings shall be approved by the
National Sanitation Foundation (NSF).

AWWA C900 – Standard for Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings,
4 In. Through 12 In. (100 mm Through 300 mm), for Water Distribution.
AWWA C901 – Standard for Polyethylene (PE) Pressure Pipe and Tubing, 1/2-In. (13 mm)
Through 3 In. (76 mm), for Water Service.

SUBMITTALS
Manufacturer’s Specifications, Catalog Cut Sheets, and Literature:
1.
2.
3.

Pipe.
Flanged joints.
Fittings.

PART 2 PRODUCTS
2.01

PIPE

A.

Polyvinyl Chloride Pipe: Schedule 80 PVC. Used for CO2 skid connection at Martis, piping to
connect bag filter at Airmount, and connection to well discharge piping.

B.

Polyvinyl Chloride Pipe: Schedule 40 PVC. Used for sump pump piping.

2.02
A.

091719

FITTINGS
Schedule 80 fittings shall be as shown on the Drawings. For use with the arsenic treatment system
piping and connection to well discharge piping.
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B.
2.03

Schedule 40 fittings shall be as shown on the Drawings. For use with sump pump piping.
MANUFACTURERS

A.

Charlotte Pipe and Foundry Company.

B.

Or approved equal.

PART 3 EXECUTION
3.01

INSTALLATION

A.

Install pipe and fittings in accordance with piping manufacturer’s recommendations and AWWA
Standards.

B.

Pressure test in accordance with Section 01669A, Hydrostatic Test for Well Station Piping.

* * * END OF SECTION * * *
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SECTION 02756
PRECAST BACKWASH VAULT
(Arrow Road Treatment Facility)
PART 1 GENERAL
1.01
A.

SUMMARY
Section includes requirements for valve vault, valves, piping, and appurtenances as follows:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

B.

1.02
A.

Systems and appurtenances will be installed in the precast, reinforced concrete valve vault as
shown on the Drawings and specified in this Section and other sections.
MEASUREMENT AND PAYMENT
Measurement and Payment:
1.

1.03
A.

Shop Drawings:

A.

Submit design calculations for precast concrete vault.
Submit in accordance with Section 01300, Submittals.

Operating and Maintenance (O&M) Data:
1.

1.04

Consider Work specified in this section incidental and include cost as part of appropriate
lump sum prices specified in the Bid Form.

SUBMITTALS

1.
2.
B.

Backwash Vault w/ Aluminum Ladder and 2 sumps.
Throttling gate valve.
Check valve.
Piping.
Pressure Transducer for water level measurement.
Precast concrete valve vault.
Sump Pump.
Vents.
MH frame and cover.
Hi level float and aluminum or SS float bracket.
Any other items shown on the Plans.

Submit in accordance with Section 01300, Submittals.

QUALITY ASSURANCE
All valves and equipment furnished will be standard catalogued products of the particular
system supplier/manufacturer.

PART 2 PRODUCTS
2.01
A.

091719

PRESSURE WATER LEVEL TRANSDUCER
Manufacturers and Models:
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1.
2.
B.

Features:
1.
2.
3.
4.
5.

2.02

Dwyer PBLT 2 (5 psi range)
Or approved equal.

Durable cage design.
Non-clogging large diameter 316 SS diaphragm seal.
Lightning and surge protection.
Hanging loop for easy removal.
100 lf of cable with breather tube (custom length)

PLASTIC DIAPHRAGM VALVES

A.

Furnish and install diaphragm valves to provide throttling capability to sump pump discharge.

B.

Valve size as shown on Plans.

C.

Body material – PVC, Diaphragm – EPDM

D.

Manufacturers and Models:
1.
2.

GF Diaphragm Valve True Union Type 514
Or approved equal.

2.03

PLASTIC CHECK VALVES

A.

Manufacturers and Models:
1.
2.

B.

Features:
1.
2.
3.
4.
5.
6.

2.04

Haywood True Union Check Valve
Or approved equal.

Vertical mount.
3 psi cracking pressure.
Connection Type - FNPT x Socket
Viton seat material
PVC Body
235 psi rated at 70 degrees F

HIGH LEVEL FLOAT

A.

Furnish and install high water level alarm float in vault at location shown on Drawings. Secure to
wall with stainless steel bracket. Set float distance above floor of vault as directed by the
Engineer.

B.

Manufacture and Model:
1.
2.

091719

Manufacturer – Warrick Controls, or approval equal.
Model – Series M Mechanical Tilt Float Level Switch (non-mercury)

02756-2
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

2.05

PIPING AND FITTINGS

A.

Piping shall be PVC, SDR 35, size as shown on Plans.

B.

All wall penetrations shall be precast at the vault manufacturer or shall be core-drilled, and the
annular space between pipe and the wall sealed with Thunderline Link Seal or approved equal.

2.06
A.

SUPPORT BRACKET
Manufacturers and Models:
1.
2.

B.

Features:
1.
2.
3.
4.

2.07
A.

A.

Franklin Electric Little GIANT sump pump or equal.
Oil free motor with thermal overload protection
Continuous duty rated.
1-1/4” NPT discharge.
Built in suction strainer and removable filter screen
SP33 Series – 1/3 HP with float

PRECAST CONCRETE BACKWASH VAULT
Precast, reinforced concrete valve vault shall be in accordance with the following requirements:
1.
2.
3.
4.
5.
6.

7.
8.
9.

091719

Stainless Steel reinforced bracket
Cord grips for adjusting height of pressure transducer and high alarm float.
Bracket for wall mounting.
Designed for use with weighted floats and transducers.

SUMP PUMP

1.
2.
3.
4.
5.
2.08

Zoeller
Or approved equal.

Backwash vault shall be rated for H-20 highway loading. Concrete vault to be designed
by professional engineer licensed in the State of New Jersey.
Sump pump piping shall be secured to the vault wall with SS wall anchors for extra
support.
Piping and electrical conduits penetrations through the vault walls shall be sealed with
watertight mechanical seals.
Vent shall be a 4-in.-dia ductile iron pipe with SS insect screens.
Access ladder shall be of heavy-duty, plastic-encased, UL-approved aluminum with a
vertical ladder-up feature or precaster installed manhole steps with vertical ladder up.
CONTRACTOR shall adjust the vault access opening in the field using concrete so that
the frame and cover for the opening is at grade and aligns properly with ladder or
manhole steps.
A bituminous coating shall be applied to the exterior of the precast vault and casting lid
frame at the factory.
Sumps are to be provided for the pressure transducer and the sump pump as shown on
the drawings.
Install SS support bracket with adjustable cord grips near manhole access opening for
pressure transducer and high-level alarm float.
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10.

11.
12.

Electrical conduits must be run as follows:
a. One conduit for 120-volt electrical power to the sump pump.
b. One conduit for low voltage control wiring from the high alarm float and the pressure
transducer to the packaged treatment unit.
Provide 6-inch boot or A-Lok for incoming 6-inch diameter PVC backwash pipe.
Manhole cover and frame to be Campbell Foundry Figure No. 1203B.

PART 3 EXECUTION
3.01
A.

3.02

INSTALLATION
Install pre-cast concrete vault in accordance with manufacturer’s written instructions, approved
submittals, and industry standards.
BACKWASH VAULT

A.

Install valves, supports, pressure transducer, alarm float, sump pump, and PVC & HDPE piping
in accordance with manufacturer’s recommendations and as shown on Drawings.

B.

Vault access manhole frame and cover will be installed as shown on the Plans.

3.03

FIELD TESTING

A.

Fill vault with water to confirm automatic operation of sump pump and float alarm. Adjust set
points for proper operation of pump as directed by Engineer.

B.

Conduct all testing in the presence of Engineer. Provide 48-hour advance notice to Engineer
and Owner for schedule field testing.

* * * END OF SECTION * * *
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SECTION 02757
ACCESSORIES

PART 1 GENERAL
1.01
A.

SUMMARY
Section includes requirements for accessories as follows:
1.
2.
3.
4.
5.
6.

B.

1.02
A.

Systems and appurtenances will be installed in the building, as shown on the Drawings and
specified in this Section and other sections.
SUBMITTALS
Shop Drawings:
1.

B.

A.

Submit in accordance with Section 01300, Submittals.

Operating and Maintenance (O&M) Data:
1.

1.03

Plastic Ball valves.
Pressure gages.
Prefabricated pipe supports.
Water Fountain.
Fiberglass skid for Airmount bag filters.
Bag Filters for Airmount.

Submit in accordance with Section 01300, Submittals.

QUALITY ASSURANCE
All equipment furnished will be standard catalogued products of the particular system
supplier/manufacturer.

PART 2 PRODUCTS
2.01

PLASTIC BALL VALVES

A.

Furnish and install ball valves as shown on the Plans.

B.

Valve size to match existing, as shown on Plans.

C.

Manufacturers and Models
1.
2.

2.02

Haywood True Union Ball Valves.
Or approved equal.

PRESSURE GAGES

A.

Furnish and install pressure gages as shown on Plans.

B.

Manufacturers and Models:

091719
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1.
2.

B.

Features:
1.
2.
3.
4.
5.
6.

2.03
A.

Manufacturers and Models:

A.

Manufacturers and Models:
National Pipe Hangers, Fig. H132, Strut.
National Pipe Hangers, Fig. SN, Strut Nut.
National Pipe Hangers, Fig. SPC, Strut Pipe Clamp.
Or approved equal.

Features:
1.
2.

2.05

2-in.-dia.
Stainless steel or corrosion-resistant coating.
Adjustable clevis hanger for PVC sized to fit with cut length of threaded rod.

WALL PIPE SUPPORT

1.
2.
3.
4.
B.

National Pipe Hangers, Fig. 200V, Adjustable Clevis Hanger PVC.
National Pipe Hangers, Fig. 105, Hanger Flange.
National Pipe Hangers, Fig. 865, Sleeve Anchor with Coupling Sleeve.
National Pipe Hangers, Fig.790, Heavy-Duty Hex Nuts.
Or approved equal.

Features:
1.
2.
3.

2.04

Glycerin-filled pressure gage.
4.0-in. dial size.
Stainless steel case.
Accuracy: 1.0% of full scale.
Glass lens.
Pressure snubber with shutoff cock.

CEILING PIPE SUPPORT

1.
2.
3.
4.
5.
B.

Wika, Model 233.54, or approved equal.
Pressure ranges shown on Plans.

Size as appropriate for pipe.
Stainless steel or corrosion-resistant coating.

EXTERIOR WATER FOUNTAIN

A.

Furnish and install exterior water fountain at the East Oak Street Well site at the location shown
on the Drawings.

B.

Provide connection to water supply and sanitary sewer as shown on the Drawings.

C.

Manufacturers and Models:
1.
Manufacturer- Elkay, Oak Brook, IL or approved equal.
2.
Model No,: LK4410FRK with optional locking hose bib, model LK4471LHB.
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D.

2.06

Features:
1.
Outdoor freeze resistant pedestal type with sealed freeze resistant valve system.
2.
Fountain will be ADA & ICC A117.1 compliant.
3.
Floor mounted-freestanding.
4.
Base material to be 316 Stainless steel, heavy gauge construction.
5.
Fountain components that come in contact with drinking water will be NSF/ANSI 61 and
372 (lead free) compliant.
6.
Activation: Mechanical front-bubbler button type.
7.
Finish color- to be selected by Owner
FIBERGLASS SKID

A.

Fiberglas skid shall consist of C-Channels and an I-Beam with a grating on top.

B.

Distributor Information
1.

C.

Skid Components
1.
2.
3.
4.
5.

D.

2.07

Harrington Plastics

Harrington Plastics, Item No. CH-40112-4-IFR-GY, Fiberglass C-Channel.
Harrington Plastics, Item No. IB-40200-4-IFR-GY, Fiberglass I-Beam
Harrington Plastics, Item No. MG-1510-IFR-DG-408-MT, Fiberglass Grating.
Harrington Plastics, Item No. 8099, M-clip.
Harrington Plastics, Item No. 8099, J-clip.

Features
1.

Skids are 3 ft. x 4 ft.

2.

Stainless steel hardware.

BAG FILTER

A.

Provide two bag filter housing units at the Airmount Well as shown on the Drawings.

B.

Provide (25) 3 micron bags to the Owner prior to the startup.

C.

Provide isolation valves upstream and downstream of the housing to allow for maintenance.

D.

Piping leaving the housing will include drain piping with a garden hose connection for draining
the housing.

E.

Manufacturer and Model:
1.
2.
3.

F.

091719

Manufacturer: Filter Specialists, Inc. or approved equal.
Housing Model: CBF-P-0012-C-0150-N-02-F-02-F-02-A-1-N.
Bag Model: BOS 3PP2P61

Features:
1.
Material: 316 Stainless Steel
2.
Connections: 2” Flanged inlet and outlet.
3.
Rating: 150 psi.
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4.
5.
6.

Additional Components: top mounted gauge and drain valve.
Filter Bag: 3 micron.
NSF61 Certified.

PART 3 EXECUTION
3.01

INSTALLATION

A.

Install equipment in accordance with manufacturer’s written instructions and approved submittals.

B.

Field test equipment and accessories in presence or Engineer to confirm proper operation.
* * * END OF SECTION * * *
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SECTION 02831
CHAIN-LINK FENCES AND GATES

PART 1 GENERAL
1.01

SUMMARY

A.

Construct new chain-link fence at locations shown on the Contract Drawings.

B.

Fence height: As shown on the Plans.

1.02
A.

MEASUREMENT AND PAYMENT
Measurements and Payments:
1.

Consider the cost of Work specified in this section to be included as part of appropriate
lump sum prices in the Bid Form for each well/treatment facility.

2.

Include labor, equipment, excavation, backfilling, materials, cleanup, and other
appurtenant and incidental Work specified herein and in other sections.

1.03

SUBMITTALS

A.

Product Data:
1.
2.
3.

B.
1.04

Fabric material.
Framework material.
Acrylic coating with manufacturer’s instructions for new framework.

Submit in accordance with Section 01300, Submittals.
DELIVERY, STORAGE, AND HANDLING

A.

Deliver materials with manufacturer's tags and labels intact and legible.

B.

Handle and store to avoid damage.

1.05

PROJECT/SITE CONDITIONS

A.

Restore all disturbed areas caused by installation operations to original condition.

B.

Underground utilities exist on site.
excavation.

Arrange for field markout of all utilities prior to any

PART 2 PRODUCTS
2.01

FABRIC

A.

Steel wire helically wound and interwoven to provide continuous mesh without knots or ties,
conforming to requirements of ASTM A491.

B.

Mesh Size: 2 in. or to match existing.

C.

Wire Size:
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1.
2.

Gage: 9.
Dia: 0.148.

D.

Polyvinyl Chloride (PVC) Coating: color as indicated on the Plans, minimum 7-mil PVC bonded
to wire having zinc coating of 0.30 oz/sq ft.

E.

Fabric Ties: Minimum 9-ga aluminum or zinc wire with PVC coating.

F.

Selvages:
1.

2.
2.02
A.

FRAMEWORK
Posts, Rails, and Braces:
1.
2.

B.

Fabrics with 2 or 2-1/8 in. (50 or 54 mm) mesh, in heights 60 in. (1,520 mm) and under
shall be knuckled at both selvages. Fabric 72-in. (1,830 mm) high and over shall be
knuckled at one selvage and twisted at other.
Selvages of fabrics with meshes of less than 2 in. (50 mm) shall be knuckled.

Galvanized steel pipe conforming to ASTM A53, Schedule 40.
All posts, rails, and braces will match existing as much as practical.

General Dimensions and Weights:
Uncoated
Minimum
Outside
Dimensions
(in.)

Use and Shape
End, Corner, and Pull Posts
Height: 6 to 8 ft
Round
Roll-Formed
Gate Posts
Leaf Width 6 ft or Less
Round
Roll-Formed
Leaf Width 13 ft or Less
Round
Leaf Width 18 ft or Less
Round
Leaf Width Over 18 ft
Round

091719

Uncoated
Minimum
Weight
(lbs/ft)

2.875 o.d.
3.50 x 3.50

5.79
4.85

2.875 o.d.
3.50 x 3.50

5.79
4.85

4.00 o.d.

9.10

6.625 o.d.

18.97

8.625 o.d.

28.55

Rails and Braces
Round
Roll-Formed

1.66 o.d.
1.625 x 1.25

2.27
1.35

Line Posts
Round

2.50 o.d.

3.65

Roll-Formed Heavy Section

2.25 x 1.70

2.70
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C.

Tension Wire: Spiraled or crimped No. 7-ga coated with 0.40-oz aluminum/sq ft.

D.

Framework shall be factory-coated to match PVC-coated fabric.

2.03

GATES

A.

Swing or Cantilever type, complete with latches, stops, keepers, hinges. Size and type as
shown on Drawings.

B.

Construct gates with top, bottom, and side framework of following dimensions and weights. All
framework and hardware for gate to be field-painted, similar to posts and rails.
Minimum
Outside
Dimensions
(in.)

Use and Shape

Minimum
Weight
(lbs/ft)

Height 6 ft or Less and Leaf
8 ft or Less
Round
Square

1.90 o.d.
1.50

2.72
1.90

Height Over 6 ft or Leaf Width
Over 8 ft
Round
Square

1.90 o.d.
2.00

2.72
2.60

C.

Weld joints or assemble with fittings. Use 3/8-in.-dia truss rods on gates assembled with fittings.
Provide vertical bracing at 8 ft maximum spacing. Provide horizontal brace or 3/8-in.-dia truss
rod for leaves over 10-ft wide.

D.

Cover with fence fabric, attached securely to frame with fabric ties at 15-in. maximum spacing.

E.

Latch: Forked or plunger bar type with integral padlock eye to permit operation from either side
of gate.

F.

Furnish new padlock. Lock to be keyed to the Borough of Ramsey Standard.

2.04

TENSION BARS

A.

Minimum 3/16-in. by 3/4-in. galvanized steel bars.

B.

One bar for each end and gate post, and 2 for each corner and pull post.

2.05

HARDWARE AND FITTINGS

A.

Solid aluminum alloy/aluminum-coated steel in compliance with ASTM F626 or hot-dip
galvanized in accordance with ASTM A153.

B.

Standard post tops provided with hole suitable for through passage of top rail.
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2.06
A.
2.07

FOOTINGS
Concrete in accordance with Section 03300A, Cast-in-Place Concrete, 4,000 psi.
SIGNS

A.

Furnish and install 2 signs, 18 in. by 12 in. in size, constructed of baked enamel on 0.063-in.
rustproof aluminum with lettering indicating “No Trespassing – Tampering With This Facility Is A
Federal Offense”.

B.

Color of signs and lettering shall be black lettering on flat white background.

2.08
A.

2.09
A.

2.10

BARBED WIRE
As shown on the Plans.

ACRYLIC COATING SYSTEM
All new framework to be factory-coated with acrylic coating system (color semi-gloss). Fencing
is slightly different for each well site/treatment facility. Coordinate colors with Borough of
Ramsey for each well site/treatment facility. In areas where portion of new fence is to be
installed to replace removed or damaged section of fence, the new fence will match existing.
Privacy Fence Slats

A.

Furnish and install privacy fence slats at locations were noted on Plans.

B.

Manufacturer: Pexco or approved equal. Manufacturer USA only.

C.

Material: HDPE

D.

ASTM 3000 Compliant

E.

Color: To be selected by Owner

PART 3 EXECUTION
3.01

EXAMINATION

A.

Examine conditions under which fence and gates to be installed. Notify ENGINEER in writing of
improper Work conditions.

B.

Do not proceed with Work until unsatisfactory conditions corrected.

C.

Check location of existing underground work to make sure fence footings clear utilities and
drainage work.

3.02
A.

INSTALLATION
Existing framework:
1.

091719

CONTRACTOR shall make every effort to minimize the length of time the site is left
unfenced
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2.
3.
B.

New Framing:
1.
2.
3.
4.
5.

7.
8.
9.
C.

New fabric shall be installed after framework acrylic coating has completely dried per
manufacturer’s written instructions.
Remove and dispose of excess fence fabric, post, and rails which are no longer used.

Install line posts not more than 10 ft apart. Where posts are to be installed for extension
of existing fence system, such posts will be evenly spaced between existing posts.
Install pull posts not more than 600 ft apart where straight run of fence exceeds 600 ft and
fenceline changes direction by more than 15, but less than 30.
Install corner posts where fenceline changes direction by more than 30.
Set posts in concrete footings, plumb and true to line.
Brace and truss end, pull, corner, and gate posts to adjacent line posts. Provide brace to
match top rail spaced midway between top rail and tension wire and extending to adjacent
line post. Truss diagonally with 5/16-in.-dia tension rod with turnbuckle.
Fasten top rail to end, pull, gate, and corner posts. Pass top rail through fittings of line
posts.
Provide expansion and contraction joints in top rail for each 100 lin ft of fence.
Fasten bottom tension wire to end, pull, gate, corner, and line posts.

Footings:
1.
2.
3.

Vertical sides to minimize uplift. Dispose of excavated material.
Rod and compact concrete around posts. Slope top of footings above level of adjacent
grade and trowel finish.
Size:
a.
b.
c.
d.

4.
D.

3.
4.

Provide gates at locations shown on Drawings.
Install privacy slats as shown on the Drawings. Color by Owner.

Signs: “No Trespassing”.
1.

091719

Place fabric on outside of posts and stretch to avoid bulging or buckling.
Fasten at line posts, top rail, and bottom tension wire with aluminum or zinc color coated
ties. Space ties not more than 15 in. apart on line posts and not more than 24 in. apart on
rail and tension wire.
Fasten at terminal posts at intervals not exceeding 15 in. using flat or beveled galvanized
steel bands with 5/16-in. by 1-1/4-in. galvanized carriage bolts and nuts.
Make tie connections on interior side of fence.

Gates:
1.
2.

F.

Time of Set: 48 hrs before rails erected or fabric applied or stretched.

Fabric:
1.
2.

E.

6 in. minimum dia, plus outside dimension of post.
Set corner, end, pull, and gate posts 42 in. into concrete.
Set line posts 36 in. into concrete.
Total depth of concrete 6 in. greater than required for post embedment.

Secure to fence at locations determined in the field by OWNER.
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3.03

ADJUSTMENT AND CLEANING

A.

Peen bolts located on lowest 72 in. of fencing.

B.

Remove barricades and protection at Project completion. Repair damaged landscape surfaces
to original condition.

* * * END OF SECTION * * *
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SECTION 02900
RESTORATION

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.
4.
5.
6.

B.

Measurements and Payments
1.

1.02
A.

A.

American National Standards Institute (ANSI):

1.04
A.

Miscellaneous:

QUALITY ASSURANCE
Ability to Deliver:

2.

Investigate sources of supply and satisfy they can supply plants mentioned on plant list in
sizes, variety, and quality noted and specified before submitting Bid.
Failure to take this precaution shall not relieve responsibility for furnishing and installing
plant material in accordance with Contract requirements without additional expense to
OWNER.

Inspection:
1.

091719

Furnish label on tags for seed and fertilizer used.
List of plant material to be used and source of plant material.
Prior to end of maintenance period, furnish 2 copies of written maintenance instructions
recommending procedures to be established by the OWNER to the maintenance of
landscape work for the entire year.

Submit in accordance with Section 01300, Submittals.

1.

B.

ANSI Z60.1 - American Standard for Nursery Stock.

SUBMITTALS

1.
2.
3.

B.

Include cost of Work listed herein in Lump Sum price bid, including all labor, material,
equipment, and related services necessary to perform the Work specified herein.

REFERENCES

1.
1.03

Preparing ground surface.
Topsoil and seed.
Plants.
Trees.
Fertilizing.
Maintenance.

ENGINEER may inspect plant material at place of growth. Such inspection shall be in
addition to inspection at job site. Upon delivery and before planting, ENGINEER will
inspect plants.
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2.

1.05
A.

Inspection and approval by ENGINEER of plants is for quality, size, and variety only and
in no way impairs right of rejection for failure to meet other requirements during progress
of Work.

DELIVERY, STORAGE, AND HANDLING
Preparation for Delivery:
1.

Balled and Burlapped (B&B) Plants:
a.
b.

c.
B.

Delivery:
1.

2.

3.

Deliver seed and fertilizer to site in original, unopened containers bearing manufacturer's
guaranteed chemical analysis, name, trade name, trademark, and conformance to State
law.
Notify ENGINEER 24 hrs in advance of delivery of sod. Each shipment shall be
accompanied by invoice from Vendor giving quantity and certifying sod received meets
requirements of Specifications with analysis of seed from which sod was grown. Provide
copy of invoice to ENGINEER upon delivery of sod.
Deliver plants with legible identification labels.
a.
b.

4.
5.

C.

091719

Protect plants during delivery to prevent damage to roots or desiccation of leaves.
Notify ENGINEER of delivery schedule in advance so plant material may be inspected at
job site.

Store plants in ground or other acceptable media if not to be planted within 4 hrs.
Protect roots of plant material from drying or other possible injury.
Water plants as necessary until planted.
Protect sod root system from exposure to sun and wind.
Remove from site sod remaining on site unplaced after 48 hrs without extra cost to
OWNER. Remove from site yellowing or otherwise discolored sod without extra cost to
OWNER.

Handling:
1.
2.

1.06

Label trees, evergreens, shrubs, and groundcover with waterproof labels remaining
legible for at least 60 days.
Label with correct plant name and size as indicated in plant list.

Storage:
1.
2.
3.
4.
5.

D.

Dig and prepare for shipment in manner that will not damage roots, branches,
shape, and future development of plant.
B&B Plants: Originate from soil which will hold good ball and be wrapped with
burlap or similar approved material, bound with twine or cord so as to hold balls firm
and intact.
Ball Sizes: Not less than standard established by AAN for B&B stock.

Do not drop plants.
Do not pick up container or B&B plants by stems or trunks.

PROJECT SITE/CONDITIONS
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A.

Intent is existing trees within grading and seeding limits, not disturbed by building operations as
specified in Section 02100A, Site Preparation, be saved and protected, unless specified to be
removed.

B.

Clear trees required to be removed only after approval by ENGINEER.

C.

Wherever landscape work takes place executed in conjunction with other Work, schedule
procedures permitting execution of landscape work as specified.

1.07
A.

WARRANTY
Warranty new plant material through one full growing season after plants are installed.
1.

B.

Repair damage to plants or lawns during plant replacement. Water new lawn area as
required to maintain newly planted lawns.

Warranty lawn areas for duration of 1 yr after seeding to be alive and in satisfactory growth at
end of warranty period.
1.

For purpose of establishing acceptable standard, scattered bare spots, none larger than
1 sq ft will be allowed up to maximum of 3% of lawn area.

PART 2 PRODUCTS
2.01

TOPSOIL

A.

Fertile friable loam containing liberal amount of humus, neither excessively acid nor excessively
alkaline, suitable for growth of grass and plants. Free from hard lumps, plants and roots, gravel,
cinders, stone over 1/2 in. in any dimension, weed seeds and quack grass roots, and other
undesirable material.

B.

Topsoil removed and stockpiled under Section 02100A, Site Preparation, may be used, provided it meets above requirements.

2.02
A.

SEED
General:
1.
2.

B.

Fresh, clean, and new crop seed included in specified varieties and proportioned by
weight.
Tests are for minimum percentages of germination indicated.

Rehabilitative Mix: Use for general restoration of lawns where adequate sunlight exists.
Common Name

091719

% by Weight

Germination

Park Kentucky Bluegrass

15

85%

Rugby Kentucky Bluegrass

15

85%

Creeping Red Fescue

30

95%

Pennfine Perennial Ryegrass

20

95%

NK 200 Perennial Ryegrass

20

95%
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C.

Shady Turf Mix: Use for restoration of lawns where low sunlight exists

Common Name

D.
2.03

% by Weight

Germination

Glade Kentucky Bluegrass

30

85%

Nugget Kentucky Bluegrass

20

85%

Dawson Red Fescue

30

95%

Scaldis Hard Fescue

20

95%

Weeds shall not exceed 0.25%.
PLANT MATERIALS

A.

Quality and Size: Equal or exceed sizes and measurements specified on plant list shown on the
Plans. Follow standards currently recommended in American Standard for Nursery Stock.

B.

General location of plants shown on Drawings. Actual location of all plantings to be determined
in the field by ENGINEER.

C.

Well-formed and shaped, true to type, and free from disease, insects, and defects such as
knots, sun scald, wind burn, injuries, abrasions or disfigurement. ENGINEER or OWNER will
inspect plants upon delivery, and will reject those that do not meet standards or are unhealthy or
defective.

D.

Grown under climatic conditions similar to those in Project locality.

2.04

TREES

A.

All trees shall be true to scientific names established in “Manual of Woody Landscape Plants”,
5th Edition, 1998. Plants shall be nursery-grown, first-class material, straight, single- stemmed,
and must meet the standard set forth in “American Standard for Nursery Stock”, sponsored by
the American Association of Nurserymen, Inc., 1250 I St., Washington, D.C. 20005 (ANSI
Z60.1-1996), and shall be certified free from decay, insects, and diseases. Plants shall have
normal, well-developed branches, be uniformly and fully branched as seen from all sides, have
good crotch angles, and a vigorous root system. A Department of Agriculture Certificate from
New Jersey or from the applicable state of origin is required to be furnished by the
CONTRACTOR.

B.

All trees will have a caliper of between 1-3/4 to 2 in., measured 6 in. above the ground in
accordance with “American Standard for Nursery Stock” standards. The trees must have been
growing within 150 miles of the project site during the 3 yrs immediately prior to their being dug
for delivery. The CONTRACTOR must certify the specific nursery and its location from where
the trees were dug. All trees may be subject to visual inspection by the ENGINEER or OWNER.
Trees will be inspected upon delivery, and the ENGINEER or OWNER reserves the right to
reject any tree that does not meet the standards or that has been damaged during shipment.

C.

The trees to be planted including type, height, and quantity are shown on the Drawings.

D.

Trees will be planted during the fall planting season, or during the spring planting season.

091719
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E.

2.05

All plant materials shall be assembled in one location to permit inspection and approval by the
ENGINEER or OWNER. The CONTRACTOR shall notify the ENGINEER 5 working days prior
to delivery so that a mutually agreeable time may be arranged for inspection. Stock with broken
root balls or loose containers, and stock that shows evidence of being root-bound, overgrown, or
recently canned, or in the opinion of the ENGINEER or OWNER is damaged or improperly
cared for, shall be rejected. All plant materials delivered to the job site shall be immediately
heeled in with suitable substance and properly cared for until they are planted.
FERTILIZER

A.

Commercial-type, uniform in composition, free-flowing, conforming to State and Federal laws,
and suitable for application with equipment designed for that purpose.

B.

Fertilizer shall contain minimum basis percentage by weight of following.
1.

Prior to seeding or sodding: 6-24-24.
a.
b.
c.

2.

After seeding or sodding: 18-5-9.
a.
b.
c.

3.

5.
6.
7.

C.

2.06
A.

2.07

18% nitrogen.
5% phosphorous.
24% potash.

For plant material: 6-24-24.
a.
b.
c.

4.

6% nitrogen.
24% phosphorous.
24% potash.

6% nitrogen.
24% phosphorous.
24% potash.

1/4 of nitrogen shall be in form of nitrates, 1/4 in form of ammonia salts, and 1/2 in form of
organic nitrogen.
Available phosphoric acid shall be derived from super phosphate having minimum
analysis of 20% available phosphate.
Potash shall be in form of sulfate or potash.
Balance of fertilizer specified above shall be materials usually present in such products,
free from dust, sticks, sand, stone, and other debris.

Coordinate N-P-K requirements with those recommended by soils test report.

MULCH FOR LAWN AREAS
Straw or hay in air-dry condition or wood excelsior fiber, woodchips or other suitable material of
similar nature substantially free of noxious weed seeds and objectionable foreign matter.
PEAT MOSS

A.

Shredded, loose, substantially free of mineral and waste matters.

B.

Minimum organic matter by weight on dry basis: 80%.
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2.08
A.

EROSION CONTROL BLANKET, SEDIMENT CONTROL BARRIER
Manufacturers:
1.
2.
3.

Curlex Blankets, American Excelsior Company.
Hold-Gro Erosion Control Blanket, Brighton Byproducts Company, Inc.
Or approved equal.

PART 3 EXECUTION
3.01

EXAMINATION

A.

Is not contemplated planting be done where depth of soil over underground construction,
obstruction or rock insufficient to accommodate roots, or where pockets in rock or impervious
soil require drainage. Where such conditions are encountered in excavation or planting areas,
and where stone, boulders or other obstruction cannot be broken or removed by hand methods,
and where trees to be planted are located under overhead wires, alternate locations for planting
may be designated by ENGINEER.

B.

Remove rock or other underground construction and provide for drainage for planting areas only
as approved by ENGINEER.

C.

Do not damage underground utilities while removing existing trees or digging pits for new
planting. Verify location of underground wires and pipes with utility.

D.

Where areas are to be restored, CONTRACTOR will coordinate all work with OWNER.

3.02
A.

PLANTING SEASONS
Recommended spring planting season:
following dates at end of planting season.
1.
2.
3.

B.

From time soil can be satisfactorily worked until

Evergreens: June 30.
Trees and Shrubs: April 30.
Lawns (Seed): May 15.

Recommended Fall Planting Season: Commence and terminate at time listed below.
1.
2.
3.

Evergreens: August 15 to October 15.
Trees and Shrubs: August 15 to November 30.
Lawns (Seed): August 15.

C.

Perform actual planting only when weather and soil conditions suitable in accordance with
locally accepted practice.

D.

Planting season limits may be changed only with written approval of ENGINEER.

3.03
A.

PREPARATION
Topsoil:
1.
2.
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Scarify subgrade to depth of 1 in. for bonding of subsoil with topsoil.
Do not commence placing topsoil or finish grading prior to completion of rough grading as
specified in Section 02221, Trenching, Backfilling, and Compacting.
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3.
B.

Seeding:
1.

2.
3.
3.04
A.

Topsoil/Finish Grading:

2.

3.

4.
5.

2.

See Drawings for area to be seeded
Seeding method shall establish smooth, uniform turf composed of specified grasses.
Do not seed following rain or if surface has been compacted by rain.
Do not seed when wind velocity exceeds 6 mph.

Mulching:
1.
2.

091719

Before seeding or sodding, distribute 10-20-10 commercial fertilizer uniformly at rate of
20 lbs/1,000 sq ft over area to be seeded or sodded using mechanical spreader. Make
2 passes at right angle to each other and incorporate fertilizer into soil to depth of at least
2 in. by disking or harrowing.
After completion of required interim mowings, apply 18-0-0 commercial fertilizer at rate of
15 lbs/1,000 sq ft to turf areas using mechanical spreader. Make 2 passes at right angles
to each other.

Seeding:
1.
2.
3.
4.

D.

Rough grade areas to 6 in. below finish grade in accordance with Section 02221,
Trenching, Backfilling, and Compacting. Final 6 in. shall be topsoil.
Finish grade is established final grade as shown on Drawings. Grades not otherwise
indicated are uniform levels or slopes between points where elevations given or between
such points and existing finished grades.
Where Drawings show existing grades of landscaped areas are not to be changed or if
new grades are less than 6 in. above existing grades, remove enough material to allow
placement of 6 in. of new topsoil. If existing topsoil to required depth is undisturbed and
of equal or better quality than are specified, existing topsoil may be left in-place and use
only enough new topsoil to bring these areas up to grade.
Grade, rake, and roll with roller weighing not more than 100 lbs/lin ft and not less than
25 lbs/lin ft.
Maximum allowable variation from correct elevation is 1/2 in. in 10 ft.

Spreading Fertilizer:
1.

C.

Scarify areas where topsoil not removed being careful of tree roots, adding topsoil to
eliminate depressions and hollows, and cutting high points to create smooth uniform
surface. Remove sticks, stones, and debris and legally dispose off site.
Do not seed prior to completion of finish grading.
Do not seed on saturated or frozen soil.

LAWN

1.

B.

Place or work no topsoil in frozen or muddy condition.

Mulch lawn areas the same day seeding has been completed.
Place mulch loose or open enough to allow some sunlight to penetrate and air to slowly
circulate, but thick enough to shade ground, conserve soil moisture, and prevent or
reduce erosion.
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3.
4.
5.
3.05
A.

PLANTINGS
Layout:
1.

2.
3.

B.

2.
3.
4.
5.
6.

2.
3.
4.
5.
6.
7.
8.
9.
10.

Plant in pits, centered, and set on 6 in. of compacted topsoil or planting soil to depth of
finished grade level at plant, after settlement, will be same as at which plant was grown.
Plant upright and faced to give best appearance or relationship to adjacent structures or
land features.
Do not pull burlap from under balls of B&B plants.
Remove platforms, wire, and surplus binding from top and sides of balls.
Remove potted or container grown plants from pot or container at time of planting.
Cleanly cut off broken or frayed roots.
Place and compact topsoil carefully to avoid injury to roots and to fill voids.
When hole is nearly filled, add water and allow to soak away.
Fill hole to finished grade and form shallow saucer around edge of each pit.
After ground settles, fill in additional soil to level of finished grade.

Staking and Anchoring:
1.
2.
3.
4.

091719

Dig pits and prepare soil prior to moving plants to ensure plants will not be exposed to
drying elements or physical damage.
Excavate circular pits with vertical sides.
Diameter of pits for trees and B&B shrubs: Minimum 2 ft-0 in. greater than dia of ball or
spread of roots.
Depth of pits for trees and shrubs: Minimum 6 in. greater than ball or roots when plant set
to finished grade.
Loosen soil at bottom of pit to minimum depth of 4 in.
Dispose of excess excavated soil in accordance with Section 02221, Trenching,
Backfilling, and Compacting.

Setting Plants:
1.

D.

Locate where shown on Drawings except where obstructions, below ground or overhead,
are encountered or where changes were made in construction. Make necessary changes
or adjustments when approved by ENGINEER.
Stake out locations for plants and outline of planting beds.
Do not begin excavation for planting pits until stakeout locations and plant beds are
approved by ENGINEER.

Planting Pits:
1.

C.

Do not mulch during periods of excessively high winds which would preclude proper
placing of mulch.
Anchor mulch with peg and twine, mulch netting, or mulch anchoring tool.
Liquid mulch binders, such as emulsified or cutback asphalt, will not be permitted.

Support trees immediately after planting.
Use approved staking methods standard to trade, protecting bark with rubber hose if guy
wires used, being careful not to damage roots or balls with stakes.
ENGINEER reserves right to request staking and guying particular tree.
All wire, twine, burlap and other binding materials that shall have arrived on the tree trunk
and/or the ball shall be removed so that during backfill the ball is exposed on its upper to
a perimeter just inside the maximum ball diameter. Staking will be accomplished during
this operation so as to hold the tree trunk securely.
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5.

E.

Newly planted trees will be staked to secure them in their new positions. At least 2
pointed stakes 8-ft long, not less than 2-in. square, will be used for each tree. Stakes
must be driven into undisturbed soil to a depth sufficient to provide a secure point from
which to guy the tree (at a height at least 2/3 of the way from the ground up to the lowest
limb) and located just outside the ball and opposite each other. Chainlock tree ties (or
approved equivalent) shall be used, fastened around the tree in a figure “8" and securely
wrapped around the stake. Where the guy wraps around the tree, the tree trunk must be
protected with cloth, paper or other wrapping. The rest of the trunk area will be left bare.
Each tree will have a 9 in. tree trunk protector (such as ArborGard+) installed.

Wrapping:
1.

Wrap deciduous tree trunks 1-1/2-in. dia or greater within 5 days after planting.
a.
b.
c.

F.

Pruning:
1.

When determined necessary by a representative of the Township, prune new trees and
shrubs at time of or upon completion of planting operation.
a.
b.
c.
d.
e.
f.
g.
h.
i.

G.

3.

A.

091719

Limit pruning to minimum, necessary to remove dead or injured twigs, branches,
and to compensate for root loss resulting from transplanting.
Perform pruning in manner retaining natural plant shape or habit.
Make cuts flush, leaving no stubs.
Treat cuts over 3/4 in. in dia with tree paint.
Trace back to living tissue and remove bruises and scars with injured cambium.
Shape and smooth wounds so as not to retain water and treat with tree paint.
Prune flowering trees only to remove dead or broken branches.
Do not remove central leaders.
Shrub pruning shall result in loose outline conforming to general shape of specified
material shrub type. Do not use hedge shears.
The trees shall be pruned to qualify for the grade “Street Tree” or to be encouraged
to grow into that grade. This pruning, when determined necessary by the Township,
must not remove more that 1/3 of the crown.

Mulching:
1.
2.

3.06

Wrap spirally from base upward to first lateral branches, overlapping preceding wrap
by 1/2 width of paper.
Tie wrap securely in place at top, bottom, and 18-in. maximum intervals with twine.
ENGINEER will inspect trunks prior to wrapping for injury to bark, improper pruning,
and evidence of insect or disease infestation.

Mulch with 3-in. layer of specified material within 2 days after planting.
Cover area of planting pit or saucer around each plant and lightly cultivate into top 3 in. of
soil.
Mulch around all trees to a depth of 4 in. and extending from the trunk to the edge of the
watering basin. All mulch shall be kept 3 to 6 in. away from the stems to prevent rot,
disease and insect problems.

WATERING
Provide water and furnish hose, equipment, attachments, and accessories for irrigation of lawns
and planted areas.
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B.

Water during course of working day.

C.

Leave job thoroughly soaked at close of each working day.

D.

Sodded areas:
1.

Water according to following minimum schedule.
a.
b.
c.
d.

2.

3.07

Weeks 1 and 2: 1 watering immediately after laying sod; 3 subsequent waterings at
4-day intervals.
Week 3: 1 watering.
Subsequent Watering: Apply at weekly intervals as needed.
Adjust recommended watering program as necessary to account for actual weather
conditions occurring following installation sod to ensure establishment of healthy
appearing and vigorous growing turf.

During periods of intensive watering, protect sod from heavy traffic to avoid disturbing
established finished grade.

PROTECTION

A.

Protect seeded and planted areas against damage by trespass and other Work until accepted
by OWNER.

B.

Replace, repair, restake or replant damaged seeding or planting.

C.

If planting done after lawn preparation, protect lawn areas and repair damage resulting from
planting operations.

D.

Protect slopes and embankments against erosion until Work is accepted. Repair eroded
portions of seeded or sodded areas by refilling, resodding, remulching, and reseeding as
required by condition. Protection may be by installation of sod strips or other methods.

3.08

FIELD QUALITY CONTROL

A.

