SPECIAL PROVISIONS FOR CITY OF GREELEY 

20TH STREET IMPROVEMENTS PHASE 4
83rd AVENUE to 90th AVENUE
May 20, 2019
PROJECT DESCRIPTION
This project involves roadway reconstruction, construction of a roundabout, curb & gutter, sidewalk, storm drain facilities, signing, pavement markings, pedestrian ramps. Work will include: 

· Erosion and sediment control

· Clearing and grubbing

· Earthwork excavation and embankment with excavated “native” and some import topsoil
· Wetland stabilization to allow roadway embankment and box culvert installation.

· Removal of the existing plant-mix pavement mat

· Removal of existing concrete curb & gutter, sidewalk, and trees within project limits

· Miscellaneous adjustments of valve and manhole covers

· Concrete curb and gutter, curb ramps, and sidewalks
· Concrete roundabout at 20th St and 83rd Ave

· Concrete crosspans 
· Storm drain piping, box culvert with wingwalls, manholes, and inlets

· Pavement surface repair including aggregate base course compaction and hot bituminous pavement
· Permanent pavement markings and signs
· Street Trees within sidewalk limits

· Seed (2 types) disturbed areas and between the sidewalk and back of curb, and behind sidewalk
· Irrigation control and supply to landscaping features
· Landscaping
· Construction surveying
· Waterline work
CONSTRUCTION PLANS

The construction plans for this project are dated May 2019 as prepared by J-U-B ENGINEERS, Inc., 4745 Boardwalk Drive, Building D, Suite 200, Fort Collins, Colorado 80525 and include construction plan sheets #1-176 The Landscaping Plans as prepared by BHA Design, Inc., LS-1201 – LS-1211, and the Irrigation Plans as prepared by Hines, IR-1301 - 1311, and lighting plans as prepared by Clanton, L-1401 - 1413, are made a part of these contract documents.
GOVERNING SPECIFICATIONS

This project shall be constructed in accordance with these Special Provisions to the latest edition of the following standard specifications:

· City of Greeley General Conditions to the Construction Contract (“General Conditions”)
· City of Greeley Design Criteria and Construction Specifications – Volume I (Streets), Volume II (Storm Drainage), and Volume III (Potable Water Distribution, Sanitary Sewer Collection, and Non-Potable Irrigation Systems). A copy of the specification’s manual can be obtained from the City of Greeley, Public Works Department located at 1001 9th Avenue.
· MGPEC Pavement Design Standards and Construction Specifications (MGPEC)

· Manual of Uniform Traffic Control Devices (MUTCD) 

· The Colorado Department of Transportation (CDOT) Standard Specifications for Road and Bridge Construction, the CDOT M & S Standards, CDOT Bridge Plans, CDOT Construction Manual and CDOT Materials Manuals, latest editions.
In case of conflict, documents shall have the following priorities: (1) Special Provisions, (2) General Conditions, (3) Plans, (4) City of Greeley Design and Construction Specifications Volumes I-III, (5) CDOT Standard Special Provisions, (6) CDOT Standard Specifications.
The project is subject to the following additional specifications:

· Section 312514.13 Hydraulically Applied Erosion Control: High Performance Flexible Growth Medium

· Section 034100 Structural Precast Concrete

LICENSE, FEES, AND PERMITS

Conform to GC Section 00510 Article 16. Conform to “Streets Volume I” Section 01010.  A pre-construction conference shall be held prior to the issuance of any permits for construction. 

A storm water discharge permit from State of Colorado, Department of Public Health & Environment, Water Quality Control Division for temporary storm water runoff from the approximate 14.7 acre construction site, will be obtained by the City.  City permit fees will be waived. Any required permits fee from other agencies than the City of Greeley will be at cost from the contractor.

Contractor to provide a copy of necessary permits to the City prior to construction.
A Department of the Army Nationwide Permit (NWP) 14, Corps of Engineers has been obtained for this project. The contractor can receive a copy from the City’s project manager.
CERTIFICATE OF INSURANCE:

The Contractor shall provide from the insurance companies, acceptable to the Owner, the insurance coverage designated hereinafter and pay all costs.  The Contractor also indemnifies the Owner according to Article 47 of the General Conditions.  Insurance agency certificates will not substitute. The Contractor shall name the “City of Greeley” and “J-U-B Engineer Inc.” on their General Liability, Automobile Liability and Property Damage Liability policies.

SALES TAX:

The price or prices for the work will include full compensation for taxes that the Contractor is or may be required to pay under Article 26 of the General Conditions.
PRE-CONSTRUCTION MEETING
After Contract Notice of Award, the Contractor shall attend a pre-construction conference with the City prior to commencement of construction.  Refer to General Conditions for Pre-construction conference requirements of the Contractor.  The Contractor shall submit the following information at the preconstruction meeting:
· Storm water Management Plan

· Traffic Control Plan

· Asphalt Mix Design

· Materials Source submittals

· Materials Suppliers list
· List of Subcontractors

· Insurance Certificates

· Bar graph construction progress schedule in accordance with General Conditions Article 21
· Preliminary means and methods for wetland stabilization
SCALE TICKETS

The Contractor shall provide certified scale tickets for each truck load of material to be paid by unit weight that is delivered to and incorporated in the project.  The Contractor shall submit tickets to the designated City project representative at the time material is delivered to the site.

SUBMITTALS - CONSTRUCTION MATERIALS

Contractor shall submit manufacturers’ information and materials specifications, testing results, and certifications that the materials proposed for this project meet the specification requirements outlined in the Standard Specifications and these Supplemental Specifications.  Refer to individual sections within the Standard Specifications and Supplemental Specifications for specific material submittal requirements.

The Contractor shall submit manufacturers’ information and certification that all materials conform to materials specifications for the following items.  Receive approval in writing before work commences and before confirmation of order.  Deliver two (2) copies of all submittals to the Project Manager within 10 working days from the date of Notice to Proceed.  Provide information in a 3-ring binder with table of contents and index sheet.  Provide sections that are indexed for different components and labeled with the specification section numbered and the name of the component.  Submittals must be made for all components on the material list.  Indicate which items are being supplied on the catalog cut sheets when multiple items are shown on one sheet.  Submittal package must be complete prior to being reviewed by the Project Manager.  Incomplete submittals will be returned without review:

· Aggregate Base Course
· Precast Concrete Box Units
· Rebar
· Hot Mix Asphalt Pavement mix design

· Concrete mix designs

· Utility and Electrical components/materials
· Storm Drain
CONTRACTOR USE OF SITE

The Contractor shall, at all times, conduct his work as to insure the least possible inconvenience to the general public and adjacent property owners to the project site, and to ensure safety of persons and property.  Fire hydrants on or adjacent to the Work shall be kept accessible to firefighting equipment at all times. Temporary provisions shall be made by the Contractor to insure the use of access roads / driveways to adjacent properties.

MEASUREMENT AND PAYMENT:

This contract is a unit price contract in which the Contractor will be reimbursed for the actual quantities of work performed and installed in accordance with the contract documents unless otherwise noted. No additional payment for work described in these documents will be allowed, whether a bid item exists or not. The Contractor shall include the costs of all incidentals of construction, labor, equipment, and materials in the appropriate bid item.

CONTRACT TIME, LIQUIDATED DAMAGES, DELAYS

The Contract Time for completing the contract work is 180-calendar days. Phase-1, which includes the roundabout, 83rd Avenue, the east 20th Street roundabout leg and the west roundabout leg to approximate 20th Street stationing 213+00 shall be completed in 90-calendar days. Phase-2, which includes 20th Street west of Phase-1 shall be completed in 90-calendar days. Prior to working within the exiting wetland boundaries within phase 2 (as shown on the plans) the City of Greeley must receive a Nationwide Permit from the USACE. The City of Greeley is waiting to receive wetland credits from a wetland bank prior to the Nationwide Permit being approved. This approval should be received prior to Phase-1 being completed (180-days). In the unlikely event that the Nationwide permit is not received within the first 180 days of construction, the City shall have the right to delay construction until next year without occurring additional charges from the contractor. However, the City will negotiate the payment of remobilization charges if Phase -2 is delayed until the year 2020.   Landscaping and irrigation shall be part of Phase-2. The Contract time commences on the date of the Notice to Proceed. Where a number of days is specified in this Contract it shall mean “Calendar Days” unless otherwise specified according to Article 59 of the General Provisions. There shall not be any “free time”.
The project shall be considered substantially complete when, as determined by the Engineer, the Contractor has completed his work. The liquidated damages amount will be in the amount of $1,000.00 for each calendar day. Liquidated damages are based on additional costs to the City of Greeley for delay of project completion and are not a “late penalty”.

Listed below are the anticipated numbers of calendar days lost to normal adverse weather for each month.

	Monthly Anticipated Calendar Days Lost to Adverse Weather Conditions

	Month
	JAN
	FEB
	MARCH
	APRIL
	MAY
	JUNE
	JULY
	AUG
	SEPT
	OCT
	NOV
	DEC

	Normal

Days

Lost
	7
	4
	4
	4
	6
	3
	4
	2
	3
	3
	2
	5


PROTECTION OF EXISTING UTILITIES / UTILITY COORDINATION
This set of plans do not meet the full requirements of the Colorado Utility Law SB18-167. Since the project was substantially designed prior to the law taking effect, the owner did not perform an individual subsurface utility investigation on this project. The designer has performed a significant amount of utility investigation for this project but cannot guarantee that utilities were located to a quality level “B”.
The Contractor shall contact all appropriate utility companies prior to construction to notify of construction, to verify location of utilities in the construction area, and to coordinate utility company relocation, adjustment, or installation work with Contractor’s work. Locations of utilities shown on plans are approximate, only based on ‘field locates” by the affected utility and limited pothole information. The Contractor shall verify prior to construction.

The Contractor shall comply with Article 5 of the General Conditions (“Protection of Existing Vegetation, Structures, Utilities, and Improvements and Land Survey Monuments”) when excavation or grading is planned in the area of underground utility facilities. Protection of existing utilities and coordination with utility companies for relocations / manhole lid adjustments shall be in accordance with Streets Volume 1, Section 01010.  No additional payment will be made for this coordination. 

The Contractor shall notify all affected utilities at least two (2) business days prior to commencing such operations. Contact the Utility Notification Center of Colorado (UNCC) to have locations of UNCC registered lines marked by member companies. Call originating within with Denver metro area use phone no. (303) 534-6700: calls originating outside the Denver metro area use 811. All other underground facilities shall be located by contacting the respective company. Utility service laterals shall also be located prior to beginning excavating or grading.

All cost incidentals to the foregoing requirements will not be paid for separately but shall be included in the work.
The City will not be responsible for any construction down time due to failure on the Contractor’s part to notify utility companies of conflicts.

Known utilities within the limits of this project are:

Atmos Energy, Jerry Adams, (970) 304-2075 (gas distribution)

Comcast, Kevin Young, (720) 281-8666 (cable TV)

DCP Midstream, Roger Giesick, (970) 539-3156 (gas distribution)

Poudre Valley Rural Electric Association (PVREA), Ryan Powell, (970) 282-6432 (electric distribution)

CenturyLink, Carson Ortega (970) 392-4837 (communication)

Xcel Energy, Jason Volesky (970) 395-1236 or William Braasch (303) 618-5049 (electric distribution)

Xcel Energy, Gary Shimamoto (970) 566-2546 (gas distribution)

Suncor Energy, Chris La Pole (303) 720-4180 or Dillon Ohrt (303) 549-8002 (crude oil pipeline)

Tallgrass, Kristin O’Neil (970) 397-8001 (gas distribution)
City of Greeley Engineering, Eva Rojas, (970) 350-9747
City of Greeley Water & Sewer, Adam Prior (970) 350-9875 (water/sewer)

City of Greeley, Traffic, Scott Logan (970) 350-9793 (traffic)

City of Greeley Stormwater, Karen Reynolds (970) 336-4031 (Stormwater)

Contractor is responsible for field verifying the location of utilities within the project limits and immediately notifying the City of Greeley of any potential discrepancies or conflicts between the Work and the existing utility.
City of Greeley Water & Sewer: Three (3) waterlines exist East of the 20th St and 83rd Ave intersection within the roadway running parallel to the 20th Street centerline and four (4) waterlines West of the 20th St and 83rd Ave intersection.  Starting with the northern most waterline and going south they are a 4 inch diameter, a 24 inch diameter, a 30 inch diameter, and 8 inch diameter pipes. Any City of Greeley water markers will be relocated by the City of Greeley water department. Contractor shall coordinate with the City of Greeley water department. 
Work on City of Greeley waterlines include the following:
· At the intersection of 83rd Avenue and 20th Street the contractor shall cap the 4” waterline east, west and north of the 4” tee. The existing 8” waterline west of the intersection shall then be tied to the exiting 6” waterline east of the intersection. There is one residential water service that will need to be relocated. Please refer to the waterline design on drawing UT-209.

· The contractor will need to relocate a water-blow off valve and vent pipe at approximate station 196+75
 PVREA shall be responsible for removing the pole, arm, and luminaire for the street light assemblies identified as “Remove light (by others)” on the demolition sheets at approximate Station 216. Contractor shall be responsible for removing the light standard foundation. PVREA will be removing their power poles on the northeast corner of the 20th St and 83rd Ave intersection.
PVRE and Xcel will install streetlights on this project once the roadway construction is far enough along. The contractor shall coordinate with the City and utility companies during this task.
Contractor shall coordinate with CenturyLink for the relocation of the existing fiber optic/communication line (by CenturyLink) around STA 208+50 at the Sheep Draw Tributary to raise the line over the proposed structure. CenturyLink and comcast also have several pedestals that they will need to relocate. These are shown on Drawings UT-200 - UT-208.The storage units also requested that CenturyLink install a fiber optic connection to their facility.
The contractor shall coordinate with all gas companies regarding adjustment of valves and facilities within the project limits. The project has identified 5 gas companies that have facilities within the project limits.  Please refer to the utility drawing for additional information.
The contractor is hereby notified that there are several locations within the project limits where existing gas lines are present under 20th Street. It is the responsibility of the contractor to locate these gas lines prior to roadway excavation or subgrade scarification.
The contractor should assume that they will need to perform potholing to visually identify underground utility locations. Potholing is a pay item on this project. The contractor must get approval through the City for all potholing
Abandoned underground utility lines exist within the project limits.  Contractor is responsible to coordinate this work and to verify locations of “Active” lines prior to beginning excavating or grading.
There are several existing utility easements within the project limits. These easements are identified within the construction plan set.

RIGHT OF WAY AND EASEMENTS
The City has acquired the permanent right of way and temporary easements for construction of the 20th Street project from 83rd Ave to 90th Ave. Construction of transition areas to match proposed roadway improvements on adjacent properties will be permitted within the limits of construction shown on the contract construction plans.
PROPERTY OWNER NOTIFICATION

The City will provide Contractor with sufficient copies of written notices describing project activity and Contractor’s proposed schedule of work.  The Contractor shall deliver notices to all property owners and/or business operators located within 500 feet of project limits and to all other homes or businesses abutting or immediately adjacent to the project.

Contractor shall coordinate with property owners prior to initiating removal / construction activities on areas outside of public right of way and shall provide a minimum of 5 days’ notice to property owners prior to these activities.

Notice shall also be given 24 hours prior to start of any construction activity that will restrict access to the affected property or when construction will be within 500 feet of that business or residence.  Re-notify all property owners if the previously noticed schedule is delayed by 3 or more days.
The contractor shall ensure the access to the storage building on the southwest corner of 20th Street and 83rd Avenue is remained opened continuously. Temporary access and driveway must be at least 24’ wide and the vertical profile must be able to safely accommodate moving box trucks (SU-40) and trailers without bottoming out.

PROTECTION OF THE PUBLIC

The Contractor shall be responsible for providing fencing, barricades and any necessary safety equipment to keep the site and the public safe at all times.

SOILS INVESTIGATION / REPORT

There are numerous geotechnical engineering report and amendments that were prepared for this project. These reports are as follows: 
A geotechnical report has been prepared by Terracon, dated: March 7, 2016, Project Number 21155061, Supplemental Pavement Thickness Design Recommendations dated: August 18, 2017 and February 12, 2019, and Geotechnical Recommendations for Drilled Pier Foundations dated: March 15, 2018. Additional geotechnical engineering reports have been prepared by Terracon titled: 20th St Phase 5, Greeley, Colorado, dated: October 1, 2018, Project Number 21185033 and 20th Street Roundabout, Greeley, Colorado, dated: December 20, 2018 and May 2, 2018, Project Number 21185033. Refer to geotechnical report for any requirements exceeding City standards.

  
Copies of these reports are available for viewing at the City of Greeley. The contractor may obtain digital copies of these reports from the City. It is the contractor’s responsibility to review and become familiar with these reports prior to bidding.
EXCAVATION / EMBANKMENT

Conform to “Streets Volume I” Section 02220 and these special provisions.

Material from the project deemed unusable by the Engineer shall be removed from the project and legally dispose of at no additional cost to City.

Refer to the Bid Form for unit quantities for the respective excavation / embankment items designated within the construction documents.  

REMOVALS / RESETS /RELOCATIONS
Saw cutting of existing pavements / concrete shown on the construction plans shall be considered an incidental expense to excavation and no separate payment will be made for this item.

