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Board of Trustees
WORK SESSION
Thursday, March 4, 2021, 3 pm
Due to COVID-19, there is no public attendance in person. Instead, please join virtually:
On Your Computer: http://bit.ly/3kMnPup | Password 481913
On Your Phone: 346-248-7799 | Webinar ID: 844 0515 6224 | Password: 481913
AGENDA
[A] Denotes an action item; [D] denote a discussion item
Please note that decisions are not made at Work Sessions
1) Wastewater Treatment Facility Dewatering System [D]

Date:

March 4, 2021

MEMO
To:
From:

Board of Trustees
Greg Brinck
Town Administrator
______________________________________________________________________________

Subject:

Sludge Removal

The Town of Cedaredge has contracted with Veris Environmental in 2017, 2019, and 2020 for sludge
removal at the wastewater treatment facility. 2018 was skipped due to low reserves in the wastewater
fund. It is not recommended that sludge removal go any longer than on year between removals. I have
included just the fee schedule from the three contracts.
The sludge removal went through a formal bid in 2019 and the Town received two bids:
Veris Environmental:
Reams:

$ 82,250
$171,990

The two main costs for sludge removal as charged by Veris are mobilization and the sludge removal
charged per gallon. The price for both services has changed over the years. And there was a significant
increase between 2017 and 2019. All 3 years, Veris removed approximately 500,000 gallons of sludge.
Year
2017
2019
2020

Mobilization
$15,000
$17,500
$17,850

Per Gallon
$.076
$.13
$.133

Total
$53,532
$84,870
$85,182

Cedaredge, CO WWTP Sludge Dewatering Improvements
Preliminary Engineer's Estimate of Probable Construction Cost
Item Description

Unit

Quantity

Mob/Demob/Taxes/Bonds/Insurance
Dewatering Fan Press and Trailer
Dump Trailer
Sludge Feed Pump, Equipment
Submersible Pump
Fabricated S.S. Pump Dolley/Sled
SS. Davit, Winch & Cable, Pedestal Base
Simplex Pump Controller
Floats (3)
Concrete Pad for Hoist Pedestal Base
Concrete Pad For Tank
Batch Tank with Stand

LS
LS
LS

1
1
1

$
$
$

LS
LS
LS
LS
EA
LS
SF
LS

1
1
1
1
3
1
64
1

$
$
$
$
$
$
$
$

EA

5

EA

PVC Ball & Check Valves
Pressure Hose (pump discharge, utilility water
supply, 50-ft rolls)
Suction Hose (press suction, pressate
collection), 50-ft rolls
Hose Fittings, Couplings
Concrete Drying Beds
Drain Piping with Cleanouts
Concrete Floor/Footing
Concrete Perimeter Wall
Core Concrete Decant Wet Well
Trench Drain
Metal carport cover for drying beds
Electrical
Install Pump Control Panel (120 V)
Intall Quick Connect - Press/Trailer Conn.
(480 V)
Control/Alarm (Low Voltage) Wires Back to
SCADA
Junction Box (Control Wires)

Unit Price

Total Price

6,440.30 $ 6,440.30
286,000.00 $ 286,000.00
7,500.00 $ 7,500.00
$
$
$
$
$
$
$
$

1,000.00
1,500.00
2,000.00
700.00
375.00
250.00
640.00
2,000.00

$

200.00 $

1,000.00

3

$

150.00 $

450.00

EA
EA

2
6

$
$

LF
CY
CY
LS
LF
LS
LS
LS

200
17
3
1
20
1
1
1

$
$
$
$
$
$
$
$

250.00 $
75.00 $
$
20.00 $
300.00 $
600.00 $
500.00 $
75.00 $
1,500.00 $
1,000.00 $
1,000.00 $

500.00
450.00
4,000.00
5,100.00
1,800.00
500.00
1,500.00
1,500.00
1,000.00
1,000.00

LS

1

$

250.00 $

250.00

LS
LS

1
1

$
$

500.00 $
500.00 $
$
Subtotal = $
Contingency = $
Total = $

500.00
500.00
328,455
49,268
377,724

15%

1,000.00
1,500.00
2,000.00
700.00
125.00
250.00
10.00
2,000.00

CEDAREDGE, COLORADO WASTEWATER
TREATMENT PLANT SLUDGE DEWATERING
SYSTEM
Basis of Design Report

Prepared for:
Town of Cedaredge, CO
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Prepared by:

222 South Park Ave.
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EXECUTIVE SUMMARY
The existing wastewater treatment facility includes an activated sludge wastewater treatment
facility (sequencing batch reactor). Current flows average 160,000 gallons per day where the
design capacity of the facility is 375,000 gallons per day.
Currently the waste activated sludge (WAS) from the treatment facility is pumped to two partially
mixed and aerated sludge holding ponds operated in series. A private company currently
provides for solids handling and disposal. This includes pumping liquid sludge into tanker
trucks for off-site land application.
The City of Cedaredge incurs a significant cost for the pumping, hauling and land application of
the liquid sludge and is pursuing options for mechanical dewatering of the sludge to reduce the
annual cost of hauling and disposal.
The proposed project would include procurement and installation of mechanical dewatering
equipment and completion of necessary site and process improvements to accommodate the
pumping, dewatering, pressate collection, and dewatered solids collection and removal from the
treatment facility site.

1.0 EXISTING SYSTEM DESCRIPTION
1.1 Existing Solids Handling Process
The wastewater treatment facility currently removes solids from the overall treatment process
through land application of liquid sludge. The treatment facility sends the “waste activated
sludge” (WAS) to two aerated sludge holding ponds for temporary storage and thickening before
the sludge is periodically removed from the ponds.
The WAS is generally pumped to the north pond. Both ponds include floating aerators/mixers
with the primary purpose to minimize odor and facilitate mixing of the ponds. The south pond is
used as the decant pond to return settled water back to the treatment facility, thereby providing
some thickening of the sludge in the storage ponds. The aeration and mixing system is
periodically shut down to allow settling of the sludge. Once several feet of settling is attained,
approximately five (5) feet of water can be decanted from lagoon #2 to the existing decant
return lift station adjacent to the ponds and then pumped back to the splitter box between the
headworks facility and the sequencing batch reactor (SBR) tanks.

1.1.1 Total Waste Sludge Generated
On average the treatment facility wastes approximately 7,000 gpd of WAS to the solids holding
ponds. The concentration of the WAS is variable as part of the WAS is wasted at the end of the
final mixing cycle and part is wasted following settling. This daily wasting rate equates to
approximately 2.55 million gallons (MG) per year sent to the holding ponds.
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1.1.2 Sludge Storage Ponds
Sludge storage ponds 1 and 2 have estimated volumes of 855,000 gallons and 760,000 gallons,
respectively, for a total storage volume of 1.615 MG. Both are equipped with floating mixing
equipment with combination mixers and blowers.
Piping provisions are in place to allow delivery of WAS to either pond as well as allow decanting
of the top five (5) feet of water from pond 1 to pond 2, if there is adequate difference in the water
surface elevations for the water to flow from pond 1 to pond 2.
Typically, Pond 1 is allowed to fill while not allowing flow into Pond 2. Periodically, as additional
sludge storage volume is needed in Pond 1, the mixers are turned off in Pond 1 and the water
allowed to settle for approximately 24 hours. Then several feet of water is decanted from the
top few feet in Pond 1 over to Pond 2. The mixers in Pond 1 can resume operation and Pond 2
can be allowed to decant several feet of water back to the decant wet well for a few days before
resuming mixer operation in this second pond. This process is repeated throughout the year to
return water with as low of total suspended solids as possible back to the treatment facility.
Return of cold water from the ponds back to the treatment process in the winter has negative
effects upon the treatment process. The less this decant cycle needs to happen during the
coldest months the better.
The decant from the decant wet well to back to the plant is controlled to limit the average return
flow to approximately 30 gpm.

1.1.3 Decant and Return
The decant water lift station wet well is adjacent to the lagoons and includes a capacity of
approximately 11,300 gallons and one submersible pump with approximately 100 gpm capacity.
As noted, the flow is controlled to limit this flow to approximately 30 gpm. This water is returned
to the splitter box between the headworks and the SBR tanks. T
On an annual basis approximately 0.935 MG is returned to the treatment facility through the
periodic decant sequence. In addition to this volume, and before processing of the sludge out of
the ponds approximately 440,000 gallons is slowly decanted back to the plant before the sludge
is pumped into tanker trucks and land applied.

1.1.3.1 Decant Water Quality
The quality of the water returned to the treatment facility through decanting of
Pond 2 varies based on a number of factors including the amount of sludge in
the ponds, the water temperature, and available settle time. Settling
performance declines during the coldest months when the water temperature is
very low. Example settling and water quality from February 2021 included the
following grab sample results (89 mg/l TSS), (12.4 mg/l ammonia), (6.59
pH),(174 mg/l Alkalinity).
The decant flow and water quality can negatively affect the treatment plant
performance. Thus, the flows returned are effect on the treatment plant are
monitored to minimize potential process upsets and effects on the effluent
water quality.
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1.1.4 Solids Disposal
In 2019, a total of 494,000 gallons of sludge was pumped from the lagoons to get the ponds
near empty. The Town of Cedaredge contracts with Veris Environmental to provide tanker
trucks, pumping equipment and land application site to dispose of the sludge.
Generally, once a year the aeration/mixing is stopped and the ponds are drawn down
approximately five (5) feet with this water recycled back to the treatment facility. Veris then
spends approximately three to four days pumping the sludge into tanker trucks and delivering it
to their available land application sites.
The equivalent load out in 2019 included 47.8 dry tons of solids removed from the solids holding
ponds.
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2.0 PROPOSED SYSTEM MODIFICATIONS
2.1 Description of Proposed Modifications
The purpose of this project is to eliminate the contracted sludge pumping, hauling and disposal
and replace this process with on-site sludge dewatering and hauling and disposal of the
dewatered sludge. The project will include pumping of sludge from the ponds to a small batch
tank, a trailer-mounted sludge dewatering press, a dump trailer for collection and hauling of the
dewatered sludge and miscellaneous site and electrical improvements to accommodate this
operation.

2.1.1 Design Criteria
Based on several years of operation with the new treatment facility and the measured quantities
of sludge pumped and hauled from the storage ponds, the governing design criteria is to at least
match this volume of sludge removed while providing for adequate dewatering system capacity
to minimize the total required hours of operation and the associated impact on the facility
operations.
The sludge press dewatering system sizing in based upon the following criteria:
•

The maximum number of months of operation will be six (6) months. A total of 5.5
months is used in the estimation of the required hours of operation.

•

To accommodate current staffing levels and typical hours of staffing, the system would
be operated three (3) days per week.

•

Accounting for startup and system shut down times, a maximum of six (6) hours per day
of operation is included.

•

Based on the past several years of operation, the total required volume of sludge
processed is assumed at 50 dry tons per year. This total tonnage included pumping
approximately 500,000 gallons of sludge from the ponds.

•

Based upon these assumptions the sludge dewatering process would include the
following criteria:
o

Total Annual Operating Hours:

430

o

Press Dry Solids Production Rate (lb/hr):

233

o

Sludge Pump Feed Rate (gal/min):

19 gpm

Multiple variables will be present as the new process is implemented. These included:
•

The percent solids removed from the ponds will likely vary from what has historically
resulted from the sludge removal process to date.
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•

Delivery of the most consistent sludge to the press will result in the best press
performance. Operation of the mixers in Pond 1 may provide the most consistent sludge
concentration versus settling the pond before pressing. Further, the pond aeration
cannot be off for three days per week without risk of significant odor production. In any
case, the measured sludge concentration from the pumping and hauling process was
approximately 2.3%. If the sludge concentration removed from the pond and delivered
to the press is significantly different than this concentration, then more water will need to
go through the press to produce the same volume of cake. Thus, more hours or days of
operation will be required.

•

There will be weeks when conditions prevent operation of the equipment. This may be
on account of weather, operator vacation days, equipment breakdown, interruption in
polymer delivery, among other reasons.

To account for the unexpected and provide for an adequate level of safety factor in the
dewatering equipment production capacity, it is recommended to plan for equipment with more
capacity than calculated above.
Review of the nominal capacity increments of the proposed equipment, the next larger press
would include a capacity of approximately 525 dry solids pounds per hour. Capacity not
available cannot be used whereas the higher capacity unit would not require any notable
changes to the rest of the proposed operation.
The proposed equipment primary design criteria include the following:
•

Max Solids Loading (d.s. lbs/hr):

525

•

Hydraulic Sludge Feed Flow Rate (gpm):

20 – 35

2.1.2 Proposed Improvements

2.2 Proposed Improvements
The following improvements will be necessary to incorporate the solids dewatering equipment.
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2.2.1 Submersible Sludge Pump
The majority of the waste sludge from the SBR’s is captured in Pond 1. The proposed design
includes primary provisions to remove sludge from Pond 1, though the intended portable pump
arrangement will allow for installation of a submersible sludge pump into either pond.
The existing ponds are approximately 12-feet deep such that use of a self-priming or vacuum
prime pump is not ideal. Therefore, a submersible pump will be incorporated on a removable,
rolling platform to enable installation and retrieval of the pump and protection of the
geomembrane liner. A traditional submersible pump will be mounted to the rolling platform with
provisions to facilitate safe removal/retraction of the pump, electrical cable, and pump discharge
hose from the pond.
The dewatering press feed rate could vary from 10 to 35 gpm depending on the final press
selection, with the design target feed rate on the higher end. As necessary, the centrifugal,
submersible pump could be throttled with a simple valve to provide some modulation of the
pump rate to match the solids dewatering press rate and minimize the stop/start requirements
for the submersible pump.
The pump will be controlled with floats installed in a 500-gallon, polyethylene batch tank on a
stand. Floats for pump on, pump off and high level alarm will be included for installation in the
tank to control the pumps and provide a high level alarm.

2.2.2 Batch Tank
The submersible sewage pump will pump the sludge into a 500-gallon batch tank with float
controls. The tank will include a cone/hopper bottom for effective removal of the sludge from
the tank. The clear, polyethylene tank will include graduations, a 12-inch lid in the flat tank top
and a frame/stand to elevate the tank enough to attach the outlet piping to the bottom of the
tank.
The tank will provide a uniform flow to the dewatering press equipment where the flow rate into
the press will be controlled by the variable speed positive displacement pump on the dewatering
equipment skid. Therefore, the pumps do not need to match speed or flow rate. The
submersible pump and the press feed pump will be independent. The submersible sludge
pump will turn on when the “pump on” float lowers and turn off with the “pump off” float tips up.
A third float will send a high level alarm to the treatment facility for integration into the plant
SCADA system.
Inlet and outlet isolation valves and quick connect fittings will be provided. A check valve on the
pump line and connection to the tank will be provided to prevent backflow from the tank to the
pond.

2.2.3

Sludge Dewatering Press

The proposed packaged dewatering press will include all equipment and control necessary to
receive process the sludge from the holding ponds. The press will include the following
provisions:
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-

Positive displacement (rotary lobe) press feed pump operated on a variable speed
drive to control the sludge feed rate;

-

Polymer feed/blend and injection system to supply dewatering polymer to the
incoming sludge flow;

-

Sludge feed flow meter;

-

In-line static mixer;

-

Rotary fan press, motor, and direct gear drive;

-

Sludge dewatering channel mixing elements, motor, and gearbox;

-

Variable speed press drive control;

-

Stainless steel, cake discharge chute;

-

Pressate water collection and discharge piping;

-

Fresh water supply manifold and solenoid valves for wash/cleaning sequence;

-

Air compressor;

-

Pump suction, pressate discharge, and plant water connections;

-

Stainless steel electrical control panel enclosure with Allen Bradley PLC and Panel
View operator interface;

-

Trailer housing for entire assembly w/ exterior electrical and utility water connections;

The enclosed trailer assembly will be stored indoors during the winter months and operated only
during non-freezing conditions from approximately mid-April through September in a typical
weather year.

2.2.4 Pressate Discharge
The pressate water from the dewatering press will flow either by gravity to the decant wet well or
to a sump and sump pump in the floor of the trailer. It is expected the pressate will be able to
flow by gravity to the decant wet well.

2.2.4.1 Pressate Water Quality
The typical solids capture rate of a sludge dewatering press can be in excess of 90%.
The total suspended solids returned to the treatment facility from the pressate will be
relatively low. However, the ammonia concentration and phosphorous can be high, as is
typical of return flows from waste sludge dewatering. The water quality and volume of
return water will need to be monitored to understand the effect of the additional nutrient
load upon the treatment process.

2.2.5 Utility Water Supply
The dewatering press requires a clean water supply for both polymer blending and periodic
wash down of the dewatering press at the end of an operation cycle. The existing facility has
plant utility water available immediately adjacent to the proposed dewatering operation location
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and adjacent to the decant wet well. No permanent connections will be required for the warm
weather operation. Temporary water supply connections will be incorporated for the seasonal
use.

2.2.6 Sludge Cake Collection and Disposal
The sludge cake will be collected in a low side dump trailer. The dewatering press equipment
will include a screw auger to lift the dewatered sludge high enough to drop into the dump trailer.
Once the trailer has collected approximately three days’ worth of sludge or around 4,000 lbs the
trailer can be taken to the disposal site.

2.2.7 Sludge Cake Storage
The anticipated primary operation will be for the dewatered sludge to go directly into a dump
trailer for eventual delivery to the land application, compost, or landfill site. In the event the
sludge is not as dry as it should be on account of a process upset, polymer addition issues, or
any number of typical sludge dewatering challenges, a sludge storage area is proposed. The
unacceptable “batch” would be placed on the concrete drying beds for further drying before
reloading and hauling to the disposal site.
The concrete drying beds will include a roof structure to minimize any further wetting of any
stored sludge by precipitation events. Provisions for water collection are included through
sumps with drainage pipe and covered with sacrificial sand to allow percolation of any collected
water and minimize the potential for plugging of pipes with sludge. Sand could need periodic
removal and replacement commensurate with the amount of use required.
Drainage water will be routed to the decant wet well and returned to the treatment facility splitter
box between the headworks building and the treatment tanks.

2.2.8 Electrical, Instrumentation and Controls Provisions
Electrical supply is available at the proposed site and adjacent to the decant well well and
existing building. 480 V, 3 Phase Power is available to supply the equipment electrical needs.
The trailer will include an electrical connection to supply all the electrical needs for the
equipment in the trailer.
A separate electrical pump control panel (120 V, 1 Phase) will be needed for the proposed
submersible pump and float controls. The pump control panel will incorporate three (3)
separate floats for independent control of the submersible sludge pump.
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APPENDIX 1: SPECIFICATIONS

DIVISION 1 - GENERAL REQUIREMENTS
SECTION 01300 - SHOP DRAWINGS AND SUBMITTALS

PART 1 - GENERAL
1.01
DESCRIPTION: The following section defines the procedures for submitting "Shop
Drawings and Samples" as required in these specifications. Items which need to be reviewed by the
ENGINEER are identified in the individual technical sections of these specifications. The
ENGINEER reserves the right to require submittals in addition to those called for in the individual
sections.
1.02

DEFINITIONS:

A. Shop Drawings: All drawings, diagrams, illustrations, schedules and other data which are
specifically prepared by or for CONTRACTOR to illustrate some portion of the work and all
illustrations, brochures, standard schedules, performance charts, instructions, diagrams, and other
information prepared by a supplier and submitted by CONTRACTOR to illustrate material or
equipment for some portion of the work.
B. Sample: Physical examples of materials, equipment, or workmanship that are representative of
some portion of the Work and which establish the standards by which such portion of the work will
be judged.
C. CONTRACTOR's Review and Approval: Article 6.17 of the Standard General Conditions
(EJCDC No. C-700) identifies the CONTRACTOR's obligations in respect to the submittal, review,
and approval of Shop Drawings and Samples. CONTRACTOR shall satisfy CONTRACTOR's
obligations with respect to review and approval per the Standard General Conditions and the
requirements of this section (01300).
D. ENGINEER's Review and Approval: Article 6.17.D of the Standard General Conditions
(EJCDC No. C-700) identifies the ENGINEER's obligations in respect to review and approval of
shop drawings and samples. ENGINEER's review and approval will be only to determine if the
items covered by the submittals will, after installation or incorporation in the Work, conform to the
information given in the Contract Documents and be compatible with the design concept of the
completed project as a functioning whole as indicated by the Contract Documents.