Inspection of landscaping work to determine acceptance of work, exclusive of possible
replacement of plants, will be made by ENGINEER upon written notice requesting such
inspection at least 10 days prior to anticipated date. Condition of lawns will be noted and
determination made by ENGINEER whether maintenance continues.

B.

After inspection, CONTRACTOR will be notified, in writing, by ENGINEER of substantial
completion of work of this section or, if there are deficiencies, of requirements for completion of
work. Lawn maintenance or other work remaining to be completed is subject to reinspection
before acceptance.
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C.

3.09

Restoration work may be partially accepted by ENGINEER upon written application provided
work offered for acceptance comprises work of this section is entirely completed, including lawn
maintenance located within continuous area which is substantial portion definitely separated
from remainder of site by drives walks, fences, other structural barriers or readily defined
topographical features.
CLEANING

A.

Remove any and all debris, including, but not limited to, rejected plants, soil, prunings, bindings,
or similar material brought onto the site, keeping these areas broom-clean at all times.

B.

Upon completion of planting, remove excess soil, stones, and debris not previously cleaned up
and legally dispose of off-site.

C.

All ground areas disturbed as a result of planting operations shall be restored to its original
condition or to the desired new appearance.

D.

Prepare lawns and planting areas for final inspection.

3.10

MAINTENANCE

A.

Maintenance shall begin immediately following installation for each portion of lawn and each
plant. Continue until substantial completion.

B.

Maintain lawns by watering, mowing, and replanting as may necessary to produce uniform stand
of grass until Work accepted.
1.
2.
3.
4.

First mow when average height of grass reaches 3 in.
Perform interim mowings (2 times minimum), as needed, to maintain grass height at 2 to
2-1/2 in.
Do not remove more than 1/3 of leaf blade by mowing.
Continue appearance mowing until lawn area has well established growth of specified
seed mixture and has been accepted by OWNER.
a.

For purposes of establishing standard, scattered bare spots, none larger than 1 sq
ft, will be allowed up to maximum of 3% of lawn area.

C.

After completion of required interim mowings, apply 18-5-9 commercial fertilizer uniformly at rate
of 15 lbs/1,000 sq ft to turf areas using mechanical spreader and making 2 passes at right
angles to each other.

D.

Maintain new plantings by watering, weeding, cultivating, mulching, tightening, and repairing of
guys, removal of planting saucer, and other necessary operations.

3.11

REPLACEMENT

A.

Remove plants that are dead or not in satisfactory growth, as determined by ENGINEER, from
site. Replace these and any plants missing due to CONTRACTOR'S negligence or construction
activity as soon as conditions permit, but during normal planting season.

B.

Provide same kind and size as existing.

C.

Furnish and plant as specified.

D.

Reseed areas which are dead or in unhealthy, unsightly, or badly impaired condition using same
type and source of seed, and install in accordance with procedures herein specified without
extra cost to OWNER. Repeat as necessary until areas display acceptable stand of grass.
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E.

3.12
A.

All trees shall be guaranteed, for one full calendar year after installation and acceptance of the
Work, to be alive and in satisfactory condition at the end of the guarantee period. Such
guarantee excludes vandalism and animal damage. The CONTRACTOR is responsible for the
maintenance of the trees during the first year (365 days) after planting, including watering, if
necessary. In case of drought conditions, the CONTRACTOR will respond with extra watering
as directed by the OWNER. At any time during the guarantee period, if any tree is found either
dead or not in satisfactory health as determined by the ENGINEER or OWNER, it will, upon
direction of the OWNER or ENGINEER, be immediately removed from the site and replaced as
soon as conditions permit during the normal planting season. All replacements shall be of the
same kind and size as specified in these Specifications. Replacement costs shall be borne by
the CONTRACTOR.
REGISTRY
The CONTRACTOR must fill out a clearly written register of each day’s planting and provide it to
the ENGINEER at the end of each workday. The register will show the address where the tree
was planted and the species. A separate line entry will be used for each tree, even if more than
one tree is planted at an address. Additionally, the CONTRACTOR will place a tag on each
tree, which will include the tree species, date of planting, and name of the planting
CONTRACTOR. The tags will be made of long-lasting white material with long-lasting printing,
of minimum size but not over 3/4-in. wide by 6-in. long (length after being installed), and have a
style of fastening not likely to chaff.

PART 4 SUPPLEMENTS
4.01
A.

LANDSCAPE PHOTOGRAPHS
The following photographs are provided for reference for the CONTRACTOR for the preparation
of site restoration bids only and are not meant to take the place of a site visit. Restoration work
shall be done in accordance with the Specifications of this section.

* * * END OF SECTION * * *
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SECTION 03300
CAST-IN-PLACE CONCRETE
PART 1 GENERAL
1.01
A.

REFERENCES
American Concrete Institute (ACI):
1.
2.
3.
4.
5.
6.
7.
8.

B.

American Society for Testing and Materials (ASTM):
1.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

C.

A.

A615 REV A-92 - Standard Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.
C31-91 - Standard Practice for Making and Curing Concrete Test Specimens in the Field.
C33-92 - Standard Specification for Concrete Aggregates.
C39-86 - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens.
C94-92 - Standard Specification for Ready-Mixed Concrete.
C143 REV A-90 - Standard Test Method for Slump of Hydraulic Cement Concrete.
C150-92 - Standard Specification for Portland Cement.
C231 REV B-91 - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Pressure Method.
C260-86 - Standard Specification for Air-Entraining Admixtures for Concrete.
C309-91 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete.
C494-92 - Standard Specification for Chemical Admixtures for Concrete.

Concrete Reinforcing Steel Institute (CRSI):
1.

1.02

SP-66-88 - ACI Detailing Manual.
117-90 - Standard Specification for Tolerances for Concrete Construction and Materials.
304R-89 - Guide for Measuring, Mixing, Transporting, and Placing Concrete.
305R-91 - Hot Weather Concreting.
306R-88 - Cold Weather Concreting.
308-92 - Standard Practice for Curing Concrete.
318-08 - Building Code Requirements for Reinforced Concrete.
347R-89 - Formwork for Concrete.

Placing Reinforcing Bars.

SUBMITTALS
Reinforcing Steel Shop Drawings:
1.

2.

Reinforcing steel drawings conforming to ACI SP-66 showing bending diagrams, assembly
diagrams, location diagrams, splicing and laps of bars, shapes, dimensions, and details for
bar reinforcing and stirrup spacing, accessories, and openings.
Reinforcing steel shop drawings shall be prepared by an experienced reinforcing bar detailer
and presented in the following manner:
a.
b.
c.

091719

Drawings must be clear, logical and in the order of concrete placement.
Dowels between members shall be detailed in the first member cast.
Sections and details shall be used to clarify placement, not to “call out” primary
reinforcing.
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d.

3.

4.

B.

Review of shop drawings shall in no way relieve CONTRACTOR of responsibility for proper
execution of the work and compliance with all requirements of the contract documents. If
shop drawings that are not approved are used, or if the shop drawings have not been
reviewed by the Engineer and reinforcing steel is improperly placed, the CONTRACTOR shall
remove and replace all reinforcing at his expense.

Product Data:
1.
2.
3.

C.

Show all openings, bevels, pockets, recesses, large pipes and other features on the
shop drawings such that special reinforcing can be properly shown.
e.
Slab reinforcing show in plan-view with tables, sections and details to clarify placement.
f.
Wall reinforcing on each face show in elevation view with wall sections and details to
clarify placement.
Shop drawings shall be checked by the CONTRACTOR before they are submitted to the
Engineer for review and shall bear the initials of the detailer and the checker.

Sealing and Curing compound manufacturer’s literature.
Bonding compound manufacturer’s literature.
Inserts manufacturer’s literature.

Test Results:
1.

Provide with each load of concrete delivered, duplicate delivery tickets one for
CONTRACTOR and one for ENGINEER with following information.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

D.

Miscellaneous Submittals:
1.

2.

E.
1.03
A.

Concrete mix design by ready mix supplier indicating design strength of mix; source and
material certificates; aggregate gradation; proportions by weight of cement, fine and coarse
aggregates, admixtures and water; and 28 day test cylinder breaks. Separate mix designs
shall be submitted for each placement method of concrete.
Bonding agent manufacturer’s certificates of material and procedures to show compliance
with contract documents.

Submit in accordance with Section 01300.
QUALITY ASSURANCE
Testing:
1.
2.

091719

Date and serial number of ticket.
Name of ready mixed concrete plant, operator, and job location.
Type of cement, admixtures (if any), admixture quantities and brand name.
Cement content, in bags/cu yd of concrete, and mix design.
Truck number, time loaded, and name of dispatcher.
Amount of concrete in load, in cu yds, delivered.
Maximum size aggregate.
Gal of water added at job (if any) and slump of concrete after water was added.
Temperature of concrete at delivery.
Number of revolutions of mixer.

Sampling and testing will be performed by independent Testing Laboratory and paid for by
OWNER in accordance with Section 01410 and this specification section.
Perform slump tests (ASTM C143), air-entrainment tests (ASTM C231), and compressive
strength tests (ASTM C31 and C39) for each pour.
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B.

Tolerances:
1.
2.

1.04
A.

PROJECT SITE CONDITIONS
Hot Weather:
1.
2.
3.
4.
5.

B.

3.

3.

4.
5.
6.
7.
8.

Comply with ACI 306R.
Temperature of reinforcement, forms, fillers, and other materials in contact with concrete at
time of placement shall not be less than 35°F. Preheat if temperature is below 35°F.
Maintain air and forms in contact with concrete sections having minimum dimension less than
12 in. at temperature above 50°F for at least first 3 days and at temperature above 32°F for
remainder of specified curing period.
Maintain air and forms in contact with concrete in more massive sections at temperature
above 40°F for at least first 3 days and at temperature above 32°F for remainder of specified
curing period.
Use heated mixing water in concrete
Use a specified non-chloride accelerator in the concrete mix.
Do not use calcium chloride as an accelerator.
Use insulated, plastic covered concrete curing blankets.
Vent exhaust gases from temporary heaters outside of any enclosures.

General:
1.

1.05

Comply with ACI 305R.
Concrete temperature shall not exceed 90°F.
At air temperatures of 80°F or above, keep concrete as cool as possible during placement
and curing. Cool forms by water spray.
When concrete temperatures exceed 80°F, water reducing, set retarding admixtures shall be
used in accordance with admixture manufacturer's recommendations.
Spray reinforcing and wet forms before concrete is placed.

Cold Weather:
1.
2.

C.

Conform to requirements of ACI 117.
Concrete shall be within 3/16-in. of 10-ft straightedge in all directions except where slabs are
dished for drains. Deviations from elevation indicated shall not exceed 3/4-in.

Protect adjacent materials and completed work from concrete spatter.

DELIVERY, STORAGE AND HANDLING
A. Deliver materials in original, unopened package marked with brand name and manufacturer’s
name.
B. Store cementitious materials inside.
C. Store reinforcing on wood cribbing and cover with plastic.
D. Damaged materials shall be replaced at the expense of the CONTRACTOR.
E. CONTRACTOR shall be responsible for any costs involved in moving stored materials on the
site if the stored material location interferes with the progress of the work.
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1.06

COORDINATION
A.

1.07

Verify that other work to be encased or built into concrete such as sleeves, anchors, electrical
conduit, and are properly placed. Items that require inspection and testing shall have been
completed before concrete is placed.

CONCRETE VOLUME
A.

1.08

CONTRACTOR shall provide all concrete volume necessary to accommodate natural and
induced deflections; deflection and settlement of formwork; low points of subgrade and all
other influences on the actual volume of concrete placed.

WORK INCLUDED

A.

Section Includes:
1. POD foundations and mats
2. Sidewalks

B.

Measurements and payments:
1.
2.

Payment shall be included as part of Lump Sum Base bid price specified in Bid Reply Form.
Supplementary Unit Prices use the materials and workmanship specified herein.

PART 2 PRODUCT
2.01
A.

MATERIALS
Portland Cement:
1.
2.

3.
B.

Aggregates:

1.
2.
3.
4.
5.
ASTM C33.
C.

ASTM C150, Type I or II. Except tricalcium aluminate (C3A) content of Type I shall not
exceed 12%.
When aggregates determined to be deleteriously reactive, as defined by Appendix XI of
ASTM C33, alkali content of cement defined by Table 1A of ASTM C150 shall not exceed
0.60%.
For exposed work, the brand and type of cement shall not be changed.

ASTM C33, free of foreign materials
Fine Aggregate: Natural sand.
Coarse Aggregate: Crushed stone, crushed gravel or gravel. Size 67 (3/4 in. maximum).
For exposed work, all aggregates shall be from a single source.
Potential reactivity of aggregates shall be determined in accordance with Appendix XI of

Admixtures for Concrete:
1.
2.

Air-Entraining: ASTM C260.
Chemical Admixtures: ASTM C494.
a.
b.
c.
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Water Reducing: Type A.
Water Reducing and Retarding: Type D.
Water Reducing and Non Chloride Accelerator: Type E.
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d.
3.

High Range Water Reducer: Type F or G.

Manufacturers:
a.
b.
c.

W. R. Grace
Euclid Chemical Company
Or equal.

D.

Water: Potable.

E.

Steel Reinforcing Bars:
1.

F.

Deformed bars conforming to ASTM A615, grade 60.

Membrane Forming Curing Compound and Sealer:
1.

ASTM C309 and compatible with scheduled finishes and coatings.

2.

Manufacturers:
a.
b.
c.
d.
e.
f.

G.

Non-Epoxy Bonding Compound: Joining new to existing concrete where
bonding compound cannot be placed immediately prior to pouring of new concrete.
1.

Manufacturers:
a.
b.
c.

H.

Sika-Gard CureHard, by Sika Corporation.
Cure and Seal J-20 by Dayton Superior.
Dress and Seal 18 by L&M Construction Materials, Inc.
Kure-N-Seal by Sonneborn Building Products, Inc.
Euco Floor Coat by Euclid Chemical Company.
Or equal

Weld-Crete, by Larsen Products Corporation.
Everbond by L&M Construction Materials, Inc.
Or equal.

Inserts:
1. Manufacturers:
a.
b.
c.
d.

2.02
A.

CONCRETE MIX DESIGN
Concrete Mix: Measure and combine cement, aggregates, water, and admixtures in accordance
with ASTM C94.
1.

28-Day Strength 4,500 psi mix use for concrete mat, footing and pier replacement.
a.
b.
c.
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Hot dipped galvanized finish
Hohmann & Barnard, Inc.
Heckmann
Or equal

ACI 318 Exposure class F3 (road salts).
Maximum percent of pozzolans conform to ACI 318 Table 4.4.2.
Minimum Cement Content: 6.5 bags/cu yd.
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d.
e.
f.
g.
2.

Pump mixes.
a.
b.
c.
d.
e.

2.03

Air Content: 6.0%, ±1.5%.
Maximum Slump: 4 in.
Water reducer.
Maximum Water-cement ratio: 0.45.

Pump mix use where determined by contractor’s means and methods.
Meet specified strength and air content criteria
Use high range water reducer.
Increase cement content.
Decrease weight of aggregate.

MIXING AND DELIVERY

A. Furnish and deliver concrete in conformance with ASTM C94.
B. Deliver and complete discharge within 1-1/2 hrs of commencing mixing or before 300 revolutions
of drum or blades, whichever comes first. Includes revolutions required by transit mix trucks.
Limitations may be waived by ENGINEER if concrete is of such slump after 1-1/2 hrs or 300revolution limit, it can be placed without addition of water.
C. Do not add water on job unless authorized by ENGINEER. Added water shall not exceed the
limits of the maximum water-cement ratio of the approved mix. If water is added, additional mixing
of 30 drum revolutions is required.

PART 3 EXECUTION
3.01

FOOTING AND MAT SUBGRADE PREPARATION

A.

Subgrade and Bedding: Compacted and free of frost. If placement allowed at temperatures below
freezing, provide temporary heat and protection as required to remove frost.

B.

Remove standing water, ice, mud, and foreign matter before concrete is deposited.

3.02

FORMS

A.

Workmanship: Formwork shall prevent leakage of mortar. Removal of wall ties , if used, shall leave
holes clean cut and without appreciable spalling at face of concrete. Construct forms to slopes, lines
and dimensions shown. Forms shall be plumb and straight. Brace securely and shore to prevent
form displacement under imposed loads. Conform to requirements of ACI 347R.

B.

Materials:
1.
2.

Unless specified otherwise, type of forms used is CONTRACTOR'S option. CONTRACTOR
may use metal, plywood, presswood form liners or plastic surfaced plywood.
Use approved commercially manufactured devices for form ties. Arrange ties so when forms
are removed, no metal will be within 1 ½ in. of formed face of concrete. Holes shall not
exceed 1 in. dia.

C.

Clean and oil forms before use. Do not oil after reinforcing in place.

D.

Do not disturb forms until concrete is adequately cured.
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E.

Form system design shall be CONTRACTOR'S responsibility. Design for placement procedures.
Super- plasticized concrete exhibits high form pressures.

F.

Provide temporary access openings where interior area of formwork is inaccessible for clean out,
for inspection before concrete is placed, and for placement of concrete. Locate temporary openings
at inconspicuous locations. Securely brace temporary openings to prevent loss of paste.

G.

Provide openings in formwork for work of other trades. Accurately place and secure items built into
forms.

H.

Clean out forms of ice, mud, debris and other foreign matter prior to concrete placement. Retighten
and realign forms as required after concrete placement to eliminate leakage maintain proper
alignment.

3.03

JOINTS

A.

Joints not shown on Drawings shall be subject to ENGINEER'S approval.

B.

Remove water, ice and mud from keyways prior to pouring concrete.

C.

Thoroughly clean all construction joint surfaces of debris, mud, and dust, then apply bonding agent
before placing fresh concrete.

3.04

REINFORCEMENT PLACEMENT

A.

Correct displacement of reinforcement prior to and during concrete pouring operations. Maintain
clear cover as noted on Drawings. Tolerances shall be in accordance with ACI 318, unless noted
otherwise.

B.

Locate reinforcing to avoid interference with items drilled in later, such as concrete anchors.

C.

Reinforcing steel shall be approved by ENGINEER before being covered with concrete.

D.

Do not field bend bars including bars partially embedded in concrete unless indicated or approved
by ENGINEER.

E.

Support reinforcing in accordance with CRSI “Placing Reinforcing Bars” with maximum spacing of 4
ft. Use plastic tipped chairs for concrete surfaces that are exposed.

F.

Tie reinforcing at intersections in accordance with CRSI “Placing Reinforcing Bars”.

G.

Clean concrete spatter off reinforcing steel at construction joints.

H.

Do not place reinforcing immediately adjacent to and parallel with embedded pipes or conduit thus
reducing concrete bond. Offset reinforcing bar, or pipes and conduits as required providing a clear
space of at least 1½”.

3.05

CONCRETE PLACEMENT

A.

Except as modified herein, ACI 304 - Chapter V, shall constitute requirements of this Specification.

B.

No concrete shall be placed in or under water.

C.

No concrete shall be placed until slab subgrade is approved by Engineer.
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D.

Remove water, ice and mud from keyways. Clean forms out of all foreign matter. Thoroughly clean
all construction joint surfaces of debris, mud, and dust, then apply bonding agent before placing
fresh concrete.

E.

Set embedded items such as bolts, anchors, and piping in concrete as required by manufacturer of
equipment used. Verify location with equipment manufacturers.

F.

Place items constructed of dissimilar metals to avoid physical contact with reinforcing. Secure item
and reinforcing to ensure they will not shift and come into contact during pouring. Contact between
reinforcing and other metal, other than bare, coated or plated carbon steel not permitted, unless
approved by ENGINEER.

G.

Maintain reinforcing in proper position during concrete placement.

H.

Do not spread concrete with vibrators.

I.

When placing of concrete is temporarily halted or delayed, provide keyed construction joint.

J.

Place concrete with aid of internal mechanical vibrator equipment capable of a minimum of
7,000 impulses/min. Transmit vibration directly to concrete. Duration of vibration at any location
shall be necessary to produce thorough consolidation and to cause maximum amount of air bubbles
to migrate to top of pour.

K.

Concrete shall not be permitted to drop freely where reinforcing will cause segregation nor shall it
be dropped freely more than 5’. Use elephant trunks and chutes to deposit concrete.

L.

All pumped concrete shall use a high-range water reducing admixture.

M.

Concrete shall not be pumped through aluminum pipes. Concrete shall not be placed in contact with
aluminum mixing drums, truck mixers, buggies, chutes, conveyors or other equipment.

3.06

PROTECTION AND CURING

A.

Protect concrete from frost and rapid drying, and keep moist for minimum curing period of 7 days
after placing in accordance with ACI 308.

B.

Apply curing/sealing compound to all surfaces immediately after forms are stripped.

C.

Protect finished concrete surfaces from damage caused by construction equipment, materials or
methods, and rain or running water.

D.

Vent exhaust gases from temporary heaters outside any enclosure.

3.07

FORM REMOVAL

A.

Formwork not supporting weight of concrete (beam sides, walls, columns) may be removed after
concrete is sufficiently hard to not be damaged by form removal operations.

B.

Framed slab formwork removal timing is shown on Drawings.

C.

Formwork removal shall not damage concrete. Repair surfaces if damaged.
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3.08
A.

FINISHING FORMED CONCRETE
Ordinary Finish - Footings:
1.
2.
3.

B.

Exterior Finish - Concrete piers:
1.
2.
3.
4.

C.

Patch honeycombing, stone pockets, form ties, spalls, and other irregularities.
Grind joint marks and fins smooth with flat pier surfaces.
Remove oil stains and hand wash surface.
Sealer: Apply in accordance with manufacturer's written instructions. Apply one coat just
prior to backfilling and second coat after Work completed and project is ready for use.

Sidewalks, exterior slabs, and mats shall receive one troweling and broom finish.
1.
2.
3.
4.
5.
6.

3.09

Float finish top. For surfaces hidden from view by earth or subsequent construction, finish as
resulting from formwork removal.
Patch honeycombing, stone pockets, form ties, spalls, and other irregularities.
Where joint marks or fins on hidden surfaces exceed 1/8-in., grind smooth.

Perform initial troweling by hand with trowel blade kept as flat as possible against concrete
surface to prevent washboard or chatter effect.
Broom Finish: Broom at right angles to direction of traffic to give nonskid finish. Use fine, soft
bristled broom for stoops, ramps, and walks.
Patch honeycombing, stone pockets, form ties, spalls, and other irregularities from mat sides.
Grind joint marks and fins smooth from mat sides.
Remove oil stains and hand wash surface.
Sealer: Apply in accordance with manufacturer's written instructions. Apply first coat when
surface is hard enough to sustain foot traffic on same day as pour, and apply second coat
before POD or other equipment is placed.

FIELD QUALTY CONTROL

A.

Sole responsibility for producing concrete in the field having the strength required without causing
excessive shrinkage cracks rests on the CONTRACTOR.

B.

Concrete is subject to field inspection and testing by Testing Laboratory engaged by OWNER.
Correct unacceptable work by removing and replacing work found to be defective and not complying
with requirements. CONTRACTOR will pay for further testing required to provide acceptability of
installation.

C.

Testing Laboratory shall perform field inspection of the concrete for compliance with contract
documents, shop drawings and all applicable ASTM and ACI Codes and standards. The Work will
include:
1.
2.
3.
4.
5.
6.
7.
8.
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Attendance at project site during concrete placement operations noted herein.
Controlling amount of time from when concrete was batched until it was placed and reporting
same.
Controlling addition of mixing water such that water-cement ratio of approved mix is not
exceeded. Report quantity of water added at site and the total amount of water in mix.
Determining that concrete is mixed in accordance with contract documents.
Insuring that concrete is conveyed from mixer to point of pour and consolidated in
accordance with contract documents.
Determining that concrete is proper temperature when placed.
Noting truck numbers from which test were taken.
Noting yardage placed.
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9. Insuring that correct strength concrete is placed in the proper structural member.
10. Insuring that concrete has been cured and protected from temperature extremes in
accordance with contract documents.
11. Monitoring addition of superplasticizer and mixing time.
D.

Testing Laboratory shall provide an ACI Certified Technician to do concrete testing.
1.

E.

Report on concrete testing shall be submitted by the Testing Laboratory and shall include the
following
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

F.

091719

In accordance with ASTM C231.
1 test for each day of concrete placement.
Chace Air Indicator is not acceptable for air tests.

Slump test:
1.
2.

I.

In accordance with ASTM C31 and ASTM C39.
4 concrete test cylinders for each day of concrete placement.
2 cylinders will be tested at 7 days and 2 will be tested at 28 days after molding.
Test cylinders will be stored at site in a rigid, insulated and protective box constructed by
CONTRACTOR until cylinders are transported to laboratory.

Air tests:
1.
2.
3.

H.

Name of inspector.
Project name, number, location.
Date of inspection.
Weather conditions and temperature during inspection and concrete placement.
Contractor’s name.
Description of area inspected.
Concrete strengths/types placed.
Placement method.
Description of tests performed.
Sample cylinders/numbers.
Concrete temperature test results.
Slump test results.
Air content test results.
Truck number, yardage, arrival and departure time of each truck.
Addition of water at the site. Include quantities of added water and total water content in
each truck.
Superplasticizer quantities added and mixing time after addition.
Start and end time of placement.
Daily yardage placed for each type of concrete.
Curing measures taken.

Test cylinders:
1.
2.
3.
4.

G.

Testing will be required each day of concrete placement.

In accordance with ASTM C143.
1 test for each day of concrete placement.

Materials and/or workmanship not meeting the requirements of the contract documents will be
rejected by the testing laboratory and immediately reported to the CONTRATOR and Engineer. The
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CONTRACTOR is responsible to propose how the rejected work will be rectified. In no case will the
Testing Laboratory recommend any methods of correction or adjustment.
J.

Furnish copies of Testing Laboratory reports within five days after inspection has been made to:
1.
2.
3.
4.

Engineer
Owner
Contractor
Concrete supplier
* * * END OF SECTION * * *
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SECTION 03410
STRUCTURAL PRECAST CONCRETE

PART 1 GENERAL
1.01
A.

1.02
A.

SUMMARY
Section includes specifications for the type and use of structural precast concrete in
constructing the project.
REFERENCES
American Concrete Institute (ACI):
1.
2.

B.

American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

C.

A36 - Standard Specification for Structural Steel.
A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
A184 - Standard Specification for Fabricated Deformed Steel Bar Mats for Concrete
Reinforcement.
A185 - Standard Specification for Welded Steel Wire Fabric, Plain, for Concrete
Reinforcement.
A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile
Strength.
A416 - Standard Specification for Steel Strand, Uncoated Seven-Wire Stress-Relieved for
Prestressed Concrete.
A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.
C31 - Standard Practice for Making and Curing Concrete Test Specimens in the Field.
C33 - Standard Specification for Concrete Aggregates.
C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens.
C150 - Standard Specification for Portland Cement.
C171 - Standard Specification for Sheet Materials for Curing Concrete.
C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure
Method.
C260 - Standard Specification for Air-Entraining Admixtures for Concrete.
C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete.
C494 - Standard Specification for Chemical Admixtures for Concrete.

Prestressed Concrete Institute (PCI):
1.
2.
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117-90 - Standard Specification for Tolerances for Concrete Construction and Materials.
350-06 - Code Requirements for Environmental Engineering Concrete Structures.

MNL-116 - Manual for Quality Control for Plants and Production of Precast Prestressed
Concrete Products.
Design Handbook.
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1.02
A.

SYSTEM DESCRIPTION
Design Criteria:
1.

2.

3.

Precast manufacturer shall be responsible for structural design of individual precast
components, connections between components, and component connections to castin-place concrete. See Drawings.
Design, reinforce, and prestress units as required by ACI 318, PCI Design Handbook, as
specified herein, and as shown on Drawings. Design and provide members capable of
sustaining superimposed loads.
Design components to support superimposed loads, including following.
a.
b.

4.
5.
1.03
A.

Due to exposure to high moisture condition, minimum of 2 in. of concrete cover shall be
provided for tendons and reinforcing.
Minimum lap splicing for steel reinforcement shall be minimum 48-bar dia.

SUBMITTALS
Shop Drawings:
1.

Content:
a.
b.

c.
d.
e.
f.
2.
3.
4.

B.

Manufacturer's written instructions for handling, transporting, and erecting.

Reports of tests on concrete.

Miscellaneous Submittals:
1.
2.

091719

Show location of precast prestressed sections with same identification marks used in
fabrication.
Precast design calculations.
Shop Drawings and calculations shall bear stamp of Professional Engineer registered in
State of New Jersey

Test Results:
1.

D.

Dimensions.
Details of inserts, anchors, connections, accessories, joints, formed openings and
scheduled field cut openings, anchor bolt layout plan, fabrication detail, and design
loads.
Chamfer and radius of edges.
Lifting positions or devices.
Reinforcement and tendons.
Finish type(s).

Product Data:
1.

C.

Soil and Water pressure Load: See Drawings.
Floor Load on stacked units. See Drawings.

Manufacturer's certificates of material or procedures are in compliance with
Specifications.
When requested by ENGINEER, evidence of certification or experience qualifications.
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E.
1.04
A.

Submit in accordance with Section 01300, Submittals.
QUALITY ASSURANCE
Design Changes:
1.
2.

B.

Regulatory Requirements:
1.

C.

Design, fabricate, and install precast, prestressed sections to meet requirements of ACI
318, PCI MNL-116, and PCI Design Handbook.

Shop Inspection:
1.

2.

3.

1.05

If CONTRACTOR proposes to change selected portions of precast to cast-in-place
concrete, submit to ENGINEER for approval and coordination.
If CONTRACTOR proposes to change selected portions of precast dimensions or framing
systems from shown on Drawings, submit for approval and coordination.

Shop inspection may be required by OWNER at OWNER'S expense. CONTRACTOR
shall give minimum of seven days notice to ENGINEER prior to beginning of any
fabrication work and shipment of completed components so inspection may be provided.
CONTRACTOR shall allow ENGINEER free access to necessary parts of Work.
ENGINEER shall have authority to reject materials or Work not meeting requirements of
Specifications.
Inspection at shop intended as means of facilitating Work and avoiding errors, but will in
no way relieve CONTRACTOR from responsibility for furnishing proper materials and
workmanship under these specifications.

DELIVERY, STORAGE, AND HANDLING

A.

Follow manufacturer's written instructions for handling and transporting.

B.

Lift members at designated points only, and use lifting inserts if provided.

C.

Use lifting slings or spreader bars to keep angle between lifted member and cable greater than
45 degrees.

D.

Do not place members in position causing overstress, warp or twist.

E.

Handle members to protect from dirt and damage.

F.

Place stored members so identification marks discernible.

G.

Separate stacked members by battens across full width of unit.

H.

Stack members so lifting devices accessible and undamaged.

PART 2 PRODUCTS
2.01
A.

091719

MANUFACTURERS
Firms specializing in providing precast or precast prestressed concrete products and service
normally associated with industry for at least 3 years.
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B.

PCI certified producer.

C.

Manufacturers meeting requirements of PCI MNL-116.

D.

Manufacturers may be required to submit written evidence showing experience, qualifications,
and adequacy of plant capability, facilities, and ability to perform Work in accordance with these
Specifications.
1.

2.02

Evidence shall consist of PCI plant certification or results of tests performed by
independent testing laboratory to monitor conformance to provisions of PCI MNL-116 and
requirements herein.

MATERIALS

A.

Portland Cement: ASTM C150, Type I, II or III.

B.

Admixtures:
1.
2.
3.

C.

Air-Entraining: ASTM C260.
Water Reduction and Set Retardation: ASTM C494, Type A.
Super Plasticizer: ASTM C494, Type A.

Aggregates:
1.
2.
3.

ASTM C33 or C330.
Material: Natural.
Maximum 1 in.

D.

Water: Potable or free from foreign materials in amounts harmful to concrete.

E.

Reinforcing Steel:
1.
2.
3.

F.

Lifting Inserts:
1.
2.

G.

Deformed Steel Bars: ASTM A615, Grade 40 or 60.
Wire Fabric: Welded steel, ASTM A185.
Fabricated Steel Bar or Rod Mats: ASTM A184.

Material: Steel, ASTM A36 or A307.
Finish:
Hot dipped galvanized per ASTM A153.

Dowel Bar Splicer inserts and Dowel-ins:
1.

Manufacturer:
a.
b.

2.
3.
H.

Finish: Epoxy-coated
Dowel Bar Splicer inserts and Dowel-in connections to precast furnished by Precaster.

Curing Materials:
1.

091719

Dayton Superior
Or approved equal

Liquid membrane forming compound, ASTM C309 or sheet materials, ASTM C171.
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I.

Interior and Exterior Surface Coatings:
1.

2.03

Use precaster manufacturer’s standard bituminous waterproofing on exterior surface of
units and epoxy paint system on interior surface of units.

MIX DESIGN

A.

Mix design shall be in accordance with manufacturer's recommendations.

B.

Concrete Properties:
1.
2.
3.
4.

2.04
A.

FABRICATION
Formwork:
1.
2.
3.
4.

B.

Construct forms to withstand tensioning and detensioning operations.
Construct forms to maintain units within specified tolerances with radius or chamfer at
corners.
Securely attach anchorage devices to formwork in locations not affecting position of main
reinforcement or placing of concrete.
Form treatments or curing compounds shall not contain ingredients which might stain
through or otherwise injure concrete or reduce bond with subsequent coatings, finishes,
grout or caulking.

Reinforcement:
1.
2.
3.
4.

C.

Water-Cement Ratio: Maximum 40 lbs water to 100 lbs cement.
28-day Compressive Strength: Minimum 5,000 psi.
Air-Entrainment: 6% (±1%) in concrete as tested according to ASTM C231.
Do not use calcium chloride or other salts as admixtures.

Pretension tendons by single strand tensioning or multi-strand tensioning method, in
accordance with PCI MNL-116.
Provide reinforcement necessary to resist stresses from applied loads, handling, and
erecting.
Place and anchor reinforcement in position.
Locate lifting devices to not harm appearance of unit in finished position.

Concrete Placement:
1.
2.
3.

Batch, mix, and handle concrete in accordance with ACI and PCI recommended
practices.
Place concrete in continuous operation to prevent formation of seams.
Consolidate placed concrete by vibration without dislocation or damage to reinforcement
and built-in items.

D.

Cure units in accordance with PCI MNL-116.

E.

Detensioning:
1.
2.
3.
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Delay detensioning of prestressed units until corresponding concrete test cylinder has
attained release strength in accordance with design.
Perform detensioning while concrete warm and moist, if heat-cured.
Detension pretensioned tendons by gradual release of tensioning jacks or heat cutting
tendons in sequence and pattern to prevent shock or unbalanced loading.
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F.

Finishes:
1.
2.

Unexposed Exterior Faces: As cast.
Exposed Interior Faces: PCI Grade B

G.

Apply exterior and interior coatings to units in shop in conformance with coating manufacturer’s
recommendations.

H.

Fabrication tolerances shall conform to requirements of MNL-116.

2.05

CASTINGS

A.

ASTM A48, Class 30-B, markings, manufacturers, and dimensions shown on Drawings.

B.

Free from cracks, holes, swells, and cold shuts.

C.

Types as shown on Drawings.

2.06

HOLES, ANCHORS, AND FRAMING

A.

Embedded Items: Provide pipes, sleeves, inserts, weld plates, anchor plates, and other
embedded items shown on Drawings and as required and cast into members during
manufacture. Place dissimilar metals to avoid physical contact between them.

B.

Furnish inserts, plates, fastening devices, and anchors to be set in supporting structure.

C.

Holes:
1.

2.

2.07
A.

Over 8-in. dia/sq shall be formed during manufacture of units, or field cut or cored by
precast manufacturer. Obtain information as to exact location from CONTRACTOR
requiring same.
8-in. and under may be field cut or cored by CONTRACTOR. Location shall be
coordinated with precast manufacturer before cutting or coring.

SOURCE QUALITY CONTROL
In general, compliance with applicable provisions of PCI MNL-116.
1.

Concrete Compression Tests:
a.
b.
c.

ASTM C39.
Make one compression test for each day's production.
Specimens:
1)
2)
3)

2.

Provide 4 test specimens for each compression test.
Obtain concrete for specimens from actual production batch.
Concrete cylinders, ASTM C31.

Failure of any member to come within tolerances specified in PCI MNL-116 shall be
cause for rejection.

PART 3 EXECUTION
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3.01

INSPECTION

A.

Inspect bearing surfaces of structure to ensure they are smooth, level, and free of debris.

B.

Verify required inserts and anchors for connection to precast sections installed.

3.02

ERECTION

A.

Erect precast sections in accordance with manufacturer's written instructions.

B.

Do not bear units on cast-in-place concrete until strength of concrete is minimum 80% of design
strength as determined by cylinder tests.

C.

Align, place, and level units in final position on accepted bearing surfaces.

D.

Place no warped, cracked, or broken units.

E.

Cutting of holes or strands shall be approved by manufacturer and ENGINEER. Do not cut
tension rods or prestressed strands without manufacturer's consent.

F.

Remove lifting devices and grout surfaces flush with concrete.

G.

Refinish damaged surfaces to match adjacent areas.

H.

Allowable Erection Tolerances:
1.
2.

3.03
A.

Alignment between Units and Along Other Structural Elements: 1/8 in./10 ft, vertical and
horizontal.
Elevation between Adjacent Floor Members: Maximum difference 3/4 in. at any point.

CLEANING
After installation, clean exposed concrete surfaces with water using brush or pressure wash.
Rinse thoroughly with clean water.

* * * END OF SECTION * * *
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SECTION 03604
NONSHRINK GROUT

PART 1 GENERAL
1.01

SUMMARY

A.

Section includes Specifications for the type and use of grout in constructing the project.

B.

Measurements and Payments:
1.

1.02
A.

REFERENCES
U.S. Army Corps of Engineers (CRD):
1.

B.

Consider work specified in this section incidental and include cost as part of appropriate
unit prices in Bid Form.

C621 - Specification for Nonshrink Grout.

American Society for Testing and Materials (ASTM):
1.

C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink).

1.02

SUBMITTALS

A.

Product Data:
1.

B.

Manufacturer's literature.

Submit in accordance with Section 01300, Submittals.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.

Grout:
1.
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Five Star Grout, U.S. Grout Corporation.
Sealtight 588 Grout, W.R. Meadows, Inc.
Masterflow 713 Grout or Set Nonshrink Grout, Master Builders.
Sonogrout, Sonneborn Contech.
Sikagrout 212, Sika Corporation.
Euco N-S Grout, Euclid Chemical Company.
Unisorb V-1 or V-2, Non-Shrink Grout, Unisorb Machinery Installation Systems.
Multi-Purpose Construction Grout, Symons.
Duragrout, L&M Construction Materials, Inc.
Or approved equal.

Cement-base, nonmetallic, non-gas-forming, non-shrink, preblended, and ready-to-use,
requiring only addition of water at Project site.
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C.

2.

Comply with ASTM C1107 and CRD C621, Grade B or C.

3.

Of moderate fluidity with minimum compressive strength of 8,000 psi at 28 days and shall
not bleed.

Water:
1.

Clean and free from injurious chemicals and deleterious materials.

PART 3 EXECUTION
3.01
A.

3.02

PREPARATION
Clean grout contact surfaces of oil, grease, scale, and other foreign matter. Chip away unsound
concrete leaving surface level but rough.
MIXING AND PLACING

A.

Mix and place in accordance with manufacturer's written instructions.

B.

Provide sealing materials where necessary to retain grout until hardened.

C.

Work grout from one side to other. Avoid trapping air under baseplates.

D.

Remove plastic anchor bolt sleeve tops where used, and fill with grout at same time baseplates
are grouted.

3.03
A.

CURING
Cure with curing compound or as recommended by grout manufacturer.

* * * END OF SECTION * * *
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SECTION 04200
UNIT MASONRY

PART 1 GENERAL
1.01
A.
1.02
A.

SUMMARY
Section includes unit masonry and associated work.
REFERENCES
American Concrete Institute (ACI):
1.
2.

B.

American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.
6.
7.
8.
9.

1.03
A.

Mortar and Pea Gravel Concrete Design Mix Submittal:

1.04

091719

Concrete masonry unit.

Miscellaneous Submittals:
1.

E.

Manufacturer's literature for wall reinforcing and anchors.
Manufacturer’s literature for dovetails and weepholes.

Samples:
1.

D.

Statement giving source and material certificates, and proportions by weight and volume
of cement, fine and coarse aggregates, and admixtures for mortar and concrete.

Product Data:
1.
2.

C.

A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
A153 - Standard Specification for Zinc Coat (Hot-Dip) on Iron and Steel Hardware.
A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.
A641 - Standard Specification for Zinc-Coated (Galvanized) Steel Wire.
C90 - Standard Specification for Load-Bearing Concrete Masonry Units.
C144 - Standard Specification for Aggregate for Masonry Mortar.
C150 - Standard Specification for Portland Cement.
C207 - Standard Specification for Hydrated Lime for Masonry Purposes.
C270 - Standard Specification for Mortar for Unit Masonry.

SUBMITTALS

1.

B.

530 - Building Code Requirements for Masonry Structures.
530.1 - Specifications for Masonry Structures.

Material certification and manufacturer’s literature for concrete masonry units. Test data
shall not be more than 1 yr old.

Submit in accordance with Section 01300, Submittals.
QUALITY ASSURANCE
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A.
1.05

Construct masonry to meet requirements of local Building Code, and ACI 530 and 530.1.
DELIVERY, STORAGE, AND HANDLING

A.

Store masonry units above ground on level platforms which allow air circulation under stacked
units.

B.

Cover and protect against wetting prior to use.

C.

Handle units on pallets or flat bed barrows.

D.

Do not permit free discharge from conveyor units or transporting in mortar trays.

E.

Deliver cementitious materials in manufacturer's standard packages.

1.06
A.

PROJECT/SITE CONDITIONS
Cold Weather Protection:
1.

B.

When ambient temperature falls below 40ºF or when temperature of masonry units is
below 40ºF:
a.

Temperature of masonry units shall not be less than 32ºF when laid in masonry.
Remove visible ice on masonry units before unit is laid in masonry.

b.

Heat mortar sand or mixing water to produce mortar temperatures between 40ºF
and 120ºF at time of mixing. Maintain mortar above freezing until used in masonry.

c.

Use heat sources where ambient temperatures are between 20ºF and 25ºF, on both
sides of masonry under construction and install wind breaks when wind velocity is in
excess of 15 mph.

d.