Relocation of existing permanent traffic control signs shall be paid for on a per each basis and shall include all costs for labor, equipment, materials, sign hardware, removal / disposal of existing sign posts and foundations, installation, and all other items of expense required to relocate the existing signs in accordance with City of Greeley standard specifications and MUTCD requirements.  

Removal of Bituminous Pavement shall include all labor, materials, excavation, haul, saw cutting, disposal, grading, and other items of expense necessary to the limits shown on the demolition plans and in accordance with “Streets Volume I” specifications.  Payment for this item shall be made in accordance with the Bid Form and shall be per square yard of Bituminous Pavement removed.
Refer to the Bid Form for unit quantities for the respective removal / resets / relocations’ items designated within the construction documents.  
EROSION AND SEDIMENT CONTROL:
Contractor is responsible for control and routing of storm water runoff draining onto and from the construction area to prevent erosion or other damage. Comply with City of Greeley Environmental Municipal Construction Best Management Practices (BMP).  City will obtain Colorado Discharge Permit.  The Contractor is responsible for all implementation, removals, maintenance, etc. to keep the project in strict compliance with this permit.  The City is responsible for inspections and documentation (SWPPP Notebook). Brian Hathaway and Martha Cruse with the City of Greeley will be the City’s Erosion Control Supervisors for this project.  The Contractor will be required to appoint their own Erosion Control Supervisor and needs to display due diligence towards the maintenance of the sediment and erosion control bid items.
An initial Erosion Control Report/Stormwater Management Plan is included in the bid documents.  The Contractor shall submit an updated Stormwater Management Plan (SWMP) with schedule identifying erosion control methods and timing as well as any construction means and methods items at Preconstruction Meeting.
Not all BMP’s shown on Plans are intended for initial installation.  BMP’s shall be requested/approved by City prior to implementation.  Additional BMPs may be required and shall be implemented at the request of the City.  Additional BMPs, approved by the City, will be paid per the unit bid price.
GRADING, COMPACTION OF SUB-GRADE

Conform to “Streets Volume I” Section 02225.

CONSTRUCTION TRAFFIC CONTROL

The Contractor shall comply with the requirements of Section 01010, Paragraph 1.3 G of DCCSM. The Contractor shall not perform any construction work in the public right-of-way prior to receiving approval of the Traffic Control Plan from the City of Greeley. The TRAFFIC CONTROL PLAN will include the City’s Traffic Control Plan Review Form.

The Contractor will appoint a Traffic Control Supervisor (TCS) to this project. The TCS does not need to be on site but must be available twenty-four (24) hours a day. The name and phone of the TCS will be provided to the City at the Pre-Construction Meeting. The Contractor will also provide the name and phone number of an alternate local traffic control company that will act on the Contractor’s behalf in case the designated TCS cannot be reached. If Contractor is unresponsive or otherwise is deemed to not be performing traffic control duties in accordance with submitted plan, the City or its subcontractor may perform traffic control services, at cost to the Contractor.

The Contractor will be notified in writing when the traffic control for any site work is not acceptable. The Contractor will not be allowed to continue work at the location until the problems are corrected. Failure to correct the traffic control deficiencies prior to continuance of the work will result in non-payment for the work performed at the locations in question.

All costs incidental to construction traffic control including inspection and supervision shall be included in the cost of the traffic control bid items (#96-101).
This project will be constructed in two phases. During phase 1 the intersection of 20th Street and 83rd Avenue will be closed to traffic. During phase 2, 20th Street will be closed from east of 92nd Avenue to approximate station 213 +00. Refer to the Traffic Control plans for additional, details. For paving and striping operations, contractor shall coordinate with City of Greeley to determine the appropriate method of handling traffic.
PERMANENT TRAFFIC CONTROL DEVICES

Permanent traffic control signs shall comply with MUTCD.  The Contractor shall coordinate with the City of Greeley to provide City of Greeley bike way signs to be installed on new posts and foundations for this project. 
EQUIPMENT STAGING/PARKING

The Contractor is responsible for obtaining permission from adjoining property owners for any equipment staging areas.  The space north of 20th Street west of 86th Ave (owned by Xcel) may be available for staging and stockpiling of excess material. All staging area shall be re-seeded per plan details.
DUST CONTROL

The Contractor shall control dust in and around the construction site.  If dusty conditions prevail, the site shall be watered at least twice daily.  No separate payment will be made for dust control by watering.  Merge costs of dust control by watering into bid price of related items.

TESTING

The Contractor shall provide Quality Control Sampling and Testing. The types of tests and minimum test frequencies are described in the City “Streets Volume I” Schedule for Quality Control Sampling and Testing Table in the Appendix. Cost shall be included in the bid price for Mobilization.

Quality Acceptance Testing shall be done by the City of Greeley’s Construction Services or their representative. The City will pay for all Quality Assurance Testing. It is important that the Contractor inform the project Inspector or assigned representative as to when they will be ready for tests. A 24-hour advanced notice will be required.

HOT MIX ASPHALT PAVEMENT (HMAP)

Conform to City STREETS Section 02575.


Application:

Bottom lift: 
2 1/2” thick, Grading S (100) (PG 64-28)





Top lift: 

3 1/2” thick, Grading SG (100) (PG 64-22)


RAP quantity:

20%


Design:


See MGPEC Form 9

CONCRETE
Conform to ‘Streets” Section 02585 for Portland Cement Concrete Pavement at the roundabout.

Conform to “Streets” Section 03310 for other concrete except as modified herein:

2.1 REFERENCES – delete this section and replace with the following:

“Materials and construction methods shall meet the requirements of MGPEC Item 11 except as noted herein.”

2.2 CLASSIFICATION – delete the first 7 lines of this section referring to CDOT concrete classes and replace with the following:

“Use Portland Cement Concrete as specified in MGPEC Item 11.2.7 for sidewalks, 

FINAL CLEANUP

The Contractor shall, at completion of construction and prior to submitting request for final payment, clean up the site, removing all related debris. The Contractor shall notify the City when final cleanup is ready for inspection.  This task includes any cleanup related to the SWPPP.

PROJECT CHANGES

The City reserves the right to alter the project. Quantities may be added or deleted and adjustment will be made to the contract price according to the unit prices in the Bidding Schedule. However, if quantities are increased or decreased more than 25%, changes and adjustments may be negotiated so that a mutually agreeable adjustment can be made.
PROJECT WARRANTY

The Contractor is responsible for providing a TWO-YEAR warranty to the City of Greeley for all work completed under this contract. The beginning of the TWO-YEAR warranty period will be established with the issuance of the Certificate of Substantial Completion. If the concrete fails, spalls, or deteriorates during the first and second year, the concrete shall be replaced under this warranty. There will be no additional cost to the City or the property owner for material, equipment, labor, and/or traffic control for warranty work.

Warranty work will be completed in accordance with these contract specifications and within 30 days of written notification by the City of Greeley.
BID ITEMS – GENERAL DESCRIPTION OF MEASUREMENT AND PAYMENT

Measurement and payment for bid items listed in the Bid Form shall be on the basis of the description in the applicable standards specifications or as identified in these supplemental specifications and Construction Drawings.  Unless the work to be done is specifically called out to be measured and paid for in the Bid Form Unit Price Schedule, payment for such work shall be included in other applicable items, and there shall be no separate measurement and payment for the work.

It is the intention of the contract documents to describe a complete project.  Merge the cost of any and all miscellaneous work items (if not separately identified as bid items) shown on the Plans or implied as standard items of work necessary to achieve a complete and operational system in the unit price contained in the Bid for the nearest related bid item.

Merge all costs of labor, materials, supervision, fuel, equipment, and other incidentals necessary to accomplish each work item into the unit price contained in the Bid for that item.  Payment will be made at bid unit price for completed items unless otherwise noted.  The basis for payment will be the measured in-place quantity, or quantity documented by delivery tickets, unless the item unit is Lump Sum (LS), or plan quantity is specified below.

Certain bid items may be clarified as follows:

Unit Quantities:  Quantities and measurements (with the exception of ‘Unclassified Excavation’) indicated in Bid Form are for contract purposes only.  Quantities and measurements supplied or placed in the Work shall determine payment.  Actual quantities provided shall determine payment.  The estimates of quantities are only approximate (the payment method for ‘Unclassified Excavation (C.I.P.)’ shall be as described under Bid Item 3 of the next section in these specifications). The City reserves the right to increase or decrease individual items in such amounts as may be in their sole judgment to the City’s best interests depending upon conditions encountered or observed during the Project.  It shall be the Contractor’s responsibility to satisfy himself as to the accuracy of the estimates prior to bid.

Payment shall be made at the contract unit bid price listed in the Bid Form.  The price listed therein shall be for unit quantities includes full compensation for required labor, tools, equipment, products, materials, haul, disposal, plant and facilities, transportation, services, erection, application or installation of item of the work; overhead and profit required to construct the respective bid items according to the Contract Documents incidental thereto.

ITEMS WITH ADDITIONAL EXPLANATION ARE AS FOLLOWS:

ROADWAY
Bid Item 1 – CLEARING AND GRUBBING
Clearing and Grubbing shall include tree removal for trees less than 6” in diameter with the trunk being measured 18” above the adjacent ground surface.
Bid Item 2 – UNSUITABLE MATERIALS EXCAVATION

Conform to “Streets Volume I” Section 02220.

Remove and replace areas of unsuitable sub-grade in accordance with Section 02220.  Payment for removal / replacement of unstable sub-grade areas shall be made on a per cubic yard basis as measured in the field by the City’s construction representative and as outlined in the Bid Form.  Payment shall include all labor, equipment, materials, backfill, haul, disposal, compaction, and all other items of expense required to remove and replace unsuitable sub-grade locations. This bid item shall not be used for removing material within the ‘Aggregate Pier Soil Improvement’ area shown on the plans. Saturated material due to a lack of dewatering does not, in itself, constitute unsuitable material.
Bid Item 3 – UNCLASSIFIED EXCAVATION (C.I.P.)
Conform to “Streets Volume I” Section 02220.

Unit bid price for this item shall include the costs of all labor, supervision, material, and equipment to excavate and place embankment to finish subgrade line and grade as shown on the plans and cross sections and as staked.  Plan quantity does not include any allowance for earthen material removed during clearing and grubbing or existing asphalt pavement to be removed; these items are paid for separately.  Plan quantity is calculated to the estimated bottom plane of the proposed aggregate base course and proposed topsoil; therefore this item does not include the quantity of the proposed pavement section or the proposed topsoil to be installed.  Plan quantity does not include any allowance for shrinkage or swelling.

Payment for the item shall be at the UNCLASSIFIED EXCAVATION (C.I.P.) plan quantity. Engineer will make no separate measurement of cubic yards of embankment.
Cross sections and earthwork volume calculations indicate that there will be excess embankment material on this project (please refer to Drawing G-010).  Excess material shall be hauled off site and legally disposed of as part of this item.
Embankment is not a pay item on this project. 

Bid Item 4 – STRUCTURE EXCAVATION

Work shall include means, method, labor and materials to excavate the existing materials for the proposed box culvert and wingwalls structure. Contractor shall follow Section 206 of the CDOT Construction Standards (2017) with applicable Standard Special Provisions. Structural excavation performed for the retaining walls will not be measured or paid but shall be part of the retaining wall cost.
Bid Item 5 – STRUCTURE BACKFILL (CLASS 1)

Work shall include means, method, labor and materials to backfill the proposed bridge and box culvert structure. Contractor shall follow Section 206 of the CDOT Construction Standards (2017) with applicable Standard Special Provisions.
Bid Item 6 & 7 – Aggregate Pier Soil Improvement Area A & B
PART 1: GENERAL REQUIREMENTS

1.01
Description


Work shall consist of designing, furnishing and installing Aggregate Pier Soil Improvement System to the lines and grades designated on the project plans and as specified herein.  The aggregate piers shall be constructed by either augering a cavity or driving a hollow mandrel to the design depth and vertically compacting lifts of aggregate using the specially designed tamper head and high-energy impact densification equipment to create the compacted aggregate pier.  The Aggregate Pier elements shall be in a columnar-type configuration and shall be used to produce an intermediate soil improvement system for support of Box Culvert foundation loads and effected roadway.

1.02
Work Included

A. Provision of all equipment, material, labor, and supervision to design and install Aggregate Pier Soil Improvement System elements.  Design shall rely on subsurface information presented in the project geotechnical report.  Layout of Aggregate Pier elements, spoil removal (as required), footing excavations, and subgrade preparation following aggregate pier installation is included.

B. The Aggregate Pier design and installation shall adhere to all methods and standards described in this Specification. The limits of the Aggregate Pier elements are defined in the Contract drawings.


C.
Drawings and General Provisions of the Contract, including General and Supplemental Conditions apply to the work in this specification.

1.03
Approved Installers


A.
Installers of Aggregate Pier Soil Improvement Systems shall have a minimum of 5 years of experience with the installation of Aggregate Pier systems and shall have completed at least 10 projects.

1.04
Reference Standards

A.
Design

1. “Control of Settlement and Uplift of Structures Using Short Aggregate Piers,” by Evert C. Lawton (Assoc. Prof., Dept. of Civil Eng., Univ. of Utah), Nathaniel S. Fox (President, Geopier Foundation Co., Inc.), and Richard L. Handy (Distinguished Prof. Emeritus, Iowa State Univ., Dept. of Civil Eng.), reprinted from IN-SITU DEEP SOIL IMPROVEMENT, Proceedings of sessions sponsored by the Geotechnical Engineering Division/ASCE in conjunction with the ASCE National Convention held October 9-13, 1994, Atlanta, Georgia.

2. “Settlement of Structures Supported on Marginal or Inadequate Soils Stiffened with Short Aggregate Piers,” by Evert C. Lawton and Nathaniel S. Fox.  Geotechnical Special Publication No. 40: Vertical and Horizontal Deformations of Foundations and Embankments, ASCE, 2, 962-974.

3. AASHTO LRFD Bridge Design Specifications 8th Edition, 2017 with Supplements


B.
Modulus Testing



1.
ASTM D 1143 - Pile Load Test Procedures


2.
ASTM D 1194 - Spread Footing Load Test


C.
Materials and Inspection


1.
ASTM D 1241 - Aggregate Quality

2.
ASTM D 422 - Gradation of Soils


D.
Where specifications and reference documents conflict, the Aggregate Pier Designer shall make the final determination of the applicable document.

1.05
Certifications and Submittals
A. Design Calculations - The Installer shall submit detailed design calculations and construction drawings prepared by the Aggregate Pier Designer (the Designer) for review and approval by the Owner or Owner’s Engineer. All plans shall be sealed by a Professional Engineer in the State of Colorado.

B. Modulus Test Reports – A modulus test(s) is performed on a non-production Aggregate Pier element as required by the Aggregate Pier Designer to verify the design assumptions. The Installer shall furnish the General Contractor a description of the installation equipment, installation records, complete test data, analysis of the test data and verification of the design parameter values based on the modulus test results.  The report shall be prepared under direction of a Registered Professional Engineer in the State of Colorado.

C. Daily Aggregate Pier Progress Reports – The Installer shall furnish a complete and accurate record of Aggregate Pier installation to the General Contractor.  The record shall indicate the pier location, length, volume of aggregate used or number of lifts, densification forces during installation, and final elevations or depths of the base and top of piers.  The record shall also indicate the type and size of the installation equipment used, and the type of aggregate used.  The Installer shall immediately report any unusual conditions encountered during installation to the General Contractor, to the Designer and to the Owner.

PART 2: MATERIALS
2.01
Aggregate


A. 
Aggregate used by the Aggregate Pier Installer for pier construction shall be pre-approved by the Designer and shall demonstrate suitable performance during modulus testing.  Typical aggregate consists of Type 1 Grade B in accordance with ASTM D-1241-68, No. 57 stone, recycled concrete or other graded aggregate approved by the Designer.


B.
Potable water or other suitable source shall be used to increase aggregate moisture content where required.  The General Contractor shall provide such water to the Installer.

PART 3: DESIGN REQUIREMENTS

3.01 Aggregate Pier Soil Improvement System Design

A. The design of the Aggregate Pier Soil Improvement System shall be based on the service load bearing pressure and the allowable total and differential settlement criteria indicated by the design team for support by the Aggregate Pier system.  The Aggregate Pier system shall be designed in accordance with generally-accepted engineering practice and the methods described in Section 1 of these Specifications.  The design life of the structure and roadway shall be 50 years. 

B. The design shall meet the following criteria.

Area A:

Estimated Total Long-Term Settlement for Footings:
≤ 2-inch

Area B – (Under Culvert and wingwalls):

Factored Bearing Resistance for 

The Box Culvert supported by Aggregate Pier 

Reinforced Soils with a resistance factor = 0.5:
2300 psf

Ultimate resistance factor for Strength Load case: 
0.5

Ultimate bearing resistance for Strength Load case:
4600 psf

Estimated Total Long-Term Settlement:
≤ 1-inch

Demand Pressure for Long Term settlement:
1730 psf

Estimated Long-Term Differential Settlement over 

100 ft. length of culvert:
≤ ½-inch

C. The Aggregate Pier elements shall be designed using an Aggregate Pier stiffness modulus to be verified by the results of the modulus test described in Section 5.02 of these specifications.