PART 2 - PRODUCTS
None
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PART 3 - EXECUTION
3.01

SUBMITTAL PROCEDURE:

Shop Drawings shall be submitted as specified in Article 6.17 of the Standard General Conditions
and as follows:
A. In accordance with Article 2.05.A.2 of the Standard General Conditions, CONTRACTOR shall
submit and receive approval of a schedule of shop drawings and sample submittals which will list
each required submittal and the times for submitting, reviewing and processing such submittal.
B. Date and Number: In accordance with the approved submittal schedule and at least 30 days
prior to his need for approval, CONTRACTOR shall forward to ENGINEER all items required by
the individual sections of the specifications. Unless a different number is called for in the individual
sections, submit (6) copies of each shop drawing, six copies of all operation and maintenance
instructions, and four specimens of each sample requested, of which four (4) copies will be
retained by ENGINEER. Two copies shall be returned to the CONTRACTOR along with the
ENGINEER's comments. If the CONTRACTOR wants more than two copies sent to him he shall
submit whatever additional copies he desires.
1. Electronic transmission of submittals may be allowed upon approval of the Engineer.
C. Transmittal Form: All submittals shall be forwarded with a signed copy of the “Transmittal of
Shop Drawings” form attached at the end of this section, identifying the project and the portion of
the project to which it applies. All appropriate information included on the transmittal letter shall be
filled out and a listing of all variances from the contract documents shall be included. Each
transmittal letter shall be signed by an individual authorized to do so, as a certification that the
CONTRACTOR's responsibilities with respect to review and submission of the shop drawings have
been satisfied.
Submittals that are related to or affect each other shall be forwarded simultaneously as a package to
facilitate a coordinated review. Uncoordinated submittals will be rejected.
D. CONTRACTOR's Stamp: All Shop Drawings and Samples are required to be submitted by the
General Contractor and they shall bear a stamp or specific written indication directly on the
submittal that confirms that the CONTRACTOR has satisfied all CONTRACTOR's responsibilities
under the Contract Documents. ENGINEER will not accept shop drawings from anyone outside of
the Prime Contractor or shop drawings that do not contain a stamp or other written indication on
them that states that the CONTRACTOR has satisfied his responsibilities per the Contract
Documents.
The ENGINEER's review and approval shall not relieve the CONTRACTOR from responsibility
for any variation from the requirements of the Contract Documents unless CONTRACTOR has in
writing called ENGINEER's attention to each variation at the time of submission and ENGINEER
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has given written approval.
3.02

ENGINEER'S APPROVAL:

The ENGINEER will indicate his approval or disapproval of each submittal and, if he does not
approve the submittal as submitted, will indicate his reasons therefor. Any work done prior to
approval shall be at the CONTRACTOR's own risk. Approvals shall not relieve the
CONTRACTOR from responsibility for complying with the requirements of this Contract. If
submittals show variations from the Contract requirements, the CONTRACTOR shall describe such
variations in writing, within the before mentioned cover letter at the time of submission. Approval
of such variation(s) shall be accompanied with a Contract Modification. Minor variations not
involving a change in price or time of performance will not be issued a modification.
3.03

REQUIRED SUBMITTALS:

A. Permits: Submit to the ENGINEER at the preconstruction conference a copy of all permits
required by the governing authorities.
B. Subcontractors: At the Preconstruction Conference, the CONTRACTOR shall supply a list of
all suppliers and subcontractors to be used on the project.
C. Equipment List and Rental Rates: At the preconstruction conference, the CONTRACTOR shall
supply a list of all equipment owned or rented that will be used on this project. The equipment list
shall include the make, model, year, horsepower and capacity of each piece of equipment. The list
shall also include rental rates and operating rates for each piece of equipment determined per the
requirements of these contract documents.
D. Certificates: For those items called for in individual sections, furnish certificates from
manufacturers, suppliers, or others certifying that materials or equipment being furnished under the
Contract comply with the requirements of these specifications.
E. Shop Drawings: See the individual sections for specific requirements.
F. Progress Schedule and Schedule of Values: The CONTRACTOR shall submit to the OWNER
with the completed Agreement a Progress Schedule, Schedule of Values, and an estimated Progress
Payment Schedule. The Progress Schedule shall be in bar chart or Critical Path Method (CPM)
form and show estimated starting and completion dates for each part of the Work. The Progress
Payment Schedule shall show the monthly progress payment requests that are estimated to be made
through the duration of the Contract. Both the Progress Schedule and Payment Schedule shall be
revised monthly to show project progress revisions to the schedules. The revised schedules shall be
submitted with the monthly progress payment request. No monthly progress payment request shall
be accepted from the CONTRACTOR and processed for payment unless accompanied by the
revised schedules.
G. Operation and Maintenance Instructions:
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Manufacturer's printed instructions shall include
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installation instructions, operating instructions, maintenance literature, lubrication requirements, and
parts lists.
H. Quality Control Plan: The CONTRACTOR shall submit his Quality Control Plan defining the
program and documentation proposed to ensure that all materials and work conform to the Contract
Documents. The plan shall identify personnel, procedures, controls, tests, frequency of tests, and
records and forms to be used. The CONTRACTOR shall not commence work on any items
requiring quality control until his plan is reviewed by the ENGINEER, and all deficiencies in the
plan noted by ENGINEER have been corrected.
1. Provide copies of all quality control test reports.

END OF SECTION 01300
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DESCRIPTION OF ITEM SUBMITTED
(Type, size, model number, etc.)

Montrose, CO 81401

222 South Park Avenue

DOWL

MANUFACTURER
OR
SUPPLIER

PROJECT TITLE AND
LOCATION

FROM:

NO.
OF
COPIES

SPECIFICATION
PARAGRAPH
& PAGE NO.

NEW SUBMITTAL

DRAWING
NO.

BID
ITEM
NO.

Signed
(Name & Title)

PROJECT NO.

TRANSMITTAL NO.

RESUBMITTAL

I hereby certify that all Contractor's responsibilities under the Contract Documents with respect to review and submission of the above shop drawings have been satisfied
and that each shop drawing has been stamped and/or marked to indicate Contractor's compliance with the Shop Drawing review requirements.

LIST ALL VARIANCES FROM CONTRACT DOCUMENT REQUIREMENTS:

8

7

6

5

4

3

2

1

ITEM
NO.

ATTN:

TO:

TRANSMITTAL OF SHOP DRAWINGS
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DIVISION 2 - SITEWORK
SECTION 02200 – EARTHWORK

PART 1 - GENERAL
1.01

RELATED DOCUMENTS:

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 specification sections, apply to Work of this section.
1.02

DESCRIPTION OF WORK:

The extent of earthwork is shown on the plans and is generally described as the preparation of
subgrade for the buildings, and concrete structures. The work includes placement of fill,
excavation, and backfill around structures, site grading, and backfilling of trenches within
building site.
1.03

RELATED WORK:

A. Section 02221 – Trenching, Backfill and Compacting
B. Division 3 – Concrete
1.04

QUALITY ASSURANCE:

A. Codes and Standards: Perform excavation work in compliance with applicable requirements
of governing authorities having jurisdiction.
B. Testing and Inspection Service: OWNER will engage soil testing and inspection service for
quality assurance testing during earthwork operations. The CONTRACTOR shall provide
quality control testing per section 01400.
1.05

JOB CONDITIONS:

A. Site Information: Data on indicated subsurface conditions are not intended as representations
or warranties of accuracy or continuity between soil borings. It is expressly understood that
OWNER and ENGINEER will not be responsible for interpretations or conclusions drawn
therefrom by CONTRACTOR. Data is made available for convenience of CONTRACTOR.
Additional test borings and other exploratory operations may be made by CONTRACTOR at no
cost to OWNER.
B. Existing Utilities: Locate existing underground utilities in areas of Work. If utilities are to
remain in place, provide adequate means of protection during earthwork operations.
Should uncharted, or incorrectly charted, piping or other utilities be encountered during excavation,
consult utility owner immediately for directions. Cooperate with OWNER and utility companies in
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keeping respective services and facilities in operation. Repair damaged utilities to satisfaction of
utility owner.
Do not interrupt existing utilities serving facilities occupied and used by OWNER or others, except
when permitted in writing by ENGINEER and then only after acceptable temporary utility services
have been provided.
1.06

USE OF EXPLOSIVES:

The use of explosives is not permitted.
1.07

PROTECTION OF PERSONS AND PROPERTY:

A. Barricade open excavations occurring as part of this Work and post with warning lights.
Operate warning lights as recommended by authorities having jurisdiction.
B. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout and other hazards created by earthwork
operations. Provide shoring or bracing according to Section 02151.

PART 2 - PRODUCTS
2.01

SOIL MATERIALS:

A. Unsatisfactory Subgrade and Fill Materials: Loose rock, silty clay, lean clay, shale, hardpan,
boulders, muck, peat, matted roots, frozen material, as well as any other soft or yielding material
which does not lend itself to meeting the compaction requirements of this section shall be
considered unsatisfactory material.
B. Topsoil: Topsoil shall be defined as material stripped from the top 24-inches (+/-) of original
ground and stockpiled for later use. Not more than 10 percent of the material shall have a partial
size of greater than 2-inches. Material to be used as topsoil shall be subject to the approval of the
ENGINEER.

02200 - 2
02/24/21

C. Building Pad & Structural Fill:
1.

Imported structural fill shall be utilized below all structures to a depth of 24-inches
below the concrete footings and extending a minimum of 12-inch horizontally beyond
the footing for each foot of depth excavated below the footings. Imported structural
fill under footings shall consist of gravel or sand meeting one of the following
gradations:
a.

Structural Fill (Gradation 1).
Sieve No. or Size

Percent Passing
by dry weight

3"
100
No. 4
30-70
No. 200
2-25
*Liquid Limit less than 29 & Plasticity Index less than 18
b.

Structural fill (Gradation 2): Use at groundwater interface and/or where
material less susceptible to compaction and/or construction sequencing
challenges on account of prevailing moisture conditions is necessary.
Sieve No. or Size

Percent Passing
by dry weight

3"
100
No. 4
30-70
No. 200
2-10
*Liquid Limit less than 25 & Plasticity Index less than 6

D. Non-Frost Susceptible Fill
Where required in the drawings, non-frost susceptible fill shall meet the following gradation.
Sieve No. or Size

Percent Passing
by dry weight

3"
No. 4
No. 200

100
30-70
0-5
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PART 3 - EXECUTION
3.01

EXCAVATION:

A. General: Excavation at the site will require removal of coarse stream terrace material that in
some locations will contain quantities of cobbles and possible large boulders. All temporary
excavations must conform to OSHA Standards for Excavations, 29, CFR part 1926.652
Appendix B to Subpart P. Overburden soils coupled with groundwater conditions at the facility
locations are indicative of Type C soils according to OSHA classification criteria. Type C soils
require excavation slope angles not exceeding 1.5H:1V.
B. Excavation consists of removal, disposal and/or stockpiling of material encountered when
establishing required finish grade elevations, regardless of type of material encountered.
C. Unauthorized excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction of ENGINEER. Unauthorized excavation, as
well as remedial work directed by ENGINEER, shall be at CONTRACTOR's expense.
Backfill and compact unauthorized excavations as specified for authorized excavations of same
classification, unless otherwise directed by ENGINEER.
D. Excavation for Structures: Conform to elevations and dimensions shown within a tolerance
of plus or minus 0.10', and extending a sufficient distance from footings and foundations to
permit placing and removal of concrete form work, installation of services, other construction,
and for inspection.
In excavating for footings and foundations, take care not to disturb bottom of excavation.
Excavate by hand to final grade just before concrete reinforcement is placed.
E. Additional Excavation: When excavation has reached required subgrade elevations, notify
ENGINEER who will make an inspection of conditions. Any additional excavation must be
approved by the ENGINEER.
If unsuitable bearing materials are encountered at required footing subgrade elevations, carry
excavations deeper and replace excavated material with structural fill. Structural fill shall extend a
minimum of one footing width or 2 feet, whichever is greater, below the footing and one footing
width in horizontal dimension beyond the footing on either side.
Removal of unsuitable material and its replacement with imported structural fill will be paid on
basis of contract unit price.
F. Excavation for Trenches: To conform to Section 02221. Excavate trenches to depth
indicated or required. Carry depth of trenches for piping to establish indicated flow lines and
invert elevations. Backfill trenches within building or basin perimeter with gravel where
excavation passes within 18-inches of column or wall footings and which are carried below
bottom of such footings or which pass under wall footings. Backfill trenches with gravel where
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the pipe is within 24-inchs of the bottom of slabs.
Do not backfill trenches until tests and inspections have been made and backfilling authorized by
the Resident Project Representative.
G. Borrow Excavation: Borrow excavation shall consist of excavation made from borrow areas
outside the project. The CONTRACTOR shall be responsible for any permits required to obtain
borrow material.
When borrow sources are outside the boundaries of the project, the CONTRACTOR shall locate
and obtain the supply. The CONTRACTOR shall submit test reports and certification that borrow
material will meet specifications. Submittal to be reviewed and approved by ENGINEER prior to
use of borrow material.
No payment will be made separately or directly for haul on any part of the Work. All hauling will
be considered a necessary and incidental part of the Work, and its cost shall be considered by the
CONTRACTOR and included in the contract price.
H. Dewatering: Prevent surface water and subsurface or ground water from flowing into
excavations and from flooding project site and surrounding area. Dewatering to conform to
Section 02410.
I. Material Storage: Stockpile satisfactory excavated materials where directed, until required
for backfill or fill. Place, grade and shape stockpiles for proper drainage.
Locate and retain soil materials away from edge of excavations.
J. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric
temperature is less than 35 F (1C).
K. Disposal of Excess Material: CONTRACTOR shall use suitable excavated material to
construct embankments and grade site to the lines and grades shown on the Drawings.
CONTRACTOR shall dispose of all excess excavated material off the site at location approved
by the ENGINEER and the OWNER. The cost of this Work will be considered incidental to
construction.
3.02

COMPACTION:

A. General: Control soil compaction during construction providing minimum percentage of
density specified for each area classification.
B. Percentage of Maximum Density Requirements: Compact soil to not less than the following
percentages of maximum dry density relationship determined in accordance with ASTM D 698.
1.

Structural Fill: Compact to not less than 98% of maximum dry density at plus or
minus 2 percentage points of optimum moisture content in accordance with ASTM D
698. Heavy compaction equipment shall not be operated within 4-feet of the concrete
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walls.
2.

Building Slabs and Steps: Compact top 12-inches of subgrade and each layer of
backfill or fill material at 95% maximum dry density plus or minus 2 percentage
points of optimum moisture content according to ASTM D 698. Subgrades shall be
proof rolled prior to construction. Soft or weak areas shall be either recompacted to
95% of maximum dry density in accordance with ASTM D 698 or overexcavated and
replaced with compacted granular fill.

3.

Walkways: Compact top 6-inches of subgrade and each layer of backfill or fill
material at 95% maximum dry density plus or minus 2 percentage points of optimum
moisture according to ASTM D 698.

4.

Pavements: Compact top 12-inches of subgrade and each layer of backfill or fill
material at 95% maximum dry density or plus or minus 2 percentage points of
optimum moisture according to ASMT D 698.

5.

General Oversite Fill: Not less than 94% of maximum dry density at optimum
moisture content according to ASTM D 698.

C. Moisture Control: Compaction shall be done with soil materials near optimum moisture
content to get required densities. Where subgrade or layer of soil material must be moisture
conditioned before compaction, uniformly apply water to surface of subgrade, or layer of soil
material, to prevent free water appearing on surface during or subsequent to compaction
operations.
Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to
specified density.
Soil material that has been removed because it is too wet to permit compaction may be stockpiled or
spread and allowed to dry. Assist drying by discing, harrowing or pulverizing until moisture
content is reduced to a satisfactory value.
3.03

BACKFILL AND FILL:

A. General: Place acceptable soil material to required subgrade elevations.
B. Backfill excavations as promptly as Work permits, but not until completion of the following:
1.

Acceptance of construction below finish grade including, where applicable,
dampproofing, waterproofing, and perimeter insulation.

2.

Inspection, testing, approval, and recording locations of underground utilities.

3.

Removal of concrete formwork.

4.

Removal of shoring and bracing, and backfilling of voids with satisfactory materials.
Cut off temporary sheet piling driven below bottom of structures and remove in
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manner to prevent settlement of the structure or utilities, or leave in place if required.
5.

Removal of trash and debris.

6.

Permanent or temporary horizontal bracing is in place on horizontally supported walls.

C. Ground Surface Preparation: Remove vegetation, debris, unsatisfactory soil materials,
obstructions, and deleterious materials from ground surface to a depth of 12-inches (minimum)
prior to placement of fills. Plow, strip, or break-up surfaces so that fill material will bond with
existing surface.
When existing ground surface has a density less than that specified under "Compaction" for
particular area classification, break up ground surface, pulverize, moisture-condition to optimum
moisture content, and compact to required depth and percentage of maximum density.
D. Placement and Compaction: Place backfill and fill materials in layers not more than 10" in
loose depth for material compacted by heavy, vibratory, compaction equipment, and not more
than 4" in loose depth for material compacted by hand-operated tampers.
Before compaction, moisten or aerate each layer as necessary to provide moisture content to meet
the required compaction. Compact each layer to required percentage of maximum dry density or
relative dry density for each area classification. Do not place backfill or fill material on surfaces
that are muddy, frozen, or contain frost or ice. Place backfill and fill materials evenly adjacent to
structures, to required elevations. Take care to prevent wedging action of backfill against structures
by carrying material uniformly around structure to approximately same elevation in each lift.
Control soil and fill compaction, providing minimum percentage of density specified below.
Backfill material to be “benched” into existing embankments or berms. Benches to extend into the
existing slope a minimum of 24-inchs to provide secure bonding of the new embankment fill to the
existing slope.
3.04

HAUL:

No payment will be made separately or directly for haul on any part of the work. All hauling will
be considered a necessary and incidental part of the work, and its cost shall be considered by the
CONTRACTOR and included in the contract unit price for the pay items of work involved.
3.05

GRADING:

A. Grading: Uniformly grade areas within limits of grading under this section, including
adjacent transition areas. Smooth finished surface within specified tolerances, compact with
uniform levels or slopes between points where elevations are shown, or between such points and
existing grades.
B. Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from
structures and to prevent ponding.
Finish surfaces free from irregular surface changes.
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Those areas outside of the pavement and building areas in which the top layer of soil material
becomes compacted, due to hauling or to any other activity of the CONTRACTOR, shall be
scarified and disced to a depth of 4 inches, as directed, to loosen and pulverize the soil prior to
placement of the topsoil.
C. Grading Surface of Fill Under Building Slabs: Grade smooth and even, free of voids,
compacted as specified, and to required elevation. Provide final grades within a tolerance of ½inch when tested with a 10-foot straightedge.
In those areas upon which a subbase or base course for pavement is to be place, the top of the
subgrade shall not deviate by more than 0.05 feet from true grade as established by grade hubs or
pins. Any deviation in excess of the amount shall be corrected by loosening, adding or removing
materials, reshaping and recompacting by sprinkling and rolling.
3.06

MAINTENANCE:

A. Protection of Graded Areas: Protect newly graded areas from traffic and erosion. Keep free
of trash and debris.
Repair and re-establish grades in settled, eroded, and rutted areas to specified tolerances.
B. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by
subsequent construction operations or adverse weather, scarify surface, re-shape, and compact to
required density prior to further construction.