Where ambient temperatures are below 20ºF, provide enclosure for masonry under
construction and use heat sources to maintain temperatures above 32ºF within
enclosure.

e.

Where mean daily temperatures are between 32ºF and 40ºF, protect completed
masonry from rain or snow by covering with weather resistive membrane for 24 hrs
after construction.

f.

Where mean daily temperatures are between 25ºF and 32ºF, completely cover
completed masonry with weather-resistive membrane for 24 hrs after construction.

g.

Where mean daily temperatures are between 20ºF and 25ºF, completely cover
completed masonry with insulating blankets or equal protection for 24 hrs after
construction.

h.

Where mean daily temperatures are below 20ºF, maintain masonry temperature
above 32ºF for 24 hrs after construction by enclosure with supplementary heat,
electric heating blankets, infrared heat lamps, or other acceptable methods.

Hot Weather Protection:
1.

When ambient air temperature exceeds 100ºF, or 90ºF with wind velocity greater than
8 mph:
a.
b.
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Do not spread mortar beds more than 4 ft ahead of masonry.
Set masonry units within 1 min of spreading mortar.
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PART 2 PRODUCTS
2.01

MORTAR

A.

Materials:
1.

Aggregates:
a.

2.
3.
4.

Portland Cement: ASTM C150, Type I.
Lime: Hydrated lime, ASTM C207, Type S.
Water-Repellent Mortar Admixture:
a.
b.

5.
6.
7.

B.

A.

Water: Potable.
Use no antifreeze compounds.
Coloring Pigments: Commercial iron oxide, manganese dioxide or chromium oxide of
color selected by OWNER compatible for use in mortar mixes.

Mortar: ASTM C270, property specification: Type S
Measure materials by volume. Use within 1 hr.
Use water repellent mortar admixture for CMU exposed to earth or weather in accordance
with manufacturer's written instructions.

CONCRETE MASONRY UNITS (CMU)
Smooth Face Units:
1.

B.

Dry-Block by W.R. Grace & Co.
Or approved equal.

Proportions:
1.
2.
3.

2.02

Mortar: ASTM C144, acceptable in color, 10% passing No. 100 sieve.

Hollow Standard Weight Concrete Block: ASTM C90, moisture-controlled units, meeting
the requirements for Type I at time of manufacture.

Provide water-repellent concrete block, using hollow, standard weight, concrete block with
water-repellent admixture added to concrete mix in accordance with manufacturer=s written
instructions at block plant.
1.

Admixture manufacturers:
a.
b.

2.

Dry-Block by W.R Grace & Co.
Or approved equal.

Block producer must be qualified by water-repellant manufacturer for the use of admixture
material.

C.

Provide uniform gradation of color for exposed block.

D.

Provide special decorative concrete masonry corners with decorative faces, etc., as required in
areas with decorative concrete masonry units. Joints at outside corner are not acceptable.

E.

Provide special bond beam blocks as shown on Drawings. Breaking out webs of regular blocks
for use in bond beams are not acceptable.
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2.03

PEA GRAVEL CONCRETE

A.

Redimix producers standard mix for specified strength.

B.

Conform to Cast-in-Place Concrete Specification for materials, mixing, delivery, and placement.

2.04
A.

REINFORCEMENT AND ANCHORS
Horizontal Joint Reinforcement:
1.

Manufacturers:
a.

Blok-Trus, by AA Wire Products Company.

b.

Truss, by Dur-O-Wall, Inc.

c.

Or approved equal.

2.

Two parallel, longitudinal, 9-ga galvanized, rods weld-connected to 9-ga galvanized crossrods, spaced at 16 in. oc, conforming to ASTM A82 for single wythe construction

3.

Provide special manufactured corner and wall intersection pieces.

4.

Electronically weld cross-ties.

5.

Zinc-Coated.
a.

Exterior Walls: ASTM A153 Class B2.

B.

Reinforcing Bars: Deformed bars conforming to ASTM A615, Grade 60.

C.

Dovetail Anchor Slots and Anchors:
1.

Manufacturers:
a.
b.
c.
d.

2.05

Hohmann & Barnard.
Gateway Engineering Company.
Heckmann Building Products.
Or approved equal.

2.

20-ga galvanized metal dovetail foam filled anchor slots compatible with masonry
anchors.

3.

16-ga by 1-in. galvanized corrugated, metal anchor straps, hooked, looped, dovetailed or
crimped, minimum of 6 in. long.

4.

Zinc-coated in accordance with ASTM A153 Class B2.

WEEPHOLE MATERIAL

A.

Plastic or rubber tube, 3/8-in. dia.

B.

Plastic 3/8-in. x 1-1/2-in. tube.

2.06
A.
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EXTERIOR MASONRY SEALANT

(NOT REQUIRED FOR THIS PROJECT)

White Roc W by Sonneborn.
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B.

Or approved equal.

PART 3 EXECUTION
3.01

GENERAL

A.

Lay masonry true to dimensions, plumb, square, in bond, and properly anchored with courses
level and joints uniform.

B.

Provide full mortar beds for hollow units to be filled with mortar. Completely fill vertical head
joints between hollow units.

C.

Tool joints on exposed walls concave, 1/8 in. maximum depth unless otherwise noted. Wipe
joints with burlap or brush with soft brush to remove mortar projecting beyond face of block after
joints are tooled. Cut mortar flush with surface of concealed block.

D.

Provide galvanized steel lintels over doors, windows, and other openings where noted. Lintels
shall have minimum 6-in. bearing on masonry beyond edges of opening. Fill cores under lintels
with mortar.

3.02
A.

TOLERANCES
Dimension of Elements:
1.
2.

B.

In Cross-Section or Elevation: -1/4 in. to +1/2 in.
Mortar Joint Thickness: 1/8 in.

Elements:
1.

Variation from Level:
a.
b.

2.
3.
4.
C.

Variation from Plumb: ±1/4 in. in 10 ft, ±3/8 in. in 20 ft, ±1/2 in. maximum.
True to a Line: ±1/4 in. in 10 ft, ±3/8 in. in 20 ft, 1/2 in. maximum.
Alignment of Walls (bottom versus top): ±1/2 in.

Location of Elements:
1.
2.

3.03

Bed joints: ±1/4 in. in 10 ft, ±1/2 in. maximum.
Top surface of walls: ±1/4 in. in 10 ft, ±1/2 in. maximum.

Indicated on Drawings: ±1/2 in. in 20 ft, ±3/4 in. maximum.
Indicated in Elevation: ±1/4 in. in story height, ±3/4 in. maximum.

CONCRETE MASONRY UNITS

A.

Use water-repellent concrete block and mortar where exposed to weather or earth.

B.

Exposed inside face of concrete block surfaces shall form finished wall surfaces.

C.

Provide special blocks for corners, jambs, bond beams, and sills.

D.

Fill cores of hollow units with mortar where bolts, anchors or similar items occur within hollow
units. Fill cores with mortar under bearing ends of lintels.

E.

Flashing:
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1.
2.
3.

Clean surface of masonry smooth and free from projections which might puncture or
otherwise damage flashing material.
Place through-wall flashing over lintel or lower block.
Cover flashing with mortar.

F.

Provide weepholes using specified tubes at base of flashings, and steel lintels. Space not over
2 ft-0 in. with minimum of 1 weephole over openings. Keep weepholes and area above flashing
free of mortar droppings.

G.

Fill bond beams and piers with specified pea gravel concrete. Consolidate concrete around
reinforcing by rodding mix and vibrating reinforcing.

H.

Pattern for units shall be running bond.

3.04

REINFORCEMENT AND ANCHORS

A.

Provide masonry anchors, reinforcement, and inserts of type noted on Drawings and specified
herein.

B.

Reinforce concrete block walls with continuous horizontal joint reinforcement. Lap reinforcing
minimum of 6 in. and stagger splices 32 in. or more. Space reinforcement not over 16 in. oc.

C.

Where block is butted against concrete, place dovetail anchors in every course.
anchors into slots built into concrete.

3.05

Secure

INSTALLATION OF MISCELLANEOUS ITEMS

A.

Install steel lintels that bear on masonry. Fill cores under lintels with mortar. Build into masonry
rough frames, bucks, and metal frames for openings in walls and partitions.

B.

Build in items such as anchors, anchor bolts, inserts, sleeves, brackets, bearing plates,
furnished under this or other sections.

C.

Build in items of mechanical, heating, ventilating, air conditioning, and electrical work including
anchors and anchor bolts. Point-up joints between masonry, cabinets, outlet boxes, and metal
work.

D.

Build flashing into wall. Slush joints and holes in wall, full, with smooth struck application of
mortar, before flashing application.

E.

Set units plumb, square, true, and level before building into masonry.

F.

Avoid loosening or disturbing temporary bracing holding frames. Set masonry tightly against
inside of frames and slush full voids with mortar. Build anchors into joints and fill masonry cores
adjacent to frame with grout.

3.06

PROTECTION

A.

Protect masonry from damage.

B.

Cover freshly laid masonry and walls not being worked on to prevent rapid drying and to exclude
rain and snow.

C.

Cover items susceptible to damage with wood nosings or boxing. Use no lumber or materials
susceptible to staining or defacing masonry.
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D.

Brace walls until roof or floor system in-place.

E.

Do not apply superimposed loads until completed masonry reaches design strength.
1.
2.

3.07
A.

3.08

Do not apply uniform floor or roof loading for at least 12 hrs after completing masonry.
Do not apply concentrated loads for at least 3 days after completing masonry.

CUTTING AND PATCHING
Cut and patch to accommodate Work of other sections. Patch around items such as outlet
boxes, piping, and steel work.
CLEANING

A.

Clean and point concrete block surfaces. Clean as units are set, daily, and upon completion.
Acid shall not be used .

B.

Remove surplus mortar and leave surface of masonry clean and finished. Remove large
particles of mortar before cleaning walls. Remove sharp burrs on exposed block mortar joints.

3.09

EXTERIOR MASONRY SEALANT

(NOT REQUIRED FOR THIS PROJECT)

A.

Apply after masonry is cleaned, starting at top of wall and proceeding to grade level in
accordance with manufacturer=s written instructions.

B.

Apply after caulking is completed and masonry is fully cured 28 days.

C.

Protect metal surfaces from over-spray. Immediately clean off any over-spray areas by wiping
with rags soaked in mineral spirits.

* * * END OF SECTION * * *
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SECTION 05120
STRUCTURAL STEEL
PART 1 GENERAL
1.01

Work Included

A.

Section Includes:
1.
2.
3.

B.

Structural steel POD support framing
Steel stair stringers with aluminum treads
Antenna masts

Measurements and payments:
1.
2.

1.02

Payment shall be included as part of Lump Sum Base bid price specified in Bid Reply
Form.
Any Supplementary Unit Prices use the materials and workmanship specified herein.

References

A.

American Institute of Steel Construction (AISC):
1.
2.
3.
4.
5.

B.

M013-83 - Detailing for Steel Construction.
M016-89 - Manual of Steel Construction Allowable Stress Design.
S302-86 - Code of Standard Practice for Steel Buildings and Bridges.
S329-85 - Allowable Stress Design Specification for Structural Joints Using ASTM A325
or A490 Bolts.
S335-89 - Specification for Structural Steel Buildings Allowable Stress Design and Plastic
Design with Commentary.

American Society for Testing and Materials (ASTM):
1. A6 REV C-91 - Standard Specification for General Requirements for Rolled Steel Plates,
Shapes, Sheet Piling, and Bars for Structural Use.
2. A36-91 - Standard Specification for Structural Steel.
3. A53 REV B-90 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated
Welded and Seamless.
4. A500 REV A-90 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.
5. A123-82 - Standard Specification for Zinc (Hot-Galvanized) Coatings on Products Fabricated
from Rolled, Pressed, and Forged Steel Shapes, Plates, Bars and Strip.
6. A153-82 - Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware.
7. A307 REV A-92 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile
Strength.
8. A325 REV A-92 - Standard Specification for Structural Bolts, Steel, Heat-Treated, 120/105 ksi
Minimum Tensile Strength.
9. A992-01 - Standard Specification for Steel for Structural Shapes for Use in Building Framing.
10. F959-90 - Standard Specification for Compressible-Washer Type Direct Tension Indications for
Use with Structural Fasteners.

C.

American Welding Society (AWS):
1.
2.
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A2.4-86 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.
A5.5-81 - Specification for Low Alloy Steel Covered Arc Welding Electrodes.
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3.

A5.17-89 - Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc
Welding.
D1.1-92 - Structural Welding Code-Steel.

4.
D.

Steel Structures Painting Council (SSPC):
1.
2.
3.

1.03

SP 1-82 - Surface Preparation Specification No. 1 Solvent Cleaning.
SP 2-89 - Surface Preparation Specification No. 2 Hand Tool Cleaning.
SP 3-89 - Surface Preparation Specification No. 3 Power Tool Cleaning

Submittals

A.

Shop Drawings:
1.

Indicate shop and erection details and procedures including cuts, copes, connections,
holes, threaded fasteners, shop and field welds, camber, and galvanizing or paint material
used for prime coat.
2. Welding symbols shall conform to AWS A2.4.
3. Shop drawings shall be in general conformance with Detailing for Steel Construction.
4. Base plate bolt layout drawings.
5. Furnish holes for attaching other materials to the steel if required.
6. Use same grid line system as shown on contract documents.
7. Reproduction of contract documents shall not be used for shop drawings.
8. Engineer’s review of shop drawings will be for general arrangement of the principal
members and the strength of connections.
9. The Contractor is responsible for coordinating all dimensions and shall assume full
responsibility for the accuracy, quality and character of the shop drawings and all their
relationships to his work. Field measure dimensions noted on drawings and use field
dimensions for fabrication of steel.
10. Contractor shall check all shop drawings before submitting them to the Engineer for
review.
B.

Product Data:
1.
2.

C.

Manufacturer's literature for specified bolts.
Hot-dip galvanizer’s AHDGA certification.

Miscellaneous Submittals:
1.
2.
3.

D.
1.04
A.

Certified mill reports conforming to requirements of ASTM A6.
Welder qualifications.
Laboratory testing reports.

Submit in accordance with Section 01300.
Quality Assurance
Welding:
1.

Welding operators shall be qualified in accordance with AWS D1.1.

2.

Welding operators shall be subject to examination for requalification using equipment,
materials, and electrodes employed in execution of Work. Such requalification, if ordered by
Engineer, shall be done at Contractor's expense. Qualification tests shall be run by
recognized Testing Laboratory approved by Engineer.
05120-2
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B.

Fabrication:
1.

Shop inspection may be required by OWNER at OWNER'S expense. Contractor shall give
ample notice to Engineer prior to beginning of fabrication work so inspection may be
provided.
Contractor shall allow inspectors free access to necessary parts of Work. Inspectors shall
have authority to reject materials or Work not meeting requirements of Specifications.
Inspection at shop intended as means of facilitating Work and avoiding errors, but in no way
relieves Contractor from responsibility for furnishing proper materials and workmanship under
these Specifications.

2.
3.

C.

Erection:
1.

OWNER will engage Testing Laboratory at his expense to inspect high strength bolted and
welded connections, perform tests, and prepare test reports.
a.
b.
c.

1.05

Testing Laboratory shall be approved by the Engineer.
High strength bolted connections will be inspected in accordance with AISC S329.
Welding procedures and methods shall be subject to inspection for conformance with
AWS D1.1.

Delivery, Storage and Handling

A.

Deliver materials to site at such intervals to insure the uninterrupted progress of work.

B.

Store materials to permit easy access for inspection and identification. Keep steel off ground using
supports. Protect steel from damage or corrosion.

PART 2 PRODUCTS
2.01

Materials

A.

Structural Steel: ASTM A36 and ASTM A992, Grade 50.

B.

Machine Bolts: ASTM A307, hot dipped galvanized.

C.

High Strength Bolts: ASTM A325, hot dipped galvanized.

D.

Load Indicator Bolts:
1.

Manufacturers:
a.
b.

2.

Lejeune Bolt Company
or equal
All hot dipped galvanized

E.

Electrodes: E70XX electrodes conforming to AWS A5.5 for shielding metal arc method and F7XEXXX flux electrode combination conforming to AWS 5.17 for submerged arc method.

F.

Hot Dip Galvanizing: ASTM A153 for fasteners/hardware and ASTM A123 for shapes/fabrications.
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2.02
A.

Fabrication
General:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.

Connections:
1.
2.

3.
4.
5.
6.

2.03
A.

Fabricate in accordance with applicable AISC specifications, Drawings, and approved Shop
Drawings.
Fabricate and assemble in shop to greatest extent possible.
Fabricate beams with natural camber up. Provide camber in members where indicated.
Welding shall be electric arc method in accordance with AWS D1.1.
Mark and match-mark materials for field assembly.
Bearing surfaces shall be planed to true beds and abutting surfaces shall be tightly fitted.
Contact surfaces shall be cleaned before assembly. Assembled parts shall be brought into
close contact.
Provide connections for high strength bolts that provide vertical and horizontal
adjustment/alignment.
Assemble and weld built-up sections by methods that will produce true alignment without
warping.
Provide vent holes for galvanizing. Locate vent holes where they will not allow water
penetration when the piece is in its final position. Provide weep holes at bottom of hollow
sections.

Connections shall consist of minimum of two ¾-in. dia bolts or welds as shown developing
minimum of 10,000 lbs.
Bolt holes shall be drilled or punched in accordance with AISC Specifications. Center holes
accurately so they register true upon erection. Poor matching holes shall be cause for
rejection of piece. Small errors may be corrected by drilling or reaming, with the approval of
the Engineer.
Generally, shop connections shall be welded, and field connections shall be high strength
bolted or field welded as shown.
Some connections require field-drilling holes in existing steel framing as shown.
Provide snug type connections with minimum ¾-inch dia high strength bolts and washers
under the turned element, unless detailed otherwise.
Connections using oversized and slotted holes shall use hardened washers that will cover the
large hole. Long-slotted holes use elongated special washers to cover holes.

Source Quality Control
Inspection:
1. Before shop drawings and fabrication starts, examine structure and verify dimensions and
conditions in field as shown on Drawings. Discrepancy in dimensions and existing conditions
requiring structural or detailing changes shall be reported to Engineer.

2.04

Hot-Dip Galvanizing

A.

Hot dip galvanize all new steel in accordance ASTM A153 for fasteners/hardware and ASTM A123
for shapes/fabrications.

B.

All full bearing shims shall be hot-dipped galvanized.
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PART 3 EXECUTION
3.01

Erection

A.

General:
1.
2.
3.
4.

B.

Erect structural steel in accordance with applicable AISC specifications, Shop Drawings,
Drawings, and Specifications.
Contractor shall examine the site prior to erection of steel to be aware of site conditions that
could affect his work.
Erection may be done using cranes located so they do not interfere with pedestrian or vehicle
traffic.
Contractor is responsible for all rigging, equipment, permitting, methods and procedures to
erect materials.

Field Assembly:
1.

Assemble structural steel assemblies accurately and to lines and elevations indicated, within
AISC specified erection tolerances.
2.
Align and adjust members before fastening.
3.
Fasten compression splices after abutting surfaces brought into contact.
4.
Clean bearing surfaces and surfaces which will be in permanent contact before members
are assembled.
5.
No splices will be permitted unless approved and designed by the Engineer. Bring spliced
member connections into tight contact.
6.
High Strength Bolt Connections: Tighten in accordance with AISC specifications.
7.
For galvanized steel, hand wire brush all bolted connection faying surfaces before bolting
pieces together.
8.
Field Welding: Do not field weld except where specifically indicated or approved.
Conform to AWS and AISC specifications. Surfaces to be welded shall be free from loose
scale, rust, grease, paint, galvanizing and other foreign material. Grind off galvanizing at
field weld points. Remaining tight mill scale which will withstand vigorous wire brushing
may remain. No welding shall be done when base metal is lower than 0 F.
9.
Gas Cutting: Do not use gas-cutting torches in field for correcting fabrication errors in
structural framing, unless approved by Engineer. Finish gas-cut sections equal to sheared
appearance. Fabrication errors in primary members may be cause for rejection of
member.
10. Bolt Holes: Do not enlarge missized or misaligned holes in members by burning or
driving drift pins. Ream or drill holes that must be slightly enlarged to admit bolts when
approved by Engineer. If, in the judgement of the Engineer, the extent of the reaming is
too severe, the faulty piece shall be discarded and a new piece shall be fabricated all at
the expense of the Contractor.
11. Contact surfaces shall be cleaned before assembly. Assembled parts shall be brought
into close contact.
12. All members shall be connected temporarily with sufficient bolts to insure the safety of the
structure until it is finally bolted.
13. High strength galvanized bolts shall not be reused after their initial tightening.
3.02
A.
091719

Bearing Plates
Clean bottom surface of column and beam bearing plates.
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B.

Concrete and high strength grout under bearing plates shall be at 75% design strength before steel
erection.

C.

Set framing on full bearing hot-dipped galvanized shims as required.

D.

Tighten bolts after supported members are positioned and aligned.

E.

Resolve misalignment between bolts and bolt holes in steel members by submitting request to
Engineer who will provide sketch of remedial work required. Flame cutting to enlarge holes is not
acceptable.

F.

Bearing surfaces shall be planed to true beds and abutting surfaces shall be tightly fitted.

3.03

Bracing

A.

Contractor shall install all necessary temporary horizontal and vertical bracing to resist all forces
including wind. The bracing shall be installed as soon as practical in order to maintain the frame in a
secure condition.

B.

Contractor shall assume full responsibility for the stability of the framing during erection. The
temporary bracing shall be sufficient to resist the weight and operation of all construction equipment.

C.

Temporary bracing shall be left in place as long as necessary to maintain the permanent framing
square, true and plumb in all its parts until the permanent bracing is installed. The Contractor shall
remove the temporary bracing progressively or at one time, as may be necessary to satisfy the
above stability condition.

3.04

Touch-Up Painting and Cleaning

A.

Immediately after erection, grind smooth burrs, surface defects and jagged edges. Remove any
weld spatter.

B.

Remove all slag and clean field welds, bolted connections, and abraded areas in accordance with
SSPC SP-3.

C.

Apply two coats of galvanizing repair paint to exposed areas and all field welds to a dry film
thickness of 3 mils per coat.

3.05

Corrective Measures

A.

Contractor shall correct deficiencies in structural work that inspections and Testing Laboratory have
indicated do not comply with the contract documents. This corrective work shall be done at the
expense of the Contractor.

B.

Any errors in locations or inaccuracies in the setting of column base plates, beam bearing plates,
anchor bolts other items of attachment or support for steel work shall be reported to the Engineer
and shall be corrected in a manner subject to the approval of the Engineer.

C.

Any misfits due to errors in fabrication shall be reported immediately to the Engineer along with the
proposed method of correction and shall be corrected in a manner subject to the approval of the
Engineer.

D.

No members may be cut or burned without the approval of the Engineer.
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05120-6
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

E.

3.06

Defective bolted or welded connections as determined by the Engineer shall be corrected in a
manner subject to the approval of the Engineer.
Field Quality Control

A.

Structural steel is subject to shop and field inspection and testing by Testing Laboratory engaged by
the OWNER. Correct unacceptable work by removing and replacing work found to be defective and
not complying with requirements. Contractor will pay for further testing required to provide
acceptability of installation.

B.

Testing Laboratory shall inspect the steel for compliance with contract documents, shop drawings
and all applicable ASTM, AISC and AWS Codes and standards.

C.

Testing Laboratory shall qualify welding processes and welding operators in accordance with AWS
“Standard Qualification Procedure”. Welding operators shall be subject to examination for
requalification using equipment, materials, and electrodes employed in execution of Work. Such
requalification, if ordered by Engineer, shall be done at Contractor's expense. Qualification tests
shall be run by Testing Laboratory.

D.

Testing Laboratory shall visually inspect shop and field welds to ascertain that welds conform to the
shop drawings and contract documents.

E.

The Testing Laboratory shall test and certify that shop and field bolts have been installed properly
and in accordance with the Specification for Structural Joints Using ASTM A325 and A490 Bolts.

F.

Daily reports on steel inspection shall be submitted by the Testing Laboratory and shall include the
following
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

G.

Testing Laboratory shall perform the following:
1.
2.
3.

H.

091719

Name of inspector.
Project name, number, location.
Date of inspection and date(s) work installed.
Weather conditions and temperature during inspection and installation of work.
Steel Contractor’s name,
Weld operator’s name and number.
Type of welding equipment.
Description of area inspected.
Description of type of inspections performed.
Manufacturer and type of welds and bolts.
Fabrication errors, misfits, and erection problems. Report piece marks with problems.
Member painting, touch up, and touch up field weld painting.
Number of welds/bolts inspected, accepted, rejected and rewelded/retightened.

Visual inspection of all field welds.
High strength bolt installation testing.
Verify steel erection for conformance with shop drawings and contract Drawings.

Materials and/or workmanship not meeting the requirements of the Contract Documents will be
rejected by the Testing Laboratory and immediately reported to the CONTRATOR and Engineer.
The Contractor is responsible to propose how the rejected work will be rectified. In no case will the
Testing Laboratory recommend any methods of correction or adjustment.
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I.

Furnish copies of Testing Laboratory reports within five days after inspection has been made to:
1.
General Contractor
2.
Steel Contractor
3.
Erection Sub-Contractor
4.
Engineer
5.
Owner
- END OF SECTION -
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SECTION 05500
METAL FABRICATIONS
PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.
4.
5.

1.02
A.

Miscellaneous 316 stainless steel metal fabrications.
S.S. Concrete anchors.
Level transducer support bracket (316 S.S.) (Arrow Road)
Float support bracket(s) (316 S.S.) (Arrow Road)
Pump cable brackets (316 S.S.) (Arrow Road)

REFERENCES
Aluminum Association (AA):
1.

30 - Specifications for Aluminum Structures Construction Manual Series Section 1.

B.

American Hot-Dip Galvanizers Association (AHDGA).

C.

American Institute of Steel Construction (AISC):
1.
2.
3.

M016 - Manual of Steel Construction Allowable Stress Design.
S302 - Code of Standard Practice for Steel Buildings and Bridges.
S335 - Specification for Structural Steel Buildings Allowable Stress Design and Plastic
Design with Commentary.

D.

National Association of Architectural Metal Manufacturers (NAAMM).

E.

American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.
6.
7.

F.

1.03
A.

American Welding Society (AWS):
1.
D1.1 - Structural Welding Code Steel.
SUBMITTALS
Shop Drawings:
1.

091719

A6 - Standard Specification for General Requirements for Rolled Steel Plates, Shapes,
Sheet Piling, and Bars for Structural Use.
A36 - Standard Specification for Structural Steel.
A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded
and Seamless.
A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products.
A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile
Strength.
A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.
A780 - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

Indicate materials, sizes, connections, anchors, and finish.
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.

2.
B.

Product Data:
1.

C.

1.04
A.

Manufacturer's catalog sheets on premanufactured items.

Miscellaneous Submittals:
1.

D.

One reproducible and one print.

Provide International Conference of Building Officials (ICBO) or other similar building
code organization recommendations regarding safe allowable design loads for concrete
anchors.

Submit in accordance with Section 01300, Submittals.
QUALITY ASSURANCE
Welding:
1.

Steel:
a.

2.

Aluminum:
a.

3.

b.

A.

Weld with gas metal arc (GMA) or gas tungsten arc (GTA) processes in accordance
with manufacturer's recommendations as approved and in accordance with
recommendations of AWS D1.2-Aluminum.

Qualifications
a.

1.05

Conform to codes for arc and gas welding in building construction of AWS D1.1Steel and to AISC Specifications. Surfaces to be welded shall be free from loose
scale, rust, grease, paint, and other foreign material, except mill scale which will
withstand vigorous wire brushing may remain. No welding shall be done when base
metal lower than 0F.

Quality welding operators in accordance with AWS. Qualification tests shall be run
by recognized testing laboratory approved by ENGINEER at CONTRACTOR’S
expense.
Welding operators shall be subject to examination for requalification using
equipment, materials, and electrodes employed in execution of work. Such
requalification, if ordered by ENGINEER, shall be done at CONTRACTOR’S
expense.

DELIVERY, STORAGE, AND HANDLING
Tag miscellaneous iron, steel, and aluminum, including anchor bolts, concrete anchors, sleeves,
and bases, or otherwise mark for ease of identification at Project site.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Conform to following.
1.
2.
3.

091719

Steel Shapes and Plates: ASTM A36.
Square and Rectangular Structural Tubing: ASTM A500, Grade B.
Round Structural Tubing and Steel Pipe: ASTM A53, Type E or S, Grade B.
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4.

5.
6.
2.02
A.

Aluminum Structural Shapes and Plates: Alloy 6063, 6061, or 6055; conform to
referenced specifications and ASTM sections found in AA current construction manual
series.
Anchor Bolts: ASTM A307, galvanized, diameter and length as indicated.
Connection Bolts for Wood Members: ASTM A307, galvanized.

FABRICATION
Connections and Workmanship:
1.
2.
3.
4.
5.

Fabricate details and connection assemblies in accordance with Drawings and
Specifications, with projecting corners clipped and filler pieces welded flush.
Weld shop connections and bolt or weld field connections, unless otherwise noted or
specified.
Provide clips, lugs, brackets, straps, plates, bolts, nuts, washers, and similar items, as
required for fabrication and erection.
Use connections of type and design required by forces to be resisted and to provide
secure fastening.
Welding:
a.
b.

Grind exposed edges of welds to 1/8 in. minimum radius.
edges, and surface defects smooth.
Prepare welds and adjacent areas so there is:
1)
2)
3)

c.

6.

b.

C.

4.

A.

Draw up bolts or nuts tight in accordance with AISC specifications. Use bolts of
lengths required so bolts do not project more than 1/4 in. beyond face of nut. Do not
use washers unless specified. Provide hexagonal head bolts with hexagonal nuts.
Provide holes required for connection of adjacent or adjoining Work wherever noted
on Drawings. Locate holes for bolting equipment to supports to tolerance of
±1/16 in. of dimensions indicated.

Galvanize after fabrication.
Galvanize by hot-dip process conforming with ASTM A123 and AHDGA specifications.
Galvanize in plant having facilities to produce quality coatings and capacity for volume of
Work.
Ship and handle in manner to avoid damage to zinc coating.

CONCRETE ANCHORS
Expansion Anchors:
1.

091719

Grind embedded pieces of electrode or wire flush with adjacent surface of weld
bead.

Fit Work together in fabrication shop and deliver complete or in parts, ready to be set in-place or
assembled in field.
Galvanizing:
1.
2.
3.

2.03

No undercutting or reverse ridges on weld bead.
No weld spatter on or adjacent to weld.
No sharp peaks or ridges along weld bead.

Bolting:
a.

B.

Grind burrs, jagged

Manufacturers:
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a.
b.
2.

Usage: In concrete.
a.
b.
c.

B.

Zinc -plated carbon steel may be used where totally embedded, in interior locations
with controlled humidity, and other protected locations.
Stainless steel shall be used in other locations such as outside, in tanks, or when
attaching aluminum or galvanized steel.
Do not use expansion anchors in overhead applications, or subjected to dynamic
loads.

Sleeve Anchors:
1.

Manufacturers:
a.
b.

2.

HLC Sleeve Anchor by Hilti.
Or approved equal.

Usage: In masonry.
a.
b.
c.

C.

Kwik Bolt IlI Expansion Anchor by Hilti.
Or approved equal.

Zinc -plated carbon steel in interior locations and other protected locations.
Stainless steel in other locations.
Do not use expansion anchors in overhead applications or subjected to dynamic
loads.

Adhesive Anchors:
1.

Manufacturers:
a.
b.

2.
3.

HIT HY20 or HY150 Adhesive Anchor by Hilti.
Or approved equal.

Type 316 stainless steel stud or anchor rod assembly, nuts, and washers.
Usage:
a.
b.

HIT HY150 in concrete. Do not use in overhead applications.
HIT HY20 in block, provide stainless steel tube screen inserts.

PART 3 EXECUTION
3.01

INSTALLATION

A.

Lay out and install connectors, such as concrete anchors and anchor bolts, to secure metal
fabrications and wood members to structure.

B.

Concrete Anchors:
1.
2.
3.
4.

091719

Drill holes in concrete and masonry work with rotary driven twist drills only. Fill voids in
masonry with grout.
Do not install until concrete has reached specified minimum strength (f'c).
Do not install closer than 8-bolt dia to edge of concrete or masonry, or closer than 8-bolt
dia to another anchor unless detailed otherwise on Drawings.
Minimum embedment shall be 8-bolt dia, except 6-bolt dia embedment acceptable when
bolt loaded in shear only, unless detailed otherwise on Drawings.
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5.
6.
7.

Locate to clear reinforcing bars in concrete.
Thoroughly clean out holes with nylon brush and compressed air prior to inserting bolts.
Install in accordance with manufacturer's recommendations.

C.

Erect to lines and levels, plumb and true, and in correct relation to adjoining Work. Secure parts
using concealed connections when practicable.

D.

Plumb and true vertical members to tolerance of +1/8 in. in 10 ft. Level horizontal members to
tolerance of +1/8 in. in 10 ft. Shims, if required, shall be nonstaining stainless steel.

E.

Provide items such as bolts, shims, blocks, nuts, washers, and wedging pieces to complete
installation.

F.

Drill field holes for bolts. Do not burn holes.

G.

New holes or enlargement of unfair holes by use of cutting torch is cause for rejection of entire
member or piece.

H.

Perform cutting, drilling, and fitting required for installation of metal fabrications.

3.02
A.

ADJUSTING AND CLEANING
Field repair of damaged galvanized coatings.
1.
2.
3.

Repair galvanized surfaces damaged during shipping or erection/ construction operations.
Repair surfaces using zinc-rich paint.
Prepare surfaces and apply in accordance with ASTM A780, Annex A2.

* * * END OF SECTION * * *
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SECTION 05520
ALUMINUM HANDRAILS AND RAILINGS
PART 1 GENERAL
1.01

WORK INCLUDED

A.

Section Includes:
1. POD platform handrails
2. POD stair handrails

B.

Measurements and payments:
1.
2.

1.02
A.

REFERENCES
Aluminum Association (AA):
1.

1.03
A.

A.

Design Requirements:
Design railing system to resist loads specified in 2015 IBC NJ Edition

SUBMITTALS
Shop Drawings:
1.
2.
3.

B.

AA 30-86 - Specifications for Aluminum Structures.

SYSTEM DESCRIPTION

1.
1.04

Payment shall be included as part of Lump Sum Base bid price specified in Bid Reply Form.
Supplementary Unit Prices use the materials and workmanship specified herein.

Plan showing layout including splices, attachments, and mounting.
Identify location and type indicated.
Indicate railings in related and dimensional position with scale elevations.

Product Data:
1.
2.

Manufacturer's literature.
Assembly and installation instructions.

C.

Submit in accordance with section 01300.

1.05

QUALITY ASSURANCE

A.

Regulatory Requirements:
1.

Handrails and railings shall meet requirements of OSHA and local building codes.

1.06

DELIVERY, STORAGE, AND HANDLING

A.

Deliver, store, and handle components in manner preventing damage to finished surfaces.
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1.
B.

Pack in individual plastic shrink film to protect finish. Do not remove until after installation.

Storage of Materials:
1.
2.

Store components in dry, clean location, away from uncured concrete and masonry.
Cover with waterproof paper, tarpaulin or polyethylene sheeting.

PART 2 PRODUCTS
2.01

MATERIALS

A.

Rails and closures: Aluminum, Alloy 6063-T6, Schedule 40, 2 in. IPS (2.375 in. OD, 0.154 in.
wall thickness).

B.

Posts: Aluminum, Alloy 6063-T6, Schedule 80, 2 in. IPS (2.375 in. OD, 0.218 in. wall thickness).

C.

Toe Plate: C shaped 4” high aluminum, alloy 6063-T6. Minimum 1/4” thick

D.

Miscellaneous hardware: Fabricate from material similar to railings.

E.

Connections shall be continuous dia type for smooth appearance and to permit continuous sliding
of hands.

2.02
A.

FINISHES
Clear satin anodized finish on exposed surfaces.
1.
2.

2.03
A.
2.04

Extruded Components: 0.7 mil anodized.
Cast Components: 0.4 mil anodized.

FASTENINGS
Mechanical Fasteners: Stainless steel.
FABRICATION

A.

Field-verify dimensions before fabrication.

B.

Conform to details shown. Form connections and changes in rail direction by using radius bends.

C.

Remove burrs from exposed cut edges.

D.

Form elbow bends and wall returns to uniform radius, free from buckles and twists, with smooth
finished surfaces.

E.

Locate intermediate rails between top rail and finish floor as indicated on Drawings.

F.

Close pipe ends using prefabricated fittings.

G.

Space posts as shown on Drawings. Where spacing not shown, space posts not more than 4’-4” oc.
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H.

For posts set on stair or platform stringers, or on walkways, provide base flange or side mounting
connections as shown on Drawings.

I.

Fabricate joints that are exposed to weather to exclude water or provide weep holes where water
may accumulate.

J.

Removable Railings: Provide removable sections as shown on Drawings. Final location of
removable and permanent sections to be as directed by OWNER.

PART 3 EXECUTION
3.01

INSTALLATION

A.

Install as shown on Drawings and approved submittals.

B.

Set posts plumb and aligned in each direction to within 1/8 in. in 12 ft.

C.

Set rails horizontal or parallel to rake of steps to within 1/8 in. in 12 ft.

D.

Assemble and install in accordance with shop drawings.

E.

Railing and toe plate expansion joints:
1.

General:
a.
b.
c.

3.02

Provide at intervals as shown on Drawings.
Locate joints within about 12 in. of posts.
Design for temperature differential of 75.

CLEANING

A.

Wash thoroughly using clean water and soap, rinse with clean water.

B.

Do not use acid solution, steel wool or other harsh abrasive.

C.

If stain remains after washing, remove finish, and restore in accordance with manufacturer's
recommendations.

3.03

FIELD QUALITY CONTROL

A.

Remove stained or otherwise defective Work and replace with material meeting Specifications.

* * * END OF SECTION * * *
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SECTION 05532
METAL BAR GRATING
PART 1 GENERAL
1.01

WORK INCLUDED

A.

Section Includes:
1. POD platform grating
2. Grating for pipe gallery in existing stations.

B.

Measurements and payments:
1.
2.

1.02
A.

REFERENCES
National Association of Architectural Metal Manufacturers (NAAMM):
1.

1.03
A.

Shop Drawings:

1.04
A.

1.05

Grating layout, unit dimensions and sections, fastener types, and locations.

Product Data:
1.

C.

Metal Bar Grating Manual.

SUBMITTALS

1.
B.

Payment shall be included as part of Lump Sum Base bid price specified in Bid Reply Form.
Supplementary Unit Prices use the materials and workmanship specified herein.

Manufacturer's literature.

Submit in accordance with Section 01300.
QUALITY ASSURANCE
Grating shall be products of one manufacturer to achieve standardization for appearance and
replacement.
DELIVERY, STORAGE, AND HANDLING

A.

Store to avoid damage.

B.

Replaced damaged or deteriorated materials and remove from site.

PART 2 PRODUCTS
2.01

GENERAL

A.

Provide shop-fabricated grating in accordance with latest edition of Metal Bar Grating Manual.

B.

Unless otherwise noted, grating shall be aluminum.

C.

Provide accessories such as frames, support angles, and fasteners to complete Work.
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D.

Provide aluminum open grating stair treads.
1.

Treads and exposed edges of grating platforms shall have anti-slip cast aluminum abrasive
nosing.

E.

Provide fastening devices for gratings to firmly anchor grating to supports. Minimum of 4 per panel.

F.

Devices to fasten sections of grating shall allow for occasional removal of grating.

G.

Fasteners for anchoring grating shall be galvanized Grat-Fast fasteners with stainless steel bolts by
Lindapter.

H.

Provide trim banding or load carrying banding on edges and cutouts. Bearing bar ends not resting
on support shall have load carrying banding sized to span opening. Minimum banding thickness
shall match bearing bars. Banding shall be flush with top of grating. Trim and non-load bearing
banding depth shall be 1/4 in. less than depth of bearing bar. Weld banding to grating in accordance
with NAAMM requirements.

I.

Cross bars shall not project more than 1/8-in. past bearing bars on panel edges.

J.

Panels shall have minimum bearing equal to depth of bearing bar, but not less than 1 inch.

K.

Minimum width of individual grating panels shall be 15 in., except for locations requiring single
piece. Maximum width shall be 4 ft-0 in.

2.02
A.

ALUMINUM GRATING FOR POD PLATFORM
Manufacturers:
1.
2.

B.

Materials:
1.
2.
3.
4.

2.03

IKG/Borden, Type B.
Or equal.

Pressure locked grating.
Alloy 6061-T6 or 6063-T6.
Grating bearing bars shall be at 1 - 3/16” centers with cross-bars at 4 in.
Size bearing bars as indicated on Drawings.

ALUMINUM GRATING FOR PIPE GALLERIES IN EXISTING WELL STATIONS

A.

Field verify dimensions before ordering.

B.

Aluminum grating will sit flush with floor of well station.

C.

Surface will be non-skid serrated surface.

D.

Provide openings in grating for pipe as needed. Opening will not affect the structural integrity of the
grating.

E.

Manufacturer and Model
1.
2.
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Manufacturer: Ohio Gratings, Inc.
Model: 19-SG-4.
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PART 3 EXECUTION
3.01
A.

3.02

EXAMINATION
Examine surfaces to receive grating and notify ENGINEER of deficiencies resulting in improper
installation.
INSTALLATION

A.

Install in accordance with approved submittals and manufacturer's written instructions.

B.

Maximum Clearances:
1.
2.
3.

1 in. from vertical metal sections.
1 in. from concrete and masonry walls.
1/2 in. between sections and at ends.

* * * END OF SECTION * * *
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SECTION 07210
PIPE INSULATION
PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

2.
3.
4.
5.
6.

1.02
A.

Piping insulation in rigid form surrounding heat-traced piping both above and below
ground at connection locations to arsenic treatment units as shown on the Contract
Drawings. (See also Heat Tracing Specification)
Aluminum Jacketing both above and below ground at each treatment unit.
Pipe sizes include 4-in, 6-in, and 8-in diameter DIP (4.8-in, 6.9-in and 9.05-in outside
diameter respectively) and flanged DIP fittings.
1-in copper Type K tubing (water service) at each arsenic treatment unit,
4-in. Backwash outlet piping at each arsenic treatment unit.
Insulation and Aluminum jacketing as illustrated on Contract Drawings and contained
herewith.