D. Location of existing utilities and the potential effects on them shall be considered during design.  It is the responsibility of the designer to coordinate with the utility owners for locations, discuss any issues this system may cause, develop contingent plans during the installation process.  Relocation of utilities shall be avoided.

3.02 Design Submittal

The Installer shall submit detailed design calculations, construction drawings, and shop drawings, (the Design Submittal), for approval at least 3 weeks (three weeks) prior to the beginning of construction.  A detailed explanation of the design parameters for settlement calculations shall be included in the Design Submittal.  Additionally, the quality control test program for the Aggregate Pier system, meeting these design requirements, shall be submitted.  All computer-generated calculations and drawings shall be prepared and sealed by a Professional Engineer, licensed in the State of Colorado.  Submittals will be submitted electronically only unless otherwise required by specific submittal instructions.

PART 4: EXECUTION 

4.01
Approved Installation Procedures

The following sections provide general criteria for the construction of the Aggregate Pier elements.  Unless otherwise approved by the Designer, the installation method used for Aggregate Pier construction shall be that as used in the construction of the successful modulus test.

A. Augered Aggregate Pier systems –

1. Augered Aggregate Pier system shall be pre-augered using mechanical drilling or excavation equipment.  

2. If cave-ins exceeding 10% of the lift volume occur during excavation such that the sidewalls of the hole are deemed to be unstable, steel casing shall be used to stabilize the cavity, or a displacement Aggregate Pier system may be used.

3. Aggregate shall be placed in the augered cavity in lift thicknesses as determined by the Aggregate Pier Designer.

4. A specially-designed beveled tamper and high-energy impact densification apparatus shall be employed to densify lifts of aggregate during installation.  The apparatus shall apply direct downward impact energy to each lift of aggregate.  Compaction equipment that induces horizontal vibratory energy (such as Vibroflot equipment) is not permitted.

B. Displacement Aggregate Pier systems – 

1. Displacement Aggregate Pier systems shall be constructed by advancing a specially designed mandrel with a minimum 15 ton static force augmented by dynamic vertical ramming energy to the full design depth.  The hollow-shaft mandrel, filled with aggregate, is incrementally raised, permitting the aggregate to be released into the cavity, and then lowered by vertically advancing and/or compacting to densify the aggregate and force it laterally into the adjacent soil.  The cycle of raising and lowering the mandrel is repeated to the top of pier elevation.  The cycle distance shall be determined by the Aggregate Pier designer.
2. Special high-energy impact densification apparatus shall be employed to vertically densify the Aggregate Pier elements during installation of each constructed lift of aggregate.

3. Densification shall be performed using a mandrel/tamper.  The mandrel/tamper foot is required to adequately increase the lateral earth pressure in the matrix soil during installation. Compaction equipment that induces horizontal vibratory energy (such as Vibroflot equipment) is not permitted.

4. Downward crowd pressure shall be applied to the mandrel during installation.

4.02
Plan Location and Elevation of Aggregate Pier Elements

The as-built center of each pier shall be within 6 inches of the locations indicated on the plans.  Piers installed outside of the above tolerances and deemed not acceptable shall be rebuilt at no additional expense to the Owner.

4.03
Rejected Aggregate Pier Elements


Aggregate Pier elements installed beyond the maximum allowable tolerances shall be abandoned and replaced with new piers, unless the Designer approves the condition or provides other remedial measures.  All material and labor required to replace rejected piers shall be provided at no additional cost to the Owner, unless the cause of rejection is due to an obstruction or mislocation.

PART 5:
QUALITY CONTROL

5.01
Control Technician

The Installer shall have a full-time, on-site Control Technician to verify and report all installation procedures.  The Installer shall immediately report any unusual conditions encountered during installation to the Aggregate Pier Designer, the General Contractor, and to the Testing Agency.  
5.02
Aggregate Pier Modulus Test

As required by the Aggregate Pier designer, an Aggregate Pier Modulus Test(s) will be performed at locations agreed upon by the Aggregate Pier Designer and the Testing Agency to verify or modify Aggregate Pier designs. Modulus Test Procedures shall utilize appropriate portions of ASTM D 1143 and ASTM D 1194, as outlined in the Aggregate Pier design submittal.

5.03
Bottom Stabilization Testing (BSTs) / Crowd Stabilization Testing (CSTs)

Bottom stabilization testing (BSTs) or Crowd stabilization testing (CSTs) shall be performed by the Control Technician during the installation of the modulus test pier.  Additional testing as required by the Aggregate Pier Designer shall be performed on selected production Aggregate Pier elements to compare results with the modulus test pier.

PART 6:
QUALITY ASSURANCE

6.01
Independent Engineering Testing Agency (Owner’s Quality Assurance)
The Aggregate Pier Installer shall provide full-time Quality Control monitoring of Aggregate Pier construction activities.  The Owner is responsible for retaining an independent engineering testing firm to provide Quality Assurance services.  

6.02
Responsibilities of Independent Engineering Testing Agency
A. The Testing Agency shall monitor the modulus test pier installation and testing.  The Installer shall provide and install all dial indicators and other measuring devices. 

B. The Testing Agency shall monitor the installation of Aggregate Pier elements to verify that the production installation practices are similar to those used during the installation of the modulus test elements.

C. The Testing Agency shall report any discrepancies to the Installer and General Contractor immediately.

D. The Testing Agency shall observe the excavation, compaction and placement of the foundations as described in Part 7.  Dynamic Cone Penetration testing may be performed to evaluate the footing bottom condition as determined by the Testing Agency.

PART 7:
RESPONSIBILITIES OF THE GENERAL CONTRACTOR

7.01 Site Preparation and Protection

A. The General Contractor shall locate and protect underground and aboveground utilities and other structures from damage during installation of the Aggregate Pier elements.  Underground utilities are existing, and any contingent plans developed by the designer shall be followed.

B. Site grades for Aggregate Pier installation shall be within 1 foot of the subgrade elevation or finished grade elevation to minimize Aggregate Pier installation depths.  Ground elevations and subgrade elevations shall be provided to the Aggregate Pier Installer in sufficient detail to estimate installation depth elevations to within 3 inches.

C. The General Contractor will provide site access to the Installer, after earthwork in the area has been completed and adequately dewatered.  A working surface shall be established and maintained by the General Contractor to provide a solid platform, wet weather protection of the subgrade and to provide access for efficient operation of the Aggregate Pier installation.

D. Prior to, during and following Aggregate Pier installation, the General Contractor shall provide positive drainage to protect the site from wet weather and surface ponding of water.

E. If spoils are generated by Aggregate Pier installation, spoil removal from the Aggregate Pier work area in a timely manner to prevent interruption of Aggregate Pier installation is required.  

7.02 Aggregate Pier Layout

The location of Aggregate Pier-supported foundations for this project, including layout of individual Aggregate Pier elements, shall be marked in the field using survey stakes or similar means at locations shown on the drawings.  

7.03 Excavations of Obstructions

A. Should any obstruction be encountered during Aggregate Pier installation, the General Contractor shall be responsible for promptly removing such obstruction, or the pier shall be relocated or abandoned.  Obstructions include, but are not limited to, boulders, timbers, concrete, bricks, utility lines, etc., which shall prevent placing the piers to the required depth or shall cause the pier to drift from the required location. 

B. Dense natural rock or weathered rock layers shall not be deemed obstructions, and piers may be terminated short of design lengths on such materials.  

7.04 Utilities and Utility Excavations

The contractor shall note that there several utilizes going through the soil improvement area. It is the responsibility of the contractor to coordinate with the utility owners. Soil improvements shall not in any way disturb the existing waterlines under the proposed culvert. Location and protections of existing utilities shall be included in the cost of the soil improvement bid items. 

The General Contractor shall coordinate all utility excavations made subsequent to Aggregate Pier installations so that utility excavations do not encroach on the piers as shown in the Aggregate Pier construction drawings.  Protection of completed Aggregate Pier elements is the responsibility of the General Contractor.  In the event that utility excavations are required in close proximity to the installed Aggregate Pier elements, the General Contractor shall contact the Aggregate Pier Designer immediately to develop construction solutions to minimize impacts on the installed Aggregate Pier elements.

7.05 Box Culvert and Roadway Embankment Subgrade

A. Excavation and surface compaction of all Box Culvert and roadway embankment subgrade shall be the responsibility of the General Contractor.

B. Excavations to expose the tops of Aggregate Pier elements shall be made in a workman-like manner, and shall be protected until concrete placement or embankment fill, with procedures and equipment best suited to (1) avoid exposure to water, (2) prevent softening of the matrix soil between and around the Aggregate Pier elements before pouring structural concrete and placing embankment fill, and (3) achieve direct and firm contact between the dense, undisturbed  Aggregate Pier elements and the concrete footing and fill.  

C. All excavations supported by Aggregate Pier foundations shall be prepared in the following manner by the General Contractor.  Recommended procedures for achieving these goals are to:

1. Limit over-excavation below the bottom of the subgrade to 3-inches (including disturbance from the teeth of the excavation equipment).

2. Compaction of surface soil and top of Aggregate Pier elements shall be prepared using a motorized impact compactor.  Sled-type tamping devices shall only be used in granular soils and when approved by the designer.  Loose or soft surficial soil over the entire subgrade shall be recompacted or removed, respectively. The surface of the aggregate pier shall be recompacted prior to completing subgrade preparation.  

D. The following criteria shall apply, and a written inspection report sealed by the project Testing Agency shall be furnished to the Installer to confirm:

1. That water (which may soften the unconfined matrix soil between and around the Aggregate Pier elements and may have detrimental effects on the supporting capability of the Aggregate Pier reinforced subgrade) has not been allowed to pond in the footing excavation at any time.

2. That all Aggregate Pier elements designed have been exposed in the subgrade excavation.

3. That immediately before box culvert construction and embankment fill, the tops of Aggregate Pier elements exposed in each footing excavation have been inspected and recompacted as necessary with mechanical compaction equipment.

4. That no excavations or drilled shafts (elevator, etc) have been made after installation of Aggregate Pier elements within the excavation limits described in the Aggregate Pier construction drawings, without the written approval of the Installer or Designer.

E.
Failure to provide the above inspection and certification by the Testing Agency, which is beyond the responsibility of the Aggregate Pier Installer, may void any written or implied warranty on the performance of the Aggregate Pier Soil Improvement system.

PART 8:
PAYMENT

8.01 
Method of Measurement


A.
Measurement of the aggregate piers is on a lump sum basis.


B.
Payment shall cover design, supply and installation of the aggregate pier soil improvement system and quality control testing. All construction elements to construct and maintain a work platform for the installer shall be included in this lump sum cost.  All responsibilities discussed in Part 7 shall be included as well.  Quality Assurance testing shall be coordinated and paid for by the Owner.

8.02
Basis of Payment

A. The accepted quantities of piers will be paid per approval, in-place aggregate-pier. Payment will be made under:

Pay Item:






Pay Unit:
Aggregate pier soil improvement system (Area A)


Lump Sum

Aggregate pier soil improvement system (Area B)


Lump Sum

PART 9:
ALTERNATE SOIL IMPROVEMENT SYSTEMS

9.01
Value Engineering

A. The Contractor is encouraged to develop and offer alternate soil improvement systems and other innovations to stabilize the wetland area.  These proposals will be treated as a Value Engineering Change Proposal and the process and acceptance criteria will be per CDOT specification 104.07.  Sufficient review time shall be considered with this proposal.  The Owner’s Engineer will commit to a 3-week review time frame from the date the proposal submittal is received.  No additional contract time will be added for this review process nor will any additional time be added if proposal is not accepted and delays follow to get an Aggregate Pier Soil Improvement System designed, accepted and installer scheduled.  

Bid Item 8 – DEWATERING
This item will use the CDOT Standard Specifications for Road and Bridge Construction Section 107 and is hereby revised for this project as follows:

Subsection 107.25(b)8 shall include the following:

Structure and Riprap Dewatering. The contractor shall be responsible for all dewatering on the project. It is anticipated that dewater will be required on this project, especially will excavating for culverts and storm drains. The dewatering processes shall follow these specifications:
Prior to the preconstruction conference the Contractor shall submit their dewatering plan to the Engineer and Owner to communicate the Contractors intent in regard to dewatering to achieve the required performance contained in these specifications.  Submittal of a dewatering plan shall not be interpreted as an acceptance or approval by the Owner or Engineer of the Contractor’s dewatering plan.  The dewatering plan shall include at a minimum:

1. Major components of the dewatering system including size, location, spacing and details of major dewatering features the Contractor anticipates utilizing.

2. Contingency plans for equipment or power failure.

3. Procedures for verification that water levels have been lowered to the specified levels prior to trench or structure excavation and installation.

4. Location of dewatering disposal or discharge locations and the capacity to accept dewatering discharge.  Provide a contingency plan for higher than anticipated flows when capacity of planned discharge and disposal locations may conceivably be exceeded.

5. Location and details of Best Management Practices (BMP’s) 

6. Agreements with entities accepting discharges 

7. All permits obtained by the Contractor including any permit conditions and approvals for the discharge of water generated during the execution of the Work.

8. Other permits required for construction or operation of the dewatering system including the drilling of wells, temporary power drops, etc.

Structure dewatering construction requirements:

1. The construction dewatering permit and water quality shall conform to subsection 107.25(b)7&8 of the CDOT specifications.

2. Dewatering discharge to or across adjacent canals, drains, right-of-way, and private property outside of the designated limits of construction shall not be allowed unless the Contractor has obtained written approval from agency or property owner having jurisdiction. Provide Agreements with dewatering plan submittal as described above

3. Furnish, install and prepare for operation, all necessary machinery, appliances and equipment to maintain all structure excavations free from water during construction.  

4. Contractor shall provide temporary power sources for all dewatering equipment that requires a power source.  

5. Dewater and dispose of water in such a manner that it does not cause injury to public or private property, or to cause a nuisance or a menace to the general public.

6. The Contractor will be responsible for devising a system to achieve the required level of dewatering. It is anticipated that this system may incorporate wells, well points, interception trenches, sumps, etc.  In addition, design and provide dewatering conveyance system to an approved disposal location.  The Contractor shall submit details of this plan as described above.

7. Draw and maintain static water level to at least three feet (3’) below the bottom of the excavation prior to excavating below the water table to maintain the undisturbed state of the foundation soils and allow placement of bedding material and backfill to the required density.

8. Remove all groundwater, seepage, stormwater and other water that accumulates in the excavation during construction.  All structure excavations shall be kept free of water during construction or until otherwise requested by the Contractor and approved by the Engineer. 

9. Prevent softening of the bottom of excavations and the formation of "quick" conditions or "boils" during excavation.  The occurrence of such conditions will require over-excavation and subsequent backfilling of soils meeting the requirements of the CDOT Specifications at no additional cost to the Owner.

10. Additional cost for trench bottom stabilization resulting from inadequate dewatering and non-compliance with the performance specifications included herein, as determined by the Engineer, will be incidental to the work.

11. Compact native soil at the bottom of the excavation prior to placing bedding in accordance with the CDOT specifications and of these specifications.

12. Maintain static water level at least three feet (3’) below the bottom of the excavation until the specified foundation and structure is placed in accordance with these specifications.  Maintain water levels at least three feet (3’) below the level of backfill during backfilling operations. 

13. Control surface runoff to prevent entry or collection of water in excavations.

14. Install and operate a dewatering system so that adjacent structures or property are not endangered by the reduction in the groundwater level. 

15. Monitor discharge from dewatering operations for changes in visual or odor components indicating the presence of contaminants including, but not limited to, gasoline and pesticides and other hazardous materials and toxins.

16. Cease dewatering operations and notify Engineer and regulatory agencies immediately upon observation of conditions that may indicate the presence of hazardous contaminants in the dewatering discharge or excavation.

Observation Requirements:

1. Contractor’s superintendent shall routinely observe conditions in excavations where dewatering is being performed on a daily basis to verify performance requirements are being met and that conditions in the excavation are in accordance with the Contract Documents.  

2. Notify Engineer of any observations that may jeopardize the Work or is not in accordance with the Contract Documents.

3. Prior to advancing the structure excavation below the pre-construction groundwater level, the Contractor shall excavate a test pit or install another form of groundwater measurement.  Water levels in the test pit shall be measured and recorded and the information provided to the Engineer. Measured water levels must show that the groundwater has been lowered to the minimum level stated herein.  If monitoring shows that the specified level of dewatering has not been achieved, cease construction of the affected work and continue dewatering or modify dewatering activities until the specified level of dewatering is achieved at no additional cost to the Owner.

Dewatering Discharge:

1. Comply with all State & Federal requirements

2. Water quality shall conform to subsection 107.25(b)8 of the CDOT Specification

3. Work required to comply with water quality and permit requirements are considered incidental and additional payment will not be made for this Work.

Termination:

1. Allow groundwater to return to static level after excavations are backfilled as necessary to prevent floatation of constructed improvements.  

2. Prevent disturbance of the compacted backfill and prevent flotation or movement of installed structure.

3. Remove or abandon all temporary improvements associated with the dewatering system in accordance with these specifications and any applicable state and federal rules and regulations.