END OF SECTION 02200
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DIVISION 2 – SITEWORK
SECTION 02221 – TRENCHING EXCAVATION & BACKFILL FOR
PIPELINES AND APPURTENANT STRUCTURES

PART 1 - GENERAL
1.01

WORK INCLUDED:

The work covered by this section of the specifications consists of performing all operations in
connection with all excavation, pipe bedding, backfilling, consolidation and compaction of
backfill; dewatering and protection work; and final grading and dressing of the surface for
installation of utility lines and appurtenances.
1.02

RELATED WORK:

A. Section 01300 – Shop Drawings & Submittals
B. Section 02200 – Earthwork
C. Section 02730 – Sanitary Sewer Collection System
1.03

QUALITY CONTROL/QUALITY ASSURANCE:

Field density tests of the compacted backfill shall be run at all levels. The CONTRACTOR is
responsible for arranging for quality control testing. The ENGINEER will perform the density
testing for quality assurance purposes. The CONTRACTOR is only responsible for paying for
retesting required due to failed tests.
The CONTRACTOR shall allow safe access to all areas of backfill for the ENGINEER to
perform density testing.
1.04

SUBMITTALS:

Certificates of Compliance: CONTRACTOR shall submit Certificates of Compliance for all
imported materials showing they comply with these Specifications before any materials will be
approved for use.
1.05

MATERIAL STORAGE:

Storage of all imported backfill materials is the responsibility of the CONTRACTOR, as is the
protection of said materials from adverse conditions which would disqualify them from use
under this Specification. All materials shall be approved by the ENGINEER prior to use.
1.06

PROTECTION OF EXISTING UTILITIES:

As specified in Section 01010.
1.07
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No classification of trench excavated materials will be made by OWNER or ENGINEER.
Excavation and trenching work shall include the removal and subsequent handling of all earth,
shale, loose or cemented gravel, loose rock, solid rock, and/or other material or materials
excavated or otherwise removed in performance of the contract work, regardless of the type,
character, composition, or condition thereof. It shall also include the removal and disposal of all
vegetation, debris, junk, rock, broken asphalt pavement, broken concrete, brick, stone, muck, and
other materials encountered within the trench excavation.
1.08

CONSTRUCTION CONSIDERATIONS:

A. GENERAL
The CONTRACTOR is solely responsible for designing and constructing stable, temporary
excavations and should shore, slope or bench the sides of the excavations as required to maintain
stability of both the excavation sides and bottom. All excavations should comply with applicable
local, state, and federal safety regulations including the current OSHA Excavation and Trench
Safety Standards. Construction site safety generally is the sole responsibility of the
CONTRACTOR, who shall also be solely responsible for the means, methods, and sequencing of
construction operations. Under no circumstances should the information provided below be
interpreted to mean that ENGINEER or OWNER is assuming responsibility for construction site
safety or the CONTRACTOR's activities; such responsibility is not being implied and should not
be inferred.
B. EXCAVATIONS AND SLOPES
In no case should slope height, slope inclination, or excavation depth, including utility trench
excavation depth, exceed those specified in local, state, and federal safety regulations.
Specifically, the current OSHA Health and Safety Standards for Excavations, 29 CFR Part 1926
should be followed. It is the ENGINEER's understanding that these regulations are being strictly
enforced and if they are not closely followed, the CONTRACTOR could be liable for substantial
penalties.
The CONTRACTOR'S "competent person", as defined in 29 CFR Part 1926, shall evaluate the
soil exposed in the excavations as part of the CONTRACTOR'S safety procedures. If an
excavation, including a trench, is more than 20 feet deep, it will be necessary to have the side
slopes designed by a professional engineer registered in Montana.
The CONTRACTOR shall provide the name of their “competent person”.
The
CONTRACTOR's "competent person" shall establish a minimum lateral distance (two feet or
greater) from the crest of the slope for all vehicles and spoil piles. Likewise, the
CONTRACTOR'S "competent person" should establish protective measures for exposed slope
faces.
C. TEMPORARY SHORING
Excavation of various depths will be needed to construct below-grade structures. As an
alternative to temporary construction slopes, vertical excavations for these excavations can be
temporarily shored. The CONTRACTOR shall be responsible for the design of the temporary
shoring.
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PART 2 - PRODUCTS
2.01 PIPE BEDDING MATERIAL:
A. NATIVE MATERIAL
Native material may only be utilized if it meets the specification identified below in section
2.01.B. imported pipe bedding material and upon the approval of the ENGINEER.
B. IMPORTED PIPE BEDDING MATERIAL
Imported Bedding Material conforming to the requirements of Type 1 as listed below shall be
placed from a point 4 inches below the bottom of the pipe to 6 inches above the top of the pipe,
and a minimum of one foot on each side of the pipe.
1.

Imported Bedding Material (Type 1) shall consist of gravel, sandy gravel, fine gravel,
or screened pit run which is free of cementitious substances or thin, flat particles in an
amount which would cause the material to cake, pack or otherwise form an unyielding
support for the pipe. When metallic pipe, valves or fittings are used, the material shall
also be free of sharp angular particles which will damage, tear or cut corrosion
protection materials. The material shall have a maximum size of 1-inch. The material
passing the No. 40 mesh sieve shall have a PI of 6 or less, per ASTM D4318.
1-inch sieve...................................................................100% passing
3/4-inch sieve…………................................................90-100%passing
3/8-inch sieve................................................................20-55%passing
#4 sieve.........................................................................5-10%passing
#200 sieve.....................................................................0-5%passing

The aggregate shall be free from vegetable matter, lumps or balls of clay, frozen material,
adherent films of clay or other matter which will prevent it from flowing. The plasticity index of
bedding shall not exceed 10 as determined in accordance with ASTM D4318.
Where metallic pipe, valves or fittings are used, the material shall have an electrical resistivity
greater than 5,000 ohm-cm in accordance with ASTM G57. This requirement includes metal
valves and fittings on PVC/HDPE/Fiberglass pipe.
If Imported Bedding Material is used, trench plugs may be required along the pipeline, only as
identified in the drawings.
In unusual situations, an alternative bedding can be used if proposed by the CONTRACTOR and
approved by the ENGINEER. The CONTRACTOR may also use flowable fill in lieu of
imported bedding, per Section 02225.
The CONTRACTOR will be responsible for locating the source and obtaining the material as
well as the excavation, haul, placement and compaction of the Imported Bedding Material.

2.02 TRENCH BACKFILL MATERIAL
A. MATERIAL FROM TRENCH EXCAVATION:
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Backfill material obtained from trench excavations must be free of cinders, ash, refuse, organic
or frozen material, boulders, or other deleterious materials. Backfill material and placement are
further described in PART 3 of this specification.
B. IMPORTED BACKFILL MATERIAL
When Imported Trench Backfill Material is authorized by the ENGINEER, such material shall
be granular with a maximum size of 3 inches. Material passing a #40 sieve shall not have a
plasticity index in excess of 10 as determined in accordance with ASTM D4318. The material
shall be free from ashes, cinders, organic material, debris, frozen material with a moisture
content more than 2% above optimum, frozen material and other unsuitable material.
2.03

OTHER MATERIALS:

A. WATER
Clean, free from harmful substances.
B. IMPORTED PIPE FOUNDATION MATERIAL
When Imported Pipe Foundation material is authorized by the ENGINEER as specified herein, it
shall meet the following gradation:
3-inch sieve........................................................................................100% passing
1½-inch sieve............................................................................... 80-100% passing
¾-inch sieve....................................................................................35-70% passing
#4 sieve……....................................................................................10-35% passing
#200 sieve.........................................................................................0-10% passing
Foundation material shall be used below the bedding zone. This material's purpose is to provide
an acceptable foundation for the bedding and pipe, when this is found to be unacceptable per
3.05D. It is not intended to assist with the dewatering process. The CONTRACTOR may use
imported material to assist with dewatering, but this is at no cost to the OWNER and must
comply with both this section and 02401. Any material imported by the CONTRACTOR for use
in dewatering shall come from a CONTRACTOR secured source and will be subsidiary to other
bid items.
The CONTRACTOR shall be responsible for locating the source, excavation, haul, placement,
and compaction of the Imported Pipe Foundation Material.

PART 3 - EXECUTION:
3.01 SITE PREPARATION AND DISPOSAL OF CLEARED MATERIALS:
All construction zones shall be cleared and grubbed of all stumps, logs, trees, roots, brush,
weeds, tree trimmings, and other vegetation or debris as may be required for the proper conduct
and execution of the work. All logs, trees, stumps, roots, brush, tree trimmings, and other
materials resulting from clearing and grubbing operation shall become the property of the
CONTRACTOR and shall be removed from the site of work.
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3.02 BARRICADES, GUARDS AND SAFETY PROVISIONS:
To protect persons from injury and to avoid property damage, adequate barricades, construction
signs, warning lights, and guards, as required, shall be placed and maintained during the progress
of the construction work and until it is safe to resume use of the trench area. Rules and
regulations of the local authorities respecting safety provisions shall be observed.
3.03 USE OF EQUIPMENT WITH TRACKS ON PAVEMENT:
Any equipment operating on tracks which is used on asphalt-paved or bituminous-surfaced areas
shall be equipped with suitable pads to prevent damage to the surface. All such surfaces which
are damaged during construction shall be restored to their original condition by the
CONTRACTOR at his expense. Any mud or soil tracked onto existing roads shall be removed.
3.04

TRENCH EXCAVATION:

A. GENERAL
All excavation, trenching, shoring, and the like, under this contract shall be performed in a
manner that meets with the Occupational Safety and Health Standards, 24 CFR Part
1926 - Excavations, as published by the Occupational Safety and Health Administration. The
CONTRACTOR shall be responsible for enforcing safety and maintaining safe working
conditions in the trenching operation.
The CONTRACTOR shall excavate as necessary at the locations shown on the drawings, staked
in the field, or otherwise directed by the ENGINEER.
The CONTRACTOR shall take precautions to protect all adjoining private and public property
and facilities, including underground and overhead utilities, curbs, sidewalks, driveways,
structures, and fences. Any disturbed or damaged facilities will be suitably restored or replaced
at no cost to the OWNER.
Trenches parallel to curb and gutter, sidewalk, walls, or other structures that can be disturbed by
the trenching activity, shall normally be no closer than 5 feet to the structure. Special care must
be made to protect these structures.
Excavation shall be by open cut. Concrete and asphalt shall be saw cut in a straight line to make
a neat joint with no broken corners or ragged edges, and then replaced according to these
specifications. If excavation must take place near a structure, lean concrete shall be used as
backfill to fully support the structure. After installing pipe and backfilling as specified, other
repairs (if needed) shall be made to the ENGINEER's satisfaction.
In fields, rights-of-way, grassy areas or other areas where topsoil is present, the CONTRACTOR
shall strip the topsoil to a depth indicated by the ENGINEER, usually 12 inches. The topsoil
shall be stockpiled and placed back over the trench after backfilling to restore the area to its preexisting conditions.
During excavation, materials suitable for backfilling shall be piled in an orderly manner a
distance of at least two feet from the banks of the trench to avoid overloading and to prevent
slides or cave-ins. Excavated material shall be stockpiled to permit access to existing buildings,
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hydrants, valves, manholes and other appurtenances. Surface drainage of adjoining areas shall
be unobstructed.
Grading shall be done as may be necessary to prevent surface water from flowing into
excavations, and any water accumulating therein shall be promptly removed. Under no
circumstances shall water be permitted to rise in trenches until after the pipe has been placed,
bedded and backfilled. Any pipe having its alignment or grade changed by floating in a flooded
trench shall be re-laid at no additional cost to the OWNER.
B. TRENCH DIMENSIONS
Shall be as specified below unless otherwise noted.
Minimum Width of Trench: The minimum width of the trench shall be such as to provide
adequate room for workers to install and join the pipe and place and compact the bedding and
backfill materials in the specified manner, and not less than the outside diameter (OD) of the
pipe plus two feet for the installed pipe.
Should the CONTRACTOR excavate a trench wider than stated above, he shall at his own
expense, provide pipe bedding as defined in Part 2 of this section or take such other measures as
the ENGINEER may direct to protect the pipe against the crushing forces of trench backfill.
This specification requirement will be strictly enforced. Thus, if the CONTRACTOR plans to
use excavating and traveling shield equipment which requires a wider trench than the minimum
width/depth relationships specified above, he shall bid the job to use not less than enough
"Imported Bedding Material" as required to install the pipe as shown on the Construction
Drawings, absorbing the cost of providing and placing this material in either his trench
excavation or pipe laying prices.
C. BLASTING
Blasting will not be permitted.
D. GROUNDWATER
If groundwater is encountered during excavation and installation of buried pipelines,
CONTRACTOR is responsible for de-watering as per Section 02401.
3.05

PIPE BEDDING:

A. GENERAL
Pipe and its appurtenances shall be bedded using Imported Bedding Material per 2.01 and
conforming to the Construction Details and this section.
Pipe may also be bedded in Flowable Fill per Section 02225.
B. MATERIAL PLACEMENT – (except as modified by C):
All Bedding Material shall be placed into the trench to a maximum depth of 6 inches at any point
after leveling, except bell holes shall have a depth of 3 to 4 inches. The use of bell holes and the
placement of bedding shall provide for the full support of the pipe. When deposited in the trench,
Bedding Material shall be spread, graded, and initially compacted no more than necessary to
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insure a slightly yielding, uniform and continuous support for installed pipe at all points between
pipe joints.
All Bedding Material above the bottom of the pipe shall be placed to fill any voids adjacent to
the pipe, leveled, and thoroughly compacted by tamping, vibration, rodding, or by a combination
of these methods. Special effort is required to compact the material under the pipe "haunches" to
provide adequate support to the pipe. Placement techniques are to avoid damage to the pipe,
coating on pipe and fittings, joint bonds, and corrosion protection materials. Bedding adjacent to
and over the pipe is to be placed in layers not to exceed 6 inches, with each layer thoroughly
compacted. Bedding adjacent to the pipe is to be placed and compacted on both sides
simultaneously. Water settling of bedding is not allowed. All backfill material, equipment used,
and the results obtained in placing fill material shall be subjected at all times to the approval of
the pipe manufacturer and the ENGINEER.
During the placement of bedding, de-watering per Section 02401 must be performed if water is
present.
C. PIPE FOUNDATION IN POOR SOIL
Soft or unstable material is defined by "material which will not support a minimum of 300
pounds per square foot" will be removed. Material that is simply wet but firm, or becomes
unstable as a result of runoff into the trench or leaks resulting from the CONTRACTOR
damaging new or existing water lines, shall be replaced with suitable material, as determined by
the ENGINEER at no cost to the OWNER. Replacement shall be done in areas in which the
foundation will not uniformly support the pipe as defined above. If soft or unstable conditions
exist, the material shall be excavated to an additional depth as required by the ENGINEER and
backfilled with Imported Pipe Foundation Material compacted to the pipe foundation grade
(original trench bottom). The CONTRACTOR may use Imported Pipe Foundation Material in
areas not requested by the ENGINEER, at his cost.
Where unusually bad foundation conditions are encountered at the bottom of the trench, the
ENGINEER may order special foundations, other than Imported Pipe Foundation Material, to be
placed. Extra compensation for unusually bad foundations will be paid for on a Change Order
basis. Where this type of trench bottom stabilization is authorized, it shall be carried only up to a
level 6 inches below the bottom outside of the pipe. Above this point Bedding Material shall be
used.
3.06 TRENCH BACKFILL:
A. BACKFILL ABOVE BEDDING MATERIAL
After placing Bedding Material as specified above, the remainder of the backfill in the zone
designated “Backfill Above Bedding" shown on the Construction Drawings shall be placed as
herein specified, in lifts not to exceed 8 inches (compacted thickness). In this zone, backfill may
be placed by machine or other method or combination of methods approved by the ENGINEER,
which will not impose excessive, concentrated, or unbalanced loads, thus transmitting a shock or
impact to the embedded pipe which might result in damage to, or displacement of the pipe.
Frozen material, snow or mud shall not be used in backfill.
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Backfill compaction up to the bottom of the road surface of surface restoration section or up to
grade for unsurfaced sections shall be compacted to not less than the following percentages of
maximum density, as determined by ASTM D698.






Asphalt pavement - ninety-five percent (95%);
Portland cement concrete surface - ninety-five percent (95%);
Gravel surface - ninety-five percent (95%);
Irrigation ditch crossing - ninety-five percent (95%);
Unsurfaced areas - ninety percent (90%).

For backfill which shall be compacted or consolidated to a density equal to or greater than ninety
percent (90%), the material shall be placed in continuous horizontal layers not to exceed the
uncompacted depth of 12 inches. The CONTRACTOR shall add water or aerate material as
required in placing compacted backfill to bring the material within 3% optimum moisture
content. In locations where 95% compaction is specified and the excavated soil materials
possess natural moisture in excess of 6% above optimum moisture as determined by ASTM
D698, the material will be considered unsuitable for backfill. Either the CONTRACTOR or
ENGINEER may perform the field tests to determine the in situ moisture content. When the
ENGINEER determines the excavated material is unsuitable, it shall be processed by the
CONTRACTOR to reduce the moisture content to an acceptable level or removed and disposed
of at location of the borrow source, or at locations secured by the CONTRACTOR and approved
by the ENGINEER. If the moisture content is between 3 and 6% over optimum, the
CONTRACTOR shall blend or aerate the material to reduce it to less than 3% over.
CONTRACTOR will be responsible for all costs of excavation, haul, placement and compaction
of the replacement material from a CONTRACTOR secured source.
Note: If the CONTRACTOR performs winter construction, frozen material or material
containing frozen chunks, mud or snow, must be replaced at the CONTRACTOR’s cost.
Where surface restoration is not specified, the CONTRACTOR shall grade all backfill surfaces
and shall maintain them during the period of this contract in such a manner as to provide safe
travel by the public, free of settlement, mud holes, ruts and high centers at no additional cost to
the OWNER.
The CONTRACTOR may substitute lean concrete (flowable fill) in areas under streets and roads
at his cost if allowed by the ENGINEER, and shall utilize lean concrete if required by the
drawings.
Backfill around hydrants, valve boxes, manholes, inlet boxes or similar appurtenances shall be
hand compacted.
3.07 DRAINAGE CONSIDERATION:
Backfilling of trenches shall be done in such a manner that water will not accumulate in unfilled
or partially filled trenches. Any backfill material that becomes saturated due to drainage entering
the trench prior to final compaction, shall be removed and replaced with suitable backfill
material. No consideration will be given for replacement material if this should occur. All
material deposited in roadway ditches or other water courses crossed by the trench shall be
2/24/21
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removed immediately after backfilling is completed and the section, grades and contours of such
ditches or water courses shall be restored to their original conditions, in order that the surface
drainage will be obstructed no longer than necessary.
Where trenches are constructed in or across roadway ditches or other water courses, the backfill
shall be protected from surface erosion by adequate means. Run-on and run-off shall be
controlled so as not to cause pollution.
3.08 DISPOSAL OF EXCESS EXCAVATED MATERIAL:
Except as otherwise permitted, all excess excavated materials shall be disposed of away from the
site of the work. Broken concrete, asphalt and other coarse debris resulting from pavement or
sidewalk removal; excavated rock in excess of the amount permitted to be and actually installed
in trench backfill; junk and debris encountered in excavation work; and other similar waste
materials shall be legally disposed of away from the site of the work at the CONTRACTOR's
expense. In some cases excess material must be placed on the property of the landowner where
it came from or within the existing lagoon, provided approval from the ENGINEER. Excess
material may be taken to a landfill.
Excess excavated material not stockpiled as requested by the property owner, shall be disposed
of by the CONTRACTOR at his own expense, except as discussed below. The OWNER
reserves the right to claim any excess material. The CONTRACTOR shall load the OWNER’s
trucks. If required by the project Special Provisions or Project Manual, the CONTRACTOR
shall haul excess material to a location designated by the OWNER.
Excess earth from excavations located in open fields and unimproved property may be
distributed directly back over the pipe trench and within the pipeline easement (below the
topsoil) to a maximum depth of 6 inches above the original ground surface elevation, at and
across the trench, and sloping uniformly each way therefrom. Material thus placed shall be
carefully finished with a drag, blade machine, or other suitable tools, to a smooth, uniform
surface without obstructing drainage at any point. This practice shall not be used if the slight
mounding interferes with irrigation practices. Wasting of excess excavated material in the above
manner also will not be permitted where the line of trench crosses public road rights-of-way or is
within said rights-of-way, and more or less parallels the centerline thereof.
3.09 SURFACE RESTORATION:
A. GRASSY AREAS
Replace topsoil, prepare seedbed and re-seed or sod in accordance with Section 02950Revegetation. Prior to seeding, surface is to be smoothed to eliminate wheel ruts, stones, ridges,
and low areas.
B. GRAVEL ROADWAYS OR PARKING AREAS
Restore to pre-existing condition or better, but not less than 6 inches of crushed base. All
materials, placement and compaction shall be in accordance with Section 02235 - Crushed Base
Course.
C. ASPHALT ROADWAYS OR PARKING AREAS
Restore to pre-existing conditions or better, but not less than 4 inches of asphalt pavement atop
10 inches of crushed base in all travelled areas or as called out in the drawings. All materials,