REFERENCES
American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.

ASTM C165 Standard Test Method for Measuring Compressive Properties of Thermal
Insulations
ASTM C240 Standard Test Methods of Testing Cellular Glass Insulation Block
ASTM C552 Standard Specification for Cellular Glass Thermal Insulation
ASTM C1639 Standard Specification for Fabrication of Cellular Glass Pipe and Tubing
Insulation
ASTM C1729 Standard Specification for Aluminum Jacketing for Insulation

1.03

SUBMITTALS

A.

Product Data:
1.

B.
1.04
A.

Submit in accordance with Section 01300, Submittals.
QUALITY ASSURANCE
Fire Performance Characteristics: Provide insulation materials identical to those whose
indicated fire performance characteristics have been determined per ASTM test method
indicated below, by UL or other testing and inspecting agency acceptable to authorities having
jurisdiction. Identify products with appropriate markings of applicable testing and inspecting
organization.
1.
2.
3.

1.05
A.
091719

Submit manufacturer's product literature and installation instructions for each type of
insulation, vapor barrier, and jacketing material required.

Surface Burning Characteristics: ASTM E84.
Fire Resistance Ratings: ASTM E119.
Combustion Characteristics: ASTM E136.

DELIVERY, STORAGE, AND HANDLING
Protection:
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1.
2.

Protect insulations from physical damage and from deterioration by moisture, soiling, and
other sources.
Comply with manufacturer's recommendations for handling, storage, and protection
during installation.

PART 2 PRODUCTS
2.01
A.

B.

INSULATING MATERIALS
General:
1.

Provide insulating materials which comply with requirements and referenced standards.

2.

Preformed insulation will be used in all locations possible for pipe, valves, and fittings.
Preformed insulation will be sized appropriately to fit each application. Preformed
aluminum jacketing will be used in all locations possible for bends, tees, and end caps.

Rigid Foam Pipe Insulation:
1.

Insulation shall be FOAMGLAS® cellular glass insulation manufactured in accordance
with ASTM C552, “Standard Specification for Cellular Glass Thermal Insulation,” by
Pittsburgh Corning whose quality system for manufacturing, inspecting, and testing of
FOAMGLAS® insulation is certified to meet the requirements of ISO 9001:2015.

2.

Shall not support mold growth.

3.

Surface burning characteristics: Maximum flame spread and smoke developed values of
5 and 175 respectively.

4.

Minimum R-Value of 12.

5.

Manufactures and models:

6.
C.
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a.

Manufacturer: Pittsburgh Corning FOAMGLAS.

b.

Straight pipe: Foamglas PSH.

c.

Elbows and tees: Foamglas preformed sections.

d.

Flanges: Foamglas F Box.

e.

Valves: Foamglas V Box or T Box.

f.

Or approved equal.

FOAMGLASS shall require channels to be field cut to accommodate remote temperature
sensors and wiring and heat tracing wiring. See details on the Drawings.

Aluminum jacketing:
1.

Aluminum jacketing will be 0.020” thick with 3 mil thick polysurlyn moisture retarder
coating that is laminated to the aluminum sheet. Bends, tees, and end caps will use twopiece preformed aluminum jacketing. Gores will not be accepted. Exterior surface of the
jacketing will be smooth finish.

2.

Metal Bands shall be 13mm x 0.4mm (0.5 in. x 0.015 in.) stainless steel bands with
matching seals.

3.

Manufacturers and models:
a.

Manufacturer: Ideal Products of America – Malvern, PA, Telephone: 1-888-8777685.

b.

Rolls: Aluminum jacketing with polysurlyn moisture retarder.

c.

Fittings including bends and tees: WeatherJacs.
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d.

Or approved equals.

4.

Jacketing for underground applications shall include PITTWRAP® jacketing under the
aluminum jacketing. PITTWRAP® is a glass mesh reinforced bituminous resin laminate
sheet jacketing, available in heat sealed or self-sealing versions, supplied by Pittsburgh
Corning or equal. PITTWRAP® jacketing should extend from 18” above grade under the
aluminum jacketing to 3-1/2’ below grade for vertical piping. Aluminum jacketing shall
terminate18-in below grade with only PITTWRAP® continuing to 3-1/2’ below grade.

5.

Tape shall be 19 mm (0.75 in.) wide fiber reinforced tape such as Scotch #880 or equal.

6.

Metal lap joint sealant shall be PITTSEAL® 444N Sealant supplied by Pittsburgh Corning. A
specially formulated butyl sealant used for sealing joints in FOAMGLAS® insulation systems.

7.

Blanket insulation shall be 11-pound density Type E glass fiber felt thermal insulation with
no organic binders, according to ASTM C1086 - Standard Specification for Glass Fiber
Mechanically Bonded Felt Thermal Insulation. To be used only as filler for irregular
shaped fittings and transitions.

PART 3 EXECUTION
3.01
A.
3.02
A.
3.03

EXAMINATION
Examine substrates and conditions under which insulation work to be performed.
proceed with insulation work until unsatisfactory conditions are corrected.

Do not

PREPARATION
Clean substrates of substances harmful to insulations or vapor retarders, including removal of
projections that might puncture vapor retarders.
INSTALLATION

A.

Comply with manufacturer's instructions applicable to products and applications indicated. If
printed instructions not available or do not apply to Project conditions, consult manufacturer's
technical representative for specific recommendations before proceeding with installation.

B.

Extend insulation full thickness as indicated to envelop entire area to be insulated. Cut and fit
tightly around obstructions and fill voids with insulation. Remove projections interfering with
placement.

C.

Apply single layer of insulation of required thickness, unless otherwise shown or required to
make up total thickness.

D.

Apply metal jacket according to the jacket manufacturer’s recommendations. Metal jacketing
shall
be fitted with tight, smooth joints and all laps positioned to shed water. Securement of the
jacketing shall be with metal bands at a minimum of two bands per jacket section. Spacing of
jacket banding shall be not greater than 18" on centers.

E.

To allow for wash-down or prevent moisture intrusion into the metal jacket lap, all laps and
seams in the metal jacket should be sealed using a bead of
PITTSEAL® 444N sealant. The sealant should be applied as with the jacket so that the sealant
is placed between the overlapping surfaces of the jacket. Running a bead of sealant along the
edge of a seam will not be sufficient nor acceptable.

F.

Insulation will be installed to provide a level and uniform surface to install jacketing on top of.
Insulation for reduced pipe sizes and flanges will be built up with preformed sections where
possible or rigid foam to prevent sections of insulation from sticking out and creating an unlevel
surface for the aluminum jacketing to be installed on top of.
091719
07210-3
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

G.
3.04
A.

3.05
A.
3.06

Aluminum jacketing will be installed with the seam located on the underside of the pipe facing
toward the ground.
INSPECTION
Insulation Contractor shall notify the Owner’s field representative for construction observation
before, during, and after piping insulation work. Work shall not be considered acceptable
without such observation.
QUALITY ASSURANCE
The insulation manufacturer’s quality system, including its implementation, shall meet the
requirements of ISO 9001:2015.
PROTECTION

A.

Protect installed insulation and vapor retarders from harmful weather exposures and possible
physical abuses and other causes. Provide temporary coverings or enclosures where insulation
will be subject to abuse and cannot be concealed and protected by permanent construction after
installation.

B.

Apply metal jacket according to the jacket manufacturer’s recommendations. Metal jacketing
shall be fitted with tight, smooth joints and all laps positioned to shed water. Securement of the
jacketing shall be with metal bands at a minimum of two bands per jacket section. Spacing of
jacket banding shall be not greater than 18" on centers.
* * * END OF SECTION * * *
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SECTION 07220
ELECTRICAL HEAT TRACING SYSTEMS

PART 1 GENERAL
1.01

SUMMARY

A. This specification covers the requirements for materials and support services for electric heat
tracing systems supplied. Neither the supply of the materials related to the connection of the power
supply nor the installation of the entire system is part of this specification.
B. Four containerized packaged water treatment units are being installed as part of this project. The
water treatment units are manufactured with built in heat tracing controllers for the purpose of freeze
prevention of the connecting inflow and outflow piping and water service to be installed at each of
the six treatment units as part of this Contract 19-3. See Contract Drawings.
C. The CONTRACTOR shall install the heat tracing wires and adapt and channel the cellular glass
insulation as required to provide adequate clearance for the heat tracing wires as shown on the
drawings. See Specification 07210 – Pipe Insulation.
1.02

CODES, APPROVALS, and STANDARDS

A. The electric heat tracing system shall conform to the specification. It shall be designed,
manufactured, and tested in accordance with the applicable requirements of the latest edition of the
following codes and standards.
FM FM Approvals LLC
IEEE 515 Institute of Electrical and Electronics Engineers
NEC U.S. National Electric Code (NFPA 70)
NECA 202-2013
NEMA
UL 746B Installing and Maintaining Industrial heat Trace Systems
National Electrical Manufacturers Association
Underwriters' Laboratories, Inc.
American National Standards Institute
Canadian Standards Association
ANSI
CSA
1.03
A.

SUBMITTALS
PRODUCT DATA
1.

Submit literature, calculations, catalog cuts for all products, equipment and system
components to be furnished and installed under this Section.

2

Submit documents in accordance with Section 01300, Submittals.

PART 2 PRODUCTS
2.01
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A.

All heat tracing systems for use at temperatures up to a continuous exposure (maintain) of 302°F
(150°C) and intermittent exposure temperature of 420°F (215°C) shall use a self-regulating heating
cable.

B.

Self-regulating heating cable shall vary its power output relative to the temperature of the surface of
the pipe or the vessel. The cable shall be designed such that it can be crossed over itself and cut
to length in the field.

C.

Self-regulating heating cable shall be designed for a useful life of 20 years or more with "power on"
continuously.

D.

All cables shall be capable of passing a 1.6 kV dielectric test for one minute after undergoing a 10
ft-lb. impact (IEEE 515-1997 test 4.1.8).

E.

Self-regulating heating cables with 8 w/ft will be provided for each of the water pipes and backwash
pipe being connected to the existing controller within the water pod.

F.

The heat trace controller (Chromalox DTS-HAZ-DC) installed within the packaged treatment units
(Waterpods) under a separate contract are 240 V single phase units. A heat trace controller has
been installed at each tie point within the Waterpod that will be receiving heat trace wiring. The
power and communication wiring has already been connected to each heat trace controller within the
Waterpod. The Contractor will furnish, install, and connect the heat trace wiring under this Contract
to these controllers. All heat trace wiring furnished for this application must be compatible with this
controller and the voltage specified.

G.

All self-regulating heating cables provided under this Contract will be Chromalox SRL8 with a TPR
over jacket over the braid for protection.

2.02

Freeze Protection Systems With No Steam Exposure -

A.

The heating cable shall consist of two 16 AWG or larger nickel-plated copper bus wires, embedded
in a self-regulating polymeric core that controls power output so that the cable can be used directly
on plastic or metallic pipes. Cables shall have a temperature identification number (T-rating)
without the use of thermostats of the following:
Heating Cable
T-rating
Maximum Temperature
3 W/ft
T6
185°F (85°C)
5 W/ft
T6
185°F (85°C)
8 W/ft
T5
212°F (100°C)
10 W/ft
T4A
248°F (120°C)

B.

The heating cable shall have a tinned copper braid with a resistance less than 8 mΩ/ft as
determined by metallic covering conductivity test (IEEE 515-1997 test 4.1.13). The braid may be
protected from chemical attack and mechanical abuse by an optional polyolefin or fluoropolymer
outer jacket.

C.

In order to provide rapid heat-up, and to prevent overheating of fluids and plastic pipe, the heating
cable shall have the following minimum self-regulating indices:
Heating Cable
3 W/ft
5 W/ft
8 W/ft
10 W/ft
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S.R. Index (W/°F)
-0.020
-0.045
-0.058
-0.071

S.R. Index (W/°C)
-0.036
-0.080
-0.104
-0.127
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D.

The self-regulating index is the rate of change of power output in watts per degree Fahrenheit or
watts per degree Celsius, as measured between the temperatures of 50°F (10°C) and 100°F
(38°C) and confirmed by the type test and published data sheets.

E.

In order to facilitate longer circuit lengths and smaller breaker sizing. The heating cable shall have
the following maximum inrush current at 50°F (10°C).
Heating Cable
3 W/ft, 120V
5 W/ft, 120V
8 W/ft, 120V
10 W/ft, 120V
3 W/ft, 240V
5 W/ft, 240V
8 W/ft, 240V
10 W/ft, 240V

Maximum Inrush @
time = 1 sec
58 mA/ft
155 mA/ft
210 mA/ft
432 mA/ft
38 mA/ft
92 mA/ft
127 mA/ft
281 mA/ft

Maximum Inrush @
time = 10 sec
54 mA/ft
128 mA/ft
180 mA/ft
319 mA/ft
36 mA/ft
80 mA/ft
106 mA/ft
205 mA/ft

Maximum Inrush @
time = 300 sec
41 mA/ft
66 mA/ft
83 mA/ft
123 mA/ft
20 mA/ft
33 mA/ft
41 mA/ft
62 mA/ft

F.

In order to ensure that the self-regulating heating cable does not increase power output when
accidentally exposed to high temperatures, resulting in thermal runaway and self-ignition, the
cable shall produce less than 10 percent of rated power when energized and heated to 302°F
(150°C) for 30 minutes. After this test, if the cable is allowed to cool to 50°F (10°C) and is
reenergized, it must not have an increasing power output leading to thermal runaway.

G.

In order to confirm 3.1B, the self-regulating heating cable shall maintain between 75 and 110
percent of its original power output after having been cycled 500 times between 50°F (10°C) and
150°F (65°C), allowing no more than 12 minutes of dwell time at each temperature.

H.

The heating cable shall have the following third-party approvals:
UL listed
CSA certified

FM approved

I.

2.03.

Ordinary areas
Ordinary areas
Class I, Division 2 groups A, B, C, D
Class II, Division 2 groups F, G
Ordinary areas
Class I, Division 2 groups B, C, D
Class II, Division 2 groups F, G
Class III, Division 2

The heating cable shall be type SRL with continuous exposure (maintain) capability up to 150°F
(65°C) and continuous exposure capability up to 185°F (85°C) with power off, as manufactured
by Chromalox or equal.
Termination for Self-Regulating Heating Cables –

A.

All connection components used to terminate self-regulating heating cables, including power
connectors, splices, tees, and connectors, shall be approved for the respective area classification
and approved as a system with the particular type of heating cable in use. Under no
circumstances
shall terminations be used which are manufactured by a vendor other than the cable
manufacture.

B.

In order to keep connections dry, components shall be rated NEMA 4.
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C.

All heating cables will start and terminate at the same location creating a loop.

PART 3 EXECUTION

3.01

INSTALLATION

A.

The system shall be installed per manufacturers engineering details, isometric drawings, line lists
and other pertinent data.

B.

The installing contractor shall have a minimum of 5 years of experience installing industrial electric
heat trace systems as demonstrated by a manufacturer approved experience list.

C.

Installation techniques shall be governed by the manufacture’s installation instructions, and the
NEC202-2013 Installing and Maintaining Industrial Heat Trace Systems document. In event of
conflict the order or precedence is manufacturers design details, manufactures installation
instructions and then the NEC202-2013 document.

D.

The Installation contractor shall maintain licensed, trained and qualified personnel on site throughout
the installation process.

E.

Installation schedule shall be defined and agreed to by all parties prior to contractor mobilization.

F.

Installer shall provide weekly updates on job completion status including both physical install details
and financial reporting.

G.

Installer shall conform to all site safety requirements and provide site safety documentation as
required.

H.

Installer shall keep records of all heating cable installed on site per job requirements – at a
minimum circuit number corresponding with heat trace isometric drawing with model number, batch
number, reel number and actual footage installed shall be documented on provided heat trace
isometrics. Actual location of power connection, end seals and splice/tee boxes shall be indicated on
isometric drawings as well. This documentation is required prior to final payment for install services.

3.02

SYSTEM COMMISSIONING

A.

System commissioning shall be performed by manufacturer or approved manufacturer’s
representative.

B.

System commissioning testing and documentation shall conform to manufacturers standard
procedures and at a minimum confirm –
1) Correct cable model number installed on each circuit per circuit isometric.
2) Circuit electrical data conforms to heat trace isometric data including Circuit current, Circuit
insulation resistance, and Circuit voltage

C.

Documentation of commissioning activities and test results shall be provided per Contract
requirements, manufacturer’s instructions, and NEC202-2013.
* * * END OF SECTION * * *
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SECTION 09805
COATINGS

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.
3.
4.
5.
6.

Surfaces described in Coating Schedule on Drawings.
Interior and exterior unfinished piping.
Existing surfaces described in Coating Schedule.
Existing surfaces remodeled during construction which presently have finish.
Exposed exterior structural steel surfaces.
Exterior and interior equipment, motors, and appurtenances as required.

B.

Do not coat over any code-required labels such as UL and Factory Mutual, or any equipment
identification, performance rating, name, or nomenclature plates.

C.

Equipment manufacturer is responsible for surface preparation and coatings of equipment,
motors, and appurtenances.

D.

Payment
1.

1.02
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1.

B.

1.03
A.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

Steel Structures Painting Council (SSPC):
1.

SSPC SP-1 - Surface Preparation Specification No. 1 - Solvent Cleaning.

2.

SSPC SP 2 - Surface Preparation Specification No. 2 - Hand Tool Cleaning.

3.

SSPC SP 3 - Surface Preparation Specification No. 3 - Power Tool Cleaning.

4.

SSPC SP 5 - Surface Preparation Specification No. 5 - White Metal Blast Cleaning.

5.

SSPC SP 6 - Surface Preparation Specification No. 6 - Commercial Blast Cleaning.

6.

SSPC SP 7 - Surface Preparation Specification No. 7 - Brush-off Blast Cleaning.

7.

SSPC SP 8 - Surface Preparation Specification No. 8 - Pickling.

8.

SSPC SP 10 - Surface Preparation Specification No. 10 - Near-White Blast Cleaning.

DEFINITIONS
Definitions as used in Coating Schedule.
1.
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Work specified in this Section is considered incidental and cost shall be included as part
of appropriate lump sum and unit prices specified in Bid Form.

Coatings: Heavy-duty finishes for use on any surfaces, especially surfaces subject to
submerged, high moisture, splash, or chemical environment.
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2.

Ambient Conditions:
a.

Chemical: Surface subject to corrosive chemical splash or fumes.

b.
c.

Moist: Surface subject to wet areas.
Normal: Surface subject to normal temperatures and humidity.

3.

Splash: Surface subject to frequent washing and chemical splash.

4.

Submerged P: Surface submerged in potable water plus 1 ft-0 in. above high liquid level.

5.

Submerged NP: Surface submerged in non-potable liquid such as sewage and sludge
plus 1 ft-0 in. above high liquid level.

B.

First Coat: Field-prime, factory-prime, or shop-prime. When only one coat is required, first coat
is finish coat.

C.

Second or Third Coats: Successive finish coats applied over first coat.

1.04

SUBMITTALS

A.

Product Data:

B.

1.

Submit manufacturer's literature stating application recommendations and generic
makeup of each type of coating scheduled.

2.

Substitutions: For coatings not specified, provide substitute manufacturer's literature with
specified coating literature for ENGINEER to make proper evaluation.

Samples:
1.

C.

Actual color samples available for each type of coating scheduled.

Miscellaneous:
1.

Letter of Certification/Shop Painting:
a.
b.

CONTRACTOR has option of shop-coating materials and equipment partially or
totally.
If CONTRACTOR applies coatings in factory, submit following:
1)
2)
3)

c.

Submit following for factory-applied first coat.
1)
2)

2.
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First coat used.
CONTRACTOR'S certification factory-applied first coat compatible with fieldapplied finish coats.

Certification:
a.

D.

Coatings used.
Manufacturer's written certificate factory-applied coating system is identical to
or exceeds specified requirements.
Requirements for touchup or coating.

Certification by the manufacturer that products supplied comply with local
regulations controlling use of volatile organic compounds (VOCs).

Submit in accordance with Section 01300, Submittals.
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1.05

QUALITY ASSURANCE

A.

Applicator Qualifications:
1.

B.

Single-Source Responsibility:
1.

1.06

Engage an experienced applicator who has successfully completed coating system
applications similar in material and extent to those indicated for Project.

Provide coating material produced by same manufacturer for each system. Use only
thinners recommended by manufacturer and only within recommended limits.

DELIVERY, STORAGE, AND HANDLING

A.

Deliver material in original, sealed, unopened packages and containers bearing manufacturer's
name. Each container shall have manufacturer's printed label stating type of coating, color of
coating, instructions for reducing, and spreading rate.

B.

Protect and heat or cool material storage location to maintain temperature ranges
recommended by coating manufacturer for most sensitive coating, but not less than 55°F.

C.

Keep storage area neat and clean and replace or repair damage thereto or to its surroundings.

D.

Avoid danger of fire. Deposit cleaning rags and waste materials in metal containers having tight
covers or remove from building each night. Provide fire extinguishers of type recommended by
coating manufacturer in areas of storage and where finishing is occurring. Allow no smoking or
open containers of solvents. Store solvents in safety cans. Give special attention to possible
hazards in areas of existing buildings.

E.

Empty containers shall have labels canceled and be clearly marked as to use.

F.

Upon Substantial
CONTRACTOR.

1.07
A.

B.
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Completion,

remaining

coating

material

will

become

property

of

PROJECT/SITE CONDITIONS
Environmental Requirements:
1.

Do not apply exterior coating in cold, foggy, damp, or rainy weather.

2.

Apply no finish in rooms where dust is being generated.

3.

Do not apply exterior coating when temperature is lower than 50°F or as required by
manufacturer.

4.

Maintain interior temperature and relative humidity of space, as recommended by coating
manufacturer, 24 hrs before applying and until coating is cured.

Protection:
1.

Cover materials and surfaces, including floors, adjoining or below Work with clean drop
cloths or canvas.

2.

Remove hardware, accessories, and similar items, or provide protection by masking.
Upon completion, replace above items or remove protection and clean.

3.

Maintain manufacturer's environmental requirements while coating dries.
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PART 2 PRODUCTS
2.01
A.

2.02
A.

2.03

MANUFACTURERS
Coatings:
1.

Carboline.

2.

Sherwin Williams

3.

Or approved equal.

MATERIALS
Coatings:
1.

Color shall be formed of pigments free of lead, lead compounds.

2.

Coatings shall meet surface burning characteristics as required by code and established
by ASTM E84.

3.

Coatings to be furnished will be from one manufacturer.

COLORS

A.

Colors shall be selected and approved by OWNER.

B.

Prior to ordering paint, submit product data and color samples.

C.

In areas where new pipe is to connect to existing, both existing and new pipe will be coated to
provide uniform appearance in color.

D.

In areas where existing concrete surfaces are coated and new concrete is to be constructed, the
existing concrete surface will be recoated to provide a uniform appearance in color.

E.

Equipment Colors:

2.04

1.

Equipment includes equipment, motors, and structural supports, fasteners, and attached
portions of electrical conduit.

2.

Coat equipment same color as piping equipment serves.

MIXING AND TINTING

A.

Each coat shall be slightly darker than preceding coat, unless otherwise approved.

B.

Tint undercoats similar to finish coats.

PART 3 EXECUTION
3.01
A.

091719

EXAMINATION
If surfaces to be finished cannot be put into proper condition for finishing by customary cleaning,
or sanding operations or if surfaces were improperly primed by others, report defects to
ENGINEER, in writing, or assume responsibility and correct unsatisfactory finish resulting from
improper surfaces. Commencement of Work indicates acceptance of surfaces.
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B.

Materials removed and replaced to correct defects due to Work placed on unsuitable surfaces
shall be at CONTRACTOR'S expense.

C.

Where surface dryness is questioned, test with dampness indicating instrument. Do not apply
coatings over surfaces where moisture content exceeds that permitted in manufacturer's printed
instructions.

D.

Provide coats compatible with the surface and prior coats.

3.02
A.

SURFACE PREPARATION AND TOUCHUP
General:
1.
2.

B.

Surfaces shall be clean, dry, and free of loose dirt, dust, and foreign matter before
applying coating.
Comply with coating manufacturer's recommendations for surface preparation.

Ungalvanized Ferrous Metal:
1.

2.

General:
a.

Round or chamfer sharp edges and grind smooth burrs, jagged edges, and surface
defects.

b.

Prepare welds and adjacent areas to remove undercutting or reverse ridges on weld
bead, weld spatter on or adjacent to weld or area to be coated, and sharp peaks or
ridges along weld bead. Grind embedded pieces of electrode or wire flush with
adjacent surface of weld bead.

c.

Coat surfaces same day prepared.
coating.

Cleaning Methods:
a.

Workmanship for metal surface preparation as specified shall conform with SSPC
specifications as follows:
1)
2)
3)
4)
5)
6)
7)

3.

091719

Re-prepare surfaces starting to rust before

Solvent Cleaning: SP-1.
Hand Tool Cleaning: SP-2.
Power Tool Cleaning: SP-3.
White Metal Blast Cleaning: SP-5.
Commercial Blast Cleaning: SP-6.
Brushoff Blast Cleaning:
Near-White Blast Cleaning: SP-10.

b.

Wherever "hand tool cleaning”, "wire brushing", or "blast cleaning", or similar words
of equal intent used in Specifications or coating manufacturer's specifications, they
shall be understood to refer to applicable SSPC specifications listed above.

c.

Use hand tools to clean areas that cannot be cleaned by power tools.

Shop Preparation: Pipe, valves, equipment, structural steel, and similar items may be
shop-prepared and first coat applied at CONTRACTOR'S option. Centrifugal wheel blast
cleaning is acceptable alternate to shop-blast cleaning. Clean and prime in accordance
with this section.
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4.

C.

Galvanized Metal:
1.

D.

E.

A.

091719

Prepare galvanized metal surfaces to be coated as required for system being applied.

Concrete:
1.

Do not begin surface preparation until 30 days after concrete has been placed.

2.

Remove grease, oil, dirt, salts or other chemicals, loose materials or other foreign matter
by solvent, detergent or other suitable cleaning methods.

3.

Brush off blast to remove laitance, form release agents, and solid contaminants. Perform
sufficiently close to surface to open up surface voids, bug holes, air pockets, and other
subsurface irregularities, but so as not to expose underlying aggregate. Resulting surface
should be clean and uniform as required by coating manufacturer. If brush-off blasting is
impractical, acid etch with muriatic acid solution and wash with water or neutralizing agent
as required by coating manufacturer or use mechanical abrasion methods, such as handtooling or power-tooling.

Existing Surface Preparation:
1.

3.03

Field Touchup: Blast-clean items and equipment as specified to restore damaged
surfaces previously shop- or field-blasted and first coat applied. Materials, equipment,
procedures, and safety equipment for personnel shall conform to SSPC.

General:
a.

Remove and replace or mask attachments if attachments are not to be coated.

b.

Remove surface contamination such as oil, grease, loose or otherwise defective
paint, mill scale, dirt, foreign matter, rust, mold, mildew, mortar, efflorescence, and
sealers to assure sound bonding to tightly adhering old paint. Glossy surfaces of old
paint films shall be clean and dull before repainting.

c.

Sand surfaces and feather edges where chipped surfaces occur.

d.

Cut out and fill cracks or other defects in existing surface to match adjoining
surfaces.

e.

Exact nature of existing coatings are not known in all cases. While it is assumed
they have oxidized sufficiently to prevent lifting or peeling when overcoated with
coatings or paints specified, check compatibility by application to small area prior to
starting coating. If lifting or other problems occur, notify ENGINEER for direction.

f.

Comply with new coating manufacturer's recommendations for preparation of
previously painted or coated surfaces.

2.

Existing ferrous metal surfaces subject to chemical, submerged P, submerged NP or
splash conditions: As specified for ferrous metals.

3.

Existing concrete and precast concrete surfaces subject to chemical, submerged P,
submerged NP or splash conditions: As specified for concrete and precast.

APPLICATION
General Requirements:
1.

Spread evenly and flow on smoothly without runs, lumps or sags.

2.

Make edges of coating adjoining other materials or colors sharp and clean without
overlapping.
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3.

Number of coats and film thickness required will be in accordance with the paint
manufacturer’s recommendations. Do not apply succeeding coats until previous coat has
cured as required by manufacturer.
Where sanding is required, according to
manufacturer's direction, sand between applications to produce smooth, even surface.

4.

Manufacturer-Applied Coating Systems:

5.

a.

Repair abraded areas on factory-finished items in accordance with manufacturer's
directions.

b.

Blend repaired areas into original finish.

Existing Surfaces:
a.

6.

Application Procedures:
a.

B.

3.04
A.

B.
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If finish coat will not produce uniform coverage, provide first-coat base over existing
Work.

Apply coatings by brush, roller, spray, or other applicators according to
manufacturer's instructions.

Priming and Sealing:
1.

Refer to Coating Schedule for specific coating material.

2.

Shop:
a.

Shop first coat for ferrous metal shall comply with SSPC guidelines, and as specified
in Coating Schedules of this Specification.

b.

Hand- or power-sand chipped, peeled or abraded first coat and feather edges.
Spot-coat areas with specified first coat.

c.

Prior to application of finish coats, clean shop-first coat surfaces free of dirt, oil, and
grease.

d.

Prepare and prime holdback areas as required for specified coating system.

FIELD QUALITY CONTROL
Sampling of Materials:
1.

ENGINEER reserves right to select unopened containers of materials furnished for project
and have materials tested at an independent testing laboratory. OWNER will pay for first
tests.

2.

Retests of rejected materials and tests of replacement materials shall be paid for by
CONTRACTOR.

3.

Remainder of contents of containers not required for testing will be returned to
CONTRACTOR.

Coverage:
1.

If coverage is not acceptable to ENGINEER, ENGINEER reserves right to require extra
application of paint at no extra cost to OWNER.

2.

Work at site where coat of material is applied will be inspected by ENGINEER before
application of succeeding specified coat, otherwise no credit for coat applied will be given
and CONTRACTOR automatically assumes responsibility to recoat Work in question.
Furnish ENGINEER report of particular coat applied and when completed for inspection to
comply with above.
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3.05
A.

B.

COATINGS SCHEDULE
General:
1.

Unless otherwise noted, Carboline products are identified in this schedule to establish
quality and type desired only.

2.

Scheduled thickness or coverage rate is as recommended by Carboline. If other
manufacturers are proposed and accepted, manufacturer's requirements shall be
followed, but in no case may thickness or coverage rate be less.

3.

DFT = dry film thickness (mils/coat). DFT shown is for spray application. Additional coats
may be required if brushed and rolled.

4.

sfpg = sq ft/gal (per coat).

5.

Examples of surfaces to be coated are not all inclusive.

Schedule:
1.

3.06
A.
3.07
A.

3.08
A.

Refer to Contract Drawings for Coating Schedule.

SYSTEMS COLOR CODING AND LABELING SCHEDULE
None required for this project.
FINAL TOUCHUP
Prior to Substantial Completion, examine coated surfaces and retouch or refinish to leave
surfaces in condition acceptable to ENGINEER.
CLEANING
Before Substantial Completion, remove masking, coating, and other material from concrete
surfaces, pipes, and other surfaces and remove rubbish and accumulated materials of whatever
nature not caused by other trades from premises and leave in clean, orderly condition, with
floors broom clean.

* * * END OF SECTION * * *
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SECTION 11215
SUBMERSIBLE WELL PUMP AND MOTOR

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.
2.

3.
B.

Removal of the existing submersible well pump and motor at Crescent Well No. 2.
Furnishing and installation of a submersible well pump, motor, and accessories, including
new column pipe and electrical work as shown on Drawings and Specifications; Pump to
be installed in an existing 10-in. diameter well casing.
Testing of new pump.

Measurement and Payments:
1.

Measurement for Payment:
a.

2.

Payment:
a.

1.02
A.

American Water Works Association (AWWA):

3.
4.
5.

A.

ASTM A48 E1 - Standard Specification for Gray Iron Castings.
ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated
Welded and Seamless.
ASTM A276 - Standard Specification for Stainless and Heat-Resisting Steel Bars and
Shapes.
ASTM B505 - Standard Specification for Copper-Base Alloy Continuous Castings.
ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General
Applications.

SUBMITTALS
Shop Drawings:
1.
2.
3.
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AWWA E102-17 Submersible Vertical Turbine Pumps

American Society for Testing and Materials (ASTM):
1.
2.

1.03

Include labor, equipment, materials to perform Work described herein.

REFERENCES

1.

B.

The CONTRACTOR will include cost for all work associated with the removal of the
old submersible well pump and the furnishing and installing of the new submersible
well pump and motor in the appropriate lump sum price bid.

Installation drawing of pump cross-section installed in well, including column, pump bowl
assembly, motor, cable, and accessories.
Parts list and descriptions including such items as manufacturer, make, model, style, type,
weights, material, coatings, finishes, and references to appropriate standards.
Pump manufacturer's performance curve showing principal characteristics of proposed
pump including:
11215-1
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a.
b.
c.
4.

B.

1.04
A.
1.05

Conduct factory performance test on pump.
Conduct field performance test on pump.

Operation and Maintenance Data:
1.

D.

Motor manufacturer data showing dimensions and performance characteristics, including
voltage, hp, amperage, service factor, motor cable size, suitability for use with VFD (future),
etc.

Test Results:
1.
2.

C.

Relation between delivery and head.
Relation between efficiency and delivery.
Relation between horsepower and delivery.

Submit for pump and pump motor.

Submit in accordance with Section 01300, Submittals.
QUALITY ASSURANCE
Pump installer shall be a well driller licensed in the State of New Jersey.
DELIVERY, STORAGE, AND HANDLING

A.

Prevent dirt, water, and chemicals from entering inside discharge pipe and equipment.

B.

Where possible, store materials and equipment inside and protect from weather; if necessary to
store outside, elevated above grade and cover.

1.06
A.

1.07

SITE CONDITIONS
CONTRACTOR will be responsible to remove and dispose of existing submersible pump from the
well. Existing pump and motor is currently in service. Do not remove existing pump until new
pump is delivered to site.
FACTORY TEST

A.

Prior to the delivery of the pump to the site, CONTRACTOR will arrange with the pump
manufacturer to perform a certified factory test on the pump to verify its performance.

B.

Testing will be performed in accordance with ANSI/AWWA E102. Certified test curves will be
furnished, along with copies of the actual test data, including motor speed, discharge pressure,
flow, electrical usage, and motor driver size.

C.

The pump will be tested at the speed(s) at which it is designed to operate. Testing the pump at
speeds other than its intended design speed and applying correcting factors or adjustments is
unacceptable.

D.

Provide evidence that bowls are capable of withstanding hydrostatic pressure as required under
this Specification.
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PART 2 PRODUCTS
2.01

GENERAL

A.

Equipment shall not be considered if it has not demonstrated its reliability and efficiency on
installation of similar units of approximately same capacity and corresponding conditions as this
installation.

B.

Working parts shall be readily accessible for inspection and repairs, easily duplicated, and
replaced.

C.

Pump bearings shall be ample in size and water-lubricated. Bearings and similar parts shall have
temperature rise not to exceed limit of safety and good practice for such parts with water
temperature of less than 68°F.

D.

Apparatus shall be free from shock, vibration, and noise under conditions of load.

E.

Proportion pump parts for stresses that may occur during continuous operation, and for additional
stresses that may occur during fabrication, erection, and intermittent or continuous operation.

F.

Design for pumps, appurtenances, and motor cable to be capable of continuous submergence
under water without loss of watertight integrity to depth that pump is to be installed.

G.

Motor will be capable of being used with a cross the line starter and a VFD. The current system
uses a cross the line starter which will be used at startup of the system. In the future, a VFD may
be used to replace the cross the line starter.

2.02
A.

PUMPING EQUIPMENT
Manufacturers:
1.
2.
3.

Grundfos Pump.
Goulds Pump.
Or approved equal.

B.

Provide submersible well pumping equipment in accordance with performance requirements in
the Schedule shown in this Specification Section.

C.

Design to prevent damage to pump and motor in event unit should be operated in wrong direction.
Pump will be furnished with check valve in discharge column assembly to prevent backspinning
of motor.

2.03

PUMP BOWL

A.

Total head specified does not include losses in pump assembly and strainer. Add these losses
to total design head of pump.

B.

Provide sufficient number of stages to deliver water specified.

C.

Pump bowls, suction, and discharge cases shall be high-grade cast iron, glass-enameled bowls
meeting ASTM A48, Class 30, free from blow holes, sand holes, or other defects, accurately
machined and set to close dimensions.

D.

Bowls will be capable of withstanding a hydrostatic pressure equal to twice the pressure at their
rated capacity or 1-1/2 times the shutoff head, whichever is greater.
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E.

Balance:
1.

F.

Dynamically balance rotating assembly including shafts, shaft sleeves, and impeller for
operating speeds.
2.
First critical speed of rotating assembly shall occur at not less than 150% of rated speed.
Impellers shall be enclosed-type made of cast bronze construction, ASTM B584, Alloy 836 of
heavy construction, finished all over, accurately fitted, and perfectly balanced both mechanically
and hydraulically.

G.

Provide stainless steel impeller shaft meeting ASTM A276, Grade 416 with bearings on each side
of impellers.

H.

Rigidly lock impellers to shaft with stainless steel collars and adjust for proper clearance.

I.

Fit suction case and intermediate bowls with bronze machine-fitted removable wear rings meeting
ASTM B505, Alloy 836.

J.

Fit bottom and intermediate bowls with long, bronze, sleeve-type bearing, water-lubricated.
Provide shield at bottom bowl to reduce abrasive wear.

K.

Fit discharge bearing with extra-long bronze sleeve, grease or water-lubricated, and slingers on
top and bottom to reduce abrasive wear.

L.

Provide separate Venturi-type suction nozzle with streamlined vanes for directing water without
swirls or eddies.

M.

Equip pump with stainless steel intake-type strainer. Size mesh so 75% solids passing capability
of pump is not exceeded.

N.

Exposed bolts and set screws shall be of stainless steel.

2.04

PUMP COLUMN PIPE

A.

Standard 4-in. ID steel pipe, standard wall, meeting ASTM A53, Grade A or B, threaded and
coupled. Strength of pipe and joints sufficient for design conditions. Provide standard tapered
threads meeting ANSI B1.20.1.

B.

Furnish in 20-ft interchangeable intermediate sections.

C.

Furnish 5-ft bottom sections to allow bowl assembly changing.

D.

Furnish 4” x 3” reducer at bottom of column pipe to connect to pump.

2.04
A.

2.08
A.

ACCESSORIES
Existing air line, well level transmitter, poly tubing for m-scope and well level transducer, and well
head plate will be reused.
ELECTRIC MOTOR
Manufacturers:
1. As shown on the Schedule in this Specification Section. Motor shall be approved for use with
full voltage starting or VFD operation (future).
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B.

The motor must be 10 HP. The existing electric equipment is rated for 10 HP and will be reused
for the new pump and motor.

C.

Provide submersible electric motor in accordance with requirements shown on the Schedule in
this Specification Section.

D.

Highest grade heavy-walled seamless steel motor housing.

E.

Accurately machined shaft and rotor assembly, dynamically balanced to ensure vibrationless
operation.

F.

Capable of sustaining minimum of 6 starts/hr, and operate 24 hrs/day, 365 days/yr.

2.09

PUMP CABLE

A.

Provide submersible cable in accordance with AWWA E102 and this Section.

B.

Design pump cable entry water seal to ensure watertight and submersible seal.

C.

Do not use epoxies, silicones, or other secondary sealing systems.

D.

Install suitable motor cable for submersible pump applications and indicate by code or legend
permanently embossed on cable.

E.

Provide 3 or more separate conductors, including one for ground.
1.
2.

F.

Stranding in accordance with ASTM class designation standards.
Cable with three or more conductors shall be jacketed with oil and water-resistant material.

Cable shall extend from motor to junction box near pump head.
1.

For every 50 ft of setting, provide minimum 1 ft extra cable.

G.

Provide stainless steel clamps connected to pump discharge pipe at not less than 10-ft intervals.

H.

Provide stainless cable guard at pump assembly.

2.10
A.
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FLOW INDUCER
When required by pump manufacturer, provide flow inducer which enables full pump output to
pass across motor.
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2.11

PUMP DATA SCHEDULE

PUMP DATA
DESCRIPTION
PUMP
Manufacturer
Pump Type
Model Number
Size
Number of Stages
Pump Speed – RPM’s
Static Head – FT.
Capacity (1) – GPM
Total Dynamic Head (1) – FT.
Capacity (2) – GPM
Total Dynamic Head (2) – FT.
Capacity (3) – GPM
Total Dynamic Head (3) – FT.
Discharge Diameter – IN.
Column Size – IN.
Impeller Type
Well Diameter – IN.
Well Depth – FT.
Pump Setting – FT.
MOTOR
Manufacturer
Motor Type
Horsepower – HP
Speed – RPM’s
Voltage - Volts
Phase – Cycles

DATA
Grundfos
Submersible
SP 85S100-8
8
3450
NA
0
422
60
380
100
265
3
4
Enclosed
10
450
290
US Motor, Franklin Electric,
Approved Equal
Hermetically Sealed
10
3600
230
3 - 60

PART 3 EXECUTION
3.01

INSTALLATION

A.

Install pumping equipment complete in accordance with manufacturer's recommendations and
approved submittals.

B.

Shutdown pump for a minimum of 12 hrs for disinfection. Spray outside of pump column, pump
assembly, and motor with 50 ppm solution of chlorine while installing in accordance with
AWWA A100, Water Wells. Bacteriological samples will be collected by the OWNER for analysis
by certified laboratory. Should the results show the presence of bacteria, the CONTRACTOR will
be required to rechlorinate the well at no additional cost to the OWNER.

C.

Pump water to backwash holding tank, constructed under this project, after disinfection.
Neutralize chlorinated water so that minimum chlorine level discharged to sanitary sewer does
not exceed 0.2 mg/l. Manually operate the submersible pump in the backwash holding tank to
pump the water to the sanitary sewer.

D.

Reinstall pump column such that pump setting will be as shown on the Schedule in this
Specification Section.

E.

Field Tests:

091719
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1.

Conduct pumping test to demonstrate field performance of pumping equipment.
CONTRACTOR will coordinate the running of the test with the Water Department and the
ENGINEER.

2.

CONTRACTOR to provide all labor and equipment necessary, including, but not limited to,
M-scope and ammeter.

3.