4. Provide surface restoration as required to repair/replace any surface impacted by dewatering activities to a condition as good or better than preconstruction conditions at no additional cost to the Owner.  Surface rehabilitation performed as a result of dewatering activities is considered incidental and no additional payment will be made.

5. Comply with any dewatering termination requirements of any State and Federal permits.

Subsection 107.25(c)1 shall be modified as follows:

Delete the first occurrence of the word “dewatering” from the sentence.

Add the following:

Dewatering will not be measured but will be paid as Lump Sum on this project

Bid Items 9 – 12– CONCRETE AND ASPHALT REMOVALS

All removed pavement, curb, sidewalk, and inlet removed shall become the property of the contractor and be disposed of properly.  Sawcutting to a clean edge is incidental to the items.  Engineer shall determine exact removal limits in the field.  If tying into existing curb or sidewalk in poor condition (i.e. heaving), remove to the next expansion joint.
Bid pay item ‘Removal of Concrete Pavement’ includes sidewalk and the Mountain Shadows Storage Unit driveway.
Bid Item 14 & 15 – REMOVAL OF TYPE III BARRIER AND SIGN

Contractor shall remove existing street signs and Type IIl barrier at the direction of the Engineer and deliver them to a City facility as directed by the Engineer.
Bid Item 18– REMOVAL OF PAVEMENT MARKING
Removal of pavement marking shall be measured and paid per linear foot regardless of stripe width.

Bid Item 22– REMOVE HEADWALLS
Contractor shall remove and dispose of the two concrete pipe headwalls in the area of Station 193 right.
Bid Item 23-24– REMOVE RIPRAP AND GRAVEL
Contractor shall remove and dispose of Riprap at existing drainage outfalls and gravel at driveways. The contractor can reuse the material on site if it fits the specifications.

Bid Item 26 – RESET SIGN

Contractor shall remove existing street signs and store in the contractor’s yard until time of reinstallation.  Any damage to the signs caused by the contractor during removal or during the course of the project shall be repaired or replaced at no cost to the project.  Permanent signs shall be installed on new posts and sign anchor. Payment for sign posts / sign anchor are included under a separate payment item.
Bid Items 27-28 – WATER VALVE AND MANHOLE RIM ADJUSTMENTS

Refer to “Streets Volume I” Standard Details S-33 and S-34.
Bid Items 29 – EXTEND EXISTING MANHOLE HEIGHT
Refer to “Streets Volume I” Standard Details S-34 and Standard Storm Drain Manhole Detail 6-9..
Manholes that need to be raised 16” or more shall be paid by this bid item. They include:

a. 190+95 Irrigation - unknown size - assume 6’D or greater - ADD 2.0’
b. 210+00 Storm - 5’D - ADD 5.8’

c. 214+50 Storm - 5’D - ADD 3.1’

d. 215+15 Sewer - 4’D - ADD 2.7’

e. 420+00 Sewer - 4’D - ADD 4.3’

f. 216+50 Storm - 5’D - ADD 1.7’
Bid Item 30– RELOCATE WATER METER
Installation of curb stop valves, risers and locking lids shall be all inclusive to this item.
Bid Item 31– RELOCATE AIR VALVE VAULT AND VENT PIPE
Refer to Greeley Water Detail WNP-1
Relocate the water air valve and vent per Greeley details included in the plans. Relocate due south outside of the fill line. The contractor should assume that new vault material will be required.
Bid Item 32– RELOCATE LIGHT
Relocate the HOA streetlight at the northeast corner 90th Avenue and 20th Street. The contractor shall install a new concrete foundation to match the existing street pole and light. Connect conductor and conduit per current electrical code.
Bid Item 33– IRRIGATION MODIFICATIONS
Prior to removal of existing lawn and drip irrigation components adjacent to the Mountain Shadows Subdivision, the contractor shall coordinate with the HOA and determine how the existing irrigation system operates. The contractor shall then make adjustment to the current HOA irrigation system and perform the relocations and adjustment required for the roadway work. Damage to existing HOA vegetation and grass due to lack of water during the project duration shall be replace by the contractor at no additional cost to the City.
Bid Item 34– TRANSPLANT TREES
The contractor shall transplant six trees as called out on the landscape plans. The trees shall be transplanted one time to their final location. This will require the contractor to pre-grade (to final plan grade) the area to receive the trees.  Transplanting shall be per the latest revision of CDOT Section 215-Transplanting.
Bid Item 35 – SUBGRADE PREPARATION 

Exposed ground surface should be scarified to a depth of 8” or 10” as shown in the plans, moisture conditioned, and re-compacted to at least 95 percent of the maximum dry unit weight at determined by AASHTO T99 before any new fill, curb and gutter, sidewalk, or pavement section is placed. Preparation of finished subgrade for base and pavement after earthwork operation is completed is incidental to the cost of the work. Water necessary for the operation is incidental to the cost of the work. See Geotechnical report.
Bid Item 38 – CONCRETE PAVEMENT, CLASS P (10") (INTERSECTION)
All labor, equipment and material to install the concrete pavement within the roundabout shall be included in this item.  All tie bars and dowels shall be included in the cost of this pay item.
Bid Item 44 – CONCRETE APRON 

Concrete apron shall conform to ‘Streets” Section 02585 for Portland Cement Concrete Pavement. All tie bars and dowels shall be included in the cost of this pay item.
Bid Item 45 – MECHANICAL REINFORCEMENT OF SOIL 
Shall conform to CDOT Standards and conform to CDOT Bridge Plan B-206-M1 titled ‘MECHANICAL STABILIZED BACKFILL’
This pay item shall cover Reinforcement of soil behind the concrete box culvert wingwalls. Material placed behind the modular block walls shall be paid under Item 102 – “M.S.E Retaining Wall”. 
Bid Item 46– CONCRETE CLASS D (BOX CULVERT, WINGWALLS, APRON) (INCLUDES REBAR)
This item shall include both Concrete and Reinforcing Steel. 

Work shall include means, method, labor and materials to construct the cast-in-place concrete elements and the reinforcing steel for the proposed box culvert structure. Contractor shall follow Section 601 and Section 602 of the CDOT Construction Standards (2017) with applicable Standard Special Provisions.
Bid Item 47 – STRUCTURAL CONCRETE COATING

Work shall include means, method, labor and materials to coat the exposed cast-in-place concrete elements for the proposed box culvert structure. Contractor shall follow Section 601 of the CDOT Construction Standards (2017) with applicable Standard Special Provisions.
Bid Item 48– LIGHTWEIGHT CONCRETE FLOWFILL
Work shall include means, method, labor and materials to deliver and place the lightweight concrete flowfill as shown in the Structural Drawings. Material should conform to the following:
Lightweight CLSM (Controlled Low Strength Materials) is a self-leveling cementitious material composed of some combination of cement, fly ash, aggregates, water, chemical admixtures and/or cellular foam for air-entrainment, with the following physical properties and requirements:

 It shall have a density of 50pcf to 60pcf, when tested in accordance with ASTM C138.  The CLSM shall have a slump of 7 to 11 inches, when tested in accordance with ASTM C143 or a minimum flow consistency of 8 inches when tested in accordance with ASTM D6103.  This lightweight CLSM shall have a minimum compressive strength of 100 psi at 28 days, when tested in accordance with ASTM D4832 or D6103.  Lightweight CLSM placed in areas that require future excavation, shall have a Removability Modulus (RE) of 1.5 or less.  

Removability Modulus, RE, is calculated as follows:

RE =  W1.5 x 104 x C0.5


        



106

where : 
W = unit weight (pcf) 

 

C = 28-day compressive strength



Bid Items 52 – CONCRETE CURB RAMPS

Includes all labor, equipment, and materials necessary to construct the pedestrian sidewalk ramps and median ramps (refuge areas) ass shown on the plans and per the details and standard. Truncated domes are paid separately (Item 54), and bike ramps are paid separately (Item 53) 
Bid Items 55-56 PAVEMENT MARKINGS

Refer to “Streets Volume I” Section 02618.

Bid Items 58 – STEEL SIGN POST

Includes mounting new signs and all labor and materials necessary for a sign anchor as shown on the contract documents.

Bid Items 59 – SIGN ANCHOR

Sign shall be installed per detail S-45 and sign shall be set in concrete including a 4” PVC pipe. No separate measurement or payment will be made for concrete or PVC pipe.

Bid Item 61 – SPLIT RAIL FENCE
PART 1:
GENERAL




1.01
Description

A.
Work shall consist of furnishing and constructing a split rail cedar fence to the lines and grades as shown on the contract plans and in accordance with the detail shown on the contract plans.  Fence shall be installed in accordance with City of Greeley standard specification requirements as applicable. 

1.02
Submittals/Certification         


A.
Contractor shall submit a Manufacturer's certification, prior to start of work, that the fencing components meet the requirements of this specification.


1.03
Delivery, Storage and Handling

 A.
Contractor shall check all materials upon delivery to assure that the proper type, grade, color, and certification have been received.

B.
Contractor shall protect all materials from damage due to jobsite conditions and in accordance with manufacturer's recommendations.  Damaged materials shall not be incorporated into the work.

PART 2:
PRODUCTS

2.01
Materials

A.
Fencing – rough sawn dimensional cedar lumber.  Cedar shall be stained with penofin oil to provide a natural cedar color appearance.

B.
Connectors – dark colored Torx wood screws.  


C.
Posts – 4” x 6” x 6’ Cedar wood posts.

D.
Concrete – Concrete shall meet or exceed the requirements of the latest edition of MGPEC Item 11 – PCCP.

PART 3:
EXECUTION

3.01
Construction    


A.
The cedar posts shall be set true to line and grade in concrete bases at least two (2) feet in depth.  All posts shall be sound and free from all decay, splits, multiple cracks, or any other defect which would weaken the posts or otherwise cause them to be structurally unsuitable for the purpose intended.

B.
The maximum distance between posts in any section shall not exceed ten (10) feet.  The top and bottom railings shall be securely fastened to the posts with dark colored Torx screws.  Changes in line of 30 degrees or more shall be considered as corners.  A minimum of six (6) inches of concrete shall be provided below the bottom of each post.  End posts, corner posts, and gate posts shall have a concrete base of at least twelve (12) inches in diameter.  Bases for line posts shall also be twelve (12) inches in diameter.

C.
Fence rails shall be placed on the roadway side of posts unless otherwise specified.  Rails shall be free from all major decay or defects which would weaken or otherwise cause them to be unsuitable for railing.  Fastening to top and bottom railings shall be done with two screws at both the top and bottom rail.
PART 4:
MEASUREMENT AND PAYMENT

A. Measurement and payment for split rail fence shall include all labor, materials, concrete, cedar fencing, braided cable, galvanized steel lag eye bolts, stain, excavation, backfill, drainage, compaction, leveling, and all other items of expense necessary for installation to the lines and grades shown om the contract plans and documents.

B. Split Rail Fence: By the linear foot of fence length.

C. Bid Schedule Description: Split Rail Fence…Linear Foot (LF).
Bid Items 62 – TYPE TWO PULL BOX 
Work shall conform to City of Greeley Detail S-49 and the Hubble Drawing # PG2436Z83VV3 shown on DWG DT- 1005. The boxes shall measure 24”X36”x18”
Work shall include all means, method, labor and materials for supplying and installation of the boxes.
Bid Items 63-66 – FIBER OPTIC CONDUIT (Color)
Work shall conform to Conduit Detail shown on DWG DT- 1005. 

Work shall include all means, method, labor and materials for supplying and installation the conduit as depicted in the detail. Material and construction requirements shall be per CDOT Section 613. 
Bid Items 67 – ELECTRICAL CONNECTION TO IRRIGATION CONTROLLER

Work shall conform to the latest National Electrical Code.

Work shall include all means, method, labor and materials for the installation of the main disconnect switch, conduit, conductor and all miscellaneous work required complete the electrical connection from the meter supplied by PVREA to the irrigation controller. Refer to DWG L-1407 and detail on DWG L-1413
Bid Items 70 – DEBRIS HOOD FOR 5’ MANHOLE

Work shall conform to the detail on drawing DT-1004

Work shall include all means, method, labor and materials for supplying and installation the Debris Hood.

Bid Items 71 – HEADWALL FOR 24” RCP
Work shall conform to the CDOT Standard Plan M-601-12
Work shall include all means, method, labor and materials installation the pipe headwall to storm line E as shown on DWG DR-506
Bid Items 72-82 – STORM DRAINAGE

Conform to “Storm” Section 6.0 for materials and installation requirements.  All storm drain pipe shall be class III reinforced concrete pipe (except Item number 76 - “8’ dia PVC Pipe” which shall be Sch 40)   Saddles and pipe joint grouting designated on the contract construction plans shall be considered incidental expenses to the installation of the storm drain line.  No additional payment will be made for trenching, drainage rock or MIRAFI fabric which shall be considered an incidental expense to the installation of the storm pipes.  
Bid Items 83, 84 – Riprap 
All material, labor, and equipment required to install the riprap per Urban Storm Drainage Criteria Manual shall be included in the unit price. This includes excavation, filter fabric, bedding material, and riprap.
Bid Items 85 – Stockpile and Reset Riprap
This pay item shall include all material, labor, and equipment required to excavate and stockpile existing riprap at STA 218+50 LT and to re- install the riprap at the downstream end of the box culvert.  This item includes excavation, stockpiling, hauling, filter fabric, and bedding material.
Bid Items 89 – Concrete Washout Structure
No earthen pit wash out areas will be allowed. Washout pans should be placed to coincide with construction phasing. Washout pans mush be clearly signed per City detail for washout areas. Recycled concrete is specifically prohibited for use as vehicle tracking pad aggregate.
Bid Item 96– EROSION CONTROL MAINTENANCE
This item shall consist of the on-going maintenance of field erosion control measures in accordance with provisions outlined in the Storm Water Pollution Protection Plan included within these special provisions in addition to State and Federal temporary storm water discharge permits.  No separate measurement shall be made for this bid item which shall be paid on a lump sum basis in accordance with the contract bid form.  

Contractor shall provide periodic maintenance of the site, particularly during and after storms, to maintain barricades, provide necessary dust control and ensure general maintenance. Disregard of this provision shall cause for suspension of the project. It will be the Contractor responsibility to ensure that existing streets adjacent to the area under construction be kept free of all concrete or other foreign material.  All labor, materials, equipment, and other items of expense needed to maintain the erosion control measures required for this project shall be included within this payment 
item.
Bid Item 97 – MAINTAIN ACCESS TO STORAGE UNIT
This item shall consist of the on-going coordination, construction, and maintenance required to ensure that the storage units on the southwest corner of 20th Street and 83rd Avenue has 24-hour uninterrupted access to their facility. The contractor shall assume that a temporary asphalt access will be required to fulfil these requirements. The driveway to the facility is close to the phase 1/phase 2 boundary shown on the plans and will require a change in grade. It should be assumed that additional coordination will be needed.
Bid Item 98 - 102– TRAFFIC CONTROL ITEMS
Payment shall be per the individual bid items for traffic centriole signs and devices shown on DWG TC-800 to TC-802. Payment for traffic control devices will be paid once for the duration of the project. Maintenance, replacement, and resetting of devices is include in the bid item.

Bid Item 103– M.S.E RETAINING WALL

PART 1:
GENERAL




1.01
Description

A.
Work shall consist of designing, furnishing and construction of a concrete segmental block retaining wall system in accordance with these specifications and in reasonably close conformity with the lines, grades, design, and dimensions shown on the plans. 

B.
Work includes preparing foundation soil, furnishing and installing leveling pad, unit drainage fill and backfill to the lines and grades shown on the construction drawings.

C.
Work includes furnishing and installing geogrid soil reinforcement of the type, size, location, and lengths as recommended by the manufacturer.

1.02
Reference Documents
A.
American Society for Testing and Materials (ASTM)

1. 
ASTM C140
Sampling and Testing Concrete Masonry Units

2.
ASTM C1372
Specification for Dry-Cast Segmental Retaining Wall




Units

3.
ASTM D422
Particle-Size Analysis of Soils

4.
ASTM D698
Laboratory Compaction Characteristics of Soil –Standard




Effort

5.
ASTM D1557
Laboratory Compaction Characteristics of Soil –Modified




Effort


6.
ASTM D3034
Polyvinyl Chloride Pipe (PVC)

7.
ASTM D4318
Liquid Limit, Plastic Limit and Plasticity Index of Soils


8.
ASTM D4475
Horizontal Shear Strength of Pultruded Reinforced Plastic





Rods


9.
ASTM D4476
Flexural Properties of Fiber Reinforced Pultruded Plastic





Rods

10.
ASTM D4595
Tensile Properties of Geotextiles - Wide Width Strip

11.
ASTM D5262
Unconfined Tension Creep Behavior of Geosynthetics


12.
ASTM D5818
Evaluate Installation Damage of Geosynthetics

13.
ASTM D6637
Tensile Properties of Geogrids – Single or Multi-Rib 


14.
ASTM D6638
Connection Strength - Reinforcement/Segmental Units


15.
ASTM D6706
Geosynthetic Pullout Resistance in Soil


16.
ASTM D6916
Shear Strength Between Segmental Concrete Units

B.
American Association of State Highway and Transportation Officials (AASHTO)


1.
AASHTO M 252
Corrugated Polyethylene Drainage Pipe


C.
Geosynthetic Research Institute (GRI)

1.
GRI-GG4
Determination of Long Term Design Strength of Geogrids

2.
GRI-GG5
Determination of Geogrid (soil) Pullout

D.
National Concrete Masonry Association (NCMA)

1.
NCMA SRWU-1 Test Method for Determining Connection Strength of SRW

2.
NCMA SRWU-2 Test Method for Determining Shear Strength of SRW

1.03
Submittals/Certification         


A.
Contractor shall submit a Manufacturer's certification, prior to start of work, that the retaining wall system components meet the requirements of this specification and the structure design.