2/24/21

02221 - 9

placement and compaction shall be in accordance with Section 02235 - Crushed Base Course,
Section 02525 - Asphalt Pavement, and Section 03300 – Cast-in-Place Concrete.
D. CULTIVATED FIELDS
Replace topsoil, smooth surface to eliminate wheel ruts, ridges, and low areas. Remove all
debris and rocks and ensure completed surface restoration is compatible with adjacent lands and
is ready for farming operations in all respects.
E. WATER POLLUTION CONTROL
Water pollution from disturbed areas is to be controlled. Measures used are to comply with
appropriate local, state and federal regulations.
F. WARRANTY
CONTRACTOR’S warrant extends to trench settlement and the regrowth of grass for oneyears after final acceptance of work. This responsibility includes maintenance of settlement,
additional material and blading if ruts are a problem in traffic areas, and reseeding of grass if
growth is not complete. Settlement shall be repaired when a trench settles more than 1 ½ inches
for non-road areas, ¾-inch for gravel roads and ¼-inch for bituminous or concrete roads when
tested with a 10-foot long straight-edge laid perpendicular to the centerline of trench.
END OF SECTION 02221
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DIVISION 2 – SITEWORK
SECTION 02730 – SANITARY SEWER

PART 1 - GENERAL
1.01

WORK INCLUDED:

The Work covered under this section includes furnishing and installing all gravity sanitary sewer
piping on this project.
1.02

RELATED WORK:

A. Section 02221 - Trench Excavation and Backfill for Pipeline and Appurtenant Structures
1.03

RESPONSIBILITY FOR MATERIALS:

The CONTRACTOR shall be responsible for all material furnished by him, and shall replace at
his own expense, all such material found defective in manufacture or damaged in handling after
delivery by the manufacturer. This shall include the furnishing of all material and labor required
for the replacement of installed material discovered defective prior to the final acceptance of the
Work, or during the 1-year warrantee period.
The CONTRACTOR shall be responsible for the safe storage of material furnished by him or to
him and accepted by him and intended for the Work, until it has been incorporated in the
completed project. The interior of all pipe and other accessories shall be kept free from dirt and
foreign matter at all times.
Pipe shall be carefully inspected for soundness before being installed in the trench. Rejected
pipe and fittings shall be removed from the site immediately and permanently.
1.04

SUBMITTALS:

Submittals will be required for all materials in accordance with this section and 01300.

PART 2 - PRODUCTS
2.01

SANITARY SEWER PIPE:

A. PVC Pipe:
1.
Solid gravity polyvinyl chloride sewer pipe shall be manufactured of PVC plastic
having a minimum cell classification of 12354-B as determined by ASTM D1784. All
PVC pipe shall have a minimum SDR of 35 and be manufactured in accordance to
ASTM D3034. Pipe shall be bell and spigot type with rubber gasket type joints
conforming to ASTM F477. The pipe shall comply with ASTM Standards F794 and
D2412.
2.

Perforated polyvinyl chloride sewer pipe shall be manufactured of PVC plastic having
a minimum cell classification of 12354 as determined by ASTM D1784. The
perforated PVC pipe shall comply with ASTM Standard D2729. The pipe shall be a
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minimum of SDR-35 having 2 rows of perforation holes spaced at 120 degrees apart.
Perforation holes shall be ½” in diameter on 5” centers and parallel to the axis of the
pipe. Pipe shall be bell and spigot type with rubber gasket type joints conforming to
ASTM F477.

PART 3 - EXECUTION
3.01

PIPE INSTALLATION:

A. Excavation and Backfill: Excavation, backfill and compaction shall conform to the
applicable portions of Section 02221-Trench Excavation and Backfill for Pipeline and
Appurtenant Structures. Bedding pertains to both mains and service lines.
B. Handling of Pipe: All pipe furnished by the CONTRACTOR shall be delivered and
distributed at the site by the CONTRACTOR. Pipe and accessories shall be loaded and unloaded
by lifting with hoists or skidding so as to avoid shock or damage. Under no circumstances shall
such materials be dropped. Pipe handled on skid-ways shall not be skidded or rolled against pipe
already on the ground. Metal bands around pipe bundles shall be cut with a hand-held snips.
In distributing the material at the site of the Work, each piece shall be unloaded opposite or near
the place where it is to be installed. All material shall be stored in a neat and orderly manner.
Pipe with plastic joint rings shall be handled in such a manner that no weight, including the
weight of the pipe, will bear on or be supported by the plastic joint rings at any time. Care shall
be taken to avoid dragging the spigot ring on the ground or allowing it to come in contact with
gravel, crushed stone, rocks, or other hard objects. Joint rings, which have been damaged in any
way, will not be accepted and shall not be incorporated in the Work.
Pipe shall be so handled that the pipe, coating and lining will not be damaged. If, however, any
part of the coating or lining is damaged, the repair shall be made by the CONTRACTOR at his
expense in a manner satisfactory to the ENGINEER.
C. Laying Pipe: All pipe shall be laid and maintained to the required lines and grades with
fittings and tees installed at the required locations. Pipe runs shall be installed where indicated if
the piping is dimensioned. Where piping is not dimensioned, the CONTRACTOR shall install
the pipe as close as possible to the locations indicated, as approved by the ENGINEER.
Wherever obstructions not shown on the plans are encountered during the progress of the Work
and interfere to such an extent that an alteration in the plan is required, the ENGINEER shall
have the authority to change the plans and order a deviation from the line and grade or arrange
for the removal, relocation or reconstruction of the obstructions. If the change from the plans
results in a change in the amount of Work by the CONTRACTOR, such altered Work shall be
done on the basis of payment to the CONTRACTOR for extra work or credit to the OWNER for
less work.
Proper implements, tools, and facilities satisfactory to the ENGINEER shall be provided and
used by the CONTRACTOR for the safe and convenient execution of the Work. All pipe and
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fittings shall be carefully lowered into the trench piece by piece by means of a derrick, ropes or
other suitable tools or equipment, in such a manner as to prevent damage to pipe. Under no
circumstances shall materials be dropped or dumped into position.
Water shall not be allowed to accumulate in the trench during the laying of the pipe or the initial
backfill operations. The trench shall be dewatered in accordance with Section 02401. The
CONTRACTOR shall take all necessary precautions to prevent surface water from entering the
sewer trench. The cost of dewatering the trench shall be included in the CONTRACTOR's bid.
Pipe shall be protected from lateral displacement by means of pipe embedment material installed
as provided in Section 02221. Under no circumstances shall pipe be laid in water and no pipe
shall be laid under unsuitable weather or trench conditions.
Every precaution shall be taken to prevent foreign material from entering the pipe while it is
being placed in the line. If the pipe laying crew cannot put the pipe into the trench and in place
without getting earth into it, the ENGINEER may require that before lowering the pipe into the
trench, a heavy, tightly woven canvas bag of suitable size shall be placed over each end and left
there until the connection is to be made to the adjacent pipe. Before final acceptance the
CONTRACTOR shall remove from the pipe any foreign material which may have gotten into the
line.
During laying operations, no debris, tools, clothing or other material shall be placed in the pipe.
At times when pipe laying is not in progress, the open ends of pipe shall be closed by a
watertight plug or other means approved by the ENGINEER.
Unless otherwise approved by the ENGINEER, the laying of pipe shall begin at the lowest point.
For bell and spigot pipe, the pipe shall be installed so that the spigot ends point in the direction of
flow.
Preparatory to making the joints, the pipe grade and alignment shall be checked and all dirt or
other foreign matter shall be removed from the bell or coupling.
D. Rubber Gasketed Joints: Jointing of pipe made with a rubber gasket joint shall be made as
recommended by the manufacturer. The rubber gasket and gasket seat inside the bell shall be
wiped clean with a cloth. A thin film of lubricant, furnished with the pipe, shall be applied to the
inside surface of the gasket. The plain end of the adjoining pipe shall be wiped clean and
inserted into the bell a sufficient distance to make contact with the gasket. The plain end shall
then be forced "home" by the use of a crow bar, fork tool or jack assembly.
E. Sewer Testing:
1.

General: The CONTRACTOR shall provide all equipment, materials, and do all work
necessary to conduct tests to determine any leakage on the installed gravity sewer and
also to determine and correct any structural problems with the installed sewer.
The tests to be required before acceptance shall include exfiltration and infiltration,
lamp test, manhole acceptance, video inspection, and deflection testing, if deemed
necessary by the ENGINEER. All tests shall be performed in the presence of the
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ENGINEER. The ENGINEER shall be notified at least 48 hours in advance of all
testing.
2.

Exfiltration: The CONTRACTOR shall conduct an exfiltration test on each reach of
sewer between manholes to include all services and will be used for pipeline
acceptance.
Exfiltration tests shall be conducted by blocking off all manhole openings except those
connecting with the reach being tested, filling the line, and measuring the water
required to maintain a constant level in the manholes. During the exfiltration test, the
minimum water depth above the pipe invert shall be 2 feet.
The total exfiltration shall not exceed 100 gallons per inch of nominal diameter per
mile of pipe per day for each reach tested. For purposes of determining maximum
allowable leakage, manholes shall be considered sections of 48-inch pipe. The
exfiltration tests shall be maintained on each reach for at least 2 hours or longer as
necessary, in the opinion of the ENGINEER, to locate all leaks. In addition, any
visible leaks or physical defects shall be repaired.
The CONTRACTOR shall provide, at his own expense, all necessary piping between
the reach to be tested and the source of water supply, together with equipment and
materials required for the tests. The methods used and the time of conducting
exfiltration tests shall be acceptable to the ENGINEER.
If the leakage in any reach exceeds the allowable maximum it shall be re-tested after
the leaks are repaired.

3.

Low Pressure Air Test Alternative:
a.
As an alternative to the exfiltration test above, a low pressure air test may be
used, if the CONTRACTOR’s proposed procedures are approved by the
ENGINEER. The test methods and evaluation of results shall comply fully
with the latest edition of UNI-B-6, by Uni-Bell PVC Pipe Association of
Dallas, TX and ASTM F1417. Equipment required includes: two air-tight
plugs, braces for plugs, compressor, air supply hose, throttling valve on air
supply line, air bleed valve, high pressure shut-off valve on compressor,
pressure gauge with isolation cock.

4.

Infiltration: If at any time prior to expiration of the one-year correction period,
infiltration exceeds 100 gallons per inch of nominal diameter per mile of sewer per
day, the CONTRACTOR shall locate the leaks and make repairs as necessary to
control the infiltration.

5.

Alignment and grade: All sections of the sewer are to be within ¾-inch of specified
horizontal alignment and ¼-inch of the specified vertical grade. A lamp test shall be
performed to verify alignment between manholes.

6.

Vacuum testing of manholes: See Section 02722 – Manholes. The CONTRACTOR
shall conduct a vacuum test on each manhole, or conduct a leakage test in conjunction
with the test on the sewer. Test shall be conducted in accordance with ASTM C1244.
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It is recommended the vacuum test be completed prior to backfilling around the
manhole.
7.

Deflection: The ENGINEER reserves the right to require deflection testing on any
portion of PVC sewer pipe that the ENGINEER deems is necessary to assure the
quality of the pipe installation. Soil conditions encountered during installation and the
CONTRACTOR's general workmanship will be factors used to judge if deflection
testing will be required.
A deflection test shall be conducted by pulling an approved solid pointed mandrel
(Go-No Go device) through the installed sewer pipe. The diameter of the mandrel
shall be 95 percent of the pipe diameter. Deflection testing shall be conducted on a
manhole-to-manhole basis. Failure to pass the mandrel through a reach of sewer pipe
shall constitute a failure of the test and will require the CONTRACTOR, at his
expense, to locate and repair the portion of sewer pipe that has failed. Once repaired,
that portion of pipe shall be deflection tested again.

F. Separation with Water Mains: The sewer shall be laid at least 10-feet horizontally from any
existing or proposed water main. This distance shall be measured from edge-of-pipe to edge-ofpipe. At crossings the sewer shall be installed to provide a minimum vertical separation of 18inches between the outside of the water main and the outside of the sewer. This shall be the case
when the sewer is either above or below the water main. At the crossing, sewer joints are to be
arranged so that they are as far as possible from the water main.
At all crossings, pipe and backfill shall be properly installed to support the pipes. Lean concrete
or flowable fill (Class E) is to be used at the crossing to fully support both pipes. The material is
to be tamped and rodded to fill all voids adjacent to and below both pipes and to compact the fill
material.
Where the 10-foot horizontal separation cannot be maintained, the ENGINEER shall be notified
as soon as possible.
Where the requirements for the bottom of the water line to be at least 18 inches higher than the
top of the sewer cannot be met, the installation is allowable under one of the following options:
 The proposed water line is lowered to at least 3 feet below the invert of the sewer
pipe when measured from the top of the waterline pipe.
 The sewer may be encased in a minimum of 6 inches of Class E concrete (lean
concrete or flowable fill) around the pipe, extended out a distance of 10 feet on both
sides of the crossing. The pipe shall be placed on blocks to allow the lean concrete
under the pipe. The pipe shall be fully supported, and stakes used to hold it from
lateral movement, to assure it is not displaced during the placement of the lean
concrete.
 Place the sewer in a separate conduit (pipe) for a distance of 10 feet on either side of
the crossing.
No sewer services (taps on the sewer main) are allowed within 10' of a water main crossing.
Where unusual situations are encountered that makes it impossible to follow the requirements of
this section a different approach might be required. That approach is to be designed on a case by
case basis with the design for that particular separation approved by the Owner and the Authority
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Having Jurisdiction. The Contractor shall be paid for this particular work as required as a
changed site condition.
G. Separation of Water and Sewer Services: Water and sewer services shall be separated 10 feet
horizontally, or installed per the currently approved Plumbing Code. The Plumbing Code may
allow installation in the same ditch with certain provisions.
H. Prior to final acceptance of the sewers, the CONTRACTOR must thoroughly flush and clean
lines of any construction debris. The CONTRACTOR is responsible for collecting any debris in
these lines and preventing it from passing on downstream into the City sewer system.
I. Support of Sewer Crossings: Where a new pipeline crosses under an existing sewer main or
sewer service, lean concrete (class E) will be placed between the two pipes to support the upper
pipe. Lean concrete must extend fully between the lower pipeline and the upper pipe.

END OF SECTION 02730
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DIVISION 3 – CONCRETE WORK
SECTION 03300 - CAST-IN-PLACE CONCRETE
PART 1 - GENERAL
1.1

SUMMARY
A.

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

B.

Related Sections:
1.

1.2

Section 02200 Earthwork

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Proposed Mix Designs: Submit in accordance with ACI 301 at least 30 calendar days prior to
first-scheduled concrete placement. Provide 28-day strength data for structural concrete and 56day strength data for mass concrete where mix was used for previous projects within the last
year, or minimum 28-day strengths for a new mix. Include laboratory test results, mill test
reports, or certificates of compliance for each material used in concrete mixes.

C.

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and
placement. Shop drawings shall comply with ACI 315 “Manual of Standard Practice for
Detailing Reinforced Concrete Structures”.

D.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer detailing fabrication, assembly, and support of formwork.

E.

Related Materials: Product data for joint materials, waterstops, admixtures, curing materials,
sealants, hardeners, bonding agents and other concrete related materials that are required or
proposed.

1.3

INFORMATIONAL SUBMITTALS
A.

Welding certificates.

B.

Material certification tests and delivery certificates for Portland cement, fly ash and other
cementitious admixtures.

C.

Material test reports including certification tests for water and aggregates conforming to these
specifications.
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1.4

QUALITY ASSURANCE
A.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

B.

Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077
and ASTM E 329 for testing indicated.

C.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M,
"Structural Welding Code - Reinforcing Steel."

D.

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

E.

1.5

ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
ACI 117, "Specifications for Tolerances for Concrete Construction and Materials”.
ACI 302.1R, “Guide for Concrete Floor and Slab Construction”.
ACI 304R, “Guide for Measuring, Mixing, Transporting and Placing Concrete”.
ACI 304.2R, “Placing Concrete by Pumping Methods”.
ACI 305R, “Hot Weather Concreting”.
ACI 306.1 and 306R, “Cold Weather Concreting”.
ACI 308R, “Guide to Curing Concrete”.
ACI 309R, “Guide for Consolidation of Concrete”.
ACI 318R, “Building Code Requirements for Structural Concrete”.

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.
DELIVERY, STORAGE, AND HANDLING

A.

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage. Avoid damaging coatings on steel reinforcement; furthermore, all reinforcing steel
shall be clean and free of mill scale, rust, debris and any other deleterious material prior to
placement.

B.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.

PART 2 - PRODUCTS
2.1

FORM-FACING MATERIALS
A.

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

B.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

C.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 1 by 1 inch, minimum.
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D.

Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces. Interior basin and tank form coatings to comply with NSF 61 requirements
for potable water.
1.

E.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.
1.
2.
3.

2.2

Formulate form-release agent with rust inhibitor for steel form-facing materials.

Furnish units that will leave no corrodible metal closer than 2 inch to the plane of
exposed concrete surface.
Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in
concrete surface.
Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing
or waterproofing.

STEEL REINFORCEMENT
A.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
1.
2.

Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class I zinc coated after
fabrication and bending.
Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M, epoxy coated, with less than 2
percent damaged coating in each 12-inch bar length.

B.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from asdrawn steel wire into flat sheets.

C.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

D.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice.

2.3

CONCRETE MATERIALS
A.

Cementitious Material: Use the following cementitious material, of the same type, brand, and
source, throughout Project:
1.

B.

Portland Cement: ASTM C 150, Type I/II.

Normal-Weight Aggregates: ASTM C 33, graded.
1.
2.

Maximum Coarse-Aggregate Size: 1 inch nominal.
Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C.

Water: ASTM C 94/C 94M and potable.

D.

Grout: Proprietary, pre-mixed, non-ferrous, non-shrink grout conforming to Corps of Engineers
specification CRD-C 621.
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E.

2.4

Adhesive: Use Hilti HY 150 or Simpson AT epoxy for securing dowels and fasteners to
hardened concrete. Installation shall conform to the manufacturer’s recommendations and
instructions.
ADMIXTURES

A.

Air-Entraining Admixture: ASTM C 260.

B.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with
other admixtures and that will not contribute water-soluble chloride ions exceeding those
permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium
chloride.
1.
2.
3.
4.
5.
6.

2.5

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
Retarding Admixture: ASTM C 494/C 494M, Type B.
Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
High-Range, Water-Reducing and Retarding Admixture:
ASTM C 494/C 494M,
Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

WATERSTOPS
A.

Flexible PVC Waterstop: CE CRD-C 572 for embedding in concrete to prevent passage of
fluids through joints. Factory fabricate corners, intersections, and directional changes.
Waterstops shall be of an approved type, supplied by an approved manufacturer and shall be
plastic made of virgin polyvinylchloride compound, shall be ribbed, uniform in dimensions,
dense, homogeneous, free from porosity, and as detailed on the Drawings. No reclaimed PVC
shall be used in the compound. VINYLEX CORPORATION, 2636 Byington-Solway Road,
Knoxville, TN 37931, (Phone 865-690-2211), www.vinylex.com, and GREENSTREAK
PLASTIC PRODUCTS, 3400 Tree Court Industrial Blvd., St. Louis, MO 63122, (phone 636225-9400), www.greanstreak.com, are two of several suppliers who can furnish waterstops
meeting these requirements. Approved or-equal materials may also be used.