CONTRACTOR will pump the water through the system into the clear well at the air
stripping facility to test the performance of the pump. Due to contaminates including
VOC’s and arsenic in the well water, free discharge overland, into a stream, or into a
storm sewer is not permitted. Contaminate information is available from Engineer.

4.

Conduct 4 point step test. Duration of tests shall be as necessary to demonstrate
equipment performance and obtain operating data, but shall not be less than 1 hr. at each
step.
a.
b.

c.
d.
e.
f.

5.

Measure water levels in well.
Measure flow rate and pumping water levels at intervals during test period. Use flow
meter in new packaged water treatment facility and existing flow meter in current
Crescent No. 2 well facility to measure and record the flow.
Record water levels to nearest 0.10 ft.
Measure pressure in pump discharge piping.
Measure rate of electrical consumption.
Compute pump operating characteristics and efficiency.
Compare with
manufacturer's performance curve data.

Pump and motor shall operate without excessive vibration, and shall operate at pumping
capacity and field efficiency which is consistent with field total dynamic head conditions and
approved performance curve data for pumping equipment.
a.

Tests will not be considered complete, nor will pumping equipment be accepted if
requirements of this section are not met.

* * * END OF SECTION * * *
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SECTION 15060A
PIPE, TUBE, AND FITTINGS

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

Pipe/Tube Materials and Fittings:
a.
b.
c.

2.

Steel pipe.
Copper tube.
Plastic pipe.

Miscellaneous piping materials/products.

B.

Pipe, tube, and fittings furnished as part of factory-fabricated equipment, are specified as part of
equipment assembly in other sections.

C.

Payment:
1.

1.02

Work specified in this Section is considered incidental and cost shall be included as part
of appropriate lump sum and unit prices specified in Bid Form.

QUALITY ASSURANCE

A.

Manufacturers: Firms regularly engaged in manufacture of pipe, tube, and fittings of types and
sizes required, whose products have been in satisfactory use in similar service for not less than
5 yrs.

B.

Welding: Quality welding procedures, welders, and operators in accordance with ANSI B31.1,
Paragraph 127.5, for shop and project site welding of piping work.

1.03
A.

REFERENCES
American National Standards Institute (ANSI):
1.
2.
3.
4.
5.
6.
7.
8.
9.

B.

American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
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B1.20.1 - Pipe Threads, General Purpose (Inch).
B16.3 - Malleable Iron Threaded Fittings Classes 150 and 300.
B16.9 - Factory-Made Wrought Steel Buttwelding Fittings.
B16.11 - Forged Fittings, Socket Welding and Threaded.
B16.14 - Ferrous Pipe Plugs, Bushings, and Lock Nuts with Pipe Threads.
B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
B16.28 - Wrought Steel Buttwelding Short Radius Elbows and Returns.
B16.39 - Malleable Iron Threaded Pipe Unions Classes 150, 250, and 300.

A47 - Standard Specification for Ferritic Malleable Iron Castings.
A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated and
Seamless.
A74 - Standard Specification for Cast Iron Soil Pipe and Fittings.
B32 - Standard Specification for Solder Metal.
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5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
1.03
A.

1.04

B88 - Standard Specification for Seamless Copper Water Tube.
D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.
D2104 - Standard Specification for Polyethylene (PE) Plastic Pipe, Schedule 40.
D2464 - Standard Specification for Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80.
D2466 E1 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40.
D2467 - Standard Specification for Socket Type Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80.
D2564 - Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC)
Plastic Piping Systems.
D2609 - Standard Specification for Plastic Insert Fittings for Polyethylene (PE) Plastic
Pipe.
D2665 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings.
D2729 - Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.

SUBMITTALS
Submittal Information:
1.

Product Data: Submit catalog cuts, product specifications, and installation instructions.

2.

Submit in accordance with Section 01300, Submittals.

DELIVERY, STORAGE, AND HANDLING

A.

Provide factory-applied basic end caps on each length of pipe and tube. Maintain water tight
end caps through shipping, storage, and handling to prevent pipe end damage and eliminate dirt
and moisture from inside of pipe and tube.

B.

Where possible, store pipe and tube inside and protected from weather. Where necessary to
store outside, elevate above grade and enclose with durable, waterproof wrapping.

C.

Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by
packaging with durable, waterproof wrapping.

PART 2 PRODUCTS
2.01

PIPING MATERIALS

A.

General: Provide pipe and tube of type, joint type, grade, size and weight (wall thickness or
Class) indicated for each service. Where type, grade or class is not indicated, provide proper
selection as determined by installer for installation requirements, and comply with governing
regulations and industry standards.

B.

Steel Pipe:
1.
2.
3.
4.

091719

Black Steel Pipe: ASTM A53.
Galvanized Steel Pipe: ASTM A53.
Seamless Steel Pipe: ASTM A53; except comply with ASTM A53 where close coiling or
bending is required.
Galvanized Seamless Steel Pipe: ASTM A53; except comply with ASTM A53 where
close coiling or bending is required.
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5.

C.

Copper Tube:
1.
2.
3.

D.

Copper Tube: ASTM B88, type K as indicated for each service; hard-drawn temper,
except as otherwise indicated.
DWV Copper Tube: ASTM B306.
ACR Copper Tube: ASTM B280.

Plastic Pipe:
1.
2.
3.

2.02

Stainless Steel Pipe: ASTM A312.

Poly Vinyl Chloride Pipe (PVC): ASTM D1785.
Polyethylene Plastic Pipe (PE): ASTM D2104.
PVC Shur-Align® drop pipe system for M-scope and pressure transducer.

PIPE/TUBE FITTINGS

A.

General: Provide factory-fabricated fittings of type, materials, grade, class, and pressure rating
indicated for each service and pipe size. Provide sizes and types matching pipe, tube, valve or
equipment connection in each case. Where not otherwise indicated, comply with governing
regulations and industry standards for selections and pipe manufacturer's recommendations
where applicable.

B.

Fittings for Steel Pipe:
1.
2.

3.
4.
5.

C.

Fittings for Copper Tube:
1.
2.

D.

2.

A.
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Cast Copper Solder Joint Fittings: ANSI B16.18.
Copper Tube Unions: Provide standard products recommended by manufacturer for use
in service indicated.

Fittings for Plastic Pipe:
1.

2.03

Malleable Iron Threaded Fittings: ANSI B16.3, plain or galvanized as indicated.
Malleable Iron Threaded Unions: ANSI B16.39, selected by installer for proper piping
fabrication and service requirements, including style, end connections, and metal-to-metal
seats (iron, bronze or brass); plain or galvanized as indicated.
Threaded Pipe Plugs: ANSI 16.14.
Forged Steel Socket Welding and Threaded Fittings: ANSI B16.11, except MSS SP-79
for threaded reducer inserts rated to match schedule of connected pipe.
Pipe Nipples: Fabricated from same pipe as used for connected pipe, except do not use
less than Schedule 80 pipe where length remaining unthreaded is less than 1-1/2 in.,
where pipe size is less than 1-1/2 in., and do not thread nipples full length (no close
nipples).

PVC/CPVC Pipe Fittings: ASTM D2464 for Schedule 80 threaded fittings; ASTM D2466
for Schedule 40 socket type; ASTM D2467 for Schedule 80 socket type; ASTM D2564 for
solvent cement; and ASTM D2665 for drain, waste, and vent.
PE Pipe Fittings: ASTM D2609 for insert fittings, ASTM D3261 for Schedule 40 and 80.

MISCELLANEOUS PIPING MATERIALS/PRODUCTS
Welded Materials: Except as otherwise indicated, provide welding materials as determined by
installer to comply with installation requirements.
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B.

Soldering Materials: Except as otherwise indicated, provide soldering materials as determined
by installer to comply with installation requirements.
1.

Tin-Antimony Solder: ASTM B32, Grade 95TA.

PART 3 EXECUTION
3.01

INSTALLATION

A.

General: Install pipe, tube, and fittings in accordance with recognized industry practices
achieving permanently leakproof piping systems, capable of performing each indicated service
without piping failure. Install each run with minimum joints and couplings, but with adequate and
accessible unions for disassembly and maintenance and/or replacement of valves and
equipment. Reduce sizes (where indicated) by use of reducing fittings. Align piping accurately
at connections, within 1/16 in. misalignment tolerance.

B.

Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to drain)
and avoid diagonal runs wherever possible. Orient horizontal runs parallel with walls and
column lines. Locate runs as shown or described by diagrams, details, and notations or, if not
otherwise indicated, run piping in shortest route which does not obstruct usable space or block
access for servicing building and equipment. Hold piping close to walls, overhead construction,
columns, and other structural and permanent enclosure elements of building; limit clearance to
1/2 in. where furring is shown for enclosure to concealment of piping, but allow for insulation
thickness, if any. Where possible, locate insulated piping for 1-in. clearance outside insulation.
Wherever possible in finished and occupied spaces, conceal piping from view by locating in
column enclosures, hollow wall construction or above suspended ceilings; do not encase
horizontal runs in solid partitions, except as indicated.
1.

2.

3.
3.02
A.

CLEANING, FLUSHING, INSPECTING
General: Clean exterior surfaces of installed piping systems of superfluous materials and
prepare for application of specified coatings (if any). Flush out piping systems with clean water
before proceeding with required tests. Inspect each run of each system for completion of joints,
supports and accessory items.
1.

3.03

Thread pipe in accordance with ANSI B1.20.1; cut threads full and clean using sharp dies.
Ream threaded ends to remove burrs and restore full inside dia. Apply pipe joint
compound or pipe joint tape (Teflon) where recommended by pipe/ fitting manufacturer,
on male threads at each joint, and tighten joint to leave not more than 3 threads exposed.
Solder copper tube and fitting joints where indicated, in accordance with recognized
industry practice. Cut tube ends squarely, ream to full inside dia, and clean outside of
tube ends and inside of fittings. Apply solder flux to joint areas of both tubes and fittings.
Insert tube full depth into fitting, and solder in manner which will draw solder full depth and
circumference of joint. Wipe excess solder from joint before it hardens.
Weld pipe joints in accordance with ANSI B31.1.

Inspect pressure piping in accordance with procedures of ANSI B31.1.

PIPING TESTS

A.

Test pipe using pressure from existing system.

B.

Observe each test section for leakage.

091719
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C.

Repair piping systems sections which fail, by disassembly and reinstallation, using new
materials to extent required to overcome leakage. Do not use chemicals, stop-leak compounds,
mastics or other temporary repair methods.
* * * END OF SECTION * * *
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SECTION 15073
DUCTILE IRON PIPING

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

B.

Detailed requirements for various ductile iron piping products. Some products specified in
this Section may not be required for this Contract. Refer to piping system specification
section(s) and Drawings to determine particular ductile iron piping products to be provided
under this Contract.
Payment:
1.

1.02
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1.
2.
3.

B.

3.
4.
5.
6.

3.
4.

ANSI A21.14 - Ductile Iron Fittings 3-in. Through 24-in., for Gas.
ANSI A21.52 - Ductile Iron Pipe, Centrifugally Cast, In Metal Molds or Sand Lined Molds
for Gas.
ANSI B18.2.1 - Square and Hex Bolts and Screws Inch Series.
ANSI B18.2.2 - Square and Hex Nuts.

American Welding Society (AWS):
1.
2.
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AWWA C104 - Cement-Mortar Lining for Ductile Iron Pipe and Fittings for Water.
AWWA C110 - Ductile-Iron and Gray-Iron Fittings, 3 in. Through 48 in., for Water and
other Liquids.
AWWA C111 - Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and
Fittings.
AWWA C115 - Flanged Ductile-Iron Pipe with Threaded Flanges.
AWWA C151 - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds,
for Water or Other Liquids.
AWWA C153 – Ductile Iron Compact Fittings, 3 in. through 16 in. for Water and Other
Liquids.

American National Standards Institute (ANSI):
1.
2.

D.

ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength.
ASTM C283 - Standard Test Method for Resistance of Porcelain Enameled Utensils to
Boiling Acid.
ASTM D1248 - Standard Specification for Polyethylene Plastics Molding and Extrusion
Materials.

American Water Works Association (AWWA):
1.
2.

C.

Work specified in this Section is considered incidental and cost shall be included as part
of appropriate lump sum and unit prices specified in Bid Form.

AWS A5.6 - Specification for Covered Copper and Copper Alloy Arc Welding Electrodes.
AWS A5.15 - Specification for Welding Electrodes and Rods for Cast Iron.
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E.

National Sanitation Foundation (NSF):
1.

Standard 61.

1.03

SUBMITTALS

A.

Product Data:
1.

Manufacturer's specifications, catalog cuts, and literature:
a.
b.
c.
d.
e.
f.
g.
h.
i.

Pipe.
Inside linings.
Flanged joints.
Standard fittings.
Special fittings.
Mechanical and push-on joints.
Restraint joint system.
Gaskets.
Lubricants.

B.

Submit all product data specified above in one complete submittal.

C.

Submit in accordance with Section 01300, Submittals.

D.

Shop Drawings showing layout for ductile iron piping systems shall be submitted when directed
so by ENGINEER.

PART 2 PRODUCTS
2.01

PIPE

A.

Liquid service pipe: AWWA C151, ductile iron.

B.

Minimum Thickness Class:
1.
2.

2.02
A.
2.03
A.

INSIDE LINING
Pipe and fittings shall be cement lined in accordance with AWWA C104.
JOINTS
Flanged:
1.
2.

3.
4.
091719

Flanged joint pipe: Thickness Class 53.
Buried Pipe:
Thickness Class 54.

Flanged pipe shall be in accordance with AWWA C115.
Fabrication of flanged pipe, including assembly of flange on pipe shall be performed by
pipe manufacturer in accordance with AWWA C115. Assembly of flange on pipe outside
of manufacturer's shop is unacceptable without written approval from ENGINEER.
Flange material for flanged pipe shall be ductile iron. Flanged pipe with gray iron flanges
is not acceptable.
Gasket material shall be suitable for service. Torque requirement of gaskets shall be less
than torque rating of flange, bolt, and nuts.
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5.

Gaskets shall be ring or full face, 1/8-in. thick, and conform to dimensions shown in
Appendices to AWWA C110 and AWWA C115.

6.

Bolts:

7.

a.
Size, length, and number as shown in AWWA C110 and AWWA C115.
b.
Material: Carbon steel, ASTM A307, Grade B.
c.
Dimensions: ANSI B18.2.1, heavy hex.
Nuts:
a.
b.
c.

Size, length, and number as shown in AWWA C110 and AWWA C115.
Material: Carbon steel, ASTM A307, Grade B.
Dimensions: ANSI B18.2.2, heavy hex.

B. Buried Pipe:
1.
2.
3.

All buried pipe will be restrained joint.
Buried fittings will be mechanical joint with retainer glands.
Gasket material:
a.

4.
5.

2.04

Suitable for service intended.

Conform to AWWA C111.
Gasket Material:
a.

General
1)
Suitable for service and maximum operating temperature of piping system
specified for potable water.

b.

Service type.
1)
Restrained Joint: Field-Lok gasket.

c.

Manufacturers:
1)
U.S. Pipe and Foundry Company.
2)
Or approved equal.

d.

Provide restrained joints for buried piping systems specifically identified on Plans to
have restrained joints and for buried piping systems where use of concrete thrust
blocks is not practical.

e.

Restraint system to provide restraint from joint separation without use of restraining
rods, straps, clamps, or set screw retainer glands.

f.

Minimum pressure rating: 250 psi.

FITTINGS

A.

Pressure rating shall be 250 psi, minimum.

B.

Standard fittings for non-buried service:
1.

Flanged joint fittings:
a.
b.
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Ductile iron.
AWWA C110.
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c.
C.

Flange dimensions in accordance with AWWA C115.

Standard fittings for buried service:
1.

All fittings will be mechanical joint with restraint joint:
a.
b.

2.

Ductile iron. Pressure rating shall be 350 psi, minimum.
Conform to AWWA C110 or AWWA C153.

Retainer glands:
a.
b.

All mechanical joint fittings will be installed with retainer glands.
Mechanical joint with retainer glands:
1)
2)
3)

Ductile iron, conforming to ASTM A536.
350 psi minimum working pressure.
Manufacturer: Series 1100 Mega Lug by EBBAA Iron.

D.

Special fittings for liquid service, not included in AWWA standards, shall be manufacturer's
standard, based on AWWA design principles, and in compliance with applicable requirements of
AWWA standards.

E.

Miscellaneous Fittings:
1.
2.
3.
4.

2.05

Provide miscellaneous fittings, such as cutting in sleeves, tapping sleeves, caps, plugs,
and other fittings, as required for a complete system.
Manufacturer of miscellaneous fittings shall be same manufacturer as pipe.
Miscellaneous fittings shall be suitable for service.
Only stainless steel hardware shall be acceptable for buried transition couplings.

OUTSIDE COATING

A.

Non-Buried – Coating will be in accordance with Section 09805.

B.

Buried - Provide buried piping and fittings with asphaltic coating in accordance with applicable
AWWA and ANSI Standards.

2.06
A.
2.07
A.

POLYETHYLENE ENCASEMENT
Not required for this Contract.
MATERIALS
All materials that come in contact with potable drinking water, including pipe, gaskets, and
lubricants, shall comply with NSF Standard 61. Furnish evidence meeting this requirement.
Submit in accordance with Section 01300, Submittals.

PART 3 EXECUTION
3.01
A.

091719

INSTALLATION
Pipe and fittings to be installed in accordance with piping manufacturer’s recommendations and
applicable AWWA Standards.
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B.

Furnish workers experienced in using Field-Lok gasket system.

C.
D.

Install piping parallel to structure lines unless shown on Drawings.
Locate valves in piping system in accordance with manufacturer's instructions. In horizontal
piping runs, do not orient valves so operating stem is below horizontal centerline.

E.

Install piping without springing or forcing in manner which would cause stress in piping, valves,
or connected equipment.

F.

Set pipe flanges level, plumb, and aligned. Set flanged fittings so flange is true and
perpendicular to pipe axis. Set flanges so bolt holes straddle vertical centerline of pipes.

G.

For flanged connections, match bolt holes and obtain uniform contact over entire flange area
prior to installation of flange bolts. Tighten bolts to uniformly compress gaskets and minimize
flange stress. Tighten bolts to torque recommended by gasket manufacturer. Coat nuts and
bolts with anti-seize thread compound.

H.

Machine off raised face of steel flange when mating with flat-faced flange.

I.

Align pipe, equipment and pumps so stresses are not transmitted to connections. Support
piping independently from pumps and equipment. Do not support piping directly from
equipment and pumps. Provide pipe supports as required. Anchor piping to prevent
transmission of hydraulic thrust load to pumps and equipment.

J.

Install couplings, adapters, expansion joints, flanges, and unions so pumps, equipment, valves,
and in-line instruments can be removed from service without disruption to other portions of
piping system.

K.

Install insulating flange, insulating coupling or dielectric union at each connection between
ferrous and non-ferrous metal piping.

3.02
A.

3.03

JOINT ASSEMBLY
Flanged joint in accordance with piping system specification section, flanged pipe
manufacturer's written instructions, and gasket manufacturer's written instructions.
TAPPING

A.

Taps for cement-lined and unlined pipe shall be in accordance with pipe manufacturer's
instructions.

B.

Provide service saddles for tap sizes greater than 1 in. Service saddles are not required for tap
sizes 1 in. and smaller.

3.04

TESTING AND DISINFECTION

A.

Where new pipe is connected to existing pipe, the existing pipe disturbed by construction will be
disinfected by swabbing the interior surfaces with a 5% solution of calcium hypochlorite
immediately prior to assembly. Flush pipe with clean water from system. Arrange with Water
Department to collect bacteria sample.

B.

Pressure test all new pipe in accordance with Section 01669A of the Contract Specifications.

C.

Where leakage occurs, disassemble and replace defective pipe.
above.

091719

Retest pipe as specified
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D.

Disinfect all new pipe in accordance with Section 01656B of the Contract Specifications.

* * * END OF SECTION * * *
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SECTION 15101A
GATE VALVES

PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1.

1.02
A.

REFERENCES
American Water Works Association (AWWA):
1.
2.
3.

B.

Gate valves on exposed piping and buried piping.

AWWA C509 - Resilient Seated Gate Valves for Water.
AWWA C111 - Rubber Gasket Joints for Ductile Iron and Fittings.
AWWA C115 – Standard for Flanged Ductile Iron Pipe with Threaded Flanges.

American Standard Testing Methods (ASTM):
1.
2.

ASTM A48 - Standard Specification for Gray Iron Castings.
ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi,
Tensile Strength.

1.03

SUBMITTALS

A.

Product Data:
1.

B.

Submit in accordance with Specification Section 01300, Submittals.

Operation and Maintenance (O&M) Data:
1.

Submit in accordance with Specification Section 01300, Submittals.

PART 2 PRODUCTS
2.01

MANUFACTURERS

A.

Mueller: Catalog No. A-2360.

B.

Or approved equal.

2.02

CONSTRUCTION

A.

Comply with AWWA C509.

B.

Provide with clear water way equal to full nominal diameter of valve. Valves to open by turning
counterclockwise.

C.

For interior or exposed installations, provide valve position indicator and handwheel with arrow
cast in metal to indicate direction of opening. D.
End Connection:
1.

Buried Installations:
AWWA C111.
a.
b.
c.

2.
091719

Mechanical joints with retainer glands in accordance with

Retainer glands will be ductile iron, conforming to ASTM A536.
Pressure rating shall be 350 psi, minimum.
Manufacturer: Mega Lug Series 1100 by EBBA Iron.

Interior or Exposed Installations:
AWWA C115.

Flanged joint end connections in accordance with
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D.

Stuffing Boxes:
1.
2.

Provide O-ring seal type with 2 rings.
Upper ring serving as dust seal and lower ring as pressure seal.

E.

Bolts and Nuts: ASTM A307, stainless steel.

F.

Non-Rising Stems: Cast integral stem collar.

G.

Gates and Gate Rings for C509 Valves.
1.
2.
3.
4.
5.

Construct of high-strength cast iron or bronze.
Apply resilient seat to body and/or gate.
Resilient seat shall seal against corrosion-resistant surface.
Bond rubber material seats in accordance with ASTM D429.
Use noncorrosive hardware for mechanically-attached resilient seats.

H.

Valve Box: Furnish 2-piece sliding-type valve box for each valve, H-10364, as manufactured by
Tyler/Union, 564-A, or approved equal. Minimum diameter of box to be 5-1/4 in. Cover will
indicate “water”.

I.

Valve Key Extension:
1.
2.
3.

4.
5.
6.
7.
8.

Fabricate from minimum 1-1/4-in.-dia steel pipe.
Top and bottom square boxes connecting the key extension to the valve nut, and valve
operating key will be provided and sized to fit the nut and key.
Valve key extensions will be provided where valves are installed greater than 4-1/2 ft
below the ground. The length of the valve key extensions will be equivalent to the
distance from the top of the valve nut to a point 4-1/2 ft below the ground.
Actual length of extension to be determined in the field, based on the installed depth of
the valve.
Top and bottom key boxes shall be pinned, threaded, or welded to the steel pipe.
At the point where the bottom key box is connected to the valve nut, the box and nut shall
be fielddrilled and a pin installed between them to secure the valve key extension.
Centering plates will be provided for the valve key extension.
All valve key extensions shall be painted with epoxy coating.

PART 3 EXECUTION
3.01

INSTALLATION

A.

Prior to installation, open and close valve to confirm proper operation.

B.

Install in accordance with manufacturer's written instructions and approved submittals.

C.

Valve key extension shall be installed in accordance with standard industry practices.

* * * END OF SECTION * * *

091719

15101A-2
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

SECTION 15380
FIRE HYDRANTS

PART 1 GENERAL
1.01
A.

SUMMARY
Section includes:
1.

1.02
A.

REFERENCES
American Water Works Association (AWWA):
1.

1.03
A.

Submittal information required is identified below.

2.

1.04
A.

AWWA C502 - Dry-Barrel Fire Hydrants.

SUBMITTALS

1.

B.

Dry-Barrel Fire Hydrants.

Product Data: Manufacturer's specifications for fire hydrants showing dimensions,
weights, capacities, ratings, performance characteristics, materials of construction, and
installation instructions.
Shop Drawings: Manufacturer's assembly drawings showing unit dimensions,
construction details, and field connection details.

Submit in accordance with Specification Section 01300, Submittals.
DELIVERY, STORAGE, AND HANDLING
Protect against dirt, water, chemical, and mechanical damage.

PART 2 PRODUCTS
2.01

MANUFACTURERS

A.

Mueller Company.

B.

Super Centurion A-423.

2.02

HYDRANTS

A.

Furnish all hydrants with the proper bury lengths as need to install the hydrant at established
grades. Barrel extension sections may be used to raise the hydrant to the current grade when
approved by ENGINEER.

B.

Hydrants will be designed for a working water pressure of 250 psi, and will be provided with a 6in. inlet, mechanical joint connection with retainer glands. Retainer glands will be ductile iron,
conforming to ASTM 536. Retainer glands will be Mega Lug Series 1100, as manufactured by
EBBA Iron, and will have a pressure rating of 350 psi minimum.
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C.

The number and size of hose and pumper nozzle, and main valve size will be as shown on the
Drawings, with hose threads to conform to the requirements of the OWNER.

D.

Hydrants will be opened by turning to the left (counterclockwise) and operating and nozzle cap
nuts will conform to those in service in the distribution system where the hydrant is to be
installed.

E.

The barrel will be of sufficient length for installation in a trench of the required depth.

F.

Hydrants will be furnished with 2 shop coats of a durable weatherproof enamel above the
ground line. The color of the hydrant will be in accordance with OWNER'S Standards.
Hydrants for pump stations and well houses will be yellow body and white bonnet. Hydrants as
part of the distribution system will be red body and white bonnet.

PART 3 EXECUTION
3.01

INSTALLATION

A.

The general location of hydrants to be installed is shown on Drawings. Final location to be
determined in field by ENGINEER.

B.

Construct hydrant in accordance with details shown on Drawings. Set hydrant in ground to Bury
Line.

C.

New hydrant shall be bagged until new water main is in service.

* * * END OF SECTION * * *
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SECTION 15980
FUNCTIONAL DESCRIPTIONS FOR FACILITIES

PART 1 GENERAL
1.01

RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract.

B.

Section 260900, Instrumentation and Control Work

C.

Section 260901, Supervisory Control and Data Acquisition

1.02

Summary

A.

This section has been included for the Contractor to gain a complete understanding of the
functionality of each of the facilities involved in the project and for use in constructing the various
instrumentation and control systems involved in this project. The programming for the PLC panels
within the Waterpods has been completed under a separate contract with the exception of the
Motor Control Panel and SCADA panel within the Spring Street Waterpod. Both of these panels
will be built and installed under this contract.

1.03

REFERENCES

A.

The instrumentation and control systems shall conform to the Contract Plans and Specifications
and the following applicable Codes and Standards:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

B.

Refer to and comply with all other technical requirements in corresponding Sections of the Contract
Specifications.

1.04
A.

American National Standards Institute (ANSI).
American Society for Quality (ASQ).
American Society of Mechanical Engineers (ASME).
American Society for Testing Materials (ASTM).
American Water Works Association (AWWA).
Confinement of Substances Hazardous to Health (COSHH).
Institute of Electrical and Electronics Engineers (IEEE).
International Standards Organization (ISO).
National Electrical Code (NEC).
National Electrical Manufacturers Association (NEMA).
National Fire Code (NFC).
National Institute of Occupational Safety & Health (NIOSH).
Occupational Safety and Health Administration (OSHA).
Standard Fire Code (SFC).
Uniform Fire Code (UFC).
Water Environment Federation (WEF).
International Society of Automation (ISA)

GENERAL EQUIPMENT REQUIREMENTS AND DEFINTIONS
The Functional Descriptions presented in the Section 1.07 describes the control panel design logic
used for shop fabrication of the various Water Pod Control Panels. The Water Pods have been
pre-purchased by Ramsey and each has its own PLC based control panel. The described
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operation corresponds to particular equipment stipulated in other technical Sections of these
Contract Specifications and as show on the Contract Drawings.
B.

In addition to the control panels provided with the Water Pods, Spring Street Well/Treatment facility
and Orchard Well/Treatment facility will both require new Control Panels to be provided under this
Contract 19-3.

C.

The Contractor will review and coordinate all Drawings and associated Technical Specification
Sections required for the proper interconnection and operation of the complete systems at each
well/treatment location.

C.

Definitions1.
2.
3.
4.
5.

1.07
A.

ATS/PTS- Arsenic Treatment System/ PFC Treatment System
PLC- Program Logic Controller
SCADA- Supervisory Control and Data Acquisition System (Ramsey’s Current System)
HMI- Human Machine Interface
Co2- Carbon Dioxide

FUNCTIONAL DESCRIPTIONS
Arrow Road ATS/PTS Functional Description and PLC Inputs & Outputs
1.

General Description- Raw water from the remote Airmount Well, Crescent Well No. 1 and
Crescent Well No. 2 is currently pumped to the existing packed tower air stripping facility
located on Arrow Road for removal of VOC’s. Pre-chlorination of the well water is performed at
each of the wells. The post-chlorination of the finished treated water from the stripping tower
is performed using sodium hypochlorite. Ortho-polyphosphate inhibitor is introduced prior to
post chlorination for corrosion control at the facility before the finished water is discharged to
the distribution system. At present, arsenic treatment of the well water is performed at the
Airmount Well and Crescent Well No. 1 pumping stations. pH adjustment is performed at these
facilities, using carbon dioxide, for improved performance of the existing treatment systems.
The motor control system at the Arrow Road facility sends a signal to the Crescent 1 and
Airmount Well Facilities to control the well operation at those facilities. The signal is currently
sent via leased telephone lines through the SCADA system. The motor control system at the
Arrow Road facility also controls the operation of the Crescent 2 well and the booster pumps for
the Air Stripping Facility.
Under this Contract, the water from the three wells will be treated for arsenic removal at the
new Water Pod facility, located at Arrow Road, adjacent to the existing air stripping treatment
facility. The existing arsenic treatment systems and carbon dioxide treatment located in the
existing well stations will be removed under this contract. pH adjustment and pre-chlorination
will be performed prior to arsenic treatment to lower the pH in order to maximize the removal
efficiency of the adsorption media. pH adjustment will be performed at the Water Pod using
carbon dioxide. Pre-chlorination, using sodium hypochlorite, will continue to reside at each of
the existing well pumping stations. The finished treated water from the Water Pod will be
transferred to the existing air stripping facility for continued removal of VOC’s. The finished
water will then be returned to the Water Pod where the water will be treated for corrosion
control using the Ortho-polyphosphate. The water will also be disinfected for post-chlorination
using a tablet chlorinator (calcium chlorine tablets) before the finished water is discharged to
the water distribution system.

2.

Functional Description for the ATS/PTS PLC:
a. All alarms will display on the HMI and through Ramsey’s SCADA system
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b. The ATS/PTS PLC in the WaterPod shall control all functions of the arsenic treatment
system including the backwash cycle and the CO2 treatment system for pH adjustment of
the well water. The PLC will receive a well running signal from Ramsey’s well and booster
pump control panel for each of the three wells which will need to be confirmed through a
flow reading on the arsenic vessel flow meters. Once the PLC receives at least one well
running signal and the flow is confirmed through a flow reading, the PLC will then send a
run command signal to the CO2 treatment system. The CO2 treatment system will be
paced based on targeting and maintaining a pH level of 7.0 for the supply water before
being delivered to the arsenic treatment system and flow paced based on the treated
effluent flow meter after the arsenic treatment vessels. The target pH level will be able to
be adjusted through the HMI interface. The pH will be measured through the Hach
SC200 pH analyzer, which will be relayed to the CO2 treatment system. The CO2 tanks
will be weighed by an electronic scale to show the net weight and total weight of CO2 used
per day which will be displayed on the PLC’s HMI and transmitted to Ramsey’s SCADA
system. The PLC will trigger alarms based on the input from the scales for the following
situations: tank 1 low net weight, tank 2 low net weight, and high daily usage. The
setpoint for these alarms will be adjustable through the HMI. This alarm will be displayed
on the PLC HMI and re-transmitted to the Ramsey SCADA system. The pH readings
and temperature readings from the Hach SC200 analyzer and the instantaneous signal
from the arsenic treatment vessels flow meters will be displayed on the HMI and
re-transmitted to Ramsey’s SCADA system. The PLC will totalize the flow from the
arsenic treatment vessel flow meters and be displayed on the HMI and re-transmitted to
Ramsey’s SCADA system.
c.
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The arsenic treatment system will have electrically actuated valves which will be
controlled through the PLC. The PLC will perform an automated backwash operation of
the arsenic vessels based on a programmed schedule as established by the Ramsey
water operator. It is anticipated that the backwash cycle will be performed once every 30
to 40 days. The specific backwash frequency, date, and time for the backwash cycle will
be programmed through the HMI interface. The backwash cycle will be timed so that it is
performed during off peak hours during the night and will only perform the backwashing of
one vessel at a time per night. The backwash water will drain into a holding tank where it
will be released at a controlled rate to not exceed the capacity of the sanitary sewer
system. The water in the holding tank will be released through a submersible pump that
will pump out the holding tank at a reduced controlled flow rate. There will also be a level
transducer within the holding tank connected to AdEdge’s PLC through an analogue 4-20
mA signal to confirm the flow rate leaving the tank and to confirm that the tank is empty.
The flow rate leaving the holding tank will be calculated by the PLC based upon the
varying water level in the holding tank. The flow rate will be displayed on the HMI in gpm.
The PLC will control when the submersible pump turns on by using a digital output
connected to a relay for the sump pump. The submersible pump motor starter relay will be
located within the Crescent 2 well building. The level transducer will be connected to the
PLC through an analog input. The HMI will display the level of the water in the holding
tank and that level will be retransmitted to Ramsey’s SCADA panel. There will be a
failsafe float in the holding tank that is connected to AdEdge’s PLC through a digital input.
The float will be set near the top of the holding tank and will act as a backup in case the
level transducer fails. If the level of the water reaches the float, the PLC will suspend all
backwash events currently running or scheduled to run until the condition is cleared. The
PLC will also trigger an alarm on the HMI panel, illuminate a pilot light on the front of the
PLC panel, and re-transmit the alarm to the SCADA panel. The PLC will be programmed
to run the submersible pump after the backwash is performed until the level in the tank
has gone all the way down to an adjustable pre-set level. The timing of when the
submersible pump is turned on will be programable through the HMI and able to be
delayed to another prescribed time as selected by the operator through the HMI if so
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desired. The HMI will also provide means to manually run the submersible pump until
the holding tank is drained to an adjustable pre-set level. The next vessel will be
backwashed the following night during off peak hours as long as the holding tank is fully
drained. If the holding tank is not fully drained, the backwash will hold off until the next
available off-peak time where the holding tank is empty or if the tank is manually emptied
by the operator. After the PLC has sent a run signal to the submersible pump to drain the
holding tank, it will monitor the holding tank level to see if it lowers within an adjustable
pre-set time period. If the holding tank does not lower within this time period, the PLC will
trigger a submersible pump failure alarm which will illuminate a pilot light on the front of
the PLC panel, display an alarm on the HMI, and re-transmit the alarm to Ramsey’s
SCADA panel which is located in the Crescent Well No. 2 building. The remaining vessel
backwash cycles will follow by the sequencing of the remaining vessels each night
thereafter as long as the backwash holding tank is empty. The automated backwash
cycle will provide provision for delaying the backwash cycle to another prescribed time as
selected by the Operator through both the HMI and through Ramsey’s SCADA system.
The HMI will also provide means to perform the backwash manually for each vessel by the
Ramsey water operator when desired. All backwash cycles will require the holding tank
to be empty and will issue an alarm if they are supposed to start but are unable to do to the
holding tank not being empty. The alarm will be shown on the HMI and retransmitted to
Ramsey’s SCADA panel. The PLC will totalize the backwash flow per month and display
the data on the HMI and through Ramsey’s SCADA system.
d. The PLC will send a “well run” command signal to the two selected wells for backwashing
to turn on those two wells for backwashing if the wells are not currently running at the time
the backwash cycle begins and will temporarily override the normal run-stop signal at
Ramsey’s well and booster pump control panel. The PLC will also send a well stop
command signal to the third well if it is running at the time of backwash to avoid creating
too much flow for the backwash. The wells utilized for backwashing will be selectable
through the HMI and will remain those selected wells for subsequent backwashing unless
the Operator selects other wells or the flow rate is too low for backwashing. Two wells
will need to be selected. If there is not enough flow from the wells (selected for
backwashing) for the backwash to work properly, the PLC will send a well-run command
to the remaining well. If there is not enough flow from the wells for backwashing such as
when two wells are offline, the PLC will halt the backwash operation and trigger an alarm
on the HMI and will re-transmit the alarm to Ramsey’s SCADA panel to alert the operator
that the vessels have not been properly backwashed and should be backwashed again.
There will be an adjustable time delay for this operation so that backwash does not stop
for nuisance alarms. The PLC will try to perform the backwash cycle during the next
available off-peak time. Once the backwash operations are completed for the particular
vessel, the well operation will revert back to its normal mode of operation through the well
pump control panel located in Crescent 2 well building. A signal will be sent to Ramsey’s
SCADA panel to indicate that the well is in backwash mode.
e. The PLC will receive the operating pressure signal reading from pressure transmitter
installed on the incoming raw water line from Crescent Well No. 1 and Airmount which will
be displayed on the HMI and re-transmitted to Ramsey’s SCADA system. The PLC will
trigger an alarm if the pressure reading from this line falls below 50 psi and will display the
alarm on the HMI and re-transmit the alarm to Ramsey’s SCADA panel. The pressure
setting for this alarm will be adjustable through the HMI. The PLC will receive the
operating pressure signal readings from pressure transmitters installed before and after
the arsenic vessels which will be displayed on the HMI and re-transmitted remotely
through Ramsey’s SCADA system. The PLC will provide an alarm if the differential
pressure between the inlet and outlet transmitters for the arsenic vessels is more than a
certain prescribed adjustable pressure set point, which will alert the Ramsey water
operator to backwash the system. The PLC will receive the instantaneous flow rate
signal from the flow meter located after the arsenic vessels before the water leaves the
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WaterPod to the air stripper. This value will be displayed on the HMI and re-transmitted
to Ramsey’s SCADA system. The PLC will totalize the flow from this flow meter and this
value will be displayed on the HMI and re-transmitted to Ramsey’s SCADA system. The
PLC will receive the operating pressure and instantaneous flow rate signals from the
pressure transmitter and flow meter located on piping entering the Water Pod from the
existing air stripping facility. The PLC will also totalize the flow from this flow meter.
These data values will be displayed on the HMI and re-transmitted to Ramsey’s SCADA
system.
f.

The PLC will receive a running operating signal from the existing air stripper Booster
Pump 1 and Booster Pump 2 from Ramsey’s pump control panel and will be confirmed by
a flow signal from the air stripper inlet pipe flow meter. The PLC will then send a
permissible run signal to the post-chlorination tablet chlorinator as well as the LMI pump
for the corrosion control treatment. The LMI pump will be flow paced based on the flow
rate from the flow meter on the air stripping facility piping in the WaterPod. The
post-chlorination tablet chlorinator pump will be flow based on this same flow rate, as well
as the chlorine residual from the Hach CL17 chlorine analyzer. The Hach CL17 chlorine
analyzer will send the chlorine residual signal to the PLC where it will be displayed on the
HMI and re-transmitted through Ramsey’s SCADA system. The PLC will trigger a low
chlorine residual alarm if the residual reading from the Hach CL17 falls below an
adjustable pre-set value. The PLC will trigger a high chlorine residual alarm if the
residual reading from the Hach CL17 rises above an adjustable pre-set value. These
alarms will be displayed on the HMI and re-transmitted to Ramsey’s SCADA system.

g. The corrosion control tank will have an electronic scale that will continuously measure the
weight of the corrosion inhibitor in the day tank, which will send an appropriate signal to
the PLC for the corrosion inhibitor tanks’ net weight and weight used per day. These
data values will be displayed on the HMI and re-transmitted on Ramsey’s SCADA system.
The PLC will trigger alarms based on the input from the scale for the following situations:
tank low net weight and high daily usage. These alarm setpoints will be adjustable
through the HMI. These alarms will be displayed on the PLC HMI and re-transmitted to
Ramsey SCADA system.
h. When the well pump is turned off, the CO2 treatment will turn off. When both booster
pumps for the existing air stripper are off, the LMI pump for the corrosion control system
and the post-chlorination pump will turn off.
i.
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Each of the doors and hatches for the WaterPod will have a door/hatch open sensor
switch which will trigger an intrusion alarm and be sent to Ramsey’s SCADA panel.
Ramsey’s SCADA panel will have a login page which will disengage the intrusion alarm
for the existing building and vault and the WaterPod when the correct password is typed
in. AdEdge’s HMI within the WaterPod will also have a login page, replicating the login
page from Ramsey’s SCADA panel, which will disengage the intrusion alarm for the
existing building and vault as well as the WaterPod when the correct password is typed in.
The PLC will record the temperature inside the main section of the WaterPod and the
chemical room by means of an electronic temperature sensor, and will trigger an alarm if
the temperature falls below a certain temperature set point. The temperature will be
displayed on the HMI. The PLC will accept alarm signals for power failure within the
WaterPod, fire/smoke detector, and low temperature/high temperature for the heat trace
system for the pipes exiting or entering the WaterPod. The PLC will accept the input
from a CO2 gas detector located within the main section of the WaterPod. This value will
be displayed on the HMI and the PLC will trigger an alarm if the CO2 level rises above an
adjustable pre-set value. This alarm will trigger an alarm on the HMI and a local
audio/visual alarm device that is separate from the alarm pilot light on the front of the PLC
cabinet. The alarm signal will be re-transmitted to Ramsey’s SCADA system. The PLC
system will have an integrated UPS (uninterruptible power supply) to provide backup
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power for short power outages.
3.

Digital Inputs from Ramsey SCADA Panel (Through ModBus TCP/EthernetIP)
a. Crescent 1 Well Running Signal
b. Crescent 2 Well Running Signal
c. Airmount Well Running Signal
d. Air Stripper Booster Pump 1 Running Signal
e. Air Stripper Booster Pump 2 Running Signal
f.
Crescent 1 Well Pump Stop Signal
g. Crescent 2 Well Pump Stop Signal
h. Airmount Well Pump Stop Signal
i.
Air Stripper Booster Pump 1 Stop Signal
j.
Air Stripper Booster Pump 2 Stop Signal

4.