1.04
Quality Assurance

A.
Contractor shall submit a list of five (5) previously constructed projects of similar size and magnitude by the wall installer where the specific retaining wall system has been constructed successfully.  Contact names and telephone numbers shall be listed for each project.

B.
Owner shall/may provide soil testing and quality assurance inspection during earthwork and wall construction operations.  Contractor shall provide any quality control testing or inspection not provided by the Owner.  Owner's quality assurance program does not relieve the contractor of responsibility for quality control and wall performance.

1.05
Delivery, Storage and Handling

 A.
Contractor shall check all materials upon delivery to assure that the proper type, grade, color, and certification have been received.

B.
Contractor shall protect all materials from damage due to jobsite conditions and in accordance with manufacturer's recommendations.  Damaged materials shall not be incorporated into the work.

PART 2:
PRODUCTS

2.01
Definitions

A.
Segmental Block Concrete Unit ‑ a concrete retaining wall element machine made from Portland cement, water, and aggregates.

B.
Structural Geogrid ‑ a structural element formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth and function primarily as reinforcement.


C.
Unit Drainage Fill ‑ drainage aggregate that is placed within and immediately behind the segmental block concrete units.

D.
Reinforced Backfill ‑ compacted soil that is placed within the reinforced soil volume as outlined on the plans.




2.02
Segmental Block Concrete Retaining Wall Units




A.
Segmental block concrete units shall conform to the following architectural requirements:

1. Face color ‑ concrete gray, unless otherwise specified. The Owner may specify standard manufacturers’ color. Contractor to match existing block wall color.

2. Face finish ‑ sculptured rock face in angular tri-planer configuration. Contractor to match existing wall finish. Other face finishes will not be allowed without written approval of Owner.

3. Bond configuration ‑ running with bonds nominally located at midpoint vertically adjacent units, in both straight and curved alignments.


4. Exposed surfaces of units shall be free of chips, cracks or other imperfections when viewed from a distance of 10 feet under diffused lighting.


B.
Segmental block concrete materials shall conform to the requirements of ASTM C1372 - Standard Specifications for Segmental Retaining Wall Units.


C.
Segmental block concrete units shall conform to the following structural and geometric requirements measured in accordance with ASTM C140 Sampling and Testing Concrete Masonry Units:

1. Compressive strength: ( 3000 psi (21 MPa);


2. Absorption: ( 8 % (6% in northern states) for standard weight aggregates;

3. Dimensional tolerances: ± 1/8" (3 mm) from nominal unit dimensions not including rough split face, ±1/16" (1.5 mm) unit height  - top and bottom planes;

4. Unit size: 8" (203 mm) (H) x 18" (457 mm)(W) x 18" (457 mm)(D) minimum;

5. Unit weight: 100-lbs/unit (45 kg/unit) minimum for standard weight aggregates.

D. Segmental block concrete units shall conform to the following performance testing:

1. Inter‑unit shear strength in accordance with ASTM D6916 (NCMA SRWU-2): 1500-plf (21 kN/m) minimum at 2-psi (13 kPa) normal pressure;

2. Geogrid/unit peak connection strength in accordance with ASTM D6638 (NCMA SRWU-1): 900-plf (13 kN/m) minimum at 2-psi (13 kPa) normal force. 

E.
Segmental block concrete units shall conform to the following constructability requirements:

1. Vertical setback: 1/8” (3 mm) ± per course (near vertical) or 1” (25 mm) + per course per the design;

2. Alignment and grid positioning mechanism: fiberglass pins, two per unit minimum;

3. Horizontal gap between erected units shall be ( 1/2 inch (13 mm).

2.03
Shear Connectors



A.
Shear connectors shall be 1/2-inch (12 mm) diameter thermoset isopthalic polyester resin‑pultruded fiberglass reinforcement rods to provide connection between vertically and horizontally adjacent units with the following requirements:

1. Flexural Strength in accordance with ASTM D4476:  128,000 psi (882 MPa) minimum;

2. Short Beam Shear in accordance with ASTM D4475: 6,400 psi (44 MPa) minimum.

B.
Shear connectors shall be capable of holding the geogrid in the proper design position during grid pre‑tensioning and backfilling.


2.04
Base Leveling Pad Material



A.
Material shall consist of a compacted crushed stone base or non‑reinforced concrete as shown on the construction drawings.

2.05
Unit Drainage Fill


A.
Unit drainage fill shall consist of clean 1” (25 mm) minus crushed stone or crushed gravel meeting the following gradation tested in accordance with ASTM D-422:





Sieve Size
Percent Passing



1 inch (25 mm)
100



3/4-inch (19 mm)
75‑100



No. 4 (4.75 mm)
0 ‑ 10



No. 50 (300um)
0 ‑ 5

B.
Drainage fill shall be placed within the cores of, between, and behind the units as recommended by the block wall manufacturer. Not less than one cubic foot (0.028 m3), of drainage fill shall be used for each square foot (0.093 m2) of wall face unless otherwise specified.   

2.06
Reinforced Backfill





A.
Reinforced backfill shall be free of debris and meet the following gradation tested in accordance with ASTM D-422:



Sieve Size

Percent Passing



2 inch (50 mm)
100

 

3/4-inch (19 mm)
100‑75 



No. 40 (425 um)
0‑60



No. 200  (75 um)
0‑35



Plasticity Index (PI) <15 and Liquid Limit <40 per ASTM D-4318.

B.
The maximum aggregate size shall be limited to 3/4 inch (19 mm) unless field tests have been performed to evaluate potential strength reductions to the geogrid design due to damage during construction.  

C.
Material can be site-excavated soils where the above requirements can be met. Unsuitable soils for backfill (high plastic clays or organic soils) shall not be used in the backfill or in the reinforced soil mass.  



2.07
Geogrid Soil Reinforcement

A.
Geosynthetic reinforcement shall consist of geogrids manufactured specifically for soil reinforcement applications and shall be manufactured from high tenacity polyester yarn or high density polyethylene.  Polyester geogrid shall be knitted from high tenacity polyester filament yarn with a molecular weight exceeding 25,000 g/m and a carboxyl end group values less than 30.  Polyester geogrid shall be coated with an impregnated PVC coating that resists peeling, cracking, and stripping.

B.
Ta, Long Term Allowable Tensile Design Load, of the geogrid material shall be determined as follows:


Ta = Tult / (RFcr*RFd*RFid*FS)


Ta shall be evaluated based on a 75-year design life.      

1.
Tult, Short Term Ultimate Tensile Strength shall be determined in accordance with ASTM D4595 or ASTM D6637.


Tult is based on the minimum average roll values (MARV). 

2.
RFcr, Reduction Factor for Long Term Tension Creep


RFcr shall be determined from 10,000-hour creep testing performed in accordance with ASTM D5262. Reduction value = 1.45 minimum.

3.
RFd, Reduction Factor for Durability


RFd shall be determined from polymer specific durability testing covering the range of expected soil environments. RFd = 1.10 minimum.

4.
RFid, Reduction Factor for Installation Damage


RFid shall be determined from product specific construction damage testing performed in accordance with ASTM D5818 (GRI‑GG4).  Test results shall be provided for each product to be used with project specific or more severe soil type.  RFid = 1.05 minimum.

5.
FS, Overall Design Factor of Safety


FS shall be 1.5 unless otherwise noted for the maximum allowable working stress calculation.

C.
The maximum design tensile load of the geogrid shall not exceed the laboratory tested ultimate strength of the geogrid/facing unit connection divided by a factor of safety of 1.5. The connection strength testing and computation procedures shall be in accordance with ASTM D6638 Connection Strength between Geosynthetic Reinforcement and Segmental Concrete Units (NCMA SRWU-1).

D.
Soil Interaction Coefficient, Ci


Ci values shall be determined per ASTM D6706 (GRI:GG5) at a maximum 0.75-inch (19 mm) displacement.

E.
Manufacturing Quality Control


The geogrid manufacturer shall have a manufacturing quality control program that includes QC testing by an independent laboratory.

 
The QC testing shall include:



Tensile Strength Testing



Melt Flow Index (HDPE)                                                                                                         



Molecular Weight (Polyester)

2.08
Drainage Pipe
A.
If required by the manufacturer, the drainage pipe shall be perforated or slotted PVC pipe manufactured in accordance with ASTM D-3034 or corrugated HDPE pipe manufactured in accordance with AASHTO M252.  

2.09
Geotextile Filter Fabric
A.
When required, Geotextile filter fabric shall be 4.0 oz/sy, polypropylene, needlepunched nonwoven fabric.  

PART 3:
EXECUTION

3.01
Excavation

A.
Contractor shall excavate to the lines and grades shown on the construction drawings.  Owner's representative shall inspect the excavation and approve prior to placement of leveling material or fill soils.  Proof roll foundation area as directed to determine if remedial work is required.

B.
Over‑excavation and replacement of unsuitable foundation soils and replacement with approved compacted fill will be compensated as agreed upon with the Owner.

3.02
Base Leveling Pad


A.
Leveling pad material shall be placed to the lines and grades shown on the construction drawings, to a minimum thickness of 6 inches (150 mm) and extend laterally a minimum of 6" (150 mm) in front and behind the concrete segmental block wall unit.

B.
Soil leveling pad materials shall be compacted to a minimum of 95 % Standard Proctor density per ASTM D-698 or 92% Modified Proctor Density per ASTM D1557.

C.
Leveling pad shall be prepared to insure full contact to the base surface of the concrete units.


3.03
Concrete Segmental Block Unit Installation



A.
First course of units shall be placed on the leveling pad at the appropriate line and grade.  Alignment and level shall be checked in all directions and insure that all units are in full contact with the base and properly seated. 


B.
Place the front of units side-by-side.  Do not leave gaps between adjacent units.  Layout of corners and curves shall be in accordance with manufacturer's recommendations.

C.
Install shear/connecting devices per manufacturer's recommendations.

D.
Place and compact drainage fill within and behind wall units.  Place and compact backfill soil behind drainage fill.  Follow wall erection and drainage fill closely with structure backfill.

E.
Maximum stacked vertical height of wall units, prior to unit drainage fill and backfill placement and compaction, shall not exceed two courses.

3.04
Structural Geogrid Installation



A.
Geogrid shall be oriented with the highest strength axis perpendicular to the wall alignment.


B.
Geogrid reinforcement shall be placed at the strengths, lengths, and elevations shown on the construction design drawings or as directed by the Manufacturer.




C.
The geogrid shall be laid horizontally on compacted backfill and attached to the concrete segmental units.  Place the next course of concrete units over the geogrid.  The geogrid shall be pulled taut and anchored prior to backfill placement on the geogrid.


D.
Geogrid reinforcements shall be continuous throughout their embedment lengths and placed side-by-side to provide 100% coverage at each level.  Spliced connections between shorter pieces of geogrid or gaps between adjacent pieces of geogrid are not permitted.

3.05
Reinforced Backfill Placement



A.
Reinforced backfill shall be placed, spread, and compacted in such a manner that minimizes the development of slack in the geogrid and installation damage.

B.
Reinforced backfill shall be placed and compacted in lifts not to exceed 6 inches (150 mm) where hand compaction is used, or 8 - 10 inches (200 to 250 mm) where heavy compaction equipment is used.  Lift thickness shall be decreased to achieve the required density as required.

C.
Reinforced backfill shall be compacted to a minimum of 95 % Standard Proctor density per ASTM D-698 or 92% Modified Proctor Density per ASTM D1557.  The moisture content of the backfill material prior to and during compaction shall be uniformly distributed throughout each layer and shall be dry of optimum, + 0%, - 3%.

D.
Only lightweight hand‑operated equipment shall be allowed within 3 feet (1 m) from the tail of the block wall concrete unit.

E.
Tracked construction equipment shall not be operated directly upon the geogrid reinforcement.  A minimum fill thickness of 6 inches (150 mm) is required prior to operation of tracked vehicles over the geogrid.  Tracked vehicle turning should be kept to a minimum to prevent tracks from displacing the fill and damaging the geogrid.

 F.
Rubber tired equipment may pass over geogrid reinforcement at slow speeds, less than 10 MPH (15 KPH).  Sudden braking and sharp turning shall be avoided.

G.
At the end of each day's operation, the Contractor shall slope the last lift of reinforced backfill away from the wall units to direct runoff away from wall face.  The Contractor shall not allow surface runoff from adjacent areas to enter the wall construction site. 

3.06
Cap Installation
A.
Cap units shall be glued to underlying units with an all-weather adhesive recommended by the manufacturer.

3.07
As-built Construction Tolerances
A.
Vertical alignment: ± 1.5" (40 mm) over any 10' (3 m) distance.

B.
Wall Batter: within 2 degrees of design batter.

C.
Horizontal alignment: ± 1.5" (40 mm) over any 10' ( 3 m) distance.


Corners, bends & curves: ± 1 foot (300 mm) to theoretical location.

D.
Maximum horizontal gap between erected units shall be 1/2 inch (13 mm).

3.08
Field Quality Control
A.
Quality Assurance - The Owner shall/may engage inspection and testing services, including independent laboratories, to provide quality assurance and testing services during construction.  This does not relieve the Contractor from securing the necessary construction quality control testing.

B.
Quality Assurance should include foundation soil inspection. Verification of geotechnical design parameters, and verification that the contractor’s quality control testing is adequate as a minimum.  Quality assurance shall also include observation of construction for general compliance with design drawings and project specifications.
C. Quality Control – The Contractor shall engage inspection and testing services to perform the minimum quality control testing described in the retaining wall design plans and specifications.  Only qualified and experienced technicians and engineers shall perform testing and inspection services.

D.
Quality Control testing shall include soil and backfill testing to verify soil types and compaction and verification that the retaining wall is being constructed in accordance with the design plans and project specifications.

PART 4:
MEASUREMENT AND PAYMENT

A. Measurement and payment for concrete segmental block retaining wall shall include all labor, materials, concrete block, excavation, geogrid, backfill, drainage, compaction, leveling pad, and all other items of expense necessary for installation to the lines and grades shown om the contract plans and documents.

B. Concrete Segmental Block Retaining Wall: By the square foot of block wall face area.

C. Bid Schedule Description: Retaining Wall…Square Foot (SF).

Bid Item 105 - CONSTRUCTION SURVEY

Construction staking shall be provided by the Contractor and shall be performed under the direct supervision of a Professional Land Surveyor licensed in the State of Colorado.  Refer to “Streets Volume I” Section 01010.H.  
LANDSCAPE

Landscaping shall be per City of Greeley Landscaping Standard Specifications Section 02920 Landscaping Specifications unless revised in the specification
Conform to City of Greeley Landscaping Standard Specifications Section 02920 Landscaping Specifications - Soil Prep and Seeding Specs except as follows:

Part 1, 1.3A


Add: 
8. Stake Cap

Part 1, 1.4D


Add:


1 Report suitability of topsoil and subsoil for growth of applicable planting material.  State recommended quantities of nitrogen, phosphorus, and potash nutrients and any limestone, aluminum sulfate, or other soil amendments to be added to produce a satisfactory soil mixture.

1. The Contractor shall perform soil test immediately following the award of the Contract and prior to mobilizing for landscape construction.

2. Soil testing shall be provided by Colorado Analytical Laboratory, 240 S. Main Street, Brighton, CO 80601, (303) 659-2313, or an approved testing facility.  Soil shall be tested for soluble salts and nutrient levels.  Testing facility shall provide interpretation of results and recommendation for soil amendments for each type of planting.

3. Deficient nutrients shall be corrected with the addition of appropriate fertilizer and amendment materials.  The Contractor shall submit a Change Order Request for all additional materials that are recommended but are not included in this Specification. Owner will be credited by contractor for any specified materials not used.

Part 1, 1.5H

Add:
H. Landscape Areas Acceptance:  Initiating work in an area without prior approval from the Owner’s Representative will render the Contractor responsible for any and all corrections including, but not limited to, grading corrections, trash removal, debris removal, rock removal and other miscellaneous elements.

Part 2, 2.5A



Add:

1 Topsoil Source:  Import topsoil from off-site sources.  Obtain topsoil from naturally well-drained sites where topsoil occurs at least 4-inches (100 mm) deep; do not obtain from bogs or marshes.

1 Provide the attached Topsoil Letter of Certification found at the end of this section.

Part 2, 2.6C



Add:

3. Provide the attached Soil Amendment Letter of Certification found at the end of this section.
SEEDING MAINTENANCE, GUARANTEE, AND ACCEPTANCE
A.        Maintenance Period and Guarantee:

1. The maintenance and warranty period shall begin immediately after each area is seeded until final acceptance of the project.  During this time, the contractor shall be responsible for watering, if needed, mowing, spraying, weeding, and all related work and costs as necessary to insure that seeded areas are in a vigorous growing condition until final acceptance.  The Landscape Architect will direct the contractor on what seeded areas need to be replaced at the final walk-through.