B.

Preformed Plastic Adhesive Waterstop: Provide SYNKO-FLEX preformed plastic adhesive
waterstop and primer as manufactured by SYNKO-FLEX Products, 1277 Boyles Street,
Houston, Texas 77020 or approved equal. Preformed plastic waterstop shall meet or exceed all
requirements of Federal Specifications SS-S-210, “Sealing Compound for Expansion Joints.”

C.

Hydrophilic Waterstop:
Provide hydrophilic rubber waterstop, such as Greenstreak,
HYDROTITE, style CJ-3030-M, or approved equal. Waterstop to be a combination of
chloroprene rubber & hydrophilic rubber. Waterstop to have a delay coating to inhibit initial
expansion due to moisture present in fresh concrete. Performance requirements as follows:
1.

Chloroprene Rubber:
a.
b.
c.
d.

2.

Tensile Strength: 1300 psi, minimum (ASTM D412).
Elongation: 400%, minimum (ASTM D412).
Hardness (Shore A): 50 ± 5 (ASTM D2240).
Tear Resistance: 100 lb/in, minimum (ASTM D624).

Modified Chloroprene (Hydrophilic) Rubber:
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a.
b.
c.
d.
3.

Accessories: Provide the following accessories per the manufacturer’s recommendations.
a.
b.
c.

2.6

Tensile Strength: 350 psi, minimum (ASTM D412).
Elongation: 600%, minimum (ASTM D412).
Hardness (Shore A): 52 ± 5 (ASTM D2240).
Tear Resistance: 50 lb/in, minimum (ASTM D624).

Two component epoxy gel for securing waterstop to rough, wet concrete.
Single component hydrophilic sealant to secure waterstop to rough, dry concrete.
Cyanacrylate adhesive for all splices.

JOINT SEALERS
A.

Joints shall be sealed with a mastic joint sealer material of uniform, stiff consistency that does
not contain solvents.

B.

The mastic shall tenaciously adhere to primed concrete surfaces, shall remain permanently
mastic and shall not contaminate potable water. Product must be NSF 61 approved.

C.

The material shall be of a type that will effectively and permanently seal joints subject to
movements in concrete.

D.

The mastic joint sealer shall be an acceptable two-part, non-sag (or self-leveling), non-staining,
polyurethane elastomeric sealant which cures at ambient temperature. Acceptable sealants shall
conform to ASTM C-920 or Federal Specification TT-S-00227E. Non-sag sealants are to be
used on vertical applications while the self-leveling or non-sag sealants may be used in
horizontal applications.

E.

Acceptable polyurethane materials include SIKAFLEX/1a and SIKA-FLEX/2c NS and 2c SL
POLYURETHANE ELASTOMERIC SEALANT, as manufactured by SIKA CHEMICAL
CORP., Santa Fe Springs, CA (213-941-0231), or approved equal.

2.7

CURING MATERIALS
A.

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

B.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. when dry.

C.

Moisture-Retaining Cover:
sheet.

D.

Water: Potable.

E.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

F.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
non-dissipating.
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G.

2.8

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A or Class C (preferred). Curing and sealing compounds acceptable for use
include, but are not limited to, Super Floor Coat by Euclid Chemical Company. Approved orequal products may be used.
RELATED MATERIALS

A.

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber
or ASTM D 1752, cork or self-expanding cork.

B.

Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersable, acrylic emulsion or
styrene butadiene.

C.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:
1.

Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

D.

Adhesive Anchors: Hilti HIT-RE 500-SD, HIT-HY150 MAX, or Simpson SET XP adhesive
anchors. Install per manufacturer’s recommendations.

E.

Expansion Anchors: Hilti Kwik Bolt TZ or Simpson Strong-Bolt expansion anchor. Install per
manufacturer’s recommendations.

2.9

CONCRETE MIXTURES
A.

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

B.

Admixtures: Use admixtures according to manufacturer's written instructions.
1.
2.
3.

C.

Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.
Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.
Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs, concrete required to be watertight, and concrete with a water-cementitious
materials ratio below 0.50.

Proportion normal-weight concrete mixture as follows:
1.

Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight
of cement.

2.

28-day Compressive Strength: 4000 psi minimum

3.

Entrained air 5-7%, at point of placement

4.

Maximum-size aggregate: ¾ inch
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D.

2.10
A.
2.11
A.

5.

Maximum water/cement ratio: 0.45

6.

Minimum cement content: 611 lbs/cy (6.5 sack)

Slump Limits: Proportion and design mixes to result in a concrete slump at point of placement
of:
1.

Not less than 1” and not more than 4”.

2.

When a high-range water-reducing admixture or a plasticizing admixture is approved,
assure the concrete has a slump of 2” to 4” before the addition of the admixture, and a
maximum slump of 8” at point of placement after admixture is added.

FABRICATING REINFORCEMENT
Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
CONCRETE MIXING
Ready-Mixed Concrete:
Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.
1.

When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes or 250 revolutions of the mixing drum whichever occurs first.

PART 3 - EXECUTION
3.1

FORMWORK
A.

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

B.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

C.

Construct forms tight enough to prevent loss of concrete mortar.

D.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.
1.
2.

Install keyways, reglets, recesses, and the like, for easy removal.
Do not use rust-stained steel form-facing material.

E.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

F.

Chamfer exterior corners and edges of permanently exposed concrete per the Drawings.
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G.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

H.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

I.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

J.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

3.2

EMBEDDED ITEMS
A.

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.
1.

3.3

Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

REMOVING AND REUSING FORMS
A.

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by
form-removal operations and curing and protection operations need to be maintained.
1.

2.

Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day
design compressive strength and in the case of shored slabs no less than 14 days.
Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

B.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.

C.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete
surfaces unless approved by Engineer.

3.4

STEEL REINFORCEMENT
A.

General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

B.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.
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C.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack
weld crossing reinforcing bars.

D.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

F.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair
coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten
epoxy-coated steel reinforcement.

3.5

JOINTS
A.

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

B.

Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Engineer.
1.
2.
3.
4.
5.

C.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least onefourth of concrete thickness as follows:
1.

2.

D.

3.6

Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated.
Form keyed joints where indicated. Embed keys at least 1-1/2 inches into concrete.
Locate horizontal joints in walls and columns at underside of floors, slabs, and beams,
and at the top of footings or floor slabs.
Space vertical joints in walls as indicated.
Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after
applying surface finishes. Eliminate grooving tool marks on concrete surfaces.
Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting
action will not tear, abrade, or otherwise damage surface and before concrete develops
random contraction cracks. Cut joints no later than 18 hours after concrete has been
placed.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.
WATERSTOPS

A.

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
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waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.
B.

Preformed Plastic Adhesive Waterstops: Install in non-moving construction joints at locations
indicated, according to manufacturer's written instructions, adhesive bonding, mechanically
fastening, and firmly pressing into place. Install in longest lengths practicable.

C.

Hydrophilic Waterstops: Cut coil ends square with shears or sharp blade to fit splices together
without overlaps. Splices shall be sealed using cyanacrylate adhesive and single component
hydrophilic sealant. Seal all exposed cells. Follow manufacturer’s approved written
instructions.

D.

All Waterstops: Maintain continuity of waterstops at all intersections and transitions.

3.7

CONCRETE PLACEMENT
A.

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections have been performed.

B.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.
1.

C.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.
1.

2.
3.

D.

Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints. Lift heights shall not exceed 24
inches nor shall the fresh concrete be allowed to free fall more than 5 feet.
Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that
have begun to lose plasticity. At each insertion, limit duration of vibration to time
necessary to consolidate concrete and complete embedment of reinforcement and other
embedded items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.
1.
2.
3.
4.
5.

Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.
Maintain reinforcement in position on chairs during concrete placement.
Screed slab surfaces with a straightedge and strike off to correct elevations.
Slope surfaces uniformly to drains where required.
Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.
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E.

Cold-Weather Placement: Comply with ACI 306.1.

F.

Hot-Weather Placement: Comply with ACI 305 and as follows:
1.

2.

3.8

Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing
water or chopped ice may be used to control temperature, provided water equivalent of
ice is calculated to total amount of mixing water.
Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

ORDER OF PLACING CONCRETE
A.

General: The order of placing concrete shall be acceptable to the Engineer.

B.

In order to minimize the effects of shrinkage, the concrete shall be placed in units as bounded
by the construction joints at the indicated locations on the Drawings.

C.

The placing of units shall be done by placing alternate units in a manner such that each unit
placed shall have cured at least 5 days for hydraulic structures (basins and tanks) and 2 days for
all other structures before the contiguous unit or units are placed, except that the corner sections
of vertical walls shall not be placed until the 2 adjacent wall panels have cured at least 10 days
for hydraulic structures and 4 days for all other structures.

3.9

FINISHING FORMED SURFACES
A.

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.
1.

B.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.
1.

C.

Apply to concrete surfaces exposed to view.

Rubbed Finish:
indicated:
1.

D.

Apply to concrete surfaces of perimeter foundation walls.

Apply the following to smooth-formed finished as-cast concrete where

Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.
1.

Top of tanks and basin walls adjacent to walkways shall receive a porous trowel finish.
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3.10

FINISHING FLOORS AND SLABS

A.

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

B.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small
or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.
1.

C.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance.
1.
2.

D.

3.11

Apply float finish to surface of floor slab, surface of Thickener base and roof topping
slab.

Apply a trowel finish to surface of floor slab, surface of Thickener base and roof topping
slab.
Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft-long straightedge resting on two high spots and placed
anywhere on the surface does not exceed 1/4 inch.

Broom Finish: Apply a broom finish to elevated concrete slabs of tanks and basins, and exterior
concrete walks, steps, ramps, and elsewhere as indicated.
MISCELLANEOUS CONCRETE ITEMS

A.

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with inplace construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

B.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

C.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

3.12

CONCRETE PROTECTING AND CURING

A.

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hotweather protection during curing.

B.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.
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C.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for the
remainder of the curing period.

D.

Unformed Surfaces: Begin curing immediately after finishing concrete.
surfaces, including floors and slabs and other surfaces.

E.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:
1.
2.

3.

4.

3.13
A.

Moisture Curing: Keep surfaces continuously moist for not less than seven days.
Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends lapped
at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.
Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.
Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

CONCRETE FLOOR SEALING
Application of curing and sealing compound: Prepare, apply, and finish compound according to
manufacturer's written instructions.
1.
2.

3.14

Cure unformed

Remove oil, dirt, laitance, and other contaminants and complete surface repairs.
Apply compound at the recommended coverage rate until the surface is saturated and
then apply a second at the prescribed rate in accordance with the manufacturer’s written
instructions.

CONCRETE SURFACE REPAIRS

A.

Defective Concrete: Repair and patch defective areas when approved by Engineer. Remove
and replace concrete that cannot be repaired and patched to Engineer's approval.

B.

Patching Mortar: Use non-shrink grout conforming to these specifications.

C.

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.
1.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of
cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes
and voids with bonding agent. Fill and compact with grout before bonding agent has
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2.

3.
D.

dried. Fill form-tie voids with grout or cone plugs secured in place with epoxy bonding
agent.
Repair defects on surfaces exposed to view using grout. Area beyond repaired defect
shall be rubbed with a thin fluid layer of grout using burlap to match the surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact grout in place and strike off slightly higher
than surrounding surface.
Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Engineer.

Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.
1.

2.

3.

4.

5.

Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.
Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with fresh concrete. Finish repaired
areas to blend into adjacent concrete.
Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor
elevations.
Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.
Repair defective areas, except random cracks and single holes 1 inch or less in diameter,
by cutting out and replacing with fresh concrete. Remove defective areas with clean,
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
Mix patching concrete of same materials and mixture as original concrete except without
coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.
Repair random cracks and single holes 1 inch or less in diameter with grout. Groove top
of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.
Dampen cleaned concrete surfaces and apply bonding agent. Place grout before bonding
agent has dried. Compact grout and finish to match adjacent concrete. Keep patched
area continuously moist for at least 72 hours.

E.

Perform structural repairs of concrete, subject to Engineer's approval, using epoxy adhesive and
grout.

F.

Repair materials and installation not specified above may be used, subject to Engineer's
approval.

3.15

FIELD QUALITY CONTROL

A.

Testing and Inspecting: Engineer will perform field tests and inspections and prepare test
reports.

B.

Inspections:
1.

Steel reinforcement placement.
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2.
3.
4.
5.
6.
7.
C.

Steel reinforcement welding.
Headed bolts and studs.
Verification of use of required design mixture.
Concrete placement, including conveying and depositing.
Curing procedures and maintenance of curing temperature.
Verification of concrete strength before removal of shores and forms from beams and
slabs.

Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:
1.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.
a.

2.

3.

4.

5.

Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.
Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.
Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F and below and when 80 deg F and above, and one test for each composite
sample.
Compression Test Specimens: ASTM C 31/C 31M.
a.
b.

6.

8.

9.

Cast and laboratory cure one set of four standard cylinder specimens for each
composite sample.
Cast and field cure one set of two standard cylinder specimens for each composite
sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one laboratory-cured specimen at
7 days and one set of two specimens at 28 days. The fourth cylinder shall be held in
reserve in the event the 28 day tests fail to meet the specified compressive strength.
a.
b.

7.

When frequency of testing will provide fewer than five compressive-strength tests
for each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

Test field-cured specimens as needed.
A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at 28 days.

When strength of field-cured cylinders is less than 85 percent of the companion
laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective
procedures for protecting and curing in-place concrete.
Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi.
Test results shall be reported in writing to Engineer, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
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10.

11.

12.
13.

3.16
A.

strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.
Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Engineer but will not be used as sole basis for approval or rejection of
concrete.
Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Engineer. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by the Engineer.
Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.
Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

PROTECTION OF SEALED FLOOR
Protect sealed floor from damage and wear during the remainder of construction period. Use
protective methods and materials, including temporary covering, recommended in writing by
liquid floor treatments installer.

END OF SECTION 033000
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DIVISION 11 – EQUIPMENT
SECTION 11310 - PUMPS

PART 1 - GENERAL
1.01

WORK INCLUDED:

The work included in this section consists of providing and installing the pumps listed. The
installation shall include all electrical connections as required to have a complete operational
system.
1.02

RELATED WORK:

A. Section 01300 – Submittals
B. Section 15065 – Piping, Valves, Tanks and Accessories
1.03

SUBMITTALS:

Submittals shall be in conformance with Section 01300.
1.04

DESIGN REQUIREMENTS:

The arrangement shown on the drawings is based upon the best information available to the
Engineer at the time of design and is not intended to show exact dimensions peculiar to any
specific equipment. Therefore, it may be anticipated that the structural supports, foundations,
connected piping and valves shown, in part or in whole, may have to be changed in order to
accommodate the pumping equipment furnished. No additional payment will be made for such
changes.

PART 2 - PRODUCTS
2.01

SUBMERSIBLE SEWAGE PUMPS:

A. Submersible sewage pumps shall meet the following requirements and basis of design, or
approved equal:
1.
Basis of Design: Goulds 3887 Series Sewage Ejector Pump, 0.5 HP, 1PH, 115V,
WS0511BHF;

Pumps
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Performance Criteria:
TDH (ft)
30
28
27.5
25.5
24
22.5
20.5
2.
3.
4.
5.
6.
7.

Flow (gpm)
0
10
20
30
40
50
60

Construction: cast iron housing, volute & impeller, SS shaft & fittings, Buna-N
elastomers;
Impeller: semi-open;
Bearings: upper & lower single-row ball, oil lubricated; Seal: single mechanical
silicon/carbide, Buna-N elastomers
Motor: capacitor start , oil-filled, thermal overload, 3500 rpm
Discharge: 2" vertical NPT(F)
Cord: NEMA 3-prong grounded plug; Cord length per drawings.

2.02 SIMPLEX CONTROLLER
A. Simplex Pump Controller shall include the following features:
1.
Circuit Breakers for Pump Circuit
2.
Definite Purpose Contactor
3.
Easy to Access Terminal Block
4.
Usable with 115 VAC
5.
Alarm Silence & On-Off-Test Switches
6.
Externally Mounted Audible Alarm
7.
Pump Hand-Off-Auto Switch
8.
Pump Running Light
9.
External Alarm Light
10. Control Circuit Fuse Protection
11. Ground Lugs
12. Color Coded Internal Wiring
13. Rugged Weather Resistant Hinged Poly Enclosure w/Sst Latch
Built and Labeled to UL 508A
Standard w/Nema 4x Rating
Mounting Feet for Enclosure
14. Auxiliary Alarm Contacts
15. Elapsed Time Meter
16. Event or Cycle Counter
B. Mercury Float Switches
Provide three (3) float switches as follows:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Type: narrow-angle, signal-duty
Electrical rating: 10A @ 120V, 3A @ 240V
Actuation angle: 5° above and 5° below horizontal (about 1")
Switch element: 0.86 g mercury* in hermetically sealed capsule
Float material: polyurethane-filled, polypropylene shell
Cable: oil-resistant, 18 AWG SJOOW, 300 VAC, 2 or 3 conductor
Weight: external, zinc plated, cast iron w/ SS screws, adjustable
Operating conditions: 170°F max
Dimensions: 3.5"Dia x 5.0"L
Pump on – activate when float in down position
Pump off – activate when float in lifted position
High Level Alarm – activate when float in lifted position

2.03 PUMP LIFT DAVIT/HOIST
A.
Provide a portable, powder-coated steel hoist with winch assembly and stainless steel
braided wire cable. Hoist shall be designed to equipment weighing up to 650 pounds. Portable
hoist shall not weigh more than 75 pounds. Hoist socket shall be permanently installed on
concrete slab. Worm gear winch shall accommodate 75 feet of 1/8” stainless steel cable. Winch
shall provide enclosed oil bath, and automatic brake along with hex drive for connection of
power drill for winch operation. Provide Thern davit crane and worm gear operator, or approved
equal.

PART 3 - EXECUTION
3.01

INSTALLATION:

A. The pumps shall be installed as specified and in accordance with the manufacturer’s written
recommendations.
3.02 WARRANTY
A written supplier's warranty shall be provided for the equipment specified in this section. The
warranty shall be for a minimum period of one (1) year from start-up or 18 months from time of
equipment shipment, whichever comes first. Such warranty shall cover all defects or failures of
materials or workmanship which occur as the result of normal operation and service.
3.03

ACCEPTANCE TESTS:

A. After installation of the pumping equipment and piping and when a feed supply is available,
each pump shall be given a running test in the presence of the Engineer during which it shall
demonstrate its ability to operate without vibration or overheating.

END SECTION 11310
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DIVISION 11 EQUIPMENT
SECTION 11500 – SLUDGE DEWATERING EQUIPMENT

PART 1 - GENERAL
1.01

SCOPE OF WORK
This section shall include the requirements of furnishing equipment specified, operation/maintenance
manuals, spare parts, training, performance testing, and delivery to job site. A complete sludge dewatering
system manufactured in the USA including one (1) Single Channel Rotary Fan Press 2.0 (hereinafter
RFP2.0) with ancillary equipment, Trailer Mounted on one (1) enclosed trailer, controls, interconnecting
wiring and plumbing as specified and indicated on the supplied drawings. The RFP2.0 manufacturer must
supply all items in this section as a complete system.
Equipment furnished under the section shall be fabricated, assembled, erected, delivered in full conformity
with the drawings, specifications, engineering data, instructions, and recommendations of the equipment
manufacturer unless exceptions are noted and approved by the engineer prior to installation. Any request
for exceptions to any specification and/or stated requirements must be submitted and received a minimum
of ten (10) working days prior to bid date.
The RFP2.0 shall be the product of a manufacturer regularly engaged in the manufacturing and supply of
RFP2.0 Systems in the USA. All equipment shall be factory assembled and tested prior to shipment to
ensure proper operation of all systems and be readied for field connections as shown on the project
drawings. Any and all parts shall be suitable of the intended service conditions, in new condition and
assembled in accordance with the best engineering and shop practices.
All of the equipment specified herein shall be off-loaded, properly stored, assembled, erected, and placed in
proper operating condition by the installing contractor in accordance with the engineering data,
instructions, and recommendation of the manufacturer and best construction practices.