Digital/analog Inputs/Outputs to Ramsey SCADA Panel (Through ModBus TCP/EthernetIP)
a. Modbus registers to control items listed in the functional description above

5. Analog Inputs from within the WaterPod (Use twisted pair shielded cable)
a. Vessel 1 Flow Meter (1 input)
i. Instantaneous flow (gpm)
b. Vessel 2 Flow Meter (1 input)
i. Instantaneous flow (gpm)
c. Vessel 3 Flow Meter (1 input)
i. Instantaneous flow (gpm)
d. Vessel 4 Flow Meter (1 input)
i. Instantaneous flow (gpm)
e. Arsenic Treated Effluent Flow Meter (1 input)
i. Instantaneous flow (gpm)
f.
Air Stripper Discharge Piping Flow Meter (1 input)
i. Instantaneous flow (gpm)
g. Raw inlet from Crescent 1 and Airmount pressure transmitter (1 input)
i. Pressure (psi)
h. Pre-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
i.
Post-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
j.
Air stripper discharge piping pressure transmitter (1 input)
i. Pressure (psi)
k. CO2 leak sensor in main Waterpod section (1 input)
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l.

Temperature sensor in main Waterpod section (1 input)

m.

Temperature sensor in chemical room section (1 input)

n.

Hach SC200 pH Analyzer (4 inputs)
i. Pre-CO2 injection
1. pH
2. Temperature (F)
ii. Post-CO2 injection
1. pH
15980-6
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

o.
p.

q.

r.
s.
t.
u.

2. Temperature (F)
Hach CL17 chlorine analyzer (1 analog input)
i. Free Chlorine residual (ppm)
CO2 skid including CO2 pump/VFD (3 inputs)
i. CO2 feed skid flow meter (gpm)
ii. Booster pump VFD (hertz)
iii. Mass flow controller (lb/hr)
CO2 Wizard 4000 (2 analog inputs to Wizard, 1 ethernet input to PLC)
i. Weight of CO2 tank 1 (lbs)
ii. Weight of CO2 tank 2 (lbs)
Corrosion tank Wizard 4000 (1 analog input to Wizard, 1 ethernet input to PLC)
i. Net of corrosion tank (gallons)
Tablet chlorinator controller (1 analog input)
i. Weigh scale weight (lbs)
Backwash holding tank level transducer (1 input)
Add 5 extra analog inputs

6. Digital/discrete inputs from within the WaterPod
a.
Intrusion alarm for doors and hatches (1 input)
b.
Power failure (1 input)
c.
Fire/smoke detector (1 input)
d.
CO2 skid including CO2 pump/VFD (3 inputs)
i. CO2 booster pump run status feedback
ii. Gas main supply low pressure switch
iii. VFD Failure
e.
Tablet chlorinator controller (4 digital inputs)
i. Pump run alarm
ii. Low level alarm
iii. High level alarm
iv. Low tablet alarm
f.
Arsenic vessel electrically actuated valves (2 inputs per actuated valve)
i. Limit switch open
ii. Limit switch closed
g.
Heat Trace low/high temp alarms (6 inputs)
i. Crescent 2 Well inlet alarm
ii. Crescent 1 & Airmount Well inlet alarm
iii. Arsenic vessel treated effluent alarm
iv. City water alarm
v. Air stripper inlet alarm
vi. Distribution system outlet alarm
h.
Backwash holding tank backup float (1 input)
i. 5 spare digital inputs
7. Analog outputs for items within the WaterPod (Use twisted pair shielded cable)
a.
CO2 skid VFD (2 outputs)
i. CO2 booster pump VFD (hertz)
ii. Mass flow controller (lbs/hr)
b. Tablet chlorinator controller (2 analog outputs)
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c.
d.

i. Free chlorine residual from CL17 and transmitted through the PLC
ii. Flow from air stripper discharge piping flow meter
Corrosion control LMI pump
i. Based on flow from air stripper discharge piping flow meter
5 spare analog outputs

8. Digital/discrete outputs for items within the WaterPod
a. Audio visual alarm for CO2 leak (1 output)
b. Arsenic vessels electrically actuated valves (1 output per valve)
i. Valve open/close command
c. CO2 skid including CO2 pump/VFD (4 outputs)
i. CO2 booster pump
ii. Mass flow controller
iii. Main gas feed solenoid panel
iv. Gas discharge solenoid valve
d. Tablet chlorinator controller (1 Output)
i. Run signal
e. Corrosion control LMI Pump (1 output)
i. Run signal
f.
Well pump (6 outputs through ModBus TCP/EthernetIP Signal)
i. Run signal to start Crescent 1 well pump for backwash
ii. Run signal to start Airmount well pump for backwash
iii. Run signal to start Crescent 2 well pump for backwash
iv. Stop signal to stop Crescent 1 well pump for backwash
v. Stop signal to stop Crescent 2 well pump for backwash
vi. Stop signal to stop Airmount well pump for backwash
g. Backwash holding tank submersible pump run signal (1 output)
h. 5 spare digital outputs

B.

East Oak ATS/PTS Functional Description and PLC Inputs & Outputs
1. General- Currently, water from the well is pumped to the existing on-site arsenic treatment unit
for removal of arsenic. pH adjustment, using carbon dioxide, is employed to maximize the
arsenic removal efficiency. Finished water is then treated with Ortho-polyphosphate inhibitor
for corrosion control and disinfected using sodium hypochlorite before being delivered to the
water distribution system. Under this Contract, the well water will be treated for arsenic
removal at the new Water Pod facility to be constructed on site. Water will flow from the well to
the Water Pod where it will pass through bag filters and then be delivered to PFC pressure
treatment vessels for the removal of the PFOA compound. pH adjustment will not be required
for the new arsenic treatment system or for corrosion control and the existing carbon dioxide
system will be removed from the well station. The water will then be pre-chlorinated using a
tablet chlorinator (calcium chlorine tablets) located in the Water Pod and will be performed in
advance of the arsenic treatment to enhance arsenic removal. Finished water from the
arsenic treatment units will subsequently be treated for corrosion control using the
Ortho-polyphosphate. The final finished water will then be disinfected for post-chlorination
using a tablet chlorinator before the finished water is discharged to the water distribution
system. Removal of the existing arsenic treatment system and carbon dioxide treatment in the
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existing well station will be performed as part of this contract.
2. Functional Description for ATS/PTSPLC:
a. All alarms will display on the HMI and through Ramsey’s SCADA system.
b. The ATS/PTS PLC in the WaterPod shall control all functions of the arsenic treatment
system including the backwash cycle. The ATS/PTS PLC will also monitor the functions
of the PFC treatment system. When the water first enters the WaterPod from the well, it
will pass through the booster pump and then through bag filters before the
pre-chlorination treatment is added. The PLC will receive the operating pressure signal
reading from pressure transmitters installed before and after the bag filters which will be
displayed on the HMI and re-transmitted remotely through Ramsey’s SCADA system.
The PLC will provide an alarm if the differential pressure between the inlet and outlet
transmitters is more than a certain prescribed adjustable pressure set point, which will
alert the Ramsey water operator to change the bag filters. The instantaneous flow
signals from the PFC treatment vessels flow meters will be displayed on the HMI and
re-transmitted to Ramsey’s SCADA system. The PLC will totalize the flows from these
flow meters and the values will be displayed on the HMI and re-transmitted to Ramsey’s
SCADA system.
c.

The PLC will receive a well running signal from Ramsey’s SCADA panel which will need to
be confirmed through a flow reading on treated effluent flow meter after the arsenic
vessels. The PLC will then send a run command signal to the booster pump motor once
the well is operating. This signal will have an adjustable time delay that is set to a preset
level delay (in seconds) so not to cause a spike in the system pressure when the well
pump is just turned on. The PLC will then send a run command signal to the
pre-chlorination chemical feed pump. The pre-chlorination chemical feed pump will be
flow paced based on the instantaneous flow rate from the flow meter on the treated
effluent pipe after the arsenic vessels. The pre-chlorination tank will have an electronic
scale that will continuously measure the weight of the chlorine in the day tank, which will
send an appropriate signal to the PLC for the pre-chlorination tanks’ net weight and weight
used per day. These data values will be displayed on the HMI and re-transmitted on
Ramsey’s SCADA system. The PLC will trigger alarms based on the input from the scale
for the following situations: tank low net weight, low daily useage, and high daily usage.
These alarm setpoints will be adjustable through the HMI. These alarms will be
displayed on the PLC HMI and re-transmitted to Ramsey SCADA system.

d. The pH and water temperature will be measured through the Hach SC200 pH analyzer.
The pH and temperature readings from the Hach SC200 analyzer and the instantaneous
flow signals from the arsenic treatment vessels flow meters will be displayed on the HMI
and re-transmitted to Ramsey’s SCADA system. The PLC will totalize the flow from
these flow meters and the values will be displayed on the HMI and re-transmitted to
Ramsey’s SCADA system.
e. The arsenic treatment system will have electrically actuated valves which will be
controlled through the PLC. The PLC will perform an automated backwash operation of
the arsenic vessels based on a programmed schedule as established by the Ramsey
water operator. It is anticipated that the backwash cycle will be performed once every 30
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to 40 days. The specific backwash frequency, date, and time for the backwash cycle will
be programmed through the HMI interface. The backwash cycle will be timed so that it is
performed during off peak hours during the night and will only perform the backwashing of
one vessel at a time per night. The next vessel will be backwashed the following night
during off peak hours followed by the sequencing of the remaining vessels each night
thereafter. The automated backwash cycle will provide provision for delaying the
backwash cycle to another prescribed time as selected by the Operator through both the
HMI and through Ramsey’s SCADA system. The HMI will also provide means to perform
the backwash manually for each vessel by the Ramsey water operator when desired.
The PLC will totalize the backwash flow per month and display the data on the HMI and
through Ramsey’s SCADA system. The PLC will send a well run command signal to turn
on the well for backwashing if the well is not currently running at the time the backwash
cycle begins and will temporarily override the normal run-stop signal at Ramsey’s SCADA
panel. The booster pump will be shut off when the system is in backwash mode. The
PLC will monitor the backwash flow rate and will trigger an alarm if the flow rate is outside
of an adjustable pre-set range. This alarm will be displayed on the HMI and
re-transmitted to Ramsey’s SCADA system. Once the backwash operations are
completed for the particular vessel, the well operation will revert back to its normal mode
of operation through the well pump control panel. A signal will be sent to Ramsey’s
SCADA panel to indicate that the well is in backwash mode.
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f.

The PLC will receive the operating pressure signal readings from pressure transmitters
installed before and after the arsenic vessels which will be displayed on the HMI and
re-transmitted remotely through Ramsey’s SCADA system. The PLC will provide an
alarm if the differential pressure between the inlet and outlet transmitters is more than a
certain prescribed adjustable pressure set point, which will alert the Ramsey water
operator to backwash the system. The PLC will receive the instantaneous flow rate
signal from the flow meter located on the treated effluent pipe after the arsenic treatment
vessels. The PLC will totalize the flow from this flow meter. These data values will be
displayed on the HMI and re-transmitted to Ramsey’s SCADA system.

g.

The PLC will utilize the same well running signal for the pretreatment system and
confirmed by the flow meter to then send a permissible run signal to the post-chlorination
tablet chlorinator as well as the LMI pump for the corrosion control treatment. The LMI
pump will be flow paced based on the flow rate from the flow meter on the treated effluent
pipe after the arsenic vessels. The post-chlorination tablet chlorinator pump will be flow
based on this same flow rate, as well as the chlorine residual from the Hach CL17 chlorine
analyzer. The Hach CL17 chlorine analyzer will send the chlorine residual signal to the
PLC where it will be displayed on the HMI and re-transmitted through Ramsey’s SCADA
system. The PLC will trigger a low chlorine residual alarm if the residual reading from the
Hach CL17 falls below an adjustable pre-set value. The PLC will trigger a high chlorine
residual alarm if the residual reading from the Hach CL17 rises above an adjustable
pre-set value. These alarms will be displayed on the HMI and re-transmitted to
Ramsey’s SCADA system.

h.

The corrosion control tank will have an electronic scale that will continuously measure the
weight of the corrosion inhibitor in the day tank, which will send an appropriate signal to
the PLC for the corrosion inhibitor tanks’ net weight and weight used per day. These
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data values will be displayed on the HMI and re-transmitted on Ramsey’s SCADA system.
The PLC will trigger alarms based on the input from the scale for the following situations:
tank low net weight and high daily usage. These alarm setpoints will be adjustable
through the HMI. These alarms will be displayed on the PLC HMI and re-transmitted to
Ramsey SCADA system.
i.

When the well pump is turned off, the pre-chlorination pump, LMI pump for the corrosion
control system, and the post-chlorination pump will turn off. The PLC will shut off the
booster pump whenever the well pump is not running.

j.

Each of the doors and hatches for the WaterPod will have a door/hatch open sensor
switch which will trigger an intrusion alarm and be sent to Ramsey’s SCADA panel.
Ramsey’s SCADA panel will have a login page which will disengage the intrusion alarm
for the existing building and the WaterPod when the correct password is typed in.
AdEdge’s HMI within the WaterPod will also have a login page, replicating the login page
from Ramsey’s SCADA panel, which will disengage the intrusion alarm for the existing
building as well as the WaterPod when the correct password is typed in. The PLC will
record the temperature inside the main section of the WaterPod and the chemical room by
means of an electronic temperature sensor, and will trigger an alarm if the temperature
falls below a certain temperature set point. The temperature will be displayed on the
HMI. The PLC will accept alarm signals for power failure within the WaterPod,
fire/smoke detector, and low/high temperature for the heat trace system for the pipes
exiting or entering the WaterPod. The alarm signal will be re-transmitted to Ramsey’s
SCADA system. The PLC system will have an integrated UPS (uninterruptible power
supply) to provide backup power for short power outages.

3. Digital Inputs from Ramsey SCADA Panel (Through ModBus/EthernetIP)
a. Well Running Signal
b. Well Pump Stop Signal
4. Digital/analog Inputs/Outputs to Ramsey SCADA Panel (Through ModBus/EthernetIP)
a. Modbus registers to control items listed in the functional description above
5. Analog Inputs from within the WaterPod (Use twisted pair shielded cable)
a. PFC Vessel Train 1 Flow Meter (1 input)
i. Instantaneous flow (gpm)
b. PFC Vessel Train 2 Flow Meter (1 input)
i. Instantaneous flow (gpm)
c. Arsenic Vessel 1 Flow Meter (1 input)
i. Instantaneous flow (gpm)
d. Arsenic Vessel 2 Flow Meter (1 input)
i. Instantaneous flow (gpm)
e. Treated Effluent pipe after arsenic vessels Flow Meter (1 input)
i. Instantaneous flow (gpm)
f. Pre-bag filter pressure transmitter (1 input)
i. Pressure (psi)
g. Post-bag filter pressure transmitter (1 input)
i. Pressure (psi)
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h. Pre-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
i. Post-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
j. Temperature sensor in main Waterpod section (1 input)
k. Temperature sensor in chemical room section (1 input)
l. Hach SC200 pH Analyzer (2 inputs)
i. pH
ii. Temperature (F)
m. Hach CL17 chlorine analyzer (1 analog input)
i. Free Chlorine residual (ppm)
n. Chemical Room Wizard 4000 (2 analog inputs to Wizard, 1 ethernet input to PLC)
i. Net of corrosion tank (gallons)
ii. Net of pre-chlorination tank (gallons)
o. Tablet chlorinator controller 1 (1 analog input)
i. Weigh scale weight (lbs)
p. Add 5 extra analog inputs
6. Digital/discrete inputs from within the WaterPod
a. Intrusion alarm for doors and hatches (1 input)
b. Power failure (1 input)
c. Fire/smoke detector (1 input)
d. Tablet chlorinator controller 1 (5 digital inputs)
i. Pump run alarm
ii. Low level alarm
iii. High level alarm
iv. Low tablet alarm
e. Arsenic vessel electrically actuated valves (2 inputs per valve)
i. Limit switch open
ii. Limit switch closed
f. Heat Trace low/high temp alarms (3 inputs)
i. Well inlet alarm
ii. Arsenic vessel treated effluent alarm
iii. City water alarm
g. 5 spare digital inputs
7. Analog outputs for items within the WaterPod (Use twisted pair shielded cable)
a. Tablet chlorinator controller 1 (2 analog outputs)
i. Free chlorine residual from CL17 and transmitted through the PLC
ii. Flow from treated effluent pipe after arsenic vessels flow meter
b. Pre-Chlorination LMI pump (1 analog output)
i. Flow from treated effluent pipe after arsenic vessels flow meter
c. Corrosion control LMI pump
i. Flow from treated effluent pipe after arsenic vessels flow meter
d. 5 spare analog outputs
8. Digital/discrete outputs for items within the WaterPod
a. Arsenic vessels electrically actuated valves (1 output per valve)
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b.
c.
d.
e.
f.
g.
B.

i. Valve open/close command
Tablet chlorinator controller 1 (1 Output)
i. Run signal
Tablet chlorinator controller 2 (1 output)
i. Run signal
Pre-Chlorination LMI pump (1 output)
i. Run signal
Corrosion control LMI Pump (1 output)
i. Run signal
Well pump (1 output unless can be done through ModBus/EthernetIP Signal)
i. Run signal to start well pump for backwash
5 spare digital outputs

Martis ATS/PTS Functional Description and PLC Inputs & Outputs
1. General - Currently, water from the well is pumped to the existing on-site arsenic treatment
system for removal of arsenic. pH adjustment, using carbon dioxide, is employed to maximize
the arsenic removal efficiency. Finished water is then treated with Ortho-polyphosphate
inhibitor for corrosion control and disinfected using sodium hypochlorite before being delivered
to the water distribution system. Under this Contract, the well water will be treated for arsenic
removal at the new Water Pod facility to be constructed on site. pH adjustment will not be
required for the new arsenic treatment system but will be employed for corrosion control. The
existing arsenic treatment inside the well station will be removed as part of this contract. The
existing CO2 system located inside the well station will be replaced with a new skid-mounted
CO2 injection system will be supplied by others but installed under this contract. The
Contractor supplying the new CO2 system, however, will be responsible for setup, final
adjustment, and complete startup of the new CO2 system after it has been installed. For the
new arsenic treatment system, water will flow from the well and be treated with CO2.
Thereafter, the water will flow into the Water Pod where it will pass through bag filters and then
be delivered to PFC pressure treatment vessels for removal of the PFOA compound. The
water will then be pre-chlorinated using a sodium hypochlorite solution and feed pump system
located in the Water Pod and will be performed in advance of the arsenic treatment to enhance
arsenic removal. Finished water from the arsenic treatment units will subsequently be treated
for corrosion control using Ortho-polyphosphate. The finished water will then be disinfected
for post-chlorination using a tablet chlorinator (calcium chlorine tablets) before the finished
water is discharge to the water distribution system.
2. Functional Description for ATS/PTS PLC:
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a.

All alarms will display on the HMI and through Ramsey’s SCADA system.

b.

The ATS/PTS PLC in the WaterPod shall control all functions of the arsenic treatment
system including the backwash cycle and the CO2 treatment system for pH adjustment of
the well water. The ATS/PTS PLC will also monitor the functions of the PFC treatment
system. The water will be pumped from the well and then be treated with CO2 to lower
the pH. The CO2 treatment system will be located within the existing well building.
When the water first enters the WaterPod, it will pass through the bag filters before the
PFC treatment is performed. The PLC will receive the operating pressure signal reading
from pressure transmitters installed before and after the bag filters which will be displayed
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on the HMI and re-transmitted remotely through Ramsey’s SCADA system. The PLC will
provide an alarm if the differential pressure between the inlet and outlet transmitters is
more than a certain prescribed adjustable pressure set point, which will alert the Ramsey
water operator to change the bag filters. The instantaneous flow signals from the PFC
treatment vessels flow meters will be displayed on the HMI and re-transmitted to
Ramsey’s SCADA system. The PLC will totalize the flow from these flow meters and the
values will be displayed on the HMI and re-transmitted to Ramsey’s SCADA system.
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c.

The PLC will receive a well running signal from Ramsey’s SCADA panel which will need to
be confirmed through a flow reading on treated effluent flow meter after the arsenic
vessels. The PLC will then send a run command signal to the pre-chlorination chemical
feed pump and the CO2 treatment system. The pre-chlorination chemical feed pump will
be flow paced based on the instantaneous flow rate from the flow meter on the treated
effluent pipe after the arsenic vessels. The pre-chlorination tank will have an electronic
scale that will continuously measure the weight of the chlorine in the day tank, which will
send an appropriate signal to the PLC for the pre-chlorination tanks’ net weight and weight
used per day. These data values will be displayed on the HMI and re-transmitted on
Ramsey’s SCADA system. The PLC will trigger alarms based on the input from the scale
for the following situations: tank low net weight, low daily usage, and high daily usage.
These alarm setpoints will be adjustable through the HMI. These alarms will be
displayed on the PLC HMI and re-transmitted to Ramsey SCADA system.

d.

The CO2 treatment system will be paced based on targeting and maintaining a pH level of
7.6 for the supply water before being delivered to the arsenic treatment system. The
target pH level will be able to be adjusted through the HMI interface. The pH will be
measured through the Hach SC200 pH analyzer which will be relayed to the CO2
treatment system. The CO2 tank which will be located within the existing well building
will be weighed by an electronic scale to show the net weight and total weight of CO2 used
per day which will be displayed on the PLC’s HMI and transmitted to Ramsey’s SCADA
system. The PLC will trigger alarms based on the input from the scales for the following
situations: tank low net weight and high daily usage. The setpoint for these alarms will be
adjustable through the HMI. This alarm will be displayed on the PLC HMI and
re-transmitted to Ramsey SCADA system. The pH and water temperature readings from
the Hach SC200 analyzer and the instantaneous flow signals from the arsenic treatment
vessels flow meters will be displayed on the HMI and re-transmitted to Ramsey’s SCADA
system. The PLC will totalize the flows from these flow meters and the values will be
displayed on the HMI and re-transmitted to Ramsey’s SCADA system.

e.

The arsenic treatment system will have electrically actuated valves which will be
controlled through the PLC. The PLC will perform an automated backwash operation of
the arsenic vessels based on a programmed schedule as established by the Ramsey
water operator. It is anticipated that the backwash cycle will be performed once every 30
to 40 days. The specific backwash frequency, date, and time for the backwash cycle will
be programmed through the HMI interface. The backwash cycle will be timed so that it is
performed during off peak hours during the night and will only perform the backwashing of
one vessel at a time per night. The next vessel will be backwashed the following night
during off peak hours followed by the sequencing of the remaining vessels each night
thereafter. The automated backwash cycle will provide provision for delaying the
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backwash cycle to another prescribed time as selected by the Operator through both the
HMI and through Ramsey’s SCADA system. The HMI will also provide means to perform
the backwash manually for each vessel by the Ramsey water operator when desired.
The PLC will totalize the backwash flow per month and display the data on the HMI and
through Ramsey’s SCADA system. The PLC will send a well run command signal to turn
on the well for backwashing if the well is not currently running at the time the backwash
cycle begins and will temporarily override the normal run-stop signal at Ramsey’s SCADA
panel. The PLC will monitor the backwash flow rate and will trigger an alarm if the flow
rate is not within an adjustable pre-set range. This alarm will be displayed on the HMI
and re-transmitted to Ramsey’s SCADA system. Once the backwash operations are
completed for the particular vessel, the well operation will revert back to its normal mode
of operation through the well pump control panel. A signal will be sent to Ramsey’s
SCADA panel to indicate that the well is in backwash mode.
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f.

The PLC will receive the operating pressure signal readings from pressure transmitters
installed before and after the arsenic vessels which will be displayed on the HMI and
re-transmitted remotely through Ramsey’s SCADA system. The PLC will provide an
alarm if the differential pressure between the inlet and outlet transmitters is more than a
certain prescribed adjustable pressure set point, which will alert the Ramsey water
operator to backwash the system. The PLC will receive the instantaneous flow rate
signal from the flow meter located on the treated effluent pipe after the arsenic treatment
vessels. The PLC will totalize the flow from this flow meter. These data values will be
displayed on the HMI and re-transmitted to Ramsey’s SCADA system.

g.

The PLC will utilize the same well running signal for the pretreatment systems and
confirmed by the flow meter to then send a permissible run signal to the post-chlorination
tablet chlorinator as well as the LMI pump for the corrosion control treatment. The LMI
pump will be flow paced based on the flow rate from the flow meter on the treated effluent
pipe after the arsenic vessels. The post-chlorination tablet chlorinator pump will be flow
based on this same flow rate, as well as the chlorine residual from the Hach CL17 chlorine
analyzer. The Hach CL17 chlorine analyzer will send the chlorine residual signal to the
PLC where it will be displayed on the HMI and re-transmitted through Ramsey’s SCADA
system. The PLC will trigger a low chlorine residual alarm if the residual reading from the
Hach CL17 falls below an adjustable pre-set value. The PLC will trigger a high chlorine
residual alarm if the residual reading from the Hach CL17 rises above an adjustable
pre-set value. These alarms will be displayed on the HMI and re-transmitted to
Ramsey’s SCADA system.

h.

The corrosion control tank will have an electronic scale that will continuously measure the
weight of the corrosion inhibitor in the day tank, which will send an appropriate signal to
the PLC for the corrosion inhibitor tanks’ net weight and weight used per day. These
data values will be displayed on the HMI and re-transmitted on Ramsey’s SCADA system.
The PLC will trigger alarms based on the input from the scale for the following situations:
tank low net weight and high daily usage. These alarm setpoints will be adjustable
through the HMI. These alarms will be displayed on the PLC HMI and re-transmitted to
Ramsey SCADA system.
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i.

When the well pump is turned off, the CO2 treatment pump, LMI pump for
pre-chlorination, LMI pump for the corrosion control system, and the post-chlorination
pump will turn off.

j.

Each of the doors and hatches for the WaterPod will have a door/hatch open sensor
switch which will trigger an intrusion alarm and be sent to Ramsey’s SCADA panel.
Ramsey’s SCADA panel will have a login page which will disengage the intrusion alarm
for the existing building and the WaterPod when the correct password is typed in.
AdEdge’s HMI within the WaterPod will also have a login page, replicating the login page
from Ramsey’s SCADA panel, which will disengage the intrusion alarm for the existing
building as well as the WaterPod when the correct password is typed in. The PLC will
record the temperature inside the main section of the WaterPod and the chemical room by
means of an electronic temperature sensor, and will trigger an alarm if the temperature
falls below a certain temperature set point. The temperature will be displayed on the
HMI. The PLC will accept alarm signals for power failure within the WaterPod,
fire/smoke detector, and low/high temperature for the heat trace system for the pipes
exiting or entering the WaterPod. The alarm signal will be re-transmitted to Ramsey’s
SCADA system. The PLC system will have an integrated UPS (uninterruptible power
supply) to provide backup power for short power outages.

3. Digital Inputs from Ramsey SCADA Panel (Through ModBus TCP/EthernetIP)
a.
b.

Well Running Signal
Well Pump Stop Signal

4. Digital/analog Inputs/Outputs to Ramsey SCADA Panel (Through ModBus TCP/EthernetIP)
a.

Modbus registers to control items listed in the functional description above

5. Analog Inputs from within the WaterPod (Use twisted pair shielded cable)
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
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PFC Vessel Train 1 Flow Meter (1 input)
i. Instantaneous flow (gpm)
PFC Vessel Train 2 Flow Meter (1 input)
i. Instantaneous flow (gpm)
Arsenic Vessel 1 Flow Meter (1 input)
i. Instantaneous flow (gpm)
Arsenic Vessel 2 Flow Meter (1 input)
i.
Instantaneous flow (gpm)
Treated Effluent pipe after arsenic vessels Flow Meter (1 input)
i.
Instantaneous flow (gpm)
Pre-bag filter pressure transmitter (1 input)
i.
Pressure (psi)
Post-bag filter pressure transmitter (1 input)
i.
Pressure (psi)
Pre-arsenic vessel pressure transmitter (1 input)
i.
Pressure (psi)
Post-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
Temperature sensor in main Waterpod section (1 input)
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k.
l.

Temperature sensor in chemical room section (1 input)
Hach SC200 pH Analyzer (4 inputs)
i. Pre-CO2 injection
1. pH
2. Temperature (F)
ii. Post-CO2 injection
1. pH
2. Temperature (F)

m.

Hach CL17 chlorine analyzer (1 analog input)
i. Free Chlorine residual (ppm)

n.

CO2 skid including CO2 pump/VFD (3 inputs)
i. CO2 feed skid flow meter (gpm)
ii. Booster pump VFD speed (gpm)
iii. Mass flow controller (lb/hr)

o.

CO2 Wizard 4000 (1 analog inputs to Wizard, 1 ethernet input to PLC)
i. Weight of CO2 tank (lbs)

p.

Chemical Room Wizard 4000 (2 analog input to Wizard, 1 ethernet input to PLC)
i. Net of corrosion tank (gallons)
ii. Net of pre-chlorination tank (gallons)

q.

Tablet chlorinator controller 1 (1 analog input)
i. Weigh scale weight (lbs)

r.

Add 5 extra analog inputs

6. Digital/discrete inputs from within the WaterPod
a.
b.
c.
d.

e.

f.

g.
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Intrusion alarm for doors and hatches (1 input)
Power failure (1 input)
Fire/smoke detector (1 input)
CO2 skid including CO2 pump/VFD (3 inputs)
i. CO2 booster pump run status feedback
ii. Gas main supply low pressure switch
iii. VFD Failure
Tablet chlorinator controller 1 (4 digital inputs)
i. Pump run alarm
ii. Low level alarm
iii. High level alarm
iv. Low tablet alarm
Arsenic vessel electrically actuated valves (2 inputs per valve)
i. Limit switch open
ii. Limit switch closed
Heat Trace low/high temp alarms (3 inputs)
i. Well inlet alarm
ii. Arsenic vessel treated effluent alarm
iii. City water alarm
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h.

5 spare digital inputs

7. Analog outputs for items within the WaterPod (Use twisted pair shielded cable)
a. CO2 skid VFD (2 outputs)
i. CO2 booster pump VFD (hertz)
ii. Mass flow controller (lbs/hr)
b. Tablet chlorinator controller 1 (2 analog outputs)
i. Free chlorine residual from CL17 and transmitted through the PLC
ii. Flow from treated effluent pipe after arsenic vessels flow meter
c. Pre-Chlorination LMI pump (1 analog output)
i. Flow from treated effluent pipe after arsenic vessels flow meter
d. Corrosion control LMI pump
i. Based on flow from treated effluent pipe after arsenic vessels flow meter
e. 5 spare analog outputs
8. Digital/discrete outputs for items within the WaterPod
a. Arsenic vessels electrically actuated valves (1 output per valve)
i. Valve open/close command
b. CO2 skid including CO2 pump/VFD (4 outputs)
i. CO2 booster pump
ii. Mass flow controller
iii. Main gas feed solenoid panel
iv. Gas discharge solenoid valve
c. Tablet chlorinator controller 1 (1 Output)
i. Run signal
d. Pre-Chlorination LMI pump (1 output)
i. Run signal
e. Corrosion control LMI Pump (1 output)
i. Run signal
f.
Well pump (1 output through ModBus/EthernetIP Signal)
i. Run signal to start well pump for backwash
g. 5 spare digital outputs
C. North Central ATS/PTS Functional Description and PLC Inputs & Outputs
1. General- Raw water from two on-site wells, North Central Well No. 1 and North Central Well
No. 2, is currently pumped to the existing North Central Treatment Facility building for arsenic
and VOC removal. Only one well can operate at a time due to hydraulic interference between
the wells. Pre-chlorination of the well water is performed at the facility before arsenic and VOC
treatment. At present, the existing arsenic treatment system, located inside the treatment
building, is used to treat the pre-chlorinated water from the wells. pH adjustment of the well
water, using carbon dioxide, is performed at the facility to maximize arsenic treatment
efficiency just before being delivered to the arsenic treatment units. The treated water is then
pumped to an existing diffused air bubble treatment system (Lowery Unit) for removal of
VOC’s. The finished water is transferred to a clear well in the treatment building and
subsequently pumped to the water distribution system. Post-chlorination of the finished treated
water is performed using sodium hypochlorite. Ortho-polyphosphate inhibitor is introduced
prior to post chlorination for corrosion control at the facility before the finished water is
discharged to the system. Under this Contract, the treatment of the well water for arsenic
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removal will be switched to the new Water Pod facility; which will be located on site. The
existing arsenic treatment units will be removed under this contract. Water from the wells will to
be delivered directly to the Water Pod facility for arsenic removal. pH adjustment and
pre-chlorination will be performed in the Water Pod prior to arsenic treatment to lower the pH in
order to maximize the removal efficiency of the adsorption media. pH adjustment will be
accomplished using carbon dioxide. Pre-chlorination will be accomplished using a sodium
hypochlorite. The treated water will then be transferred back to the existing diffused bubbler
aeration stripper within the treatment facility building for continued removal of VOC’s and will be
subsequently delivered to the clearwell and re-pumped into the water distribution system. The
finished water will be treated for corrosion control using the existing Ortho-polyphosphate
treatment system and disinfected for post-chlorination using the existing chlorination system
before the finished water is discharged to the water distribution system. The systems for
corrosion control and post-chlorination will remain in the existing treatment building.
2. Functional Description for ATS/PTS PLC:
a. All alarms will display on the HMI and through Ramsey’s SCADA system.
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b.

The ATS/PTS PLC in the WaterPod shall control all functions of the arsenic treatment
system including the backwash cycle and the CO2 treatment system for pH adjustment of
the well water. The PLC will receive a well running signal from either North Central Well
No. 1 or North Central Well No. 2, depending on which well is selected to run by the
operator, from Ramsey’s well and booster pump control panel located in the existing
water treatment building, which will need to be confirmed through a flow reading on the
flow meter on the treated effluent line after the arsenic treatment vessels. The PLC will
then send a run command signal to the booster pump motor in the WaterPod. This signal
will have an adjustable time delay that is set to a pre-set time (in seconds) to not cause a
spike in the system pressure. The PLC will then send a run command signal to the
pre-chlorination chemical feed pump and the CO2 treatment system.
The
pre-chlorination chemical feed pump will be flow paced based on the instantaneous flow
rate from the flow meter on the treated effluent line of the arsenic treatment vessels. The
pre-chlorination tank will have an electronic scale that will continuously measure the
weight of the chlorine in the day tank, which will send an appropriate signal to the PLC for
the pre-chlorination tanks’ net weight and weight used per day. These data values will be
displayed on the HMI and re-transmitted on Ramsey’s SCADA system. The PLC will
trigger alarms based on the input from the scale for the following situations: tank low net
weight, low daily usage, and high daily usage. These alarm setpoints will be adjustable
through the HMI. These alarms will be displayed on the PLC HMI and re-transmitted to
Ramsey SCADA system.

c.

The CO2 treatment system will be paced based on targeting and maintaining a pH level of
7.0 for the supply water before being delivered to the arsenic treatment system as well as
flow paced based on the instantaneous flow rate from the flow meter on the treated
effluent line of the arsenic treatment vessels. The target pH level will be able to be
adjusted through the HMI interface. The pH will be measured through the Hach SC200
pH analyzer which will be relayed to the CO2 treatment system. The CO2 tanks will be
weighed by an electronic scale to show the net weight and total weight of CO2 used per
day which will be displayed on the PLC’s HMI and transmitted to Ramsey’s SCADA
system. The PLC will trigger alarms based on the input from the scales for the following
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situations: tank 1 low net weight, tank 2 low net weight, and high daily usage. The
setpoint for these alarms will be adjustable through the HMI. This alarm will be displayed
on the PLC HMI and re-transmitted to Ramsey SCADA system. The pH and water
temperature readings from the Hach SC200 analyzer and the instantaneous flow signals
from the arsenic treatment vessels flow meters will be displayed on the HMI and
re-transmitted to Ramsey’s SCADA system. The PLC will totalize the flow from these
flow meters and the values will be displayed on the HMI and re-transmitted to Ramsey’s
SCADA system.
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d.

The arsenic treatment system will have electrically actuated valves which will be
controlled through the PLC. The PLC will perform an automated backwash operation of
the arsenic vessels based on a programmed schedule as established by the Ramsey
water operator. It is anticipated that the backwash cycle will be performed once every 30
to 40 days. The specific backwash frequency, date, and time for the backwash cycle will
be programmed through the HMI interface. The backwash cycle will be timed so that it is
performed during off peak hours during the night and will only perform the backwashing of
one vessel at a time per night. The next vessel will be backwashed the following night
during off peak hours followed by the sequencing of the remaining vessels each night
thereafter. The automated backwash cycle will provide provision for delaying the
backwash cycle to another prescribed time as selected by the Operator through both the
HMI and through Ramsey’s SCADA system. The HMI will also provide means to perform
the backwash manually for each vessel by the Ramsey water operator when desired.
The PLC will totalize the backwash flow per month and display the data on the HMI and
through Ramsey’s SCADA system. The PLC will send a well run command signal to the
well pump and booster pump control panel located in the existing treatment building to
turn on the well for backwashing if the well is not currently running at the time the
backwash cycle begins and will temporarily override the normal run-stop signal at
Ramsey’s well and booster pump control panel. The booster pump within the WaterPod
will also operate during the backwash operation. The PLC will monitor the backwash
flow rate and will trigger an alarm if the flow rate is not within an adjustable pre-set range.
This alarm will be displayed on the HMI and re-transmitted to Ramsey’s SCADA system.
Once the backwash operations are completed for the particular vessel, the well operation
will revert back to its normal mode of operation through the well pump control panel. A
signal will be sent to Ramsey’s SCADA panel to indicate that the well is in backwash
mode.

e.

The PLC will receive the operating pressure signal readings from pressure transmitters
installed before and after the arsenic vessels which will be displayed on the HMI and
re-transmitted remotely through Ramsey’s SCADA system. The PLC will provide an
alarm if the differential pressure between the inlet and outlet transmitters is more than a
certain prescribed adjustable pressure set point, which will alert the Ramsey water
operator to backwash the system. The PLC will receive the instantaneous flow rate
signal from the flow meter located on the treated effluent pipe after the arsenic treatment
vessels. The PLC will totalize the flow from this flow meter. This data value will be
displayed on the HMI and re-transmitted remotely to Ramsey’s SCADA system.

f.

The Hach CL17 chlorine analyzer will send the chlorine residual signal to the PLC where it
will be displayed on the HMI and re-transmitted through Ramsey’s SCADA system. The
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PLC will trigger a low chlorine residual alarm if the residual reading from the Hach CL17
falls below an adjustable pre-set value. The PLC will trigger a high chlorine residual
alarm if the residual reading from the Hach CL17 rises above an adjustable pre-set value.
These alarms will be displayed on the HMI and re-transmitted to Ramsey’s SCADA
system. When the well pump is turned off, the CO2 treatment pump and pre-chlorination
pump will turn off. The booster pump located within the WaterPod be shutdown anytime
the well pump is turned off or not running.
g.

Each of the doors and hatches for the WaterPod will have a door/hatch open sensor
switch which will trigger an intrusion alarm and be sent to Ramsey’s SCADA panel.
Ramsey’s SCADA panel will have a login page which will disengage the intrusion alarm
for the existing buildings and the WaterPod when the correct password is typed in.
AdEdge’s HMI within the WaterPod will also have a login page, replicating the login page
from Ramsey’s SCADA panel, which will disengage the intrusion alarm for the existing
buildings as well as the WaterPod when the correct password is typed in. The PLC will
record the temperature inside the main section of the WaterPod and the chemical room by
means of an electronic temperature sensor, and will trigger an alarm if the temperature
falls below a certain temperature set point. The temperature will be displayed on the
HMI. The PLC will accept alarm signals for power failure within the WaterPod,
fire/smoke detector, and low/high temperature for the heat trace system for the pipes
exiting or entering the WaterPod. The PLC will accept the input from a CO2 gas detector
located within the main section of the WaterPod. This value will be displayed on the HMI
and the PLC will trigger an alarm if the CO2 level rises above an adjustable pre-set value.
This alarm will trigger an alarm on the HMI and a local audio/visual alarm device that is
separate from the alarm pilot light on the front of the PLC cabinet. The alarm signal will be
re-transmitted to Ramsey’s SCADA system. The PLC system will have an integrated UPS
(uninterruptible power supply) to provide backup power for short power outages.

3. Digital Inputs from Ramsey SCADA Panel (Through ModBus/EthernetIP)
a. Well 1 Running Signal
b. Well 2 Running Signal
c. Well 1 Pump Stop Signal
d. Well 2 Pump Stop Signal
4. Digital/analog Inputs/Outputs to Ramsey SCADA Panel (Through ModBus/EthernetIP)
a. Modbus registers to control items listed in the functional description above
5. Analog Inputs from within the WaterPod (Use twisted pair shielded cable)
a. Vessel 1 Flow Meter (1 input)
i. Instantaneous flow (gpm)
b. Vessel 2 Flow Meter (1 input)
i. Instantaneous flow (gpm)
c. Vessel 3 Flow Meter (1 input)
i. Instantaneous flow (gpm)
d. Treated Effluent after arsenic vessels Flow Meter (1 input)
i. Instantaneous flow (gpm)
e. Pre-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
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f.
g.
h.
i.
j.

k.
l.

m.

n.