2. The contractor shall, for a period of one (1) year, monitor his work once every two months to verify that major settlement has not taken place and that no seeded area has become waterlogged in settled swales or other areas. Should settlement occur, the contractor shall repair damage according to these specifications.

3. The contractor shall maintain the seeded areas until all work on the contract has been completed and accepted. Maintenance shall consist of, in addition to watering, mowing, weed control, and protection from vandalism, the repair of areas damaged by erosion protection from vandalism, the repair of areas damaged by erosion or wind. Such areas shall be repaired during the maintenance period at no expense to the Owner to re-establish the condition and grade of the soil prior to application of the mulch and shall be fertilized, reseeded, and mulched as directed.  Major repair of areas due to the work or failure of other contractor's systems or work shall be by that contractor who damaged the work, provided that during this maintenance period the lawn contractor notifies the Owner's authorized representative in writing of such damage within ten (10) days of the occurrence.  Major damage due to vandalism (major damage is defined as damaged costing over $5,000.00 in time and materials) in any one incident shall be borne by the Owner, again provided that notification was made within ten (10) days as specified herein.  After receiving final acceptance, maintenance shall become the responsibility of the Owner.

The seeded areas shall be accepted on the basis of having a uniform plant growth over the entire seeded area.  Two (2) months after seeding, the areas seeded shall be reviewed by the Landscape Architect and the Contractor.  Any areas (as determined by the Landscape Architect) where the seed has failed to germinate shall be reseeded and raked to cover the seed.  Any area where the seed has failed to grow, reseeding shall be at the Contractor's expense until grass is established and accepted.  Acceptable uniform plant growth shall be defined as when the scattered bare spots, not greater than 4 square inches, do not exceed 5% of the seeded area.
Add Section 3.12 – MEASUREMENT AND PAYMENT

A.  Payment for Trees listed in bid items 108-111 shall be made on a per each basis in accordance with the contract bid form and these special provisions and to the limits shown on the contract plans.  Payment for this item shall include all labor, materials, trees, shrubs, excavation, placement, haul, staking, and all other items of expense necessary for the complete installation of the trees and shrubs in accordance with these contract documents.
B.  Top Soil – 4” Depth (Bid Item 117)– Payment for top soil shall be made on a per cubic yard basis for installation to the limits described on the contract drawings and shall include all labor, materials, equipment, placement, fine grading, and all other items of expense required for the complete placement of top soil in accordance with these contract documents.

Bid Item 126– SAND FINISH CONCRETE – MEDIANS – SURFACE RETARDANT
Median paving shall be per the following revisions to the CDOT specification:

REVISION OF SECTION 610
MEDIAN COVER MATERIAL (EXPOSED SAND FINISH)

Section 610 of the Standard Specifications is hereby revised for this project as follows:

Subsection 610.02 shall include the following:

Add:
Concrete for Exposed Sand Finish sidewalk / pavement shall meet the requirements of Class B Concrete.

Pay Item is for sand finish only
EXPOSED SAND FINISH TEXTURE AND SEALING MATERIALS

Top Cast Surface Retarder. Pre-approved products include:

1.
CHI 027 Surface Treatment, by Colorado Hardscapes, 303-750-8200

2.
Top-Surface Retarder, by Grace Top-Cast, 1-877-423-6491

3.
Top-Cast, by Dayton Superior, 1-888-977-9600

4.
OR approved equivalent.

Texture: Provide physical samples of the following textures for review by Owner’s Representative. 

1.
Acid Etch (Grade/Product 03)

2.
Sandblast (Grade/Product 05)

3.
Owner’s Representative will select finish.

Sealer. Exposed sand finish areas shall be sealed with a penetrating sealer in accordance with the Top Cast Surface Retarder Manufacturer’s recommendations. The finish surface shall be slip resistant.

Subsection 610.03 shall include the following:

(d) Submittals: 

1. Product Data:  For each type of manufactured material and product indicated.

2. Top Cast Surface Retarder

3. Sealer

4. Physical sample of each finish specified (12” x 12”) showing full range of textures to be expected in finish work.

Exposed Sand Finish Concrete is to be installed by a decorative concrete contractor with a minimum of 5 years of experience installing Sandscape® or exposed sand finish Concrete. The contractor shall submit a list of five prior installations, with photos of each for the customer to view in order to evaluate the overall level of quality and expertise demonstrated by the contractor.  Contractor will be required to place an 8’ x8’ on-site referee sample indicating consistency, isolation joints, control joints and caulking.  Said sample shall be retained for the duration of the job and used as the standard for installed work.

Installer Qualifications:  An employer of workers trained and approved by manufacturer of decorative cement concrete pavement systems.

1.
Pre-qualified Contractors:

a.
Colorado Hardscape, Denver, Colorado - 303.750.8200

b.
Naranjo Civil Constructors, Greeley, Colorado – 970.356.7909

c.
Sipes Concrete, Fort Collins, Colorado – 970.206.1110

Exposed Sand Finish Mockup:  Cast mockups of full-size sections of concrete pavement to demonstrate typical joints, surface finish, texture, color and standard of workmanship.

1.
Build mockups in the location and of the size indicated or, if not indicated, as directed by Owners Representative.

2.
Notify Owners Representative seven (7) days in advance of dates and times when mockups will be constructed.

3.
Obtain Owners Representative’s approval of mockups before starting construction.

4.
Maintain approved mockups during construction in an undisturbed condition as a standard for judging the completed pavement.

5.
Demolish and remove approved mockups from the site when directed by Owner’s Representative.

6.
Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

Finishing: Exposed Sand Finish:

1. Roll and float finish per top cast surface retarder manufacturer’s instructions.

2. Apply and remove top cast surface retarder per manufacturer’s instructions.

3. Apply sealer per manufacturer’s instructions.

Subsection 610.05 is revised to include the following:



Pay Item
Pay Unit


Median Cover Material (Exposed Sand Finish)
Square Foot
IRRIGATION

Bid Item 127-152– IRRIGATION ITEMS
Irrigation Bid Items 127-152 as shown on the bid form shall be measured in accordance with their respective bid units and shall include all materials, labor, equipment, piping, excavation, backfill, compaction, concrete footings, assemblies, coordination, and all other items of expense required to install the overall project irrigation system complete as described in these supplemental specifications and as shown in the contract drawings.
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PART 4 SUPPLEMENTAL BASELINE SPECIFICATIONS

DIVISION 2-SITE WORK

SECTION 02810 - IRRIGATION

PART 1: GENERAL

1.01 SCOPE:

Furnish all labor, materials, supplies, equipment, tools, and transportation, and perform all operations in connection with and reasonably incidental to the complete installation of the irrigation system, and guarantee/warranty as shown on the drawings, the installation details, and as specified herein.  Items of work specifically included are:

I.
Procurement of all applicable licenses, permits, and fees.

II.
Coordination of Utility Locates ("Utility Notification Center").

III.
Connection of electrical power supply to the irrigation control system.

IV.
Sleeving for irrigation pipe and wire.

V.
Preparation of Record Drawings.

VI.
Spring start-up and winterization.

VII.
Maintenance period.

1.02
WORK NOT INCLUDED:

Items of work specifically excluded or covered under other sections are:

I.
Provision of electrical power supply to the irrigation control system.

II.
Provision for water to the site (water meter).

1.03
SUBMITTALS:

I.
Deliver four (4) copies of all submittals to the Owner's Representative within 10 working days from the date of Notice to Proceed.  Provide information in a 3-ring binder with table of contents and index sheet.  Provide sections that are indexed for different components and labeled with the specification section number and the name of the component.  Submittals must be made for all the components on the material list. Indicate which items are being supplied on the catalog cut sheets when multiple items are shown on one sheet.  Submittal package must be complete prior to being reviewed by the Owner's Representative.  Incomplete submittals will be returned without review.

II. Materials List: Include sleeving, pipe, fittings, mainline components, sprinkler, drip irrigation components, control system components, shop drawings and all other components shown on the drawings and installation details or described herein. Components such as pipe sealant, wire, wire connectors, ID tags, etc. must be included.  Quantities of materials need not be included.

III. Manufacturers' Data: Submit manufacturers' catalog cuts, specifications, and operating instructions for equipment shown on the materials list.

IV. Shop Drawings: Submit shop drawings called for in the installation details.  Show products required for proper installation, their relative locations, and critical dimensions.  Note modifications to the installation detail.

V. The following items are required to receive Baselines’s installation verification and warranty verification:  Baseline’s Controller and Communications. Prior to final acceptance of the project, the contractor shall be responsible for contacting and coordinating installation verification for any and all of the aforementioned products required by and installed on this project.  Prior to starting work on this project, the contractor shall contact the Central Control Distributer, Denver Brass and Copper Greeley Store, and conduct an on-site meeting with a representative of Denver Brass and Copper and a City representative to coordinate all required verification services in a timely manner, to include Radio Site Survey and equipment needs.  The contractor shall provide documentation of this meeting to the City of Greeley.  Prior to final acceptance of the work, the contractor shall provide proof of installation verification of all required equipment by Denver Brass and Copper to the City of Greeley.

1.04
RULES AND REGULATIONS:

I.
Work and materials shall be in accordance with the latest edition of the National Electric Code, the Uniform Plumbing Code as published by the Western Plumbing Officials Association, and applicable laws and regulations of the governing authorities.

II. When the contract documents call for materials or construction of a better quality or larger size than required by the above-mentioned rules and regulations, provide the quality and size required by the contract documents.

III. If quantities are provided either in these specifications or on the drawings, these quantities are provided for information only, it is the Contractor's responsibility to determine the actual quantities of all material, equipment, and supplies required by the project and to complete an independent estimate of quantities and wastage.

1.05
QUALITY ASSURANCE:

I.
Engage an experienced Installer who has completed irrigation work similar in material, design, and extent to that indicated for this project and with a record of successful irrigation installations.

Installer‘s Field Supervision:  Field supervision shall be on site, full time during installation.  Field supervisor shall have at least 5 years experience in 2 wire installation. 
II. 1.06
TESTING:

I.
Notify the Owner's Representative three days in advance of testing.

II.
Pipelines jointed with rubber gaskets or threaded connections may be subjected to a pressure test at any time after partial completion of backfill.  Pipelines jointed with solvent-welded PVC joints shall be allowed to cure at least 24 hours before testing.

III. Subsections of mainline pipe may be tested independently, subject to the review of the Owner's Representative.

IV. Furnish clean, clear water, pumps, labor, fittings, and equipment necessary to conduct tests or retests. Pressure gauge resolution must be suitable for recording losses less than 5 psi.

V. All costs, including travel expenses for site visits by the Project Manager, for any reinspection that may be required due to non-compliance with the Construction Documents shall be the sole responsibility of the Contractor.

VI. Hydrostatic Pressure Test (Solvent Weld Mainline Pipe):

A. Subject mainline pipe to a hydrostatic pressure equal to 140 PSI for two hours.  Test with mainline components installed.

B.
Backfill to prevent pipe from moving under pressure.  Expose couplings and fittings.

C. Expose all remote control valves their riser pipe and service tee fittings.

D.
Purge air from mainline pipe before test.  Attach pressure gauge to mainline pipe in test section.


E.
Observe pressure loss on pressure gauge.  If pressure loss is greater than 5 PSI, identify reason for pressure loss.  Replace defective pipe, fitting, joint, valve, or appurtenance.  Repeat test until pressure loss is equal to or less than 5 PSI.

F.
Visually inspect irrigation pipe for leakage and replace defective pipe, fittings, joint, valve, or appurtenance.  Repeat test until pipe passes test.

G.
Cement or caulking to seal leaks is prohibited.

VII. Volumetric Leakage Test:

A. Backfill to prevent pipe from moving under pressure.  Expose couplings and fittings.

B. Purge air from pipeline before test.

C. Subject mainline pipe to 140 PSI for two hours.  Maintain constant pressure.

D. Provide all necessary pumps, bypass piping, storage tanks, meters, 3-inch test gauge, supply piping, and fittings in order to properly perform testing.

E. Testing pump must provide a continuous 140-PSI to the mainline.  Allowable deviation in test pressure is 5-PSI during test period.  Restore test pressure to 140-PSI at end of test.

F. Water added to mainline pipe must be measured volumetrically to nearest 0.10 gallons.

G. Use the following table to determine maximum allowable volume lost during test:

Leakage Allowable (Gallons per (100 Joints) / Hour)

	Pipe Size (INCHES)
	Test Pressure (PSI)

	
	60
	70
	80
	90
	100
	110
	120
	130
	140

	2 ½”
	0.39
	0.42
	0.45
	0.48
	0.51
	0.53
	0.56
	0.58
	0.61

	3”
	0.48
	0.51
	0.55
	0.58
	0.62
	0.65
	0.68
	0.70
	0.73

	4”
	0.62
	0.66
	0.71
	0.75
	0.80
	0.84
	0.87
	0.91
	0.94

	6”
	0.90
	0.97
	1.04
	1.11
	1.18
	1.23
	1.29
	1.34
	1.40


VIII. Operational Test:

A. Activate each remote control valve in sequence from controller.  The Owner's Representative will visually observe operation, water application patterns, and leakage.

B. Replace defective remote control valve, solenoid, wiring, or appurtenance to correct operational deficiencies.

C. Replace, adjust, or move water emission devices to correct operational or coverage deficiencies.

D. Replace defective pipe, fitting, joint, valve, sprinkler, or appurtenance to correct leakage problems.  Cement or caulking to seal leaks is prohibited.

E. Repeat test(s) until each lateral passes all tests.  Repeat tests, replace components, and correct deficiencies at no additional cost to the Owner.

IX. Control System Acceptance Test:

A. Upon completion of construction, City of Greeley Parks Department Representatives will administer a System Acceptance Test.

B. Following construction completion and a Review by the Project Manager, an evaluation period will begin.  After 30 days of continuous service without major system problems, the system will be accepted and the guarantee/warranty period will begin.  If at any time during the 30-day evaluation period, a major system problem occurs, the source of the problem will be determined and corrected and the 30-day evaluation period will start again.  Equipment will not be accepted until such time as the System Acceptance Test is passed.

C. If successful completion of the System Acceptance Test is not attained within 90 days following commencement of the evaluation period, the Project Manager has the option to request replacement of equipment, terminate the order, or portions thereof, or continue with the System Acceptance Test.  These options will remain in effect until such time as a successful completion of the System Acceptance Test.

D. Final payment will be made after successful completion of the System Acceptance Test.

X. Control System Grounding:

A. Test for proper grounding of control system per manufacturer's recommendations. Test results must meet or exceed manufacturer's guidelines for acceptance.

B. Replace defective wire, grounding rod, or appurtenances.  Repeat the test until the manufacturer's guidelines are met.

1.07
CONSTRUCTION REVIEW:

The purpose of on-site reviews by the Owner's Representative is to periodically observe the work in progress, the Contractor's interpretation of the construction documents, and to address questions with regard to the installation.

I. Scheduled reviews such as those for irrigation system layout or testing must be scheduled with the Project Manager as required by these specifications.

II. Impromptu reviews may occur at any time during the project.

III. A review will occur at the completion of the irrigation system installation and Project Record Drawing submittal.

1.08
COORDINATION AND SCHEDULING:

I.
The irrigation construction schedule is to be provided at the Pre-Construction meeting depicting the dates the various stages of the project will start and when they will be completed.

1.09
GUARANTEE/WARRANTY AND REPLACEMENT:

The purpose of this guarantee/warranty is to insure that the Owner receives irrigation materials of prime quality, installed and maintained in a thorough and careful manner.

I. For a period of one year from commencement of the formal maintenance period, guarantee/warranty irrigation materials, equipment, and workmanship against defects. Fill and repair depressions.  Restore landscape or structural features damaged by the settlement of irrigation trenches or excavations.  Repair damage to the premises caused by a defective item.  Make repairs within seven days of notification from the Owner's Representative.

II. Contract documents govern replacements identically as with new work.  Make replacements at no additional cost to the contract price.

III. Guarantee/warranty applies to originally installed materials and equipment and replacements made during the guarantee/warranty period.

PART 2: MATERIALS

2.01
QUALITY:

Use materials that are new and without flaws or defects of any type, and which are the best of their class and kind.

2.02
SUBSTITUTIONS:

I.
Alternative equipment must be approved by the Engineer prior to bidding.  The Contractor is responsible for making any changes to the design to accommodate alternative equipment.

II. Pipe sizes referenced in the construction documents are minimum sizes, and may be increased at the option of the Contractor.

2.03
SLEEVING:

I.
Install a separate sleeve beneath paved areas to route each run of irrigation pipe or wiring bundle.

II.
Sleeving material beneath pedestrian pavements shall be PVC Class 200 pipe with solvent welded joints.

III. Sleeving beneath drives and streets shall be PVC Class 200 pipe with solvent welded joints.

IV. Sleeving diameter: equal to twice that of the pipe or wiring bundle.

V. All sleeving located under concrete, pavement or other hard surfacing shall be notched on both sides to mark the sleeve location. 