1.02

RELATED SECTIONS
Section 01300 – Submittals
Section 5065 – Pipe, Valves, Tanks, Accessories

1.03

QUALITY ASSURANCE

A. All equipment specified under this section shall be furnished by a single RFP2.0 manufacturer located in
the USA who is fully experienced, reputable, and qualified in the production of the major equipment items
to be furnished. The manufacturer shall be responsible for the sludge dewatering system as noted in this
specification.
B. Consideration will be given only to products of manufacturers who can demonstrate that their equipment
fully complies with all requirements of the specifications, warranties, and contract documents. The Owner
and/or Engineering Firm, at all times, are the sole judge of “Exact Equivalent”, “Approved Alternate”, and
“Or Equal” designations to the specifications.
C. Within five (5) business days of the Engineer’s and/or Owners request, the manufacturer shall submit their
written warranty coverage for workmanship in meeting the requirements stated in this specification.
D. All listed and required standards and/or codes shall be met as a minimum requirement and it shall be
construed to mean the latest standard, code, specification, or tentative specification adopted and published
at the time of advertisement for bids.
2/25/21
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1.04

WARRANTY

A. The manufacturer shall warrant, in writing, that all equipment supplied by them shall be free from defects
in material and workmanship for a period of twelve (12) months from the date of delivery.
B. The manufacturer’s warranty shall cover only the replacement of defective parts if it is established to its
satisfaction that damage has occurred under normal installation, operation and maintenance conditions and
is due to material and/or manufacturing defects. Service labor is not included as part of the manufacturer’s
warranty.
C. All equipment, material and components manufactured by others used in the design of the dewatering
system shall have the same warranty afforded to Prime Solution, Inc. and is subject to and stipulated by the
respective manufacturer’s warranty provided that the required maintenance has been performed by the
Owner.

D. Performance of the equipment shall be warranted from the manufacturer for meeting the listed
material and workmanship requirements as it relates to the operation/function of the equipment
furnished in this specification. Conditions that affect the performance of the equipment furnished
that are process/chemistry related and/or beyond the scope of the equipment supplied shall be the
responsibility of others and not the equipment manufacturer.
1.05

SUBMITTALS

A. Provide submittals information to demonstrate that the proposed equipment fully meets the requirements of
the specification. It shall be clearly labeled with identifying cover page showing project, manufacturer’s
name, and model number.

1.

Installation and Storage – Overall drawings showing dimensions, connecting utility sizes,
locations, and other pertinent installation data. Recommended storage protection for the
equipment furnished.

2.

Shop Drawings – Dimensional shop and erection drawings for all equipment supplied under
this section along with all interconnecting components.

3.

Descriptive Literature – Catalog cut sheets, technical data, performance curves, and utility
requirements for all equipment supplied under this section.

4.

Electrical – Detailed wiring diagrams, instrumentation, and operational description of entire
control system.

5.

Operation and Maintenance Instructions – These sections are to be from the complete
operation and maintenance manual as will be provided upon delivery of equipment.

6.

Warranty – Signed warranty. Statements outlining the manufacturer’s ability to timely furnish
repairs and service replacement parts when and if so required.

1.06

PATENTS

A. The manufacturer warrants that the use of this system and its equipment in the process for which the system
has been expressly designed, will not infringe any U.S. or foreign patents. In the event of any claim of
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infringement, the manufacturer shall defend and indemnify the owner free from any liabilities associated
with the use of the patented equipment or process.
B. The manufacturer hereby grants to the owner, in perpetuity, a paid-up license to use any inventions covered
by patent or patents pending, owned or controlled by the manufacturer in the operation of the facility being
constructed in conjunction with the equipment supplied under this contract, but without the right to grant
sub-licenses.

1.07

OPERATION AND MAINTENANCE MANUALS

A. The manufacturer shall provide a total of two (2) printed copies and one (1) electronic copy per unit
specified of a complete and comprehensive reference manual containing operating and maintenance data to
enable operators and plant engineers to correctly operate, service, and maintain all equipment and
accessories covered by the specification and drawings.
B. The data contained in the manual shall explain and illustrate clearly and simply all principals and theory of
operation, operating instructions, maintenance procedures, calibration procedures, safety precautions,
troubleshooting procedures, suggested forms for required record keeping, detailed equipment drawings,
electrical, and instrumentation schematics.

C. Each copy of the manual shall be assembled in one (1) or more loose leaf three (3) ring hard
backed binders. Each binder shall be clearly labeled with identifying cover showing project,
manufacturer’s name, and model number. All composition and printing shall be arranged so that
punching does not obliterate any data and each section shall be clearly marked. All information
on the electronic copy shall be of a PDF format.

PART 2 - PRODUCTS
2.01

GENERAL SYSTEMS DESCRIPTIONS

A. The RFP2.0 shall consist of one (1) dewatering channel with mixing element, with a minimum diameter of
thirty-six inches (36"). The number of dewatering channels is determined by the project requirements as
listed in this specification. The RFP2.0 shall utilize the combination of controlled sludge feed along with
chemical/polymer conditioning of the sludge, drainage of free water (filtrate) within the channels of the
RFP2.0 with added internal free water drainage from the mixing element and controlled pneumatic
adjustable restrictor gates as the filter screens slowly continuously rotate. The RFP2.0 shall be delivered to
the jobsite completely tested, ready for placement with anchors and utility connections supplied by others.
B. The RFP2.0 manufacturer shall furnish and have overall system responsibility for all major components of
the system listed. Overall system responsibility shall include installation inspection, start-up, training,
calibration, and overall operation of the equipment furnished. The RFP2.0 shall be supplied by a single
experienced RFP2.0 manufacturer in the USA to ensure coordination and compatibility of the equipment.
C. The RFP2.0 System shall be based on one (1), one (1) channel RFP2.0 as manufactured by Prime Solution,
Inc., Otsego, Michigan USA with Model No. RFP2.0-36S-TR. No substitutions shall be accepted that are
not preapproved by the Engineer/Owner ten (10) days prior to bid date and/or require more than one (1)
dewatering channel with mixing element to meet the requirements listed in this specification. All cost
associated with substituting alternate equipment shall be the responsibility of the Contractor and/or
alternate Manufacturer.
D. The manufacturer shall provide one (1) totally self-contained, factory assembled thirty-six inch (36")
diameter RFP2.0, single channel design with mixing element, to extract water from the sludge/slurry type
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specified in Section 1.06 to meet the requirements listed.
E. All equipment supplied shall be mounted in one (1) enclosed trailer with all equipment pre-wired and
plumbed.
F. The major ancillary equipment to be included within the self-supporting skid:
G. Consideration will be given only for pre-approved equipment meeting minimum system requirements. The
RFP2.0 shall be Model No. RFP2.0-36S-TR as manufactured by Prime Solution, Inc. The contractor will
be responsible for any changes necessary to the designs and drawings for any alternate equipment supplied.
The dewatering system shall consist of one (1) Prime Solution RFP2.0, Ancillary Equipment,
Interconnecting Wiring and Piping that at a minimum contains:
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢

One (1) Rotary Fan Press 2.0 Single Channel with Stainless Steel/Hard Chrome Plated Slotted filter
Screens.
One (1) Dewatering Channel Integrated Mixing Element.
One (1) Stainless Steel Cake Discharge Chute.
One (1) Trailer- Fully enclosed 8.5x14 cargo trailer with insulated walls and ceiling, 8x4 Awning
door, 12” increased height, rubber raised coin flooring
One (1) Wash Manifold Assembly.
One (1) Positive Displacement Sludge Feed Pump with VFD Direct Gear Drive Motor.
One (1) Emulsion Polymer Feed/Blend System.
One (1) Sludge Retention/Polymer Piping with Injection Ring.
One (1) Air Compressor with Receiver.
One (1) Static Mixing Plate.
One (1) In-Line Macerator/Grinder with piping and controls.
One (1) PVC sludge screw auger conveyance system, est 10’.
One (1) PLC Process Controls, Manual and Semi-Auto Operation.
One (1) Filtrate Sump with submersible pump.
One (1) Central NEMA 4X Electrical Control Panel with Touch Screen Operator Interface.
One (1) Standard Workmanship Warranty.
Spare Parts Available Within the United States of America.

Consideration for pre-approval by another manufacturer not listed above shall be required to perform an on-site full
scale pilot test demonstrating that said manufacturer is capable of meeting the minimum performance requirements
for the project at a minimum of thirty (30) days prior to bid date.

2.02 CONDITION OF SERVICE
The dewatering equipment approved shall be designed to adequately condition and dewater the listed feed
sludge within a maximum of one (1) dewatering channel with mixing element per RFP2.0 System.
Application:
Sludge Type:
Sludge Process:
Solids Loading:
pH:
Sludge Age:
Feed Solids:
Dewatering Flow Rate:
Capture:
Hours of Operation / Day:
Volatile Solids:
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Municipal Wastewater
Partially Digested Waste Activated Sludge
Aerated Holding Ponds
525 (d.s. lbs/hr)
6.4
NA
Variable: Typical 2.3%
35 gpm max
92% min
6 hrs/day; 3 days/week
70%
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2.03

MATERIALS OF CONSTRUCTION
All materials used in the construction of the sludge dewatering equipment shall be of the best quality and
entirely suitable in every respect for the service required. All structural steel shall conform to the ASTM
Standard Specification for Structural Steel. All iron castings shall conform to the ASTM Standard
Specifications of Gray Iron Castings and shall be of a class suitable for the purpose intended. Other
materials shall conform to the ASTM Specifications where such specifications exist and the use of such
materials shall be based on continuous and successful use under similar conditions of service.
The following materials shall be provided for the RFP2.0 and related components unless specified
otherwise herein:
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢

2.04

Housings
Base/Stand
Skid Frame
Filter Screens
Support Wheels
Discharge Chutes
Center Seal
Piping
Tubing
Hardware, Fasteners, Etc.

➢ Carbon Steel (powder coated)
➢ Carbon Steel (powder coated)
Carbon Steel (powder coated)
➢ 304 Stainless Steel and Hard
Chrome Plated
➢ 304 Stainless Steel
304 Stainless Steel
➢ Glass Filled Poly
➢ Schedule 80 PVC
➢ Nylon/Poly
➢ 18-8 Stainless Steel

ROTARY FAN PRESS 2.0
1.

The RFP2.0 shall be comprised of at least the following components:
a.
b.
c.
d.
e.
f.
g.
h.
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Main Drive System.
One (1) Dewatering Channel.
One (1) Dewatering Channel Integrated Mixing Element.
One (1) Stainless Steel Cake Discharge Chute.
Support Wheels and Slotted Filter Screens.
Easily Accessible Inspection Windows.
Pneumatically Controlled Restrictor Gates.
Internal and External Channel Wash.
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The main drive system shall be low speed, high torque, helical/bevel foot mounted to the epoxy
coated steel base. It shall be fabricated according to ANSI/AGMA 6010 standards with a
minimum AGMA standard of 9. The output shaft shall be made of ANSI 17-4 stainless steel or
better for maximum service life. The incorporated design of the main drive to the channel
housing shall not allow direct contact with the sludge, filtrate or cake at any time. The robust
construction of the main drive shall be used to mount and support the inner channel housing by
bolting to manufacturer’s engineered mounting holes, preventing leakage or gear misalignment
caused by shaft mounting. Flanged mounted electric drive motor shall be a 3.0 hp, 480 Volt, 3
Phase, 60 Hz totally enclosed, wash down/VFD rated, high efficiency motor with a minimum
service factor of 1.15.
All components of the RFP2.0 shall be engineered for long, continuous, and uninterrupted
service. All fasteners shall be of stainless steel and all welding shall be in accordance with the
latest applicable codes of the American Welding Society. The RFP2.0 construction shall allow
easy access to internal components, operational adjustments, and routine maintenance shall be
possible without taking the RFP2.0 out of service.
Both the inner and outer housing shall be one (1) piece, constructed of heavy plate powder
coated. The outer most housing shall have a clear and sealed hinged window for viewing and
access to the filter screen outer support. The channel housings shall contain all liquids within
themselves and have a four inch (4") filtrate discharge located in the bottom of each of the
housings.
Each channel shall have an inner and outer filtration element and filter element support made of
304 stainless steel. The filter element supports shall be mounted and attached to the common
drive shaft that is directly attached to the gear reduction drive of the RFP2.0. Under maximum
loading conditions, the element supports shall not have a deflection greater than 0.005" over the
entire surface area or require internal bearings for support of the element support wheels.
The dewatering channel filtration elements shall be constructed of two (2) slotted non-clogging
filter screens with supports constructed of 304 stainless-steel; separated and sealed by a 4” polyglass filled channel center seal.
Each dewatering channel shall have a completely integrated mixing element.
1. Mixing Element Drive Will Be “Nord” or Equal.
0.25 hp with A Min 1.15 sf.
Each RFP2.0 dewatering channel shall have both internal and external filter wash options. The
wash water time intervals shall be directed through the main operator panel. Washing of the filter
elements shall be capable of being done without interrupting the dewatering process at any time.
The RFP2.0 internal and external filter screen wash requires twenty five (25) gallons per minute
(GPM) (intermittent) per channel at a minimum of forty-five (45) psi. The incoming water
connection shall be 1-1/2" FNPT to the distribution manifold which contain the 120v solenoid
operated valves for controlling water flow.
Each dewatering channel shall have a pneumatic adjustable self-compensating sludge cake
restrictor gate. With the restrictor gate in the fully open position, it shall not restrict the sludge
cake opening in any way.
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Individual 304 stainless steel cake discharge chutes shall be provided for each dewatering
channel. Each cake discharge chute shall have an easy to remove inspection cover to gain access
to the cake discharge area of the RFP2.0.
The RFP2.0 single channel machine can be expanded to a dual channel at any time, doubling the
capacity of the machine.

2.05

SLUDGE FEED PUMP / MACERATOR
A positive displacement rotary lobe sludge feed pump shall be used to provide adjustable and
even feeding of the sludge stream to the press. The sludge feed pump shall be capable of
supplying 125% of the specified maximum design flow, input speed not to exceed three hundredfifty (350) rpm. This combination shall be direct coupled and mounted on one (1) common base
and securely fastened in the trailer. Progressive cavity pumps are not acceptable for this
specification.

1.

Rotary Lobe Pump Will Be “Böerger” or Equal.
15-220 gpm Under 350 rpm.
Suction 3", Discharge 3", 150# ANSI Flanged Stainless Steel.

2.

Pump Drive Will Be “Nord” or Equal.
5.0 hp with A Min 1.15 sf.

3.

Macerator Pump Will Be “Böerger” or Equal.
15-220 gpm Under 350 rpm.
Suction 3", Discharge 3", 150# ANSI Flanged Stainless Steel.

4.

Pump Drive Will Be “Nord” or Equal.
5.0 hp with A Min 1.15 sf.

2.06

ELECTRICAL CONTROL PANEL (GENERAL)

A. An electrical control panel shall be furnished with the RFP2.0 System to control the RFP2.0
functions and those of related ancillary equipment specified herein. The panel shall be preassembled, pre-wired, and shall include all controls necessary for semi-automatic and manual
system operations. The panel shall be suitably wired for connection to a 480 Volt, 3 Phase, 60 Hz
power source. A step-down transformer provides 120VAC control power and the DC voltage
shall be 24VDC.
B. Wiring shall be accomplished in a neat and organized manner through PVC wire duct, where
practical, and tied securely in position with nylon cable ties when not. All skid mounted conduit
shall be Schedule 40 PVC and/or non-metallic liquid tight conduit.
C. Certification:
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1. All electrical components shall be UL or CE recognized and all wiring shall comply with
the National Electrical Code.
2. The RFP2.0 control panel is certified to UL508A industrial control panel directive and
manufactured by a UL508A certified panel builder.

D. The main control enclosure shall house a panel mounted main disconnect with a through the door
handle, all motor starters, variable frequency controls, a programmable logic controller,
interlocks, alarms, indicating lights, and touch screen display required for operation of the
RFP2.0 and ancillary equipment described in this specification.
E. Shall contain a red mushroom Emergency Stop Button, providing a means of quickly stopping all
equipment controlled from this panel.
F. Motor control is provided by properly sized IEC starters, overloads, VFD’s, and individual
breakers per each required device.
G. The Operator Controls and display shall be accomplished by a touch screen, mounted in the door
of the main control panel. At a minimum, the following control functions shall be located on the
touch screen:

1.
2.
3.
4.
5.
6.
7.
8.
9.

Feed Pump Speed.
Alarm Silence.
Alarm Fault Reset.
Aux. Start/Stop.
Polymer System.
Screen Contrast.
Fault History.
Wash Water Selection.
Automation Set Points.

H. All fault and alarms shall be displayed and logged by the touch screen. All faults will stop the
RFP2.0 and will need to be cleared to restart the system. At a minimum, the following alarms
shall be required:

1.
2.
3.
4.
5.
I.

2.07

Low Water Pressure.
Press Drive Fault.
Low Air Pressure.
Analog Signal Loss.
Pump Drive Fault.
All equipment shall be completely checked out and hot tested prior to shipment. This shall
include a test of all switches, lights, relays, and other components. All safety devices shall be
rechecked completely for operation, function, and control prior to final clean-up and packaging
for shipment.

ELECTRICAL COMPONENTS AND INSTRUMENTATION

A. The operation of the RFP2.0 System shall be able to be operated in either manual or
11500 -3
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semi-automatic mode. The system shall be able to control flow, pressure, conditioning
mixing, and ancillary equipment listed in this specification. All control functions shall be
easily readable and adjusted from the touch screen operator control panel.
B. The RFP2.0 shall be supplied with the following NEMA 4X rated components including
but not limited to; operator control panel, touch screen, low water pressure switch,
pressure transducers, flow meter, pneumatic controls, and water solenoids. All skid
mounted components shall be wired to the supplied control panel. All wire runs carrying
more than 24VDC shall be in watertight PVC or PVC coated conduit and/or cabling
securely mounted to the skid. All controls and communication wiring 24VDC or less
shall be jacketed cable, rated for intended use, securely mounted to the skid.
1. Electrical Control Panel Shall Be “Hoffman” or Equal.
Shall Be of 304 Stainless Steel with Rounded Edges.
Maintaining A NEMA 4X (IP66) Rating.
Memory Retaining Door Gaskets.
2. The PLC Shall Be Manufactured By “Allen Bradley” or Equal.
The PLC Shall Be an Industrial Grade Programmable Logic Controller.
3. Variable Frequency Drives Shall Be “Allen Bradley” or Equal.
VFD’s Shall Operate with An Output of 100% Continuous Capacity without
Exceeding the Motors Specification for Temperature Rise, Full Load Current
Draw, Vibration, Noise, and Phase Slip.
4. Touch Screen Shall Be “Allen Bradley” or Equal.
LCD Screen Size: 10.4" Touch Screen.
Type: Color.
Control and Monitor Operation and Functions of The Equipment.
5. Panel Mounted Fused Disconnect.
Rated For 125% of The Full Load Current.
Through the Door Handle.
IEC Type: IP65.
6. Operation, Pilot Lights, E-Stop, and Indicator Lights.
NEMA 4X (IP66) Minimum Watertight and Oil Tight.
30.5mm Size, Rated For At Least One (1) Million Cycles.
7. Magnetic Type Sludge Flow Meter Shall Be an “Endress + Hauser” or Equal.
3" ANSI Flange Connections.
304 Stainless Steel Grounding Rings, IP67 Enclosure.
8. Electronic Proportional Regulator Shall Be A “Parker”.
Signal: 4-20 mA.
Suitable for Wash Down.
9. Pressure Transducer Ring Shall Be “Onyx” or Equal.
11500 -4
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3" PSW Type.
Carbon Steel with Acetal End Plates.
Buna Sleeve and Silicone Filled.
10. Pressure Transducer Shall Be “IFM” or Equal.
Pressure Sensing: 0-36 psi.
4-20 mA Analog Output.