Post-arsenic vessel pressure transmitter (1 input)
i. Pressure (psi)
CO2 leak sensor in main Waterpod section (1 input)
Temperature sensor in main Waterpod section (1 input)
Temperature sensor in chemical room section (1 input)
Hach SC200 pH Analyzer (4 inputs)
i. Pre-CO2 injection
1. pH
2. Temperature (F)
ii. Post-CO2 injection
1. pH
2. Temperature (F)
Hach CL17 chlorine analyzer (1 analog input)
i. Free Chlorine residual (ppm)
CO2 skid including CO2 pump/VFD (3 inputs)
i. CO2 feed skid flow meter (gpm)
ii. Booster pump VFD (gpm)
iii. Mass flow controller (lb/hr)
CO2 Wizard 4000 (2 analog inputs to Wizard, 1 ethernet input to PLC)
i. Weight of CO2 tank 1 (lbs)
ii. Weight of CO2 tank 2 (lbs)
Add 5 extra analog inputs

6. Digital/discrete inputs from within the WaterPod
a. Intrusion alarm for doors and hatches (1 input)
b. Power failure (1 input)
c. Fire/smoke detector (1 input)
d. CO2 skid including CO2 pump/VFD (3 inputs)
i. CO2 booster pump run status feedback
ii. Gas main supply low pressure switch
iii. VFD Failure
e. Arsenic vessel electrically actuated valves (2 inputs per valve)
i. Limit switch open
ii. Limit switch closed
f.
Heat Trace low/high temp alarms (3 inputs)
i. Well inlet alarm
ii. Arsenic vessel treated effluent alarm
iii. City water alarm
g. 5 spare digital inputs
7. Analog outputs for items within the WaterPod (Use twisted pair shielded cable)
a. CO2 skid VFD (2 outputs)
i. CO2 booster pump VFD (hertz)
ii. Mass flow controller (lbs/hr)
b. Pre-Chlorination LMI pump (1 analog output)
i. Based on flow from treated effluent flow meter
c. 5 spare analog outputs
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8. Digital/discrete outputs for items within the WaterPod
a. Arsenic vessels electrically actuated valves (1 output per valve)
i. Valve open/close command
b. Audio visual alarm for CO2 leak (1 output)
c. CO2 skid including CO2 pump/VFD (4 outputs)
i. CO2 booster pump
ii. Mass flow controller
iii. Main gas feed solenoid panel
iv. Gas discharge solenoid valve
d. Pre-Chlorination LMI pump (1 Output)
i. Run signal
e. Well pump (1 output through ModBus/EthernetIP Signal)
i. Run signal to start well pump for backwash
f.
5 spare digital outputs

* * * END OF SECTION * * *
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SECTION 260519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.

B.

Related Requirements:
1.

1.3

Building wires and cables rated 600 V and less.
Connectors, splices, and terminations rated 600 V and less.

Section 260523 "Control-Voltage Electrical Power Cables" for control systems communications
cables and Classes 1, 2 and 3 control cables.

DEFINITIONS
A.

1.4

VFC: Variable frequency controller.

ACTION SUBMITTALS
A.

Product Data: For each type of product.

PART 2 - PRODUCTS
Section 016000 "Product Requirements."Section 01600 "Product Requirements."CONDUCTORS AND CABLES
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
5.
6.

Alcan Products Corporation; Alcan Cable Division.
Alpha Wire.
Belden Inc.
Encore Wire Corporation.
General Cable Technologies Corporation.
Southwire Incorporated.

B.

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

C.

Conductor Insulation:
Type XHHW-2.
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D.

Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for nonmetallic-sheathed cable,
Type NM with ground wire.

E.

VFC Cable:
1.
2.
3.

2.2

Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable.
Type TC-ER with oversized crosslinked polyethylene insulation, and sunlight- and oil-resistant
outer PVC jacket.
Comply with UL requirements for cables in direct burial applications.

CONNECTORS AND SPLICES
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.

B.

2.3

AFC Cable Systems, Inc.
Gardner Bender.
Hubbell Power Systems, Inc.
Ideal Industries, Inc.
Ilsco; a branch of Bardes Corporation.
NSi Industries LLC.
O-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.
Tyco Electronics.

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and
class for application and service indicated.

SYSTEM DESCRIPTION
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

B.

Comply with NFPA 70.

PART 3 - EXECUTION

3.1

CONDUCTOR MATERIAL APPLICATIONS
A.

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger,
except VFC cable, which shall be extra flexible stranded.

3.2

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS
A.

Service Entrance: Type XHHW-2, single conductors in raceway.

B.

Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway.
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C.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:
conductors in raceway.

D.

Section 260543 "Underground Ducts and
"Underground Ducts and Utility Structures."

E.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
conductors in raceway.

F.

Exposed Branch Circuits, Including in Crawlspaces:
raceway.

G.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single conductors
in raceway.

I.

VFC Output Circuits: Type XHHW-2 in metal conduit.

3.3

Raceways

for

Type THHN-2-THWN-2, single

Electrical

Systems."Section 02584

Type XHHW-2, single

Type THHN-2-THWN-2, single conductors in

INSTALLATION OF CONDUCTORS AND CABLES
A.

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B.

Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.

C.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not
deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling
tensions and sidewall pressure values.

D.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not
damage cables or raceway.

E.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow
surface contours where possible.

F.

Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4

CONNECTIONS
A.

Tighten electrical connectors and terminals according to manufacturer's published torque-tightening
values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.

B.

Make splices, terminations, and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced conductors.
1.

C.

3.5

Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

IDENTIFICATION
A.
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B.

3.6

Identify each spare conductor at each end with identity number and location of other end of conductor,
and identify as spare conductor.

FIELD QUALITY CONTROL
A.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect
components, assemblies, and equipment installations, including connections.

C.

Perform the following tests and inspections:
1.

D.

Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance
Testing Specification. Certify compliance with test parameters.

Test and Inspection Reports: Prepare a written report to record the following:
1.
2.
3.

Procedures used.
Results that comply with requirements.
Results that do not comply with requirements and corrective action taken to achieve compliance
with requirements.

Section 014000 "Quality Requirements"Section 017300 "Execution" for requirements for correcting the Work.
E.

Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION
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SECTION 260523
CONTROL-VOLTAGE ELECTRICAL POWER CABLES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.
3.
4.
5.
6.

1.3

RS-232 cabling.
RS-485 cabling.
Modbus TCP cabling.
Low-voltage control cabling.
Control-circuit conductors.
Identification products.

DEFINITIONS
A.

1.4

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for
remote-control and signaling power-limited circuits.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Shop Drawings: For cable tray layout, showing cable tray route to scale, with relationship between the
tray and adjacent structural, electrical, and mechanical elements. Include the following:
1.
2.
3.
4.

1.5

Vertical and horizontal offsets and transitions.
Clearances for access above and to side of cable trays.
Vertical elevation of cable trays above the floor or bottom of ceiling structure.
Load calculations to show dead and live loads as not exceeding manufacturer's rating for tray and
its support elements.

INFORMATIONAL SUBMITTALS
A.

Qualification Data: For qualified layout technician, installation supervisor, and field inspector.

B.

Source quality-control reports.

C.

Field quality-control reports.
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1.6

CLOSEOUT SUBMITTALS
A.

1.7

Maintenance Data: For wire and cable to include in maintenance manuals.

QUALITY ASSURANCE
A.

Testing Agency Qualifications: Member company of an NRTL.
1.

B.

Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84
by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
1.
2.

C.

Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to supervise on-site
testing.

Flame-Spread Index: 25 or less.
Smoke-Developed Index: 50 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

PART 2 - PRODUCTS

2.1

PATHWAYS
A.

Conduit and Boxes:
Electrical Systems."
1.

2.2

Comply with requirements in Division 26 Section "Raceway and Boxes for

Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.

RS-232 CABLE
A.

Plenum-Rated Cable: NFPA 70, Type CMP.
1.
2.
3.
4.
5.
6.

2.3

Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
Plastic insulation.
Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
Plastic jacket.
Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned-copper drain wire.
Flame Resistance: Comply with NFPA 262.

RS-485 CABLE
A.

Plenum-Rated Cable: NFPA 70, Type CMP.
1.
2.
3.
4.
5.
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Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
Fluorinated ethylene propylene insulation.
Unshielded.
Fluorinated ethylene propylene jacket.
Flame Resistance: NFPA 262, Flame Test.
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2.4

MODBUS TCP CABLE
A.

2.5

Cat-6A TRP 500MHz PVC Shielded Cable
1.
Specification
a.
Supports IEEE 802.3an
b.
10GBase-T Standard & TIA/EIA 568-C.2-10
2.
Construction Materials
a.
Conductor Material: Solid Bare Copper
b.
Conductor Gauge: 23AWG
c.
Stranding: Solid
d.
Insulation Material: (PE) Polyethylene
e.
Jacket: Low-Smoke PVC
f.
Shield: Aluminum Mylar
3.
General Specification
a.
Cable Type: Shielded Twisted Pair (STP)
b.
Pairs, Quantity: 4
c.
Jacket Color: Grey

LOW-VOLTAGE CONTROL CABLE
A.

Plenum-Rated, Paired Cable: NFPA 70, Type CMP.
1.
2.
3.
4.
5.

B.

Plenum-Rated, Paired Cable: NFPA 70, Type CMP.
1.
2.
3.
4.
5.

2.6

One pair, twisted, No. 14 AWG, stranded, tinned-copper conductors.
PVC insulation.
Unshielded.
PVC jacket.
Flame Resistance: Comply with NFPA 262.

One pair, twisted, No. 16 AWG, stranded, tinned-copper conductors.
Fluorinated ethylene propylene insulation.
Unshielded.
Plastic jacket.
Flame Resistance: NFPA 262, Flame Test.

CONTROL-CIRCUIT CONDUCTORS
A.

Class 1 Control Circuits: Stranded copper, Type THHN-THWN, in raceway, complying with UL 83.

B.

Class 2 Control Circuits: Stranded copper, Type THHN-THWN, in raceway, complying with UL 83.

C.

Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or Type TF, complying with
UL 83.

2.7

IDENTIFICATION PRODUCTS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
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B.

Comply with UL 969 for a system of labeling materials, including label stocks, laminating adhesives, and
inks used by label printers.

C.

Comply with requirements in Division 26 Section "Identification for Electrical Systems."

2.8

SOURCE QUALITY CONTROL
A.

Testing Agency: Engage a qualified testing agency to evaluate cables.

B.

Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.

C.

Factory test UTP cables according to TIA/EIA-568-B.2.

D.

Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-B.3.

E.

Cable will be considered defective if it does not pass tests and inspections.

F.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

INSTALLATION OF PATHWAYS
A.

Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends between pull
points.

B.

Comply with requirements in Division 26 Section 260533 "Raceway and Boxes for Electrical Systems"
for installation of conduits and wireways.

C.

Install manufactured conduit sweeps and long-radius elbows if possible.

3.2

INSTALLATION OF CONDUCTORS AND CABLES
A.

Comply with NECA 1.

B.

General Requirements for Cabling:
1.
2.
3.
4.

5.

6.
7.
091719

Comply with TIA/EIA-568-B.1.
Terminate all conductors; no cable shall contain unterminated elements. Make terminations only
at indicated outlets, terminals, and cross-connect and patch panels.
Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and
not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations
on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling Termination Practices"
Chapter. Install lacing bars and distribution spools.
Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between
termination, tap, or junction points. Remove and discard cable if damaged during installation and
replace it with new cable.
Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps shall
not be used for heating.
Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull tensions.
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C.

Installation of Control-Circuit Conductors:
1.

D.

Install wiring in raceways. Comply with requirements specified in Division 26 Section 260533
"Raceway and Boxes for Electrical Systems."

Separation from EMI Sources:
1.

2.

Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded
copper voice and data communication cable from potential EMI sources, including electrical
power lines and equipment.
Separation between open communications cables or cables in nonmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:
a.
b.
c.

3.

Separation between communications cables in grounded metallic raceways and unshielded
power lines or electrical equipment shall be as follows:
a.
b.
c.

4.

6.

3.3

Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches.
Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches.
Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.

Separation between communications cables in grounded metallic raceways and power lines and
electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
a.
b.
c.

5.

Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches.
Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches.
Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches.

Electrical Equipment Rating Less Than 2 kVA: No requirement.
Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches.
Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger: A
minimum of 48 inches.
Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches.

REMOVAL OF CONDUCTORS AND CABLES
A.

3.4

Remove abandoned conductors and cables.

CONTROL-CIRCUIT CONDUCTORS
A.

Minimum Conductor Sizes:
1.
2.
3.

3.5

Class 1 remote-control and signal circuits, No 14 AWG.
Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.
Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG.

GROUNDING
A.
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For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, "Grounding,
Bonding, and Electrical Protection" Chapter.
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B.

3.6

For low-voltage wiring and cabling, comply with requirements in Division 26 Section "Grounding and
Bonding for Electrical Systems."

IDENTIFICATION
A.

3.7

Identify system components, wiring, and cabling according to TIA/EIA-606-A. Comply with requirements
for identification specified in Division 26 Section "Identification for Electrical Systems."

FIELD QUALITY CONTROL
A.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.

Perform tests and inspections.

C.

Tests and Inspections:
1.
Visually inspect cable placement, cable termination, grounding and bonding, equipment and
patch cords, and labeling of all components.

D.

End-to-end cabling will be considered defective if it does not pass tests and inspections.

END OF SECTION
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes: Grounding systems and equipment.

B.

Section includes grounding systems and equipment, plus the following special applications:
1.
Underground distribution grounding.

1.3

ACTION SUBMITTALS
A.

1.4

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS
A.

Informational Submittals: Plans showing dimensioned as-built locations of grounding features specified
in "Field Quality Control" Article, including the following:
1.
2.
3.

Test wells.
Ground rods.
Grounding arrangements and connections for separately derived systems.

B.

Qualification Data: For qualified testing agency and testing agency's field supervisor.

C.

Field quality-control reports.

1.5

QUALITY ASSURANCE
A.

Testing Agency Qualifications: Member company of NETA or an NRTL.
1.

Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C.

Comply with UL 467 for grounding and bonding materials and equipment.
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PART 2 - PRODUCTS

2.1

CONDUCTORS
A.

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable
Code or authorities having jurisdiction.

B.

Bare Copper Conductors:
1.
2.
3.
4.
5.
6.
7.

C.

Bare Grounding Conductor and Conductor Protector for Wood Poles:
1.
2.

2.2

Solid Conductors: ASTM B 3.
Stranded Conductors: ASTM B 8.
Tinned Conductors: ASTM B 33.
Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches
wide and 1/16 inch thick.
Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

No. 4 AWG minimum, soft-drawn copper.
Conductor Protector: Half-round PVC or wood molding; if wood, use pressure-treated fir,
cypress, or cedar.

CONNECTORS
A.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which
used and for specific types, sizes, and combinations of conductors and other items connected.

B.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at least two
bolts.
1.

C.

2.3

Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials
being joined and installation conditions.

GROUNDING ELECTRODES
A.

Ground Rods: Copper-clad 3/4 inch by 10 feet in diameter.

PART 3 - EXECUTION

3.1

APPLICATIONS
A.
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Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6
AWG and larger unless otherwise indicated.
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B.

Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On feeders
with isolated ground, identify grounding conductor where visible to normal inspection, with alternating
bands of green and yellow tape, with at least three bands of green and two bands of yellow.

C.

Conductor Terminations and Connections:
1.
2.
3.
4.

3.2

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
Underground Connections: Welded connectors except at test wells and as otherwise indicated.
Connections to Ground Rods at Test Wells: Bolted connectors.
Connections to Structural Steel: Welded connectors.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
A.

Comply with IEEE C2 grounding requirements.

B.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor,
close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, install ground
rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper conductor from ground rod
into manhole through a waterproof sleeve in manhole wall. Protect ground rods passing through
concrete floor with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating
sleeve from 2 inches above to 6 inches below concrete. Seal floor opening with waterproof, nonshrink
grout.

C.

Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the pad.
Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by
connecting them to underground cable and grounding electrodes. Install tinned-copper conductor not
less than No. 2 AWG for ground ring and for taps to equipment grounding terminals. Bury ground ring
not less than 6 inches from the foundation.

3.3

EQUIPMENT GROUNDING
A.

Install insulated equipment grounding conductors with all feeders and branch circuits.

B.

Install insulated equipment grounding conductors with the following items, in addition to those required
by NFPA 70:
1.
2.
3.
4.
5.

C.

Signal and Communication Equipment: In addition to grounding and bonding required by NFPA 70,
provide a separate grounding system complying with requirements in TIA/ATIS J-STD-607-A.
1.

2.
3.
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Feeders and branch circuits.
Receptacle circuits.
Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

For telephone, alarm, voice and data, and other communication equipment, provide No. 4 AWG
minimum insulated grounding conductor in raceway from grounding electrode system to each
service location, terminal cabinet, wiring closet, and central equipment location.
Service and Central Equipment Locations and Wiring Closets: Terminate grounding conductor on
a 1/4-by-4-by-12-inch grounding bus.
Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.
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D.

3.4

Metal and Wood Poles Supporting Outdoor Communications Equipment: Install grounding electrode
and a separate insulated equipment grounding conductor in addition to grounding conductor installed
with branch-circuit conductors.

INSTALLATION
A.

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated
or required by Code. Avoid obstructing access or placing conductors where they may be subjected to
strain, impact, or damage.

B.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise
indicated.
1.
2.

C.

Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are specified in
Division 26 Section 260533 "Raceways and Boxes for Electrical Systems," and shall be at least 12
inches deep, with cover.
1.

D.

Test Wells: Install at least one test well for each service unless otherwise indicated. Install at the
ground rod electrically closest to service entrance. Set top of test well flush with finished grade or
floor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except
where routed through short lengths of conduit.
1.
2.
3.

E.

Interconnect ground rods with grounding electrode conductor below grade and as otherwise
indicated. Make connections without exposing steel or damaging coating if any.
For grounding electrode system, install at least three rods spaced at least one-rod length from
each other and located at least the same distance from other grounding electrodes, and connect
to the service grounding electrode conductor.

Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any
adjacent parts.
Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so
vibration is not transmitted to rigidly mounted equipment.
Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is
required, use a bolted clamp.

Grounding and Bonding for Piping:
1.

2.
3.

Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service entrances to
building. Connect grounding conductors to main metal water service pipes; use a bolted clamp
connector or bolt a lug-type connector to a pipe flange by using one of the lug bolts of the flange.
Where a dielectric main water fitting is installed, connect grounding conductor on street side of
fitting. Bond metal grounding conductor conduit or sleeve to conductor at each end.
Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters.
Connect to pipe with a bolted connector.
Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

F.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of associated
fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond across flexible duct
connections to achieve continuity.

G.

Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column and at
intermediate exterior columns at distances not more than 60 feet apart.
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3.5

LABELING
A.

3.6

Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article for
instruction signs. The label or its text shall be green.

FIELD QUALITY CONTROL
A.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust components, assemblies, and equipment installations, including connections.

C.

Perform tests and inspections.
1.

D.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

Tests and Inspections:
1.
2.
3.

4.

After installing grounding system but before permanent electrical circuits have been energized,
test for compliance with requirements.
Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical
connections with a calibrated torque wrench according to manufacturer's written instructions.
Test completed grounding system at each location where a maximum ground-resistance level is
specified, at service disconnect enclosure grounding terminal at ground test wells. Make tests at
ground rods before any conductors are connected.
Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly,
and other grounding electrodes. Identify each by letter in alphabetical order, and key to the
record of tests and observations. Include the number of rods driven and their depth at each
location, and include observations of weather and other phenomena that may affect test results.
Describe measures taken to improve test results.

E.

Grounding system will be considered defective if it does not pass tests and inspections.

F.

Prepare test and inspection reports.

G.

Report measured ground resistances that exceed the following values:
1.
2.
3.

H.

Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Owner promptly
and include recommendations to reduce ground resistance.

END OF SECTION
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SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.
2.

1.3

Hangers and supports for electrical equipment and systems.
Construction requirements for concrete bases.

DEFINITIONS
A.

EMT: Electrical metallic tubing.

B.

RMC: Rigid metal conduit.

1.4

PERFORMANCE REQUIREMENTS
A.

Delegated Design: Design supports for multiple raceways, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design criteria
indicated.

B.

Design supports for multiple raceways capable of supporting combined weight of supported systems
and its contents.

C.

Design equipment supports capable of supporting combined operating weight of supported equipment
and connected systems and components.

1.5

ACTION SUBMITTALS
A.

Product Data: For the following:
1.
2.

B.

Shop Drawings: Show fabrication and installation details and include calculations for the following:
1.
2.
3.
4.
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Steel slotted support systems.
Nonmetallic slotted support systems.

Trapeze hangers. Include Product Data for components.
Steel slotted channel systems. Include Product Data for components.
Nonmetallic slotted channel systems. Include Product Data for components.
Equipment supports.
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1.6

QUALITY ASSURANCE
A.

1.7

Comply with NFPA 70.

COORDINATION
A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
reinforcement, and formwork requirements are specified in Division 03.

Concrete,

PART 2 - PRODUCTS

2.1

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.

Steel Slotted Support Systems:
assembly.
1.
2.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
b.
c.
d.
e.

3.
4.
5.
6.

Comply with MFMA-4, factory-fabricated components for field

Allied Tube & Conduit.
Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.
Thomas & Betts Corporation.
Unistrut; Tyco International, Ltd.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied
according to MFMA-4.
Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
Channel Dimensions: Selected for applicable load criteria.

B.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types
and sizes of raceway or cable to be supported.

D.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body
and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.
Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual
conductors or cables supported. Body shall be malleable iron.

E.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes, and
bars; black and galvanized.

F.

Mounting, Anchoring, and Attachment Components:
supports to building surfaces include the following:
1.
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Items for fastening electrical items or their

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete,
steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and
building materials where used.
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a.

b.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1)
2)
3)
4)

2.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened portland
cement concrete with tension, shear, and pullout capacities appropriate for supported loads and
building materials in which used.
a.

b.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1)
2)
3)
4)
5)

3.
4.
5.
6.
7.

2.2

Hilti Inc.
ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
MKT Fastening, LLC.
Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

Cooper B-Line, Inc.; a division of Cooper Industries.
Empire Tool and Manufacturing Co., Inc.
Hilti Inc.
ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
MKT Fastening, LLC.

Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS Type 18;
complying with MFMA-4 or MSS SP-58.
Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for attached
structural element.
Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
Toggle Bolts: All-steel springhead type.
Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
A.

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of
supported equipment.

PART 3 - EXECUTION

3.1

APPLICATION
A.

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment
and systems except if requirements in this Section are stricter.

B.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMT,
IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

C.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system,
sized so capacity can be increased by at least 25 percent in future without exceeding specified design
load limits.
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1.
D.

3.2

Secure raceways and cables to these supports with two-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch
and smaller raceways serving branch circuits and communication systems above suspended ceilings
and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION
A.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.

B.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be
adequate to carry present and future static loads within specified loading limits. Minimum static design
load used for strength determination shall be weight of supported components plus 200 lb.

C.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods unless
otherwise indicated by code:
1.
2.
3.
4.
5.

6.
7.
8.

D.

3.3

To Wood: Fasten with lag screws or through bolts.
To New Concrete: Bolt to concrete inserts.
To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.
To Existing Concrete: Expansion anchor fasteners.
Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers
and nuts may be used in existing standard-weight concrete 4 inches thick or greater. Do not use
for anchorage to lightweight-aggregate concrete or for slabs less than 4 inches thick.
To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
To Light Steel: Sheet metal screws.
Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and
other devices on slotted-channel racks attached to substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

INSTALLATION OF FABRICATED METAL SUPPORTS
A.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to
support and anchor electrical materials and equipment.

B.

Field Welding: Comply with AWS D1.1/D1.1M.

3.4

PAINTING
A.

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPCPA 1 requirements for touching up field-painted surfaces.
1.

B.

Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizingrepair paint to comply with ASTM A 780.
END OF SECTION
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SECTION 260533
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.
3.
4.

1.3

Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings.
Boxes, enclosures, and cabinets.
Handholes and boxes for exterior underground cabling.

DEFINITIONS
A.

1.4

GRC: Galvanized rigid steel conduit.

ACTION SUBMITTALS
A.

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and
cabinets.

B.

Shop Drawings: For custom enclosures and cabinets.
attachment details.

1.5

Include plans, elevations, sections, and

INFORMATIONAL SUBMITTALS
A.

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are shown
and coordinated with each other, using input from installers of items involved:
1.
2.

B.

Structural members in paths of conduit groups with common supports.
HVAC and plumbing items and architectural features in paths of conduit groups with common
supports.

Qualification Data: For professional engineer.

PART 2 - PRODUCTS

2.1

METAL CONDUITS, TUBING, AND FITTINGS
A.
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Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

AFC Cable Systems, Inc.
Allied Tube & Conduit; a Tyco International Ltd. Co.
Anamet Electrical, Inc.
Electri-Flex Company.
O-Z/Gedney; a brand of EGS Electrical Group.
Picoma Industries, a subsidiary of Mueller Water Products, Inc.
Republic Conduit.
Robroy Industries.
Southwire Company.
Thomas & Betts Corporation.
Western Tube and Conduit Corporation.
Wheatland Tube Company; a division of John Maneely Company.

B.

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

C.

GRC: Comply with ANSI C80.1 and UL 6.

D.

PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
1.
2.

Comply with NEMA RN 1.
Coating Thickness: 0.040 inch, minimum.

E.

EMT: Comply with ANSI C80.3 and UL 797.

F.

FMC: Comply with UL 1; zinc-coated steel.

G.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

H.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1.
2.

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
Fittings for EMT:
a.
b.

3.
4.

I.

2.2

Material: Steel.
Type: Setscrew.

Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including flexible external bonding jumper.
Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with overlapping
sleeves protecting threaded joints.

Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in
conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from
corrosion and to enhance their conductivity.

NONMETALLIC CONDUITS, TUBING, AND FITTINGS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
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AFC Cable Systems, Inc.
Anamet Electrical, Inc.
Arnco Corporation.
CANTEX Inc.
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5.
6.
7.
8.
9.
10.
11.
12.
B.

2.3

CertainTeed Corp.
Condux International, Inc.
Electri-Flex Company.
Kraloy.
Lamson & Sessions; Carlon Electrical Products.
Niedax-Kleinhuis USA, Inc.
RACO; a Hubbell company.
Thomas & Betts Corporation.

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

BOXES, ENCLOSURES, AND CABINETS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Adalet.
Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.
Erickson Electrical Equipment Company.
FSR Inc.
Hoffman; a Pentair company.
Hubbell Incorporated; Killark Division.
Kraloy.
Milbank Manufacturing Co.
Mono-Systems, Inc.
O-Z/Gedney; a brand of EGS Electrical Group.
RACO; a Hubbell Company.
Robroy Industries.
Spring City Electrical Manufacturing Company.
Stahlin Non-Metallic Enclosures; a division of Robroy Industries.
Thomas & Betts Corporation.
Wiremold / Legrand.

B.

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed
in wet locations shall be listed for use in wet locations.

C.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed
cover.

E.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. Outlet
boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for
the maximum allowable weight.

F.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, galvanized, cast
iron with gasketed cover.

H.

Box extensions used to accommodate new building finishes shall be of same material as recessed box.

I.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
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J.

Gangable boxes are prohibited.

K.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 12 with continuous-hinge cover
with flush latch unless otherwise indicated.
1.
2.
3.

L.

Cabinets:
1.
2.
3.
4.
5.
6.

2.4

Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
Nonmetallic Enclosures: Fiberglass.
Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

NEMA 250, Type 4x stainless steel box with removable interior panel and removable front,
finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.
Key latch to match panelboards.
Metal barriers to separate wiring of different systems and voltage.
Accessory feet where required for freestanding equipment.
Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
A.

General Requirements for Handholes and Boxes:
1.
2.

B.

Boxes and handholes for use in underground systems shall be designed and identified as defined
in NFPA 70, for intended location and application.
Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of
the two.
1.

Manufacturers:
following:
a.
b.
c.
d.
e.
f.

2.
3.
4.
5.
6.
7.
8.
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Subject to compliance with requirements, provide products by one of the

Armorcast Products Company.
Carson Industries LLC.
CDR Systems Corporation; Hubbell Power Systems.
NewBasis.
Oldcastle Precast, Inc.; Christy Concrete Products.
Synertech Moulded Products; a division of Oldcastle Precast, Inc.

Standard: Comply with SCTE 77.
Configuration: Designed for flush burial with open bottom unless otherwise indicated.
Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure and handhole location.
Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS” as indicated.
Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for
secure, fixed installation in enclosure wall.
Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) and Larger:
Have inserts for cable racks and pulling-in irons installed before concrete is poured.
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2.5

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
A.

Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance with
SCTE 77. Strength tests shall be for specified tier ratings of products supplied.
1.
2.
3.

Tests of materials shall be performed by an independent testing agency.
Strength tests of complete boxes and covers shall be by either an independent testing agency or
manufacturer. A qualified registered professional engineer shall certify tests by manufacturer.
Testing machine pressure gages shall have current calibration certification complying with
ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1

RACEWAY APPLICATION
A.

Outdoors: Apply raceway products as specified below unless otherwise indicated:
1.
2.
3.
4.
5.

B.

Exposed Conduit: PVC-Coated GRC.
Concealed Conduit, Aboveground: PVC-Coated GRC.
Underground Conduit: PVC-Coated GRC.
Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric
Solenoid, or Motor-Driven Equipment): LFMC.
Boxes and Enclosures, Aboveground: NEMA 250, Type 4.

Indoors: Apply raceway products as specified below unless otherwise indicated:
1.
2.
3.

Exposed, Not Subject to Physical Damage: GRC.
Exposed, Not Subject to Severe Physical Damage: GRC.
Exposed and Subject to Severe Physical Damage: PVC-Coated GRC.
include the following:
a.

4.
5.
6.
7.
8.

Chlorine Rooms

Concealed in Ceilings and Interior Walls and Partitions: EMT.
Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric
Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
Damp or Wet Locations: GRC.
Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in
institutional and commercial kitchens and damp or wet locations.
Waterpods: EMT

C.

Minimum Raceway Size: 3/4-inch trade size.

D.

Raceway Fittings: Compatible with raceways and suitable for use and location.
1.
2.

3.
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Raceway locations

Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply
with NEMA FB 2.10.
PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of
conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and
fittings. Use sealant recommended by fitting manufacturer and apply in thickness and number of
coats recommended by manufacturer.
EMT: Use setscrew sets, steel fittings. Comply with NEMA FB 2.10.
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4.

Flexible Conduit:
NEMA FB 2.20.

Use only fittings listed for use with flexible conduit.

Comply with

E.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum raceways are
installed for such circuits and pass through concrete, install in nonmetallic sleeve.

F.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

G.

Install surface raceways only where indicated on Drawings.

3.2

INSTALLATION
A.

Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with
NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.

B.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install
horizontal raceway runs above water and steam piping.

C.

Complete raceway installation before starting conductor installation.

D.

Comply with requirements in Division 26 Section 260529"Hangers and Supports for Electrical Systems"
for hangers and supports.

E.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

F.

Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring
conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.

G.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install
conduits parallel or perpendicular to building lines.

H.

A. Support conduit within 12 inches of enclosures to which attached.

I.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed
compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's
written instructions.

J.

Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior
to assembly.

K.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect
conductors including conductors smaller than No. 4 AWG.

L.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or
cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings
on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated throat metal
grounding bushings on service conduits.

M.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts
hand tight plus 1/4 turn more.

N.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the
locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
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O.

Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a
guide to make cut straight and perpendicular to the length.

P.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than
200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground
raceways designated as spare above grade alongside raceways in use.

Q.

Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed
sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover
plate having a finish similar to that of adjacent plates or surfaces. Install raceway sealing fittings
according to NFPA 70.

R.

Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are
between the seal and the following changes of environments. Seal the interior of all raceways at the
following points:
1.
2.
3.

S.

Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
Where an underground service raceway enters a building or structure.
Where otherwise required by NFPA 70.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible
conduit for equipment subject to vibration, noise transmission, or movement; and for transformers and
motors.
1.
2.

Use LFMC in damp or wet locations subject to severe physical damage.
Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

T.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to bottom of box unless
otherwise indicated.

U.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and
install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight
connection between box and cover plate or supported equipment and box.

V.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical
channel.

W.

Locate boxes so that cover or plate will not span different building finishes.

X.

Support boxes of three gangs or more from more than one side by spanning two framing members or
mounting on brackets specifically designed for the purpose.

Y.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

3.3

INSTALLATION OF UNDERGROUND CONDUIT
A.

Direct-Buried Conduit:
1.
2.
3.
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Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom
as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches in nominal diameter.
Install backfill as specified in Division 31 Section "Earth Moving."
After installing conduit, backfill and compact. Start at tie-in point, and work toward end of conduit
run, leaving conduit at end of run free to move with expansion and contraction as temperature
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4.

5.

changes during this process. Firmly hand tamp backfill around conduit to provide maximum
supporting strength. After placing controlled backfill to within 12 inches of finished grade, make
final conduit connection at end of run and complete backfilling with normal compaction as
specified in Division 31 Section "Earth Moving."
Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances
through floor unless otherwise indicated. Encase elbows for stub-up ducts throughout length of
elbow.
Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at
building entrances through floor.
a.

6.

3.4

Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the coupling.
b.
For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches
from edge of foundation or equipment base. Install insulated grounding bushings on
terminations at equipment.
Underground Warning Tape:
Comply with requirements in Division 26 Section 260553
"Identification for Electrical Systems."

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
A.

Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting
conduits to minimize bends and deflections required for proper entrances.

B.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of other
enclosures 1 inch above finished grade.

D.

Install handholes with bottom below frost line, 24” below grade.

E.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as
required for installation and support of cables and conductors and as indicated. Select arm lengths to
be long enough to provide spare space for future cables but short enough to preserve adequate working
clearances in enclosure.

F.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut wall of
enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and
seal around penetrations after fittings are installed.

3.5

PROTECTION
A.

Protect coatings, finishes, and cabinets from damage and deterioration.
1.
2.

Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
Repair damage to PVC coatings or paint finishes with matching touchup coating recommended
by manufacturer.

END OF SECTION
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.
3.
4.
5.
6.
7.
8.

1.3

Identification for raceways.
Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.
Warning labels and signs.
Instruction signs.
Equipment identification labels.
Miscellaneous identification products.

ACTION SUBMITTALS
A.

Product Data: For each electrical identification product indicated.

B.

Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting provisions,
and graphic features of identification products.

C.

Identification Schedule: An index of nomenclature of electrical equipment and system components
used in identification signs and labels.

1.4

QUALITY ASSURANCE
A.

Comply with ANSI A13.1.

B.

Comply with NFPA 70.

C.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D.

Comply with ANSI Z535.4 for safety signs and labels.

E.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by
label printers, shall comply with UL 969.

091719

260553-1
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

1.5

COORDINATION
A.

Coordinate identification names, abbreviations, colors, and other features with requirements in other
Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring
diagrams, and the Operation and Maintenance Manual; and with those required by codes, standards,
and 29 CFR 1910.145. Use consistent designations throughout Project.

B.

Coordinate installation of identifying devices with completion of covering and painting of surfaces where
devices are to be applied.

C.

Coordinate installation of identifying devices with location of access panels and doors.

D.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

POWER RACEWAY IDENTIFICATION MATERIALS
A.

2.2

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for
each raceway size.

UNDERGROUND-LINE WARNING TAPE
A.

Tape:
1.
2.
3.

B.

Color and Printing:
1.
2.
3.

2.3

Recommended by manufacturer for the method of installation and suitable to identify and locate
underground electrical and communications utility lines.
Printing on tape shall be permanent and shall not be damaged by burial operations.
Tape material and ink shall be chemically inert, and not subject to degrading when exposed to
acids, alkalis, and other destructive substances commonly found in soils.

Comply with ANSI Z535.1 through ANSI Z535.5.
Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.
Inscriptions for Orange-Colored Tapes:
TELEPHONE CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

CATV

CABLE,

WARNING LABELS AND SIGNS
A.

Comply with NFPA 70 and 29 CFR 1910.145.

B.

Self-Adhesive Warning Labels:
Factory-printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment unless otherwise indicated.

2.4

INSTRUCTION SIGNS
A.
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Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches
and 1/8 inch thick for larger sizes.
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1.
2.
3.

Engraved legend with black letters on white face.
Punched or drilled for mechanical fasteners.
Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

B.

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. Minimum
letter height shall be 3/8 inch.

C.

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal transfer or
equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a weatherproof and
UV-resistant seal for label.

2.5

EQUIPMENT IDENTIFICATION LABELS
A.

2.6

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. White letters
on a dark-gray background. Minimum letter height shall be 3/8 inch.

MISCELLANEOUS IDENTIFICATION PRODUCTS
A.

Paint: Comply with requirements in Division 09 painting Sections for paint materials and application
requirements. Select paint system applicable for surface material and location (exterior or interior).

B.

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws
with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Verify identity of each item before installing identification products.

B.

Location: Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment.

C.

Apply identification devices to surfaces that require finish after completing finish work.

D.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and methods
recommended by manufacturer of identification device.

E.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to
the location and substrate.

F.

Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line
warning tape directly above line at 6 to 8 inches below finished grade. Use multiple tapes where width
of multiple lines installed in a common trench exceeds 16 inches overall.

G.

Painted Identification:
Comply with requirements in Division 09 painting Sections for surface
preparation and paint application.
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3.2

IDENTIFICATION SCHEDULE
A.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes,
manholes, and handholes, use color-coding conductor tape to identify the phase.
1.

Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors listed below
for ungrounded service, feeder and branch-circuit conductors.
a.
b.

Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities
having jurisdiction permit.
Colors for 240/120-V Circuits:
1)
2)
3)

c.

Colors for 480/277-V Circuits:
1)
2)
3)

d.

Phase A: Black.
Phase B: Purple.
Phase C: Red.

Phase A: Brown.
Phase B: Orange.
Phase C: Yellow.

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches from terminal points and in boxes where splices or taps are made.
Apply last two turns of tape with no tension to prevent possible unwinding. Locate bands
to avoid obscuring factory cable markings.

B.

Install instructional sign including the color-code for grounded and ungrounded conductors using
adhesive-film-type labels.

C.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and signal
connections.
1.
2.
3.

D.

Locations of Underground Lines: Identify with underground-line warning tape for power, lighting,
communication, and control wiring and optical fiber cable.
1.
2.

E.

Limit use of underground-line warning tape to direct-buried cables.
Install underground-line warning tape for both direct-buried cables and cables in raceway.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-adhesive
warning labels.
1.
2.
3.
4.
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Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull
points. Identify by system and circuit designation.
Use system of marker tape designations that is uniform and consistent with system used by
manufacturer for factory-installed connections.
Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the
Operation and Maintenance Manual.

Comply with 29 CFR 1910.145.
Identify system voltage with black letters on an orange background.
Apply to exterior of door, cover, or other access.
For equipment with multiple power or control sources, apply to door or cover of equipment
including, but not limited to, the following:
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a.
b.

Power transfer switches.
Controls with external control power connections.

F.

Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of
electrical systems and items to which they connect. Install instruction signs with approved legend where
instructions are needed for system or equipment operation.

G.

Equipment Identification Labels: On each unit of equipment, install unique designation label that is
consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. Apply labels
to disconnect switches and protection equipment, central or master units, control panels, control
stations, terminal cabinets, and racks of each system. Systems include power, lighting, control,
communication, signal, monitoring, and alarm systems unless equipment is provided with its own
identification.
1.

Labeling Instructions:
a.

b.
c.
d.

2.

Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-inchhigh label; where two lines of text are required, use labels 2 inches high.
Outdoor Equipment: Engraved, laminated acrylic or melamine label.
Elevated Components: Increase sizes of labels and letters to those appropriate for viewing
from the floor.
Unless provided with self-adhesive means of attachment, fasten labels with appropriate
mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

Equipment to Be Labeled:
a.

b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

Panelboards: Typewritten directory of circuits in the location provided by panelboard
manufacturer. Panelboard identification shall be self-adhesive or engraved, laminated
acrylic or melamine label.
Enclosures and electrical cabinets.
Access doors and panels for concealed electrical items.
Switchboards.
Transformers: Label that includes tag designation shown on Drawings for the transformer,
feeder, and panelboards or equipment supplied by the secondary.
Emergency system boxes and enclosures.
Enclosed switches.
Enclosed circuit breakers.
Enclosed controllers.
Variable-speed controllers.
Push-button stations.
Power transfer equipment.
SCADA panels.
Motor control panels.

END OF SECTION
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SECTION 260901
SUPERVISORY CONTROL AND DATA ACQUISITION

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
Telemetry System Panel applicable to all sites receiving the SCADA radio system

B.

The Contractor will furnish, fabricate, and install the SCADA Telemetry System Panels at each site
indicated on the Drawings. The Contractor will connect all conduits from the Telemetry Panel to the
SCADA panel at each site but will not connect the wires to the terminal blocks inside of the existing
SCADA panels. The Contactor will leave a coil of wire of at least 8 feet for the Owner’s System
Integrator to connect. The Contractor will provide all submittals for the Telemetry Panels. At all sites
where the radio system is being installed, the existing telephone dialer system will remain in service as
a backup.

C.

The Contractor will have a representative present as needed while the Owner’s system integrator is
connecting the wiring to the existing SCADA panels to diagnose any wiring/equipment issues related to
the work performed by the Contractor.

D.

At all sites where Waterpod are being installed, the Contractor will run conduit and wire from the PLC
installed by the Waterpod fabricator within the Waterpod to the existing SCADA panel at each
respective site for communication between the two systems.

1.3

DEFINITIONS
A.

PLC: Programmable Logic Controller.

B.

SCADA: Supervisory Control and Data Acquisition

1.4

SCADA RADIO TELEMETRY PANEL DESCRIPTION
A.

All labor, materials, equipment and as shown, specified and required to furnish, install, calibrate, test,
start-up and place in satisfactory operation a complete SCADA Radio Telemetry System as indicated on
the Drawings.

B.

The radio telemetry system will provide a radio communication link between the local SCADA panel at
each site and the current radio system located at the High Service Facility. The High Service Facility
radio system will retransmit the radio communication to the Master SCADA system located at the
Ramsey DPW Garage.

C.

The radio telemetry system will be the primary communication for the SCADA system at each of the
sites receiving the new radio telemetry system. However, each of the sites will retain the current
Centrex telephone dialer system as a backup.
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D.

The system includes, but is not limited to the following major equipment:
1.
Data Radio Hardware
2.
Lightning Arrestors
3.
Terminal Blocks
4.
Pilot Lights
5.
Power supply
6.
Enclosure

E.

The SCADA Radio System shall be furnished by a single Supplier responsible for providing a complete
and integrated system. The supplier shall have a minimum of five years of experience in the design,
fabrication, testing, and integration of SCADA radio system panel hardware.

1.5

ACTION SUBMITTALS

A.

Product Data: For each type of product indicated.

B.

Shop Drawings: Provide system configuration drawings of the proposed SCADA system and all of the
associated components:
1.
Include coordination drawings showing existing SCADA system panel hardware being connected
to.
2.
Panel Mounted Devices
3.
Terminal Blocks.
4.
Dimensional drawings of SCADA radio system cabinet.
5.
Power Supply
6.
Overall functional description keyed to system schematic diagrams.
7.
Complete functional description of the operation of the radio panel.
8.
A Bill of Material list clearly keyed to the catalog cut numbering system.
9.
Overall wiring diagrams.
10.
Overall interconnection wiring diagrams.
11.
Pilot lights, lightning arrestors, and radio system hardware.
12.
Dimensioned panel drawings with front view and interior views of panels with all components
labeled, and all terminal strips, and all panel wiring diagrams.
13.
Radio antenna.