2.04
PIPE AND FITTINGS:

I.
Mainline Pipe and Fittings:

A. Use rigid, un-plasticized polyvinyl chloride (PVC) 1120, 1220 National Sanitation Foundation (NSF) approved pipe, extruded from material meeting the requirements of Cell Classification 12454-A or 12454-B, ASTM Standard D1784, with an integral belled end suitable for solvent welding.

B. Use Class 200, SDR-21, rated at 200 PSI, conforming to the dimensions and tolerances established by ASTM Standard D2241. Use PVC pipe rated at higher pressures than Class 200 in the case of small nominal diameters that are not manufactured in Class 200.

C. Use solvent weld pipe for mainline pipe with a nominal diameter less than 3-inches or where a pipe connection occurs in a sleeve.  Use Schedule 40, Type 1, PVC solvent weld fittings conforming to ASTM Standards D2466 and D1784.  Use primer approved by the pipe manufacturer.  Solvent cement to conform to ASTM Standard D2564.

II.
Lateral Pipe and Fittings:

A. Use rigid, un-plasticized polyvinyl chloride (PVC) 1120, 1220 National Sanitation Foundation (NSF) approved pipe, extruded from material meeting the requirements of Cell Classification 12454-A or 12454-B.
 ASTM Standard D1784, with an integral belled end suitable for solvent welding.

B. Use Class 200, SDR-21, rated at 200 PSI, conforming to the dimensions and tolerances established by ASTM Standard D2241.

C. Use solvent weld pipe for lateral pipe.  Use Schedule 40, Type 1, PVC solvent weld fittings conforming to ASTM Standards D2466 and D1784 for PVC pipe. Use primer approved by the pipe manufacturer. Solvent cement to conform to ASTM Standard D2564, of a type approved by the pipe manufacturer.

III.
Specialized Pipe and Fittings:

A. Low Density Polyethylene Hose:

a. Use pipe specifically intended for use as a flexible swing joint.


Inside diameter: 0.490_+0.010 inch.



Wall thickness: 0.100+0.010 inch.



Color: Black.

b. Use spiral barbed fittings supplied by the same manufacturer as the hose.

B. Assemblies calling for flanged connections shall utilize stainless steel studs and nuts and rubber gaskets.

C.
Assemblies calling for threaded pipe connections shall utilize PVC Schedule 80 and 40 threaded fittings and Spears pre-manufactured swing-joint assemblies.  Use PVC Schedule 80 nipples.

D. Joint sealant: Use non-hardening, nontoxic pipe thread sealant formulated for use on threaded connections and approved by the pipe fitting and valve manufacturers.  Where directed by valve manufacturers, use thread tape for threaded connections at valves instead of thread paste.

E. Copper Pipe:  Use Type “K” rigid pipe conforming to ASTM Standard B88.  Use wrought copper of cast bronze fittings, soldered, flared mechanical, or treaded joint per installation details or local code.  Use a 95-percent tin and 5-percent antimony solder.

F. Pressure Supply Lines (downstream of backflow prevention units) – HDPE, DR11.
IV.
Joint Restraint Harness:

A. Use a joint restraint harnesses wherever joints are not positively restrained by flanged fittings, threaded fittings, and/or thrust blocks.

B. Use a joint restraint harness with transition fittings between metal and PVC pipe, where weak trench banks do not allow the use of thrust blocks, or where extra support is required to retain a fitting or joint.

C. Use bolts, nuts, retaining clamps, all-thread, or other joint restraint harness materials that are zinc plated or galvanized.

D. Use on pipe greater than or equal to 3-inch diameter or any diameter rubber gasket pipe.

2.05
MAINLINE COMPONENTS:

I.
Flow Sensor Assembly:  As presented in the installation details.

II. Isolation Gate Valve Assembly:  As presented in the installation details.  Acceptable manufacturers are American AVK, Clow, Kennedy, Mueller, Matco, Nibco, or Waterous.

III. Quick Coupling Valve Assembly:  As presented in the installation details.

IV. Air Vacuum Relief Valve Assembly: as presented in the details.  Provide a continuous action combination air vacuum relief valve with an operating pressure rating of 150 PSI.  Acceptable manufactures are Bermad, Crispin, Fresno, or Waterman.

2.06
SPRINKLER IRRIGATION COMPONENTS:

I.
Remote Control Valve (RCV) Assembly for Sprinkler Laterals:  as presented in the installation details.  Use wire connectors and waterproofing sealant to join control wires to solenoid valves.  Use standard Christy I.D. tags with hot-stamped black letters on a yellow background.  Install a separate valve box over a 3-inch depth of 3/4-inch gravel for each assembly.  Provide PRS-Dial pressure regulators for all spray nozzles when inlet pressure exceeds 15 psi of desired outlet pressure. Install 2-wire decoder on each control valve.

II.
Sprinkler Assembly:  As presented in the drawings and installation details.

III.
Sprinkler Pressure Test Kit:  Provide Rain Bird PHG assembly, and Rain Bird Pitot Tube (part no. 41017), for use in pressure adjustment for spray and rotors sprinklers.

2.07
DRIP IRRIGATION COMPONENTS:

I. Remote Control Valve (RCV) /assembly fir Drip Laterals.

A. As presented in drawing and installation details.

II. Inline Drip Tubing:

A. Tubing:  Use UV resistant polyethylene drip tubing with integral pressure compensating drip emitters.  Emitter spacing as noted in drawings and installation details.  Use emitters that are pressure compensating from 8 to 70 PSI.  Use tubing with O.D. of 0.660”, and I.D. of 0.560”.  Use tubing stakes or landscape fabric staples to hold above-ground pipe in place.

B. Blank Drip Tubing:  Use UV resistant polyethylene blank tubing for supply and exhaust manifolds with flows less than five (5) GPM, and start connections between manifolds and drip tubing.  Use PVC insert line fittings compatible with inline drip tubing.  Compression fittings will not be allowed.  Use blank tubing from same manufacture as inline drip tubing.

C. Flush Valve Assembly:  As presented in drawings and installation details.

2.08
CONTROL SYSTEM COMPONENTS:

A.
Automatic Controller (2-Wire) - Size and type shown on Drawings; mounted as

           detailed. 

1.       Single Station Decoders (2-Wire) - Size and type shown on Drawings; 

                mounted as detailed.

a. Install decoders and wire per manufacture recommendations and requirements.

b. Grounding for all decoders and 2-wire cable, to be per manufactures recommendations and requirements. Minimum one grounding assembly per every 600’ of wire and at all ends of the wire runs.
B. Baseline Controller Assembly:  All incidental parts which are not specified herein and are necessary to complete the system shall be furnished and installed as though such parts were shown on plans or specified. All systems shall be in satisfactory operation at the time of completion. Contractor is responsible to meet with designated City of Greeley Parks Division staff as well as Denver Brass and Copper Technical Services Staff to determine appropriate communication path from the below options BEFORE PACKAGE SYSTEM IS TO BE ORDERED. Contractor is also required to provide designated City of Greeley Parks Division Staff with a final Denver Brass and Copper Package System final sales order for approval BEFORE ordering of system occurs. (refer to supplemental Baseline Specification section).

1. Lightning protection: Provide one 4" x 96" x 0.0625" ground plate, one 5/8"x10 foot copper clad UL listed grounding rod, 30 feet of #6 AWG bare copper grounding wire, and one CADWELD connector, and two 6-inch round valve boxes at each satellite controller group. Contractor responsible for adding to the grounding path until test measures 10 ohms or less.

2. Wire markers: Pre-numbered or labeled with indelible nonfading ink, made of permanent, nonfading material.

3. Power Wire:

A. Electric wire from the power source to satellite control unit shall be solid or stranded copper, Type UF single conductor cable or multi-conductor with ground cable, UL approved for direct underground burial.  Power wires shall be black, white, and green in color.  The Contractor is responsible for verifying that the power wire sizes are compatible and adequate for the control system being used.

B. Splices: Use 3M 82-A series connectors.

C. Conduit: PVC Schedule 40.

D. Warning tape: Inert plastic film highly resistant to alkalis, acids, or other destructive chemical components likely to be encountered in soils.  Three inches wide, colored yellow, and imprinted with “CAUTION: BURIED ELECTRIC LINE BELOW”

4. Control Wire:

A. Low Voltage:

1. Electrical Control Wire  - UFUL approved No. 12/12 (2-wire Paige #170116RB or as per manufactures requirements) direct burial copper wire to operate system as designed.

2. If multiple controllers are utilized, refer to wire routing plan for individual wire runs.

3. Control Wire connections and splices shall be made with

     3M DBRy-6 direct bury splice.

4. Loop five (5) feet minimum of 2-wire cable into all valve boxes.

5. If multiple controllers are utilized, each controller shall have it’s own 2-wire cable run, controllers cannot be connected with same 2-wire run.

B. Warning tape:  Insert plastic film highly resistant to alkalis, acids, or other destructive chemical components likely to be encountered in soils.  Three inches wide, colored yellow, and imprinted with "CAUTION: BURIED ELECTRIC LINE BELOW."

2.09
OTHER COMPONENTS SUPPLIED BY CONTRACTOR:

I.
Tools and Spare Parts:  Provide operating keys, servicing tools, spare parts and other items indicated in the General Notes of the drawings.

II.
Other Materials:  Provide other materials or equipment shown on the drawings or installation details that are part of the irrigation system, even though such items may not have been referenced in these specifications.

III. 


PART 3: EXECUTION

3.01
INSPECTIONS AND REVIEWS:

I.
Site Inspections:

A. Verify construction site conditions and note irregularities affecting work of this section.  Report irregularities to the Owner's Representative prior to beginning work.

B. Beginning work of this section implies acceptance of existing conditions.

II. Utility Locates ("Utility Notification Center of Colorado"):

A.
Arrange for and coordinate with local authorities the location of all underground utilities.

B.
Repair any underground utilities damaged during construction.  Make repairs at no additional cost to the contract price.

C. Irrigation System Layout Review: Irrigation system layout review will occur after the staking has been completed.  Notify the Owner's Representative one week in advance of review.  Modifications will be identified by the Owner's Representative at this review.

3.02
LAYOUT OF WORK:

I.
Stake out the irrigation system. Items staked include: back flow device, sprinklers, mainline and lateral pipe, control valves, quick coupling valves, controller, and isolation valves.

II. Install all mainline pipe and mainline components inside of project property lines.

3.03
EXCAVATION, TRENCHING, AND BACKFILLING:

I.
Excavate to permit the pipes to be laid at the intended elevations and to permit work space for installing connections and fittings.

II. Minimum cover (distance from top of pipe or control wire to finish grade):

A. 24-inches over mainline pipe and over electrical conduit.

B.
28-inches over control wire.

C.
18-inches over lateral pipe to sprinklers.

III. Maintain at least 15-feet clearance from the centerline of any tree.

IV. PVC lateral pipes may be pulled into the soil utilizing a vibratory plow device specifically manufactured for pipe pulling.  Minimum burial depths equal minimum cover listed above.

V. Backfill only after lines have been reviewed and tested.

VI. Excavated material is generally satisfactory for backfill.  Backfill shall be free from rubbish, vegetable matter, and stones larger than 2-inches in maximum dimension. Remove material not suitable for backfill. Backfill placed next to pipe shall be free of sharp objects that may damage the pipe.

VII. Backfill unsleeved pipe in either of the following manners:

A. Backfill and puddle the lower half of the trench. Allow to dry 24 hours.  Backfill the remainder of the trench in 6-inch layers.  Compact to density of surrounding soil.

B. Backfill the trench by depositing the backfill material equally on both sides of the pipe in 6-inch layers and compacting to the density of surrounding soil.

VIII. Enclose pipe and wiring beneath roadways, walks, curbs, etc., in sleeves.  Minimum compaction of backfill for sleeves shall be 95% Standard Proctor Density, ASTM D698-78. Use of water for compaction around sleeves, "puddling", will not be permitted.

XI.
Dress backfilled areas to original grade.  Incorporate excess backfill into existing site grades.

XI. Where utilities conflict with irrigation trenching and pipe work, contact the Owner's Representative for trench depth adjustments.

3.04
SLEEVING AND BORING:

I.
Install sleeving at a depth that permits the encased pipe or wiring to remain at the specified burial depth.

II. Extend sleeve ends six inches beyond the edge of the paved surface.  Cover pipe ends and mark with stakes.

III. Bore for sleeves under obstructions that cannot be removed.  Employ equipment and methods designed for horizontal boring. Hand excavating under sidewalks and hardscapes will not be allowed.

3.05
ASSEMBLING PIPE AND FITTINGS:

I.
General:

A.
Keep pipe free from dirt and pipe scale Cut pipe ends square and debur.  Clean pipe ends.

B.
Keep ends of assembled pipe capped.  Remove caps only when necessary to continue assembly.

C. Trenches may be curved to change direction or avoid obstructions within the limits of the curvature of the pipe.  Minimum radius of curvature and offset will be based on manufactures recommendations.  Installer will be required to provide chart of allowable deflection with pipe submittals.  No deflection will be allowed at a pipe joint.

II. Mainline Pipe and Fittings:

A. Use only strap-type friction wrenches for threaded plastic pipe.

B. PVC Rubber-Gasket Pipe:

1. Use pipe lubricant.  Join pipe in the manner recommended by manufacturer and in accordance with accepted industry practices.

2. Ductile iron fittings shall not be struck with a metallic tool.  Cushion blows with a wood block or similar shock absorber.

C.
PVC Solvent Weld Pipe:

1. Use primer and solvent cement.  Join pipe in a manner recommended by the manufacturer and in accordance with accepted industry practices.

2. Cure for 30 minutes before handling and 24 hours before allowing water in pipe.

3. Snake pipe from side to side within the trench.

D. Fittings:  The use of cross type fittings is not permitted.  Do not strike ductile iron fittings with metallic tools.  Cushion blows with wood block or similar shock absorber

III. Lateral Pipe and Fittings:

A.
Use only strap-type friction wrenches for threaded plastic pipe.

B.
PVC Solvent Weld Pipe:

1. Use primer and solvent cement.  Join pipe in the manner recommended by the manufacturer and in accordance with accepted industry practices.

2. Cure for 30 minutes before handling and 24 hours before allowing water in the pipe.

3. Snake pipe from side to side within the trench.

C. Fittings:  The use of cross type fittings is not permitted.

IV.
Specialized Pipe and Fittings:

A. Low Density Polyethylene Hose:  Install per manufacturer's recommendations.

B. Flanged connections: Install stainless steel studs and nuts and rubber gaskets per manufacturer's recommendations.

C. PVC Threaded Connections:

1. Use only factory-formed threads.  Field-cut threads are not permitted.

2. Use only non-hardening, nontoxic thread sealant.

3. When connection is plastic-to-metal, the plastic component shall have male threads and the metal component shall have female threads.

D. Make metal-to-metal, threaded connections with non-hardening, nontoxic pipe sealant applied to the male threads only.

E.
Copper Pipe:


1.
Use flux and solder.  Join pipe in manner recommended by manufacturer and in accordance with local codes and accepted industry practices.

2.
Solder so that continuous bead shows around the joint circumference.

3.06
INSTALLATION OF MAINLINE COMPONENTS:

I.
Master Valve Assembly:  Install where indicated on the drawings.

II. Flow Sensor Assembly:  Install where indicated on the drawings according to manufactures installation guidelines.

III. Isolation Gate Valve Assembly:

A. Install where indicated on the drawings.

B. Locate at least 12-inches from and align with adjacent walls or edges of paved areas.

IV. Quick Coupling Valve Assembly:  Install where indicated on the drawings.

3.07
INSTALLATION OF SPRINKLER IRRIGATION COMPONENTS:

I.
Remote Control Valve (RCV) Assembly for Sprinkler Laterals:

A. Flush mainline before installation of RCV assembly.

B. Install where indicated on the drawings.  Connect control wires to remote control valve wires using 3M DBY-6 or DBR-6 waterproof connectors.  Install connectors per the manufacturer's recommendations.

C.
Install only one RCV to a valve box.  Locate valve box at least 12-inches from and align with nearby walls or edges of paved areas.  Group RCV assemblies together where practical. Arrange grouped valve boxes in rectangular patterns.  Allow at least 12-inches between valve boxes.

D. Attach ID tag with controller station number to control wiring.

E. Install 2-wire decoder, per manufacture standards and recommendations.

F. Brand valve box lid with appropriate station number for each remote control valve. Branding device must create letters a minimum of 3-inches in height and 0.2-inches deep in lid.

II. Sprinkler Assembly:

A. Flush lateral pipe before installing sprinkler assembly.

B. Install per the installation details at locations shown on the drawings.

C. Locate rotary sprinklers 6-inches from adjacent walls, fences, or edges of paved areas.

D. Locate spray sprinklers 3-inches from adjacent walls, fences, or edges of paved areas.

E. Install sprinklers perpendicular to the finish grade.

F. Supply appropriate nozzle or adjust arc of coverage of each sprinkler for best performance.

G. Adjust the radius of throw of each sprinkler for best performance.

III. Sprinkler Pressure Test Kit (if applicable):

A. Use a Pitot tube and pressure gauge at the worst-case rotor sprinkler assembly, from the respective remote control valve.  Adjust PRS-Dial at each rotor remote control valve, to provide the design operating pressure at the worst-case rotor sprinkler head.  Typically the worst-case sprinkler is the sprinkler furthest from the remote control valve.  Complete pressure adjustment for every rotor remote control valve.