2.08

ELECTRICAL/PNEUMATIC CONTROLS

A. The operator has speed control over the Feed Pump, RFP2.0 Screen Rotation and Polymer Dosing
Pump and in-line mechanical mixer. Pressure set points are adjustable for the Restrictor Gates as
well as the wash cycles for the inner and outer channel washes of the press.
B. Each channel shall be independently pressure controlled to maintain a balance throughout the
process.
C. Pressure shall be measured by transducers located in the inlet to each dewatering channel. The
independent channel pressure transducers are monitored through the PLC.

2.09

TRAILER AND MAIN SKID FRAME

A. All equipment including the RFP2.0 and ancillary equipment listed within this specification shall
be mounted in one (1) enclosed trailer, including 8.5x14 cargo trailer with insulated walls and
ceiling, 8x4 Awning door, 12” increased height, rubber raised coin flooring, fully undercoated
frame, double rear doors, 32" side door, 16" OC walls, ceiling and floor, 78" interior height,
radial tires, aluminum wheels. Any ancillary equipment listed but to be mounted separately shall
be noted as “Remote” mounted. The frame design construction shall be of an open compact
design, allowing for easy maintenance, cleaning, and simplicity. The structural frame shall be
provided with fork pockets designed to lift the fully assembled skid system.
B. The skid base framework shall be of all welded carbon steel construction, powder coated. All
welding shall conform to the American Welding Society Structural Welding Code. Bolted
construction of any main supporting frame member or systems requiring additional space is not
acceptable for this specification.

2.10

SLUDGE CONDITIONING SYSTEM

A. Each RFP2.0 System shall be provided with a sludge conditioning system, designed to make
down the proper polymer solution, efficiently mix polymer with the sludge to adequately
flocculate the sludge for optimum dewatering.
B. The sludge conditioning system shall be mounted upstream of the press and shall consist of a
flow splitting manifold, polymer injection ring, and in-line, non-clog, mechanical mixer.
Polymer addition systems which utilize tanks with mixers or inject polymer directly into the
sludge line are not an acceptable equal to the system specified due to the excess amounts of
polymer required by these inefficient systems.
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C. The emulsion polymer feed/blend system shall consist of an integrated equipment
package capable of metering neat polymer, adjusting dilution water rate, and meter
feeding of the activated polymer solution. The mechanical hydrodynamic blending
device is specifically designed to dilute and activate emulsion, dispersion, and solution
type polymer with viscosities ranging from 200 to 3,000 cps and active contents up to
50% shall be provided.
D. The system shall, at minimum, include the following components:
1. Mechanical Activation/High Shear Mixer Will Be An “Ebara” or Equal.
With Modified Mixing Blade and Ring.
3 Phase, 60 Hz., 1750 RPM.
1" NPT Suction and 1-1/4" NPT Discharge.
2. Neat Polymer Metering Pump Head Will Be A “MasterFlex” or Equal.
Housing Material: Polyphenlene Sulfide, Acetal, Nylon.
Rollers and Bearings: Stainless Steel.
3. Drive Motor Will Be “Bauer” or Equal.
1/4 hp, 3 Phase, 60 Hz, 90 rpm.
TEFC-IP 55.
4. Neat Polymer Check Valve Will Be “LMI” or Equal.
Body: PVC.
Stainless Steel Ball and Spring.
1/2" MNPT and 1/2" Tube Fitting.
5. Solenoid Valve.
Flow: 1" (12 Cv) & 1-1/2" (29 Cv).
H Class IP65.
Temperature: Up To 176° F.
6. Dilution Water Rota-Metering Valve Will Be “Hydronix” or Equal.
Material: Machined Cast Acrylic.
Internal Components: 316 Stainless Steel.
1/2" NPT PVC Connections.
Calibration: Conforms to ISA RP 16.6.
7. Pressure Gauge.
Stainless Steel Liquid Filled.
Dial Size: 2-1/2".
Connection Size: 1/4" MNPT.
8. Low Water Pressure Switch.
Adjustable Set Point: 10-150 psi.
1/2" NPT Aluminum.
S.P.D.T. SWITCH.
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9. Air Pressure Switch Will Be “Gems” or Equal.
Wetted Parts: Diaphragm Nitrile and Fitting Brass.
Pressure: 3.5-100 psi.
S.P.D.T. SWITCH.

E. The sludge conditioning system shall be capable of providing the following
performances:
1.
2.

The polymer and sludge must be instantly mixed (less than 1.0 second at 150 gpm).
Mixing energy must be mechanically and independently adjustable during operation.

F. On loss of dilution water pressure or air pressure, the entire system shall shut-down and
an alarm will be displayed on the HMI touch screen. Manual restart is required after fault
is acknowledged.
2.11

SLUDGE RETENTION MANIFOLD AND PIPING

A. After the polymer and sludge have been mixed in the sludge conditioning system, it will
enter the sludge retention manifold. This sludge retention manifold will also provide for
the sludge feed connection to the RFP2.0. The sludge retention manifold shall be rigidly
mounted to the skid platform using Schedule 80 PVC piping in a gentle winding “C”
formation to minimize space requirements and provide the required retention time.
B. The retention manifold shall also include one (1) clear see-through section for visual
purposes as well as one (1) sampling port for drawing samples of the flocculated sludge
during operation.
C. Within the sludge retention manifold a pneumatic sludge by-pass valve shall be furnished
to divert sludge back to the head of the plant for recycle back into the system.
Connections from the sludge by-pass shall be the responsibility of the Owner/Contractor.
2.12

PAINTING AND COATING
Powder Coat Procedures for Fabricated Parts:

1. Near White Sandblasted.
2. Primer: Tiger Drylac Series 69 Powder Coat Designed For Durability Against
Abrasion and Severe Use – Three (3) Mils.
3. Finish Coat: Tiger Drylac Series 49 Weather Resistant Powder Coat Based On
Polyester – Five (5) Mils.
Painting Procedures for Purchased Parts.

1. Primer: Bessler Primer.
2. Finish Coat: Pitthane Epoxy Paint.
Hard Chrome Plating for Stainless Steel Filtration Screens.

1. Washed with A Degreaser/Thinner To Remove All Oil.
2. Industrial Chrome Bath to A Surface Thickness 0.005".
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B. Zinc flame spray or hot dip galvanizing of any material that is not authentic alloy stainless steel
shall not be considered an acceptable substitute to this specification.

2.13

AIR COMPRESSOR

A. Air Compressor Will Be An “Ingersoll Rand” or Equal.
2 hp Single Stage.
120V 60Hz.
20 Gallon Capacity.
B. Pneumatic Water Separator Will Be A “Parker” or Equal.
1/4” NPT.
Five (5) Micron Screen.
C. Pneumatic Coalescing Filter Will Be A “Parker” or Equal.
1/4” NPT.
20 SCFM.
Grade 6.
D. Pneumatic Auto Blow Down
62 Max SCFM At 100 psi.
Aluminum Body and Bowl.
1/2” NPT.
Five (5) Micron.

2.14

SPARE PARTS
Provide the following spare parts.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

2.15

1/4" Tubing, Tygon Fuel & Lubricant #24 (6').
5/16" Tubing, Tygon Fuel & Lubricant #35 (6').
3/8" Tubing, Tygon Fuel & Lubricant #36 (6').
1/2" O.D. Clear Tubing (10').
PE Tubing Adaptor #35 Tubing x 1/2" O.D. Gray (1).
Hose Barb/Collar for #24 Tubing Black (1).
Hose Barb/Collar for #36 Tubing Blue (1).
Fuse GMA-2 (5).
Fuse GMA-3 (2).
Fuse LPJ-XXSP (3). Fuse size depends on ancillary equipment controlled by Prime
Solution panel.

PERFORMANCE REQUIREMENTS
The dewatering system shall be capable of operating both continuously and intermittently.
At no time shall it be required to have more than one (1) dewatering channel with mixing element
per RFP2.0 to meet these Performance Requirements.
Any changes to Condition of Service as listed above that affects the performance of the
equipment shall be the responsibility of the Owner for any required corrective action to meet
these requirements.
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It shall be the responsibility of the selected chemical/polymer supplier to furnish the appropriate
chemical/polymer for the manufacturer to meet performance requirements listed above.
Performance requirements shall not be part of any contract and/or performance of delivery bond
liability and shall be covered by the manufacturer’s written warranty stating all coverage’s and
remedies for meeting the performance requirements of the specification.

PART 3 - EXECUTION
MANUFACTURER’S SUPERVISORY SERVICES AND TESTING

3.01

The Manufacturer shall furnish the services only of a qualified factory representative for a
minimum period of time at the job-site as listed below. Additional services, if requested, shall be
available at the manufacturer’s listed portal to portal per diem rate in effect at time of delivery of
service, plus all travel and living expenses.
Installation:

1.

A minimum of one (1) trip and one (1) day at job-site; a qualified Prime Solution, Inc.
representative shall inspect all supplied equipment of the manufacturer for physical
damage, correct placement for required service, anchoring, utility connections, and
general operation
Start-Up:

1.

The equipment manufacturer shall receive a minimum of three (3) weeks written notice
that all installation is completed, representative sludge is available, and appropriate
chemistry/polymer is on-site prior to arriving for start-up by the Owner and/or
Contractor.

2.

A minimum of three (3) days on-site (24 man hours) shall be used to perform equipment
and system start-up testing and calibrations to be followed by training and performance
testing within the same trip.

3.

Should the manufacturer’s representative arrive at the job-site and installation is not
complete and/or the appropriate chemistry/polymer is not on-site, the manufacturer shall
be allowed to bill the Owner or Contractor for the additional time and expense not
covered under this specification.
Training:

1.

The manufacturer shall train the Owners personnel on equipment operation,
maintenance and troubleshooting with a minimum of four (4) hours of operation manual
review and four (4) hours of hands on equipment and system operation.
Performance Testing:

1.

2.
3.

Prior to the Performance/Acceptance Testing, the Owner’s selected chemical/polymer
supplier shall perform testing of the sludge and supply the required chemistry/polymer
for the manufacturer to meet the performance requirements as listed in this specification.
Testing shall consist of test samples taken once per hour and shall be grab samples.
Samples shall be tested by an approved independent laboratory paid for by the Owner
and of the Owner’s choosing. All results shall be given directly to the Owner and
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4.

3.02

Manufacturer.
In the case of non-acceptable performance due to the Manufacturer, Owner and/or
Chemical/Polymer Supplier.
a.

Manufacturer – Should the Manufacturer’s equipment supplied per this
specification be found defective in meeting the functionality requirements, the
Manufacturer shall have sixty (60) days in which to prove functionality of
equipment. Supplemental testing and equipment modifications in order to
perform any retest of the system to meet the requirements listed for the project
will be at the manufacturer’s sole expense.

b.

Owner – Should the feed sludge be different than the listed data in Section 1.06
and the Owner wishes to do performance retesting once the feed sludge is as
listed in Section 1.06, it shall be the Owner’s responsibility to make these
arrangements with the Manufacturer within sixty (60) days. The Owner shall at
its sole expense, pay the Manufacturer its standard rate, plus expenses for the
retest of the system.

c.

Chemical/Polymer Supplier – Should the chemistry/polymer provided be found
not to produce a stable, easily released floc of the feed sludge where either the
dosage rate exceeds specifications, capture rates and/or sludge cake solids are
lower than listed in the specifications, this shall be the responsibility of the
Owner and/or Chemical/Polymer Supplier. Should the Owner request that a
retest of the system be performed within sixty (60) days, the Owner shall at its
sole expense pay the Manufacturer its standard rate, plus expenses for the retest
of the system.

d.

Should the Owner, in its opinion, not require any retesting within sixty (60) days,
it will automatically officially accept the performance of the system.

DELIVERY, STORAGE AND HANDLING
The Manufacturer will furnish and deliver all equipment, freight prepaid to job-site located at:
The Owner or Contractor shall be responsible for all off-loading and storage of the equipment.

END OF SECTION
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DIVISION 15- PROCESS MECHANICAL
SECTION 15065- PIPE, VALVES, TANKS, ACCESSORIES

PART 1 - GENERAL
1.01 WORK INCLUDED.
This section includes materials, installation, and testing of process piping, valves, tanks and
appurtenances.
1.02

RELATED WORK:

A. Section 01300 - Submittals
1.03

SUBMITTALS

A. Submit shop drawings in accordance with the General Conditions and Section 01300.
B. Shall include but not limited to materials provided, materials of construction, dimensions,
parts list, maintenance requirements, and performance specifications.

PART 2 - PRODUCTS
2.01 PIPE
Pipe shall be Schedule 80, Type I, Grade 1 (Class 12545-B), conforming to ASTM D 1784 and
D 1785.
2.02 NIPPLES
Short nipples shall be the same as the PVC pipe.
2.03 FITTINGS
Fittings shall be Schedule 80 and shall conform to ASTM D 2467 for socket-type fittings.
2.04 PVC FLANGES
PVC flanges shall be made of the same material as the pipe. Flanges shall match the dimensions
of ANSI B16.5, Class 150 steel flanges.
2.05 JOINTS
A. Pipe and fitting joints shall be socket welded, except at connections to flexible tubing and
where quick disconnect true union connections are required.
B. Solvent cement for socket joints shall comply with ASTM D 2564.
C. Unions shall have socket-type ends, Viton O-rings, and shall be Schedule 80. Material shall
be Type I, Grade 1 PVC, per ASTM D 1784.
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D. Bolts & Nuts:
1.
Bolts and nuts for flanges shall be Type 316 stainless steel conforming to ASTM A
193, Grade B8M for bolts and ASTM A 194, Grade 8M for nuts.
2.
Provide washers for each nut. Washers shall be of the same material as the nut.
2.06 VALVES
A. Thermoplastic ball valves, 2 inches and smaller:
Valves shall be rated at a pressure of 150 psi at a temperature of 105F. Body, ball, and stem
shall be PVC conforming to ASTM D 1784, Type 1, Grade 1. Seats shall be Teflon. O’ring
seals shall be Viton. Valve ends shall be of the true union design. Valves shall be as
manufactured by Chemtrol, Spears, or equal.
B. PVC Ball Check Valves: PVC check valves, 3 inches and smaller, shall be constructed of
PVC per ASTM D1784, Type I, Grade 1. Ends shall be double union, socket welded. Seats
shall be Viton. Valve shall have a pressure rating of 150 psi at a temperature of 75F.
2.07 PIPE SUPPORTS:
Supports for interior PVC pipe shall consist of UNISTRUT all-purpose metal framing channels 1
5/8” square and standard pipe straps. Material shall be hot-dipped galvanized steel. Pipe straps
shall be Series P-2558 as manufactured by UNISTRUT, ITT Grinnell or approved equal.
2.08 POLYETHYLENE, CONE-BOTTOM TANKS
Provide 500-gallon capacity, flat top, cone bottom, white, polyethylene tank manufactured of UV
stabilized MDPE and graduated for monitoring liquid level. Tanks shall include 45-degree cone
angle, 2” FNPT fitting, , 12” minimum diameter vented lid, metal stand with polyester powder
coating and a minimum of 12” clearance below cone to the floor. Provide tank (Item 8879) and
stand (Item 8886), as manufactured by US Plastic Corporation, or approved equal.
2.09 DISCHARGE HOSE
Provide “Blue PVC Discharge Hose”, 2-inch, close-woven, polyester jacket impregnated with
PVC. Include aluminum male and female quick connections.
2.10 SUCTION HOSE
Provide all-weather, lightweight suction hose of 100% EPDM rubber tube reinforce with
polyethylene plastic helix and abrasion-resistant cover. Include aluminum male and female
quick connections.

PART 3 - EXECUTION
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3.01

GENERAL

A. Do not install PVC pipe when the temperature is below 50F or above 90F. Provide
shades for pipe stored outdoors.
B. Store fittings indoors in their original cartons.
C. Store solvent cement indoors or, if outdoors, shade from direct sunlight exposure. Do not use
solvent cements when they have exceeded the shelf life marked on the storage container.
D. Before installation, check pipe and fittings for cuts, scratches, gouges, buckling, kinking, or
splitting on pipe ends. Remove any pipe section containing defects by cutting out the damaged
section as a complete cylinder.
E. Installation. Do not drag PVC pipe over the ground, drop it onto the ground, or drop objects
on it. Cut pipe ends square and remove all burrs, chips, and filings before joining pipe or
fittings. Bevel solvent welded pipe ends as recommended by the pipe manufacturer.
C. Solvent Welded Joints
1.

Prior to solvent welding, remove fittings and couplings from their cartons and expose
them to the air at the same temperature conditions as the pipe for at least one hour.

2.

Wipe away loose dirt and moisture from the ID and OD of the pipe end and the ID of
the fitting, then clean all surfaces with PVC pipe cleaner before applying solvent
cement. Do not apply solvent cement to wet surfaces.

3.

Make up solvent welded joints strictly in accordance to Section 6 - Procedures, ASTM
D 2855.

4.

Allow at least 8 hours of drying time before moving solvent welded joints or
subjecting the joints to any internal or external loads or pressures.

5.

Select solvent cement according to ASTM D 2855, Appendix X3.

F. Flanged Joints: Tighten bolts on PVC flanges by tightening the nuts diametrically opposite each
other using a torque wrench. Complete tightening shall be accomplished in stages.
G. Installing Pipe. Install pipe on pipe hangars and supports as specified and shown in the
drawings. Install pipe without springing, forcing, or stressing the pipe or the adjacent valves and
equipment to which the pipe is connected.
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H. Hydrostatic Testing
1.
2.
3.
4.

5.

Job Conditions – The CONTRACTOR shall furnish all pumps, temporary pipes,
valves, bulkheads, gauges, equipment and meters.
Manual Air-Release Valves – Provide temporary manual air release at any high spots
that would trap air and cause a test failure.
Test Pressure – PVC piping shall be tested at a minimum of 50 psi for a test duration
of 2 hours. The allowable drop in pressure is zero psi.
Repetition of Test – If leakage occurs, locate and correct the faulty work and repeat
the test. Restore the work and all damage resulting from the leak and its repair. All
visible leakage shall be eliminated.
Notification of Testing – Notify owners representative in advance of any test or retest
to allow reasonable time for representative to be present during test

END OF SECTION 15065
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APPENDIX 2: PROPOSED EQUIPMENT (EXAMPLES)

TECHNICAL BROCHURE
B3887BHF R2

FEATURES
Impeller: Cast iron, enclosed, non-clog, dynamically balanced with pump
out vanes for mechanical seal protection.
Casing: Cast iron flanged volute type for maximum efficiency. Designed
for easy installation on A10-20 slide rail or base elbow rail systems.
Mechanical Seal: SILICON CARBIDE VS. SILICON CARBIDE sealing faces
for superior abrasive resistance, stainless steel metal parts, BUNA-N
elastomers.
Shaft: Corrosion-resistant, 300 series stainless steel. Threaded design.
Locknut on all models to guard against component damage on
accidental reverse rotation.
Fasteners: 300 series stainless steel.
Capable of running dry without damage to components.
Designed for continuous operation when fully submerged.
EXTENDED WARRANTY AVAILABLE FOR RESIDENTIAL APPLICATIONS.

WS_BHF Series
Model 3887BHF
SUBMERSIBLE SEWAGE PUMP

Goulds Water Technology

Wastewater
APPLICATIONS

Single phase (60 Hz):

• Capacitor start motors for maximum starting torque.
• Built-in overload with automatic reset.
• SJTOW or STOW severe duty oil and water resistant

Specifically designed for the following uses:

• Homes
• Water transfer
• Sewage systems
• Light industrial
• Dewatering/Effluent • Commercial applications

power cords.

• 1⁄3 – 1 HP models have NEMA three prong ground-

Anywhere waste or drainage must be disposed of
quickly, quietly and efficiently.

ing plugs.

• 1½ HP and larger units have bare lead cord ends.