C.

General Submittal Requirements:
1.
Shop Drawings shall be prepared by persons with the following qualifications:
a.

1.6

Minimum of five years of experience in the design of SCADA radio systems.

CLOSEOUT SUBMITTALS
A.

Operation and Maintenance Data: For SCADA system and components to include in emergency,
operation, and maintenance manuals.
1.
Provide operation and maintenance data to include the following:
a.
b.
c.
d.
2.

B.
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Operating instructions for SCADA radio system equipment panel.
Frequency of testing of installed components.
Requirements and recommendations related to results of maintenance.
Manufacturer's user training manuals.

Manufacturer's required maintenance related to system warranty requirements.

Complete as-built function description, wiring diagrams, interconnection wiring diagrams, and panel
drawings.
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1.7

MAINTENANCE MATERIAL SUBMITTALS
A.

Furnish extra materials that match products installed and that are packaged with protective covering for
storage and identified with labels describing contents.
1.
2.
3.
4.

1.8

Lamps: Quantity equal to 10 percent of each type installed, but no fewer than 2 of each type.
Switches: Quantity equal to one of each type installed.
Keys and Tools: One extra set for access to locked and tamperproofed components.
Fuses: Two of each type installed in the system.

QUALITY ASSURANCE
A.

Installer Qualifications: Contractor shall have a minimum of Five (5) years of documented experience in
the design, construction, testing, and integration of SCADA radio systems.

PART 2 - PRODUCTS

2.1

Panels will be fabricated in a UL-Listed Panel Ship and will bear the UL-508 serialized label or be thirdparty certified.

2.2

Telemetry System Panel Components For Sites Receiving the Radio System
A.

Radio: Frequency hopping, spread-spectrum data radio system.
1.
Secure serial data communication in the license-free 900 MHz band.
2.
fully enclosed housing
3.
DIN rail-mountable
4.
Frequency Range 902 to 928 MHz
5.
Frequency Accuracy ±2.5 ppm (900 MHz)
6.
Radio Modes Half Duplex, pseudo Full Duplex
7.
Configuration via embedded HTTP, HTTPS web interface & or Telnet/SSH/Serial console.
8.
RF Channel Data Rate 32,000 bps, 64,000 bps, 128,000 bps or 256,000 bps
9.
Operating Modes Master, remote, repeater or network-bridge
10.
Firmware: Local and over-the-air flash-based firmware
11.
Encryption: 256-bit AES
12.
Schneider Trio KR900 radio

B.

Radio antenna:
1.
Frequency Range: 902 to 928 MHz
2.
Yagi directional antenna
3.
Gain: 10 dB
4.
Provide lightning arrestor
5.
Model: Schneider Trio TBUM915YA-10NY

C.

Power Supply
1.
Universal AC input / Full range
2.
Protections: Short circuit / Overload / Over voltage
3.
Battery low protection / Battery reverse polarity protection by fuse
4.
Cooling by free air convention
5.
Can be installed on DIN rail TS-35/7.5 or 15
6.
Output: DC Voltage – 13.8V
7.
Input: Voltage Range – 90 ~ 264VAC
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8.
9.

Working Temperature: -30 ~ +70°C

D.

Surge Arrestors
1.
A/C Surge Protective Devices
a.
120V Single Phase
b.
LED status indicator (ON=Good / OFF=Replace)
c.
5-year warranty
2.
RF Surge Protectors
a.
Surge current 20kA
b.
Frequency range 698 MHz to 2.7 GHz
c.
Waterproof IP67 rated

E.

Current Limiting Class CC Fuses
1.
Branch circuit rated for 600 VAC
2.
Interrupting Rating: 200,000 RMS Symmetrical Amps
3.
UL Listed, Class CC, Guide JDDZ, File E162363
4.
Mounting: 35mm DIN rail or panel mount
5.
Fuse Blocks: BCM – UL Listed E14853 – IZLT

F.

DIN Rail Mount
1.
DIN Rails: 35 mm (7.5 and 15mm deep)
2.
Standard rail
3.
Perforated

2.3

Enclosures
A.

NEMA 3R, 4, or 4X, Lockable

B.

Materials: Stainless Steel

C.

Front door mounted warning/indicator lights

D.

Panel Door: Fitted with quarter turn latches; no door window.

E.

Manufacturer: Hoffman CSD Series

2.4 ADDITIONAL COMPONENTS
A. Power supply: Allen Bradley 1606XLE-120E
B. Circuit Breakers: Allen Bradley 1489 Series
C. Relays: Allen Bradley 700HLT Series
D. LED Pilot Lights: Allen Bradley 855P Series
E. Wire Terminal Blocks: Allen Bradley 1492 Series
F. Wire Duct: Panduit, Iboco, or Thomas & Betts
G. DIN Rails: Direct Logic
H. 120 Volt Duplex Outlet: Lutron or Leviton
I.
Fuse blocks: BCM – UL Listed E14853 – IZLT
J.
Transformers: General Electric, Cutler Hammer, or approved equal.

PART 3 - EXECUTION

3.1
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EQUIPMENT INSTALLATION
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A.

Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830 mm) above the
finished floor.

B.

Plastic wireway shall be used to train wires in all panels. Wireway fill shall not exceed 40% and shall
be run in continuous lengths with snap-on plastic covers. Panel wiring shall be a minimum size No. 14
AWG, except as noted on the drawings. Wiring shall not be spliced and in no case shall a wire nut
connection be permitted. Wire shall be run in continuous lengths from screw terminal to screw
terminal. Wire service loops shall be provided to permit device removal. All wiring shall be tagged as
specified on circuit and wiring diagrams. Each wire for external connections shall be termined on a
terminal block.

C.

Panels shall have a front, rear, bottom, and top section and will include a full length hinge for the door.
The panel door will open the full height of the enclosure.

D.

Terminations of wire shall be made with preinsulated pressure crimp type terminal connectors with ring
tongues, and shall be run straight, horizontally, or vertically with short-radius right angle bends. Each
wire shall be protected from abrasion where it leaves a channel or duct.

E.

The Panel shall be equipped with an internal power supply and fuse. A duplex service outlet will also
be provided.

3.2

IDENTIFICATION
A.

Identify system components, wiring, cabling, and terminals. Comply with requirements for identification
specified in Division 26 Section 260553 "Identification for Electrical Systems."

B.

Provide engraved, laminated acrylic, or melamine plastic labels for the SCADA Radio Panel including
labels for each pilot light.
1.
Engraved legend with black letters on white face.
2.
Punched or drilled for mechanical fasteners.

3.3

GROUNDING
A.

3.4

Ground Telemetry panels and associated circuits.

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust components, assemblies, and equipment installations, including connections.

B.

Perform tests and inspections to verify panel works as designed.

C.

Tests and Inspections:

3.5

DEMONSTRATION
A.

Train Owner's maintenance personnel to adjust, operate, and maintain SCADA radio system.

END OF SECTION
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SECTION 262416
PANELBOARDS

PART 1 - GENERAL

1.1

SUMMARY
A.

This section includes:
1.
Panelboards.

B.

Related Documents: The contract documents as defined in Section 01010 – Summary of Work, apply to
the work of this section. Additional requirements and information necessary to complete the work of this
section may be found in other documents.

C.

Related Sections:
1.
Section 260553 – Identification for Electrical Systems.

1.2

SUBMITTALS
A.

Product Data: Required

B.

Shop Drawings: Required

C.

Directories: Required

1.3

QUALITY ASSURANCE
A.

Panelboards shall be UL Listed and labeled and shall be designed in accordance with the applicable
standards of ANSI and NEMA.

PART 2 - PRODUCTS

2.1

GENERAL CLASSIFICATION
A.

091719

Manufacturers: General Electric Company (G.E.) Catalog numbers are used to identify type of
equipment specified. Equivalent products by the following manufacturers are acceptable:
1.
Siemens
2.
Cutler Hammer
3.
Square-D
a.
NQ Series Panelboards
b.
NQ Surge Protective Device
4.
Eaton/Cutler Hammer
a.
Branch Circuit Panels:
1)
120/240V: G.E. Type NF
b.
Distribution Panels:
1)
Circuit breaker: G.E. Type CS or A

262416-1
BOROUGH OF RAMSEY Arsenic Treatment System
Replacement Facilities, Contract No. 19-3. - RAM288*1D*1E - REBID

2.2

BRANCH/DISTRIBUTION CIRCUIT PANELS
A.

Cabinet: Construct cabinet with code gauge galvanized steel. Provide minimum 20 inch wide cabinets,
and extra wiring space where incoming feed-through or parallel lines are required.

B.

Doors: Provide single door construction, made of cold-rolled steel. Door shall have concealed hinges,
flush catch, and lock. (Tee bar handles not acceptable). Secure top and bottom of door to cabinet by
slotted steel bolts. Release shall be by one-half turn with a screwdriver. All panels shall be keyed alike.
1.
Panelboards shall be equipped with “door within door” type trim.

C.

Panels located adjacent to each other shall have identically sized enclosures and trims.

D.

Finish: Finish exposed parts with one coat of primer and one coat of light gray enamel suitable for
overpainting in field if desired.

E.

Phase, neutral and ground bus bars shall be tin plated copper.

F.

Provide all hardware for future breakers, identified on drawings as SPACES, or for the full length of
usable bus, whichever is longer.

G.

Provide ground bus with full complement of terminals in addition to insulated neutral bus.

H.

Circuit Breakers:
1.
Provide main breakers for all panelboards rated as indicated on drawings.
2.
Provide multi-pole units with common trip elements. Handle ties are not acceptable.
3.
Provide key-operated circuit breakers in the panelboards used for the Fire Alarm. Security and
CCTV Systems. Circuit breakers shall be similar to square D type QO_K.
4.
120/240V branch circuit panelboards: Molded cast bolt-on type designed for 120/240V, three
phase, four wire service with minimum 10,000 amperes rms short circuit rating.
5.
277/480V branch circuit panelboards: Molded cast bolt-on type designed for 277/480V, three
phase, four wire service with minimum 14,000 amperes rms short circuit rating.

I.

Provide all panelboards with lockout/tagout devices; Circuit-Safe type as manufactured by Stranco, Inc.
or approved equal.

J.

Nameplates: Provide screwed-on (no adhesives) engraved bakelite nameplate identification on outside
of each panel showing panel designation, voltage and phase in minimum 1/4 inch high letters.

K.

Circuit directories: Provide a metal-framed circuit directory on inside of inner door, with plastic protector.

L.

Provide 2-3/4 inch and 1-1 inch spare empty conduits routed above into accessible ceiling space from
all flush mounted panelboards.

M.

Panels serving electronic equipment and/or other harmonic producing loads shall be equipped with
double neutral bus bars.

N.

NEMA 12

O.

Provide surge protective devices as indicated on drawings.

P.

Spare Capacity: Provide minimum of 25% panel space positions and spare breakers as indicated.

Q.

Panel boards will include an integral surge protective device (SPD) within the panelboard. A separate
SPD device will not be accepted.
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PART 3 - EXECUTION

3.1

CLEARANCES
A.

3.2

Minimum code required clearances around panelboards must be maintained.

MOUNTING HEIGHT
A.

3.3

Typically mount panel boards top at 6 ft. - 0 in. above finished floor but no more than 6 ft. - 6 in. above
finished floor to top of circuit breaker handle.

MOUNTING HARDWARE
A.

3.4

Provide all necessary blocking, channels and other hardware for securing panelboards to wall, column,
or other parts of building structure.

FIELD CONTROL
A.

Section 014000 – Quality Requirements: Field Testing and Inspection.

B.

Inspect and test in accordance with NETA ATS, except Section 4.

C.

Perform inspections and tests listed in NETA ATS, Section 7.5.

END OF SECTION
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SECTION 262713
ELECTRICITY METERING

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

1.3

Section includes equipment for electricity metering by utility company.

DEFINITIONS
A.

1.4

KY Pulse: Term used by the metering industry to describe a method of measuring consumption of
electricity that is based on a relay opening and closing in response to the rotation of the disk in the
meter.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Shop Drawings: For electricity-metering equipment.
1.
2.

1.5

Dimensioned plans and sections or elevation layouts.
Wiring Diagrams: For power, signal, and control wiring. Identify terminals and wiring
designations and color-codes to facilitate installation, operation, and maintenance. Indicate
recommended types, wire sizes, and circuiting arrangements for field-installed wiring, and show
circuit protection features.

INFORMATIONAL SUBMITTALS
A.

1.6

Field quality-control reports.

CLOSEOUT SUBMITTALS
A.

Operation and Maintenance Data. In addition to items specified in Division 01 Section "Operation and
Maintenance Data," include the following:
1.

1.7

Application and operating software documentation.

QUALITY ASSURANCE
A.

091719

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
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1.8

DELIVERY, STORAGE, AND HANDLING
A.

1.9

Receive, store, and handle modular meter center according to NECA 400.

PROJECT CONDITIONS
A.

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to provide
temporary electrical service according to requirements indicated:
1.
2.

1.10
A.

Notify Owner no fewer than two days in advance of proposed interruption of electrical service.
Do not proceed with interruption of electrical service without Owner's written permission.

COORDINATION
Electrical Service Connections:
follows:
1.
2.
3.

Coordinate with utility companies and components they furnish as

Comply with requirements of utilities providing electrical power services.
Coordinate installation and connection of utilities and services, including provision for electricitymetering components.
Contractor to submit application for service connection to Rockland Electric and coordinate
disconnecting of existing service and reconnection to new service with Rockland Electric.

PART 2 - PRODUCTS

2.1

EQUIPMENT FOR ELECTRICITY METERING BY UTILITY COMPANY
A.

Meters will be furnished by utility company.

B.

Current-Transformer Cabinets: Comply with requirements of electrical-power utility company.

C.

Meter Sockets: Comply with requirements of electrical-power utility company.

D.

Meter Sockets: Steady-state and short-circuit current ratings shall meet indicated circuit ratings.

2.2

EQUIPMENT FOR ELECTRICITY METERING BY OWNER
A.

General Requirements for Owner's Meters:
1.
2.
3.
4.

B.

Kilowatt-hour Meter: Electronic three-phase meters, measuring electricity used.
1.

091719

Comply with UL 1244.
Enclosure: NEMA 250, Type 3R minimum, with hasp for padlocking or sealing.
Identification: Comply with requirements in Division 26 Section 260553 "Identification for
Electrical Systems."
Current-Transformer Cabinet: Listed or recommended by metering equipment manufacturer for
use with sensors indicated.

Voltage and Phase Configuration: Meter shall be designed for use on circuits with voltage rating
and phase configuration indicated for its application.
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2.
3.
C.

Kilowatt-hour/Demand Meter: Electronic three-phase meters, measuring electricity use and demand.
Demand shall be integrated over a 15-minute interval.
1.

D.

Display: LCD with characters not less than 0.25 inch high, indicating accumulative kilowatt-hours
and current kilowatt load. Retain accumulated kilowatt-hour in a nonvolatile memory, until reset.
Display: Digital electromechanical counter, indicating accumulative kilowatt-hours.

Voltage and Phase Configuration: Meter shall be designed for use on circuits with voltage rating
and phase configuration indicated for its application.

Data Transmission Cable: Transmit KY pulse data over Class 1 control-circuit conductors in raceway.
Comply with Division 26 Section 260523 "Control-Voltage Electrical Power Cables."

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Comply with equipment installation requirements in NECA 1.

B.

Install meters furnished by utility company. Install raceways and equipment according to utility
company's written requirements. Provide empty conduits for metering leads and extend grounding
connections as required by utility company.

C.

Install modular meter center according to NECA 400 switchboard installation requirements.

3.2

IDENTIFICATION
A.

Comply with requirements for identification specified in Division 26 Section 260553 "Identification for
Electrical Systems."
1.
2.

3.3

Series Combination Warning Label: Self-adhesive type, with text as required by NFPA 70.
Equipment Identification Labels: Adhesive film labels with clear protective overlay.

FIELD QUALITY CONTROL
A.

Perform tests and inspections.
1.

B.

Tests and Inspections:
1.
2.
3.
4.

C.
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Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

Connect a load of known kilowatt rating, 1.5 kW minimum, to a circuit supplied by metered feeder.
Turn off circuits supplied by metered feeder and secure them in off condition.
Run test load continuously for eight hours minimum, or longer, to obtain a measurable meter
indication. Use test-load placement and setting that ensures continuous, safe operation.
Check and record meter reading at end of test period and compare with actual electricity used,
based on test-load rating, duration of test, and sample measurements of supply voltage at testload connection. Record test results.

Electricity metering will be considered defective if it does not pass tests and inspections.
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D.

Prepare test and inspection reports.

END OF SECTION
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SECTION 262726
WIRING DEVICES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.
3.

1.3

Receptacles, receptacles with integral GFCI, and associated device plates.
Snap switches.
Communications outlets.

DEFINITIONS
A.

1.4

GFCI: Ground-fault circuit interrupter.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.

1.5

Receptacles for Owner-Furnished Equipment: Match plug configurations.

ACTION SUBMITTALS
A.

Product Data: For each type of product.

B.

Shop Drawings: List of legends and description of materials and process used for premarking wall
plates.

C.

Samples: One for each type of device and wall plate specified, in each color specified.

1.6

INFORMATIONAL SUBMITTALS
A.

1.7

Field quality-control reports.

CLOSEOUT SUBMITTALS
A.

091719

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label
warnings and instruction manuals that include labeling conditions.
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PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Manufacturers' Names: Shortened versions (shown in parentheses) of the following manufacturers'
names are used in other Part 2 articles:
1.
2.
3.
4.

B.

2.2

Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
Leviton Mfg. Company Inc. (Leviton).
Pass & Seymour/Legrand (Pass & Seymour).

Source Limitations: Obtain each type of wiring device and associated wall plate from single source from
single manufacturer.

GENERAL WIRING-DEVICE REQUIREMENTS
A.

Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

B.

Comply with NFPA 70.

C.

Devices that are manufactured for use with modular plug-in connectors may be substituted under the
following conditions:
1.
2.

2.3

Connectors shall comply with UL 2459 and shall be made with stranding building wire.
Devices shall comply with the requirements in this Section.

STRAIGHT-BLADE RECEPTACLES
A.

Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R,
UL 498, and FS W-C-596.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.4

Cooper; 5351 (single), CR5362 (duplex).
Hubbell; HBL5351 (single), HBL5352 (duplex).
Leviton; 5891 (single), 5352 (duplex).
Pass & Seymour; 5361 (single), 5362 (duplex).

GFCI RECEPTACLES
A.

General Description:
1.
2.
3.

B.
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Straight blade, feed-through type.
Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
Include indicator light that shows when the GFCI has malfunctioned and no longer provides
proper GFCI protection.

Duplex GFCI Convenience Receptacles, 125 V, 20 A:
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1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.5

Cooper; VGF20.
Hubbell; GFR5352L.
Pass & Seymour; 2095.
Leviton; 7590.

TOGGLE SWITCHES
A.

Comply with NEMA WD 1, UL 20, and FS W-S-896.

B.

Switches, 120/277 V, 20 A:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.

Single Pole:
1)
2)
3)
4)

b.

Two Pole:
1)
2)
3)
4)

2.6

Cooper; AH1221.
Hubbell; HBL1221.
Leviton; 1221-2.
Pass & Seymour; CSB20AC1.

Cooper; AH1222.
Hubbell; HBL1222.
Leviton; 1222-2.
Pass & Seymour; CSB20AC2.

WALL PLATES
A.

Single and combination types shall match corresponding wiring devices.
1.
2.
3.
4.

B.

2.7

Plate-Securing Screws: Metal with head color to match plate finish.
Material for Finished Spaces: Steel with white baked enamel, suitable for field painting.
Material for Unfinished Spaces: Galvanized steel.
Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and labeled
for use in wet and damp locations.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, diecast aluminum with lockable cover.

FINISHES
A.

Device Color:
1.
2.

B.
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Wiring Devices Connected to Normal Power System: Almond unless otherwise indicated or
required by NFPA 70 or device listing.
Wiring Devices Connected to Emergency Power System: Red.

Wall Plate Color: For plastic covers, match device color.
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PART 3 - EXECUTION

3.1

INSTALLATION
A.

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.

B.

Coordination with Other Trades:
1.
2.
3.
4.

C.

Protect installed devices and their boxes. Do not place wall finish materials over device boxes
and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint,
and other material that may contaminate the raceway system, conductors, and cables.
Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the
joint is troweled flush with the face of the wall.
Install wiring devices after all wall preparation, including painting, is complete.

Conductors:
1.
2.
3.
4.

Do not strip insulation from conductors until right before they are spliced or terminated on
devices.
Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring
or nicking of solid wire or cutting strands from stranded wire.
The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300,
without pigtails.
Existing Conductors:
a.
b.
c.

D.

Device Installation:
1.
2.
3.
4.
5.
6.
7.
8.
9.

E.

Replace devices that have been in temporary use during construction and that were installed
before building finishing operations were complete.
Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.
Do not remove surface protection, such as plastic film and smudge covers, until the last possible
moment.
Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in
length.
When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor
tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
Use a torque screwdriver when a torque is recommended or required by manufacturer.
When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.
Tighten unused terminal screws on the device.
When mounting into metal boxes, remove the fiber or plastic washers used to hold devicemounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:
1.
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Cut back and pigtail, or replace all damaged conductors.
Straighten conductors that remain and remove corrosion and foreign matter.
Pigtailing existing conductors is permitted, provided the outlet box is large enough.

Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the left.
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2.

Install hospital-grade receptacles in patient-care areas with the ground pin or neutral blade at the
top.

F.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet
boxes when standard device plates do not fit flush or do not cover rough wall opening.

G.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with
grounding terminal of receptacles on top. Adjust locations of floor service outlets and service poles to
suit arrangement of partitions and furnishings.

3.2

GFCI RECEPTACLES
A.

3.3

Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not
required.

IDENTIFICATION
A.

Comply with Division 26 Section 260553 "Identification for Electrical Systems."

B.

Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags
inside outlet boxes.

3.4

FIELD QUALITY CONTROL
A.

Tests for Convenience Receptacles:
1.
2.
3.
4.
5.
6.

Line Voltage: Acceptable range is 105 to 132 V.
Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.
GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
Using the test plug, verify that the device and its outlet box are securely mounted.
Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker,
poor connections, inadequate fault current path, defective devices, or similar problems. Correct
circuit conditions, remove malfunctioning units and replace with new ones, and retest as specified
above.

B.

Wiring device will be considered defective if it does not pass tests and inspections.

C.

Prepare test and inspection reports.

END OF SECTION
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SECTION 262816
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

SUMMARY
A.

Section Includes:
1.
Fusible switches.
2.
Nonfusible switches.
3.
Fuses.

B.

Related Documents: The Contract Documents, as defined in Section 011000 - Summary of Work, apply
to the Work of this Section. Additional requirements and information necessary to complete the Work of
this Section may be found in other Documents.

C.

Related Sections:
1.
Section 260500 - Common Work Results for Electrical: Basic electrical methods.

1.2

REFERENCES
A.

National Electrical Testing Association (NETA):
1.
NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and
Systems.

B.

National Electrical Contractors Association (NECA):
1.
NECA SI - Standard of Installation.

C.

National Electrical Manufacturers Association (NEMA):
1.
NEMA FU 1 - Low Voltage Cartridge Fuses.
2.
NEMA KS 1 - Enclosed Switches.

D.

National Fire Protection Association (NFPA):
1.
NFPA 70 - National Electrical Code.

1.3

SUBMITTALS
A.

Section 013300 - Submittal Procedures: Procedures for submittals.
1.
Product Data:
a.
Switch ratings and enclosure dimensions.
b.
Fuse data sheets showing electrical characteristics including time-current curves.
2.
Assurance/Control Submittals:
a.
b.

B.
091719

Certificates:
Manufacturer's certificate that Products meet or exceed specified
requirements.
Manufacturer's Instructions:
Indicate application conditions and limitations of use
stipulated by Product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of Product.

Section 017704 - Closeout Procedures and Training: Procedures for closeout submittals.
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1.

1.4

Project Record Documents: Record actual locations of enclosed switches and actual fuse sizes.

QUALITY ASSURANCE
A.

Perform Work in accordance with NECA SI.

B.

Manufacturer Qualifications: Company specializing in manufacturing Products specified in this Section
with minimum five years documented experience.

C.

Regulatory Requirements:
1.
Conform to requirements of NFPA 70.
2.
Products: Listed and classified by Underwriters Laboratories, Incorporated as suitable for
purpose specified and indicated.

1.5

MAINTENANCE
A.

Section 017704 - Closeout Procedures and Training: Procedures for closeout submittals.

B.

Extra Products: At completion of installation, deliver to Owner.
1.
Three of each size and type fuse installed.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Switches: Subject to compliance with project requirements, manufacturer's offering Products which may
be incorporated in the Work include the following:
1.
General Electric Company (800) 626-2000.
2.
Siemens Energy & Automation, Alpharetta, GA (800) 964-4114.
3.
Square D Company, Palatine, IL (800) 392-8781.
4.
Eaton Corporation, Cutler-Hammer Products, Pittsburg, PA (800) 525-2000.

B.

Fuses: Subject to compliance with project requirements, manufacturers offering Products which may be
incorporated in the Work include the following:
1.
Cooper Industries Incorporated, Waukesha, WI (414) 524-3300.
2.
General Electric Company (800) 626-2000.
3.
Gould Shawmut, Newburyport, MA (508) 462-6662.

C.

Section 016000 - Product Requirements: Product options and substitutions. Substitutions: Permitted.

2.2

FUSIBLE ENCLOSED SWITCH ASSEMBLIES
A.

NEMA KS 1, Type HD heavy duty, 100,000 AIC load interrupter enclosed knife switch with externally
operable handle interlocked to prevent opening front cover with switch in ON position. Cover shall be
equipped with a manual defeat to allow opening while energized by authorized personnel. Handle shall
be lockable in ON or OFF position.

B.

Rating: 250 volts AC or 600 volts AC as indicated on Drawings.

C.

Fuse Clips: Designed to accommodate Class R fuses.
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D.

Enclosures: NEMA KS 1.
1.
Interior Dry Locations: NEMA Type 1 or 12.
2.
Exterior Locations: NEMA Type 3R or 12.

E.

Provide factory ground lug and neutral block if required.

2.3

NONFUSIBLE SWITCH ASSEMBLIES
A.

NEMA KS 1, Type HD Heavy Duty, load interrupter enclosed knife switch with externally operable
handle interlocked to prevent opening front cover with switch in ON position. Cover shall be equipped
with a manual defeat to allow opening while energized by authorized personnel. Handle shall be
lockable in ON or OFF position.

B.

Rating: 250 volts AC or 600 volts AC as indicated on Drawings.

C.

Enclosures: NEMA KS 1.
1.
Interior Dry Locations: NEMA Type 1 or 12.
2.
Exterior Locations: NEMA Type 3R or 12.

D.

Provide factory ground lug and neutral block if required.

2.4

FUSES
A.

NEMA FU 1, Class RK1, dual element, current limiting, time delay, 250 volt AC or 600 volt AC as
indicated on Drawings.

B.

Interrupting Rating: 100,000 rms amperes.

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Section 017300 - Execution: Verification of existing conditions before starting work.

B.

Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are as
required, and ready to receive Work.

C.

Report in writing to Owner prevailing conditions that will adversely affect satisfactory execution of the
Work of this Section. Do not proceed with Work until unsatisfactory conditions have been corrected.

D.

By beginning Work, Contractor accepts conditions and assumes responsibility for correcting unsuitable
conditions encountered at no additional cost to the Owner.

3.2

INSTALLATION
A.
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Switches:
1.
Install in accordance with manufacturers published instructions and NECA SI.
2.
Install where indicated on Drawings, where required by equipment, and where required by NFPA
70.
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3.

B.

3.3

Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size
installed.

Fuses:
1.
Install fuses in fusible switches in accordance with manufacturer's published instructions, as
indicated on Drawings, or as required by loading per NFPA 70.
2.
Install fuse with label oriented with manufacturer, type, and size easily read.

FIELD QUALITY CONTROL
A.

Section 014000 - Quality Requirements: Field testing and inspection.

B.

Inspect and test in accordance with NETA ATS, except Section 4.

C.

Perform inspections and tests listed in NETA ATS, Section 7.5.
END OF SECTION
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SECTION 263600
TRANSFER SWITCHES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes transfer switches rated 600 V and less, including the following:

1.
2.

1.3

Bypass/isolation switches.
Nonautomatic transfer switches.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.
characteristics, furnished specialties, and accessories.

B.

Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum clearances,
conductor entry provisions, gutter space, installed features and devices, and material lists for each
switch specified.
1.

1.4

Include rated capacities, weights, operating

Single-Line Diagram: Show connections between transfer switch, bypass/isolation switch, power
sources, and load; and show interlocking provisions for each combined transfer switch and
bypass/isolation switch.

INFORMATIONAL SUBMITTALS
A.

Qualification Data: For manufacturer.

B.

Field quality-control test reports.

1.5

CLOSEOUT SUBMITTALS
A.

Operation and Maintenance Data: For each type of product to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 01 Section "Operation and Maintenance
Data," include the following:
1.
2.
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Features and operating sequences, both automatic and manual.
List of all factory settings of relays; provide relay-setting and calibration instructions, including
software, where applicable.
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1.6

QUALITY ASSURANCE
A.

Manufacturer Qualifications: Maintain a service center capable of providing training, parts, and
emergency maintenance repairs within a response period of less than eight hours from time of
notification.

B.

Testing Agency Qualifications: An independent agency, with the experience and capability to conduct
the testing indicated, that is a member company of the InterNational Electrical Testing Association or is
a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is
acceptable to authorities having jurisdiction.
1.

Testing Agency's Field Supervisor: Person currently certified by the InterNational Electrical
Testing Association or the National Institute for Certification in Engineering Technologies to
supervise on-site testing specified in Part 3.

C.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended
use.

D.

Comply with NEMA ICS 1.

E.

Comply with NFPA 70.

F.

Comply with NFPA 99.

G.

Comply with NFPA 110.

H.

Comply with UL 1008 unless requirements of these Specifications are stricter.

1.7

PROJECT CONDITIONS
A.

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to provide
temporary electrical service:
1.
2.

1.8

Notify Owner no fewer than two days in advance of proposed interruption of electrical service.
Do not proceed with interruption of electrical service without Owner's written permission.

COORDINATION
A.

Coordinate the location of the exterior genset receptacle with the Owner.

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 limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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1.

2.
2.2

Manual Transfer Switches:
a.
Eaton/Cuttler Hammer.
b.
Or approved equal.
Provide manual transfer switch at East Oak.

GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS
A.

Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total system
transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere rating,
unless otherwise indicated.

B.

Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by protective devices
at installation locations in Project under the fault conditions indicated, based on testing according to
UL 1008.
1.

Where transfer switch includes internal fault-current protection, rating of switch and trip unit
combination shall exceed indicated fault-current value at installation location.

C.

Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent or better over
an operating temperature range of minus 20 to plus 70 deg C.

D.

Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge
withstand capability requirements when tested according to IEEE C62.41. Components shall meet or
exceed voltage-impulse withstand test of NEMA ICS 1.

E.

Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-motoroperated mechanism, mechanically and electrically interlocked in both directions.

F.

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current between
active power sources.
1.
2.
3.

Limitation: Switches using molded-case switches or circuit breakers or insulated-case circuitbreaker components are not acceptable.
Switch Action: Double throw; mechanically held in both directions.
Contacts: Silver composition or silver alloy for load-current switching. Conventional automatic
transfer-switch units, rated 225 A and higher, shall have separate arcing contacts.

G.

Neutral Switching.
Where four-pole switches are indicated, provide neutral pole switched
simultaneously with phase poles.

H.

Neutral Terminal: Solid and fully rated, unless otherwise indicated.

I.

Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for oversize neutral
shall be double the nominal rating of circuit in which switch is installed.

J.

Heater: Equip switches exposed to outdoor temperatures and humidity, and other units indicated, with
an internal heater. Provide thermostat within enclosure to control heater.

K.

Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings, either by
color-code or by numbered or lettered wire and cable tape markers at terminations. Color-coding and
wire and cable tape markers are specified in Division 26 Section "Identification for Electrical Systems."
1.
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Designated Terminals: Pressure type, suitable for types and sizes of field wiring indicated.
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2.
3.
L.

2.3

Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom entrance
of feeder conductors as indicated.
Control Wiring: Equipped with lugs suitable for connection to terminal strips.

Enclosures: General-purpose NEMA 250, Type 12, complying with NEMA ICS 6 and UL 508, unless
otherwise indicated.

NONAUTOMATIC TRANSFER SWITCHES
A.

Operation: Electrically actuated by push buttons designated "Normal Source" and "Alternate Source."
Switch shall be capable of transferring load in either direction with either or both sources energized.

B.

Operation: Electrically actuated by push buttons designated "Normal Source" and "Alternate Source." In
addition, removable manual handle provides quick-make, quick-break manual-switching action. Switch
shall be capable of electrically or manually transferring load in either direction with either or both
sources energized. Control circuit disconnects from electrical operator during manual operation.

C.

Double-Throw Switching Arrangement:
switching sequence.

D.

Nonautomatic Transfer-Switch Accessories:
1.
2.

Pilot Lights: Indicate source to which load is connected.
Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and alternatesource sensing circuits.
a.
b.

3.

2.4

Incapable of pauses or intermediate position stops during

Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available."
Emergency Power Supervision: Red light with nameplate engraved "Alternate Source
Available."

Unassigned Auxiliary Contacts: One set of normally closed contacts for each switch position,
rated 10 A at 240-V ac.

SOURCE QUALITY CONTROL
A.

Factory test and inspect components, assembled switches, and associated equipment. Ensure proper
operation. Check transfer time and voltage, frequency, and time-delay settings for compliance with
specified requirements. Perform dielectric strength test complying with NEMA ICS 1.

PART 3 - EXECUTION

3.1

CONNECTIONS
A.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

B.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."
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3.2

FIELD QUALITY CONTROL
A.

Testing Agency: Engage a qualified independent testing and inspecting agency to perform tests and
inspections and prepare test reports.

B.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust components, assemblies, and equipment installations, including connections. Report results in
writing.

C.

Perform tests and inspections and prepare test reports.
1.

2.
3.
4.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installation, including connections, and to assist in
testing.
After installing equipment and after electrical circuitry has been energized, test for compliance
with requirements.
Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance
Testing Specification. Certify compliance with test parameters.
Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance
tester. Include external annunciation and control circuits. Use test voltages and procedure
recommended by manufacturer. Comply with manufacturer's specified minimum resistance.
a.
b.
c.
d.

5.

After energizing circuits, demonstrate interlocking sequence and operational function for each
switch at least three times.
a.
b.
c.
d.
e.
f.
g.

6.

Verify grounding connections and locations and ratings of sensors.

Testing Agency's Tests and Inspections:
1.
2.
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Simulate power failures of normal source to automatic transfer switches and of emergency
source with normal source available.
Simulate loss of phase-to-ground voltage for each phase of normal source.
Verify time-delay settings.
Verify pickup and dropout voltages by data readout or inspection of control settings.
Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.
Perform contact-resistance test across main contacts and correct values exceeding 500
microhms and values for 1 pole deviating by more than 50 percent from other poles.
Verify proper sequence and correct timing of automatic engine starting, transfer time delay,
retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power delivery
from both sources.
a.

D.

Check for electrical continuity of circuits and for short circuits.
Inspect for physical damage, proper installation and connection, and integrity of barriers,
covers, and safety features.
Verify that manual transfer warnings are properly placed.
Perform manual transfer operation.

After installing equipment and after electrical circuitry has been energized, test for compliance
with requirements.
Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance
Testing Specification. Certify compliance with test parameters.
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3.

Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance
tester. Include external annunciation and control circuits. Use test voltages and procedure
recommended by manufacturer. Comply with manufacturer's specified minimum resistance.
a.
b.
c.
d.

4.

After energizing circuits, demonstrate interlocking sequence and operational function for each
switch at least three times.
a.
b.
c.
d.
e.
f.
g.

5.

Check for electrical continuity of circuits and for short circuits.
Inspect for physical damage, proper installation and connection, and integrity of barriers,
covers, and safety features.
Verify that manual transfer warnings are properly placed.
Perform manual transfer operation.

Simulate power failures of normal source to automatic transfer switches and of emergency
source with normal source available.
Simulate loss of phase-to-ground voltage for each phase of normal source.
Verify time-delay settings.
Verify pickup and dropout voltages by data readout or inspection of control settings.
Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.
Perform contact-resistance test across main contacts and correct values exceeding 500
microhms and values for 1 pole deviating by more than 50 percent from other poles.
Verify proper sequence and correct timing of automatic engine starting, transfer time delay,
retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power delivery
from both sources.
a.

Verify grounding connections and locations and ratings of sensors.

E.

Coordinate tests with tests of generator and run them concurrently.

F.

Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation and contact resistances and time delays. Attach a label or tag to each tested component
indicating satisfactory completion of tests.

G.

Remove and replace malfunctioning units and retest as specified above.

3.3

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain transfer switches and related equipment as specified below.

B.

Coordinate this training with that for generator equipment.

END OF SECTION
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APPENDIX A

CREW ENGINEERS, INC.
PROJECT:
CLIENT:
PROJECT No.:
DRILLING COMPANY:
DRILL RIG TYPE:
GROUND ELEV.:

PID

RECOV.(in)

(feet)

DEPTH

COMPLETION DEPTH 13'
WATER LEVEL
FIRST 4.5'

TEST BORING LOG
BORING No.

Rehab Arsenic Treatment Facilities
Borough of Ramsey
RAM288.1D*SSI
Jersey Boring & Drilling
Back of PU Truck Geoprobe

SB #4
SHEET No.:
INSPECTOR:
DRILLER:
DATE STARTED:
DATE FINISHED:

1 of 1
Carmine Esposito
05/06/2019
05/06/2019

LOCATION:Arrow Street Well
COMPLETE 13'

RAM288.1D*SSI

1

Top Soil

2

Course and Fine Sand & Clay mix , Brown and Red in color

REMARKS

Dry Conditions

1

Contractor was forced to use three

2

bore locations. Borings 1 & 2 had refusal
3

at three feet. The 3rd being 7 feet from

3

original proposed location. See aerial drawing.
4

4
Wet Conditions Began

5

50”

Sand & Clay mix , Brown and Red in color

6

5

Extremely Wet Conditions

6

7

7

8

8

9

45”

Sand & Clay mix , Brown and Red in color

Extremely Wet Conditions

9

10

10

11

11

12

12
Sand & Clay mix , Brown and Red in color

13

38”

Refusal

Extremely Wet Conditions

13

14

14

15

15

CREW ENGINEERS, INC.
PROJECT:
CLIENT:
PROJECT No.:
DRILLING COMPANY:
DRILL RIG TYPE:
GROUND ELEV.:

PID

RECOV.(in)

(feet)

DEPTH

COMPLETION DEPTH 12'
WATER LEVEL
FIRST 0.5'

TEST BORING LOG
BORING No.

Rehab Arsenic Treatment Facilities
Borough of Ramsey
RAM288.1D*SSI
Jersey Boring & Drilling
Back of PU Truck Geoprobe

SB #4
SHEET No.:
INSPECTOR:
DRILLER:
DATE STARTED:
DATE FINISHED:

05/06/2019
05/06/2019

LOCATION:Martis Avenue Well
COMPLETE 12'

RAM288.1D*SSI

Top Soil

1

1 of 1
Carmine Esposito

Sand & Clay mix , Brown and Red in color

REMARKS

The conditions were wet from the

1

top soil to refusal.

2

2

3

3

4

4

5

48”

Sand & Clay mix , Brown and Red in color, some 1” to 2” stone

5

6

6

7

7

8

8

9

38”

Sand & Clay mix , Brown and Red in color, some 1” to 2” stone

9

10

10

11

11
Sand & Clay mix , Brown and Red in color

12

28”

Refusal

12

13

13

14

14

15

15

CREW ENGINEERS, INC.
PROJECT:
CLIENT:
PROJECT No.:
DRILLING COMPANY:
DRILL RIG TYPE:
GROUND ELEV.:

PID

RECOV.(in)

(feet)

DEPTH

COMPLETION DEPTH 15'
WATER LEVEL
FIRST 1'

TEST BORING LOG

Rehab Arsenic Treatment Facilities
Borough of Ramsey
RAM288.1D*SSI
Jersey Boring & Drilling
Back of PU Truck Geoprobe

BORING No.

SB #4
SHEET No.:
INSPECTOR:
DRILLER:
DATE STARTED:
DATE FINISHED:

1 of 1
Carmine Esposito
05/06/2019
05/06/2019

LOCATION:North Central Well
COMPLETE 15'

RAM288.1D*SSI

REMARKS

1

1
Top Soil / Organics

2

2
Wet conditions at every elevation

3

40”

3
Course and Fine Sand / clay

4

4

5

5

6

6

7

35”

7
Course and Fine Sand / Minimal clay and organics.

8

8

9

Grey Sand

10

11

9

10

32”

Course and Fine Sand / Minimal clay and organics.

11

12

12

13

13

14

14
13”

15

Course and Fine Sand / Minimal clay and organics.
End Bore

15

CREW ENGINEERS, INC.
PROJECT:
CLIENT:
PROJECT No.:
DRILLING COMPANY:
DRILL RIG TYPE:
GROUND ELEV.:

PID

RECOV.(in)

(feet)

DEPTH

COMPLETION DEPTH 13'
WATER LEVEL
FIRST 4'

TEST BORING LOG
BORING No.

Rehab Arsenic Treatment Facilities
Borough of Ramsey
RAM288.1D*SSI
Jersey Boring & Drilling
Back of PU Truck Geoprobe

SB #4
SHEET No.:
INSPECTOR:
DRILLER:
DATE STARTED:
DATE FINISHED:

1 of 1
Carmine Esposito
05/06/2019
05/06/2019

LOCATION:Oak Street Well
COMPLETE 13'

RAM288.1D*SSI

REMARKS

Top Soil with some 3/4” stone (probably from driveway)

1

Sand & Clay mix , Brown and Red in color

1
Dry Conditions

2

2

3

3

4

Wet Conditions Began and continued

4

until refusal at 13 Feet.
5

50”

Sand & Clay mix , Brown and Red in color

5

6

6

7

7

8

8

9

34”

Sand & Clay mix , Brown and Red in color

9

10

10

11

11

12

12
Sand & Clay mix , Brown and Red in color

13

36”

Refusal

13

14

14

15

15