B. Using pressure gauge and necessary fittings, place pressure gauge on worst-case spray sprinkler, from the respective remote control valve.  Adjust PRS-Dial at each spray remote control valve to provide an operating pressure of 30 PSI at the worst-case spray sprinkler head.  Typically the worst-case sprinkler is the sprinkler furthest from the remote control valve. Complete pressure adjustment for each spray remote control valve.

C. Turn over Pitot tube and pressure gauge to the City of Greeley at completion of construction.

3.08
INSTALLATION OF DRIP IRRIGATION COMPONENTS:

I. Remote Control Valve (RCV) Assembly for Drip Laterals:

A. Flush mainline pipe before installing RCV assembly.

B. Locate as shown on drawings.  Connect control wires to remote control valve wires using wire connectors and waterproof sealant.  Provide 3M DBRY-6 or DBR-6 connectors and sealant per manufacturer’s recommendations.

C. Install only one RCV per valve box.  Locate at least 12-inches from and align with nearby walls or edges of paved areas.  Group RCV assemblies together where practical.  Align grouped valve boxes in uniform patterns.  Allow at least 12-inches between valve boxes.  Brand controller letter and station number on valve box lid in 2-inch high letters.

D. Arrange grouped valve boxes in rectangular patterns.

II. Inline Drip Tubing:  Install inline drip tubing components in strict accordance with tubing manufacturer’s details, guidelines, and recommendations.

III. Flush Valve Assembly:  Provide at end of each dripper line grid as show and directed on drawings and installation details.  Install at least 12-inches from and align with adjacent walls or edges of paved areas.  Brand “FV” on valve box lid in 2-inch high letters.

3.09
INSTALLATION OF CONTROL SYSTEM COMPONENTS:

I.
Satellite Controller Assemblies:

A. The location of the Controller Assemblies as depicted on the drawings is approximate; the Project Manager will determine the exact site location during sprinkler layout review.

B. Assemble controller assembly, sensors, and appurtenance controller enclosure per authorized manufacturer representative recommendation and shop drawings.  Provide pre-fabrication and testing of controller assembly by authorized Baseline distributor representative prior to installation in field.  Provide installation observation and wire connections in field by manufacturer’s personnel or trained distributor personnel.

C. Provide combination switch/GFCI outlet in accordance with local codes inside satellite controller assembly enclosure.

D. Provide electrical service connection for Controller Assemblies under direction and observation of manufactures’ personnel or trained distributor personnel.  Utilize existing electrical source.  Provide primary surge protection arrestors on incoming power lines in accordance with control system manufacturer recommendations.

E. Lightning protection:  Drive grounding rod into soil its full length.  Space rod and grounding plate according to manufactures installation guidelines regarding spacing from controller in order to achieve 10 ohms or less upon testing.  Connect #6 AWG copper grounding wire to rod from plate using CADWELD connection.  Install 6-inch round valve box over each CADWELD connection and grounding plate connection.  Connection of grounding wire to the satellite must be per satellite manufacturer or distributor's recommendations.

F. Attach wire markers to the ends of control wires inside the controller unit housing. Label wires with the identification number (see drawings) of the remote control valve to which the control wire is connected.

G. Connect control wires to the corresponding controller terminal.

II. Power Wire:

A. Install with a minimum number of field splices.  If a power wire must be spliced, make splice with recommended connector, installed per manufacturer's recommendations. Locate all splices in a separate 12-inch standard valve box.  Coil 2 feet of wire in valve box.

B. All power wire shall be laid in trenches.  The use of a vibratory plow is not permitted.

C.
Green wire shall be used as the ground wire from power source to all satellites.

D.
Carefully backfill around power wire to avoid damage to wire insulation or wire connectors.

E. Unless noted on plans, install wire parallel with mainline pipe.  Install wire a minimum of 2-inches below top of PVC mainline pipe.

F. Encase wire not installed with PVC mainline pipe in electrical conduit with a continuous run of warning tape placed in the backfill, 6-inches above the wiring.

III.
2- Wire cable:

A. Install with mainline pipe wrapping with tape spaced at 10-foot intervals.

B.
Provide a 24-inch excess length of 2-wire cable in an 8-inch diameter loop at each 90-degree change of direction, at both ends of sleeves, and at 100-foot intervals along continuous runs of wiring.  Do not tie wiring loop.  Coil 5’ length of 2-wire cable within each remote control valve box. 

C. If a 2-wire cable must be spliced, make splice with wire connectors and waterproof sealant, installed per the manufacturer's instructions.  Locate splice in a valve box that contains an irrigation valve assembly, or in a separate 12-inch standard valve box.  Use same procedure for connection to valves as for in-line splices.

D. Unless noted on plans, install wire parallel with and below PVC mainline pipe.

E. Protect wire not installed with PVC mainline pipe with a continuous run of warning tape placed in the backfill six inches above the wiring.

3.10
INSTALLATION OF OTHER COMPONENTS:

I.
Tools and Spare Parts:  Prior to the Review at completion of construction, supply to the Owner operating keys, servicing tools, spare parts, and any other items indicated in the General Notes on the drawings.

II. Other Materials:  Install other materials or equipment shown on the drawings or installation details that are part of the irrigation system, even though such items may not have been referenced in these specifications.

3.11
PROJECT RECORD DRAWINGS:

I.
The Contractor is responsible for documenting changes to the design.  Maintain on-site and separate from documents used for construction, one complete set of contract documents as Project Documents. Keep documents current.  Do not permanently cover work until as-built information is recorded.

II.
Record pipe and wiring network alterations.  Record work that is installed differently than shown on the construction drawings.  Record accurate reference dimensions, measured from at least two permanent reference points, of each irrigation system valve, each backflow prevention device, each controller or control unit, each sleeve end, each stub-out for future pipe or wiring connections, and other irrigation components enclosed within a valve box.

III. Prior to construction completion, obtain from the Owner's Representative an AutoCAD data file for this project.  Using CAD, duplicate information contained on the project drawings maintained on site.  Label each sheet "Record Drawing".


Data delivered should conform to the current coordinate system used by the City of Greeley which is HARN NAD83 Stateplane US Survey Feet Northern Colorado projection.  Vertical values should be captured in NAVD 88.  Reference control point data can be obtained via the City of Greeley’s web site within the GIS page or by contacting the GIS division at 970-350-9300.

IV. Turn over the "Record Drawings" to the Owner's Representative.  Completion of the Record Drawings will be a prerequisite for the Review at the completion of the irrigation system installation.

V. Installer will be required to turn over a list of valves and corresponding decoder numbers installed in field.

3.12
WINTERIZATION AND SPRING START-UP:

I.
Winterize the irrigation system in the fall after the installation, and start-up the irrigation system the following spring.  Repair any damage caused in improper winterization at no additional cost to the Owner.  Coordinate the winterization and start-up with the landscape maintenance personnel.

3.13
MAINTENANCE:

I.
Upon completion of construction and Review by the Owner's Representative, maintain irrigation system for a duration of 30 calendar days.  Make periodic examinations and adjustments to irrigation system components so as to achieve the most desirable application of water.

II.
Following completion of the Contractor's maintenance period, the Owner will be responsible for maintaining the system in working order during the remainder of the guarantee/warranty period, for performing necessary minor maintenance, for trimming around sprinklers, for protecting against vandalism, and for preventing damage after the landscape maintenance operation.

3.14
CLEANUP:

I.
Upon completion of work, remove from the site all machinery, tools, excess materials, and rubbish.

CITY OF GREELEY IRRIGATION CONTROLLER SPECIFICATION

Baseline Specification

All irrigation controllers and online web management platform will be as manufactured by Baseline Control Systems. Controllers will be Base Station 3200 painted steel wall mounts and/or stainless-steel pedestals. 

BaseManager Online Management System
Real-time internet connectivity that works on any web enabled device. With the ability to run any number of controllers across two controller platforms, using one interface. 

Map-based user interface utilizing Bing maps with interactive map icons, giving the user the ability to turn zones on and off with user defined runtime, learn flow on a single station, chart zone activity, view what programs the zone is in and its associated runtime, test electrical circuit providing an AC voltage at the solenoid, amp draw, voltage drop reading along the two-wire path, and custom notes. Ability to geo locate zones, master valves, moisture sensors, flow meters, hydrometers, event switches, temperature sensors, and custom markers on map interface through mobile access. Interactive map icons must be color coded with 11 different colors displaying current status of that device. Colors for zone icon activity status and program status must transcend the entire control platform from controller face plate, to mobile phone access, internet and or self-hosted management platform. System can be configured to send alerts and messages via text message and email. 

All sensor status and activity must be available in all access points from controller, to mobile phone, and web platform access. System must be able to interface with a rain switch in a manner that allows for user defined start, stop and pause conditions. Weather Access and weather-based schedules programmed on a by zone basis in watering schedule, with the ability to combine timed runtimes, weather-based runtimes and soil moisture-based runtimes in the same program. Allowing for a combination of weather-based or soil moisture activated runtimes on the same zones, depending on specific needs. 

Allow the ability to customize zone names, sensor names, and program names and populate those customized descriptions throughout the entire platform from controller face plate, to mobile phone access, internet and or self-hosted management platform. 

Requires the ability to manage controller access between users, giving users access to specific controllers, while other users have access to the same controllers or different controllers. 

Basemanager must be available as a cloud-based service provided by Baseline Systems, as a subscription- based access platform or a self-hosted server or virtual machine server-based platform.

Minimum security protocol requirements: AES256-bit encryption along with the TLS1.2 protocol.

Baseline Communication Methods
All controllers must have the capability of utilizing all of the following methods of communication. Cellular (minimum of 4G), Ethernet, 900Mhz Ethernet Radio, Wi-Fi, and Two-Wire as a true two-way communication path. Must have the ability to connect to the online central without the use of a cellular modem device. Also, must be able to utilize 900Mhz Ethernet radio to connect multiple controllers to the internet through a single controller Ethernet and/or Cellular access point. Controller supports up to 8 available addresses for TCP/IP-based connections. These addresses are used to connect the following performance components: Flow station, SubStation, and Munro Pump Station. 

Baseline Controller and Two-Wire Specification
Wall mount controllers will be in powder coated steel or 304 grade stainless steel cabinets. Pedestal mount controllers will be in 304 grade stainless steel flip top pedestals mounts. Wall mount controller dimensions are: 15.5” x 12.38” x 6.4”, 16-gauge powder coated steel or stainless steel. Pedestal mount enclosure dimensions are: 17.38” x 36.25” x 12.63” 16-gauge stainless steel. Controller display will meet the following minimum requirements: Built in full color display with High contrast 3.5-inch TFT LCD screen, resolution is 320x240 at 65,536 colors, screen brightness of 200 lumens for easy viewing in direct sunlight. Controllers must have a built in Ethernet port and be capable of running two-wire and conventional wire out of the same controller. With a zone count of up to 200 stations per controller in any combination of conventional and decoder stations, not exceeding the 200 stations. Controllers must utilize true two-way communication on the two-wire path. Controller is capable of operating non-irrigation zones with ease. Controller allows for operation of 15 concurrent zones and a up to 99 concurrent zones through the use of SubStations. Allows for the ability to back up and restore all programming and historical data with any USB flash drive. Controller will store all program and history information in its non-volatile memory. Controller will allow for the establishment of 3 levels of 4-digit PIN password protection: operator, programmer, and administrator. 

Programming Features are as follows: All controllers must provide up to 99 automatic programs, with 8 programmable start times, allowing 1-15 concurrent zone to operate in each program, as long as it does not exceed the hydraulic and electrical limitations of the system. Controller will be able to utilize weather-based schedules, moisture sensor-based schedules and traditional runtime-based schedules, and will allow for all three of these methods to be utilized in the same program. Other programming features must include: Water source prioritization, program prioritization, and intelligent water rationing. The controller allows a program to be started by the following options: Start time, moisture percent, temperature value, event switch contacts open or closed, pressure sensor readings. 

Each controller must be able to read and manage up to8 master valves and 8 flow sensors and utilize pressure readings to stabilize flow. Every controller will have the ability to monitor up to 25 soil moisture sensors. Pressure sensors can be used to create start, stop or pause conditions based on a user defined pressure reading. Controller will search for and identify all devices connected to the two-wire path and lists them according to device type and serial number. 

Messaging and Alerts: Provides real-time soil moisture measurements and watering feedback to the user, alerts and alarms are self-diagnosed and displayed on the screen. Displays on-screen historical-run-time chart that includes time watered for the last 6 days of program, and a historical water use chart showing actual water used for the last 6 days by flow meter. Displays a 6-day scalable soil moisture history graph with integrated run-time bar chart. Displays high flow alerts, low flow alerts, pause messages and conditions, rain delays, wire faults, and other operating conditions. 

Decoders will have built in diagnostic LED indicator lights that tell you at a glance the device is working. Two-wire must utilize true two-way communication on the two-wire path. Requires smart two-way communication allowing you to assign any decoder to a zone or function from the controller after the decoder has been installed in the field. Multi-station decoders can be assigned any station number in any order. 

Available devices for two-wire include but are not limited to the following: Single station decoder, two station decoder, four station decoder, master valve decoder, dc latching decoder, event decoder, pump start switching decoder, flow decoder, pause decoder and coach’s button, and pressure sensor decoder. Controller must be able to identify every two-wire device connected to the two-wire path and must be able to list them in the controller. Controller is capable of re-addressing any station decoder to a new station number while leaving it installed in the field, by re-assigning the devices serial number to a new station number. 

All decoders will be fully sealed, submersion-proof, and approved for direct bury, and will carry a standard 5-year warranty out of the box.

Acceptable wire and wire connectors for two-wire path: Paige P7072D or Regency 14/2 and 12/2 Maxi Wire, connectors will be DBR/Y-6. Other wire and wire connectors may be approved as an equal but must be submitted to owner prior to installation, and owner makes all final decisions on all specifications.

Controller and Two-Wire Path Grounding and Surge Protection Specification
All installations should conform to manufacturer’s instructions and must meet or exceed the American Society of Irrigation Consultants (ASIC) Earth Grounding Electronic Equipment in Irrigation Systems–Guidelines (htp://www.asic.org).

Grounding Electrodes In all cases where it does not conflict with appropriate grounding grid design for the site in question, grounding electrodes (such as rods or plates) referred to in this specification must conform to the following standards. 

Grounding Rods:

· All grounding rods must be bare copper of 5/8” diameter or greater and a minimum of 8’ length or longer. 

· Grounding rods must be located at a minimum distance to assure that the two-wire path is outside of the electrode sphere of influence for the grounding rod. For an 8’ grounding rod, this means that the grounding rod must be connected at least 8’ away from the two-wire path, at a right angle to the two-wire path. See the BL-LA01 Surge Arrestor Installation Guide for details on connecting the grounding rod to the device or surge arrestor. 

· Install all grounding rods in a 10-inch round valve box to facilitate the use of a clamp-on ground resistance tester. If you use a smaller box, you will not be able to clamp the tester around the ground rod or the conductor. 

· Drive grounding rods into the ground to a minimum of 8’ in a vertical or oblique position. The angle of the rod relative to the vertical must be no more than 45°.

Grounding Plates: 

· All grounding plates must be a minimum of 5 square feet, as outlined in ASIC Earth Grounding Electronic Equipment in Irrigation Systems–Guidelines. 

· Grounding plates must be located a distance equal to the diagonal measurement (the distance from one corner of the grounding plate to the opposite corner) of the grounding plate from the two-wire path. The longest side of the grounding plate must run parallel to the two-wire path.

· Install grounding plates in a horizontal position a minimum of 30” below ground level and below the frost line. Position the plate flat at the bottom of the trench. 

Consult the ASIC Earth Grounding Electronic Equipment in Irrigation Systems–Guidelines for correct minimum recommended distances for different grounding rod or grounding plate sizes and grounding grid designs.

Connections to Grounding Rods & Plates: 

All connections to grounding rods/plates must conform to ASIC Earth Grounding Electronic Equipment in Irrigation Systems–Guidelines and must consist of either a CADWELD type or screw clamp type of connection. CADWELD or equivalent connections are preferred. All clamps must be suitable for direct burial or exothermic weld. The resistance reading on this connection should be less than 1milliohm. 

Any wire extensions required to connect from a grounding rod to a surge arrestor or enclosure ground lug must be 6-gauge bare copper wire and must not have any sharp bends, coils, or kinks. Wire extensions connected to surge arrestors must use a split bolt connector, CADWELD connector, or screw clamp connector where the bare copper ground wire meets the green grounding wire from the surge arrestor. 

Never use solder to make connections in the grounding system because it will melt during a lightning discharge.

Grounding Options: 

While the best option for grounding irrigation equipment is a direct physical connection to the earth, there are times when this is impossible or impractical. The following options are available for special cases. All other requirements in Baseline’s Grounding Specifications apply. 

· Controller Enclosure: When direct physical connection to the earth is not possible, the irrigation controller’s enclosure ground can be connected to the building ground. However, DO NOT connect the two-wire surge arrestor ground