SPECIFICATIONS

Three phase (60 Hz):

Pump
• Solids handling capabilities: 2" maximum

• Class 10 overload protection must be provided in

• Capacities: up to 220 GPM
• Total heads: up to 81 feet TDH
• Discharge size: 2" NPT threaded companion flange

as standard. 3" option available but must be ordered
separately. (Order no. A1-3)

• Temperature: 104°F (40°C) continuous

		 140°F (60°C) intermittent.

MOTORS
• Fully submerged in high grade turbine oil for lubrication and efficient heat transfer. All ratings are within the
working limits of the motor.
Class B insulation on 1⁄3-11⁄2 HP models.
Class F insulation on 2 HP models.

separately ordered starter unit.

• STOW power cords all have bare lead cord ends.
• Bearings: Upper and lower heavy duty ball bearing
construction.
• Designed for Continuous Operation: Pump ratings
are within the motor manufacturer's recommended
working limits, can be operated continuously without
damage when fully submerged.
• Power Cable: Severe duty rated, oil and water resistant.
Epoxy seal on motor end provides secondary moisture
barrier in case of outer jacket damage and to prevent
oil wicking. Standard cord is 20'. Optional lengths are
available.
• Motor Cover O-ring: Assures positive sealing against
contaminants and oil leakage.
AGENCY LISTINGS
Tested to UL 778 and CSA 22.2 108 Standards
®

C

US

By Canadian Standards Association
File #LR38549

METERS FEET
30

100

SERIES: WS_BHF
DISCHARGE: 2”
SOLIDS: 2"
RPM: 3500

90

TOTAL DYNAMIC HEAD

25

80

20

70
20

F

15

50

BH

WS

F

10B

HF

40
10

5 FT

BH

WS

60

15

10 GPM

WS

WS0

7BH

30

WS0

F

5BH

20

F

WS0

3BHF

5
10

0

0

0

0
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20

40
10

60

80

100
20

120

140
30

FLOW RATE

160

180
40

200

220
50

240

U.S. GPM
m3/h

Goulds Water Technology

Wastewater
MOTOR AND MODEL INFORMATION

Maximum
Amps

Locked
Rotor
Amps

KVA
Code

Full Load
Motor
Efficiency %

Start

Line-Line

12.4

46.0

M

54

7.5

1.0

6.8

31.0

K

68

9.7

2.4

230

6.2

34.5

M

53

9.6

4.0

115

14.5

46.0

M

54

7.5

1.0

WS0518BHF

208

8.4

31.0

K

68

9.7

2.4

WS0512BHF

230

7.6

34.5

M

53

9.6

4.0

4.9

22.6

R

68

–

3.8

230

3.6

18.8

R

70

–

5.8

460

1.8

9.4

R

70

–

23.2

Order
Number

HP

Phase

WS0311BHF
WS0318BHF

Volts

RPM

Impeller
Diameter
(in.)

115
0.33

WS0312BHF

208
1

WS0511BHF

WS0538BHF

0.5

WS0532BHF

200
3

WS0534BHF

2.94

3.19

Resistance

WS0537BHF

575

1.5

7.5

R

62

–

35.3

WS0718BHF

208

11.0

31.0

K

68

9.7

2.4

230

10.0

27.5

J

65

12.2

2.7

200

6.2

20.6

L

64

–

5.7

5.4

15.7

K

68

–

8.6

460

2.7

7.9

K

68

–

11

575

2.2

9.9

L

78

–

26.5

1

WS0712BHF
WS0738BHF
WS0732BHF

0.75
3

WS0734BHF
WS0737BHF
WS1018BHF

1
1

WS1012BHF
WS1038BHF

1

WS1032BHF

3

WS1034BHF
WS1037BHF
WS1512BHF

1

WS1538BHF
WS1532BHF

1.5

WS1534BHF

3

WS1537BHF
WS2012BHF

1

WS2038BHF
WS2032BHF

2

WS2034BHF

3

WS2037BHF

3.44

230

208

3500

14.5

59.0

K

68

9.3

1.1

230

13.0

36.2

J

69

10.3

2.1

200

8.6

27.6

M

77

–

2.7

7.5

24.1

L

79

–

4.1

3.8

12.1

L

79

–

16.2

230

3.75

460
575

3.1

9.9

L

78

–

26.5

230

18.0

52.0

J

67

2.76

0.53

200

10.0

42.4

K

78

–

1.7

9.6

42.4

K

78

–

1.7

460

4.8

21.2

K

78

–

6.6

575

3.9

16.3

L

78

–

10.5

230

18.0

49.6

F

78

3.2

1.1

200

12.0

42.4

K

78

–

1.7
1.7

230

230

4.00

11.6

42.4

K

78

–

460

4.44

5.8

21.2

K

78

–

6.6

575

4.7

16.3

L

78

–

10.5

DIMENSIONS
(All dimensions are in inches. Do not use for construction purposes.)

121⁄2"
ROTATION

61⁄4"
19"

Discharge Flange

81⁄4"
1
61⁄8" 7 ⁄8"

KICK-BACK

①

②

Discharge Flange:
① 2" NPT standard
② 3" NPT optional (order an A1-3)
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PERFORMANCE RATINGS (gallons per minute)
Order
No.
HP

⁄3

1

WS05BHF
⁄2

1

WS07BHF

WS10BHF

WS15BHF

WS20BHF

⁄4

1

11⁄2

2

3

3500

3500

3500

3500

3500

3500

10

86

110

140

–

–

–

15

48

88

120

158

–

–

20

–

62

98

139

186

217

25

–

32

74

120

170

204

30

–

–

49

101

150

190

35

–

–

21

82

130

175

40

–

–

–

60

110

159

45

–

–

–

38

88

140

50

–

–

–

–

67

120

55

–

–

–

–

47

100

60

–

–

–

–

29

80

65

–

–

–

–

–

62

70

–

–

–

–

–

43

75

–

–

–

–

–

23

RPM

Total Head Feet of Water

WS03BHF

COMPONENTS (for reference only)
Item No.
1
2
3
4
5
6
7
8

Description
Impeller
Casing
Mechanical Seal
Motor Shaft
Motor
Ball Bearings
Power Cable
Casing O-Ring

7
5

8

6
4
3

1
2
* For repair parts, reference
repair parts book.

Xylem Inc.
2881 East Bayard Street Ext., Suite A
Seneca Falls, NY 13148
Phone: (866) 325-4210
Fax: (888) 322-5877
www.gouldswatertechnology.com
Goulds is a registered trademark of Goulds Pumps, Inc. and is used under license.
© 2012 Xylem Inc.

B3887BHF R2
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Alderon UniMax Control Switch with 20' Cord - 7221 - Free Shipping
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(877)-925-5132 - Toll Free Phone
www.septicsoutions.com - Website

Alderon UniMax Control Duty Mechanical Float Switch with 20' Cord
The Unimax mechanical float control switch has normally
open contacts designed for high level notifications or
activating a control panel to empty a tank. The switch is
activated to "ON" in the raised position

In Stock

$50.00 MSRP: $59.00
ITEM #:7221
Manufacturer:Alderon

• 10 Degree Narrow Angle Mechanical Float Switch
• 20' Cord, No Plug
• 4 Amp, 18/2 SJOW Wire, 120V/240V
• For Use With A Control Panel or High Water Alarm
• SST Pipe Mount Assembly Included
• UL Listed, CSA Listed, Heavy Duty Contacts
• Normally Open Contacts for Emptying Applications
• Activates To ON In The Raised Position
• Designed For Use In Sewage and Wastewater Applications
• For Use With Control Panel or High Water Alarm
• Custom Cord Lengths Available, Call 1-877-925-5132
Finding the correct float switch for your application can become very confusing, due mainly to the fact that there are just so many
to choose from. At Septic Solutions, we carry nearly 20 different float switches, and these are only the most popular models. In this
(https://vue.comm100.com/ChatWindow.aspx?siteId=217922&planId=ff010000-0000-0000article we will discuss in further detail
how to choose the correct float for your application.
0000-008e00035342)
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On our website you will see the floats labeled “PUMP DOWN” or very rarely “PUMP UP”. This is in reference to the position the float
needs to be in to activate. The floats labeled “PUMP DOWN” have what we call normally open contacts, which means they are
inactive in the lowered position and activate when raised. These can be used for emptying tanks or for high level alarms. The floats
labeled “PUMP UP” are opposite. They have normally closed contacts, which means they are active in the lowered position and
deactivate when raised. These can be used for filling tanks or low level alarms. The “PUMP DOWN” switches are most common in
the septic system industry.
Floats can be divided into two main categories: Pump Switches and Control Switches. Pump switches are designed to turn a
submersible pump on and off, while control switches are designed to be connected to a control panel and are mainly used for high
water alarms.

PUMP SWITCHES
Pump switches are designed to control the operation of a submersible pump. They can handle higher amperages than control
switches. These are generally are wide angle which means they have to move 90 degrees to switch to the “ON” or “OFF” position.
This is needed when controlling a pump because you have to be able to pump out a range of water and it also keeps the float from
being interrupted by turbulence in the water.
When choosing a float switch to control the operation of a pump, the first question that needs to be answered is about amperage.
Since the power for the submersible pump will be flowing through the float switch it will need to be able to at minimum handle
that amperage. Our most popular floats come in the following levels: 13 amps, 15 amps, and 25 amps.
Once you determine which amperage float you need for you application a decision will need to be made about how this float will
be installed. Our float switches come either with a piggy-back plug or without a plug.
If you purchase a float switch with a piggy-back plug the installation is very simple. The plug on the
float switch will plug-in to a power outlet, and then the pump will plug into the piggy-back outlet on
the back of the float. That is all there to it, your pump will only come on when the float is in position
to allow it.
Pump switches without a piggy-back plug must be hard wired, and this gets a little more
complicated. Floats are all two wire so to install on a pump you must splice the float switch in the
“HOT” line coming from the power source. This splice should be done in a control panel or
waterproof junction box to ensure that the connection does not get wet and cause a short.
The last option that you have available is whether to use mercury or mechanical. Mercury switches use a small amount of mercury
liquid to open and close the contacts. Mechanical switches have a ball bearing on a track that moves back and forth. While
mercury switches are said to be more reliable, they are not allowed by law to be used in some states (see our website) and are only
available in 13 amps.
Click Here to Purchase A Pump Float Switch (https://www.septicsolutions.com/septic-parts/float-switches/pump-duty-switches)

CONTROL SWITCHES
Control switches are designed to connect to a control panel, mainly for high or low level alarms. These switches are generally low
amperage and what we call narrow angle. Narrow angle float switches on need to move 10 degrees to switch position. This means
they are very sensitive to changes in water level, which makes them great for high or low level alarms.
Deciding which control switch to purchase is much easier. The main option you have is whether you want mercury or mechanical.
No control switch will ever come with a plug, again because it will be wired directly to a control panel or alarm box. Also as
explained earlier, you have “PUMP
DOWN” and “PUMP UP” versions. The “PUMP DOWN” version will be used for HIGH level alerts.
(https://vue.comm100.com/ChatWindow.aspx?siteId=217922&planId=ff010000-0000-0000The “PUMP UP” version will be used for LOW level alerts.
0000-008e00035342)
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Click Here To Purchase A Control Float Switch
(https://www.septicsolutions.com/septic-parts/float-switches/control-duty-switches)
The floats switches listed on our website are the most popular used units. However if
you have an application in which one of our floats will not work, we have the ability to
get many other kinds and should be able to find something for your application. We can
also get most of our floats in many different cords lengths including: 10ft, 15ft, 20ft,
30ft, and 50ft. For questions or to special order a float switch, give us a call toll free at
1-877-925-5132.

(https://vue.comm100.com/ChatWindow.aspx?siteId=217922&planId=ff010000-0000-00000000-008e00035342)

https://www.septicsolutions.com/spec-sheets/7221

2/5/2021

C
CO
ON
NT
TR
RO
OL
LP
PA
AN
NE
EL
L

“50A001” Model Simplex 115V 1 Phase Control Panel
Features & Benefits














Circuit Breakers for Pump Circuit
Definite Purpose Contactor
Easy to Access Terminal Block
Usable with 115 VAC
Alarm Silence & On-Off-Test Switches
Externally Mounted Audible Alarm
Pump Hand-Off-Auto Switch
Pump Running Light
External Alarm Light
Control Circuit Fuse Protection
Ground Lugs
Color Coded Internal Wiring
Rugged Weather Resistant Hinged
Poly Enclosure w/Sst Latch
 Built and Labeled to UL 508A
Standard w/Nema 4x Rating
 Provided with Wiring Schematic and
Detailed Connection Diagram for Installer
 Mounting Feet for Enclosure

(Standard 50A001 Shown)
Available Options(*)









Fiberglass Enclosure
IEC Motor Contactor
Flasher
Dead Front Inner Door
Auxiliary Alarm Contacts
Elapsed Time Meter
Event or Cycle Counter
Mercury or Mechanical Float Switches for the Pumps and High Water Alarm Circuits

*Note: Consult the factory for other available options. Also some options may require an increase in the enclosure size.
Septic Products, Inc. 1378 Twp Rd Ashland, Ohio 44805 Ph: (419)282-5933 Fax: (419)282-5943
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“50A001” Model Simplex 115V 1 Phase Control Panel
Panel Dimensions

Panel Schematic

Septic Products, Inc. 1378 Twp Rd 743 Ashland, Ohio 44805 Ph: (419)282-5933 Fax: (419)282-5943
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1
1
2
1
2
2
3
4
1
2
2
3
4

Model #

RFP18S-SKE
RFP24S-SKE
RFP24D-SKE
RFP36S-SKE
RFP36D-SKE
RFP36DE-SKE
RFP36T-SKE
RFP36Q-SKE
RFP48S-SKE
RFP48D-SKE
RFP48DE-SKE
RFP48T-SKE
RFP48Q-SKE

2.52
4.28
8.56
10.32
20.64
20.64
30.96
41.28
18.82
37.64
37.64
56.46
75.28

(ft²)

(inch)

18
24
24
36
36
36
36
36
48
48
48
48
48

Filtration
Area

Screen
Dia.

3.25
5.5
5.5
9
9
13.5
13.5
13.5
13.5
13.5
18.5
18.5
18.5

(hp)

Combined
Power

2
2
2
3
3
4
4
4
4
4
6
6
6

(inch)

Feed
Inlet

1.5
3
3
4
4
4
4
4
4
4
4
4
4

(inch)

Filtrate
Outlet
(gpm)

Hydraulic
Flow

1
2–7
1
5 – 15
1
10 – 30
1.5
20 – 35
1.5
40 – 70
2
40 – 70
Press Capacity
2
60 – 105
2
80 – 140
2
35 – 65
2
70 – 130
2
70 – 130
2
105 – 195
2
140 – 260

(inch)

Water
Inlet

105
225
450
525
1,050
1,050
1,575
2,100
975
1,950
1,950
2,925
3,900

(d.s. lbs/hr)

Max. Solids
Loading

9 x 3.5 x 6.5
10.5 x 5 x 7
10.5 x 5 x 7
10.5 x 5.5 x 7
10.5 x 6 x 7
13 x 9 x 8.5
13 x 9.5 x 8.5
13 x 10 x 8.5
13 x 6 x 9
13 x 6.5 x 9
14 x 10 x 9
14 x 10 x 9
14 x 10 x 9

(ft)

Approx. Dims.
LxWxH

2,300
3,400
4,000
5,600
6,800
8,800
10,400
12,300
8,500
10,400
12,300
14,500
17,000

(lbs)

Approx.
Weight

Avg. Polymer
(lbs/d.t.)

5 - 10
10 - 16
10 - 14
8 - 12
12 - 18
12 - 18
15 - 22
15 - 22
8 - 14
8 - 16
8 - 18
12 - 20
4-8
7 - 10
7 - 10

Avg. Feed
(% TS)

2-6
1-4
1-3
1-4
1-3
0.75 - 2
1-3
1-3
5-9
3-7
1-5
3-6
3-5
5 - 15
1-4

95 - 98
95 - 98
95 - 98
95 - 98
92 - 98
92 - 98
92 - 96
92 - 96
95 - 98
95 - 98
92 - 96
92 - 96
95 - 98
95 - 98
94 - 97

(% TSS)

Avg. Capture

28 - 38
18 - 26
15 - 22
20 - 32
15 - 22
15 - 20
12 - 16
12 - 16
28 - 45
28 - 38
28 - 40
20 - 28
28 - 45
28 - 45
18 - 24

(% TS)

Avg. Cake

Prime Solution, Inc. – 610 S. Platt Street – Otsego, Michigan 49078 USA – Phone: (269) 694-6666 – Web: www.psirotary.com

The listed results are sludge/process/chemistry dependent and typical of applications tested and are not a guarantee. Your
results may vary from those listed above.

Typical
Application
Primary 100%
Anaerobic
Aerobic
Primary/Sec. Mix
WAS
SBR
Alum Treated WAS
PAC Treated WAS
Lime Sludge
Septage
Grease Trap (lime treated)
DAF
Coal Refuse
Concrete Reclaim
Swine

*Hydraulic flow rate and maximum solids loading numbers are for estimate purposes only as many factors will influence the dewatering capacities of the Rotary Fan Press (type of sludge/process, variations of process, feed solids
concentration, volatile solids concentration, pretreatment selection, polymer selection, desired results, etc.) and in no way is the listed information a guarantee of performance.

# of
Ch.

ROTARY FAN PRESS SKID SYSTEM (U.S.)

5” Channel Tongue
& Frame

Bargman
7-way RV Plug

2 5/16” A-Frame
Coupler

KTI Power Up & Down
Hydraulic Unit &
Interstate Deep Cycle
Battery in Locking
Front Tool Box

4 Outside Stake
Pockets On Each Side

Tarp Brackets

225/75/R15
Provider Radial Tires

Our dumps features a self
contained power unit, securely
mounted in a solid steel locking
front tool box.

15” Wheels

5” x 30”
Westcraft Cylinder

72” Dump Bed
Inside Width

Self Contained
Hydraulic Unit &
Locking Front Tool Box

8k Top Wind
Drop-leg Jack

Steel Diamond
Plate Fenders

GVWR: 9,900 lbs
Lengths Available: 10’ & 12’
Weight: 12 ft - 3,020 lbs
Load Capacity: 12 ft - 6,880 lbs

4.44

Our formed steel side supports
add significant strength to the
dump bed. Our D3 Dump also
comes with super durable steel
diamond plate fenders.

RADIAL TIRES

DEXTER AXLE

KTI HYDRAULICS

BASE GVWR

10k

POWDER COAT

8k

TOP WIND
DROP-LEGJACK

REFLECTIVE
TAPE

DEEP
CYCLE BATTERY

Dexter is the undisputed
leading manufacturer of
trailer axles for over 50
years. Their American
made axles are known for
safe, reliable, and smooth
performance.

Dexter Axles

Flush Mounted
DOT Compliant
Lifetime LED Lights

3M DOT
Compliant
Reflective Tape

40 Degree
Dump Angle

HD STEEL SIDES

20”

3”

CHANNEL
CROSSMEMBER

7-WAY RV PLUG

2 - Way Gate
(Barn Doors &
Optional Spreader Gate)

3” Channel on
24” Centers
Dump Bed
Crossmembers

DUMP ANGLE

10 PLY
225/75/R15

5”

CHANNEL
FRAME

BULLDOG® COUPLER

Sherwin-Williams™
Powder Coat Finish

Heavy Duty
10 Gauge Dump
Bed Floor

GAUGE
BED & SIDES

10

CUBIC YARD
CAPACITY (12 ft)

72”
WIDE DECK

LIFETIME
LED LIGHTS

DEXTER EZ-LUBE
AXLES

5,200 lbTandem Dexter
EZ Lube Axles
w/ Electric Brakes

4.44 Cubic Yard
Capacity (12 ft
w/ 20” sides)

Formed Steel Side
Supports & Diamond
Plate Fenders

Heavy Duty
10 Gauge 20”
Steel Sides

72” Tandem Axle Dump (D3)
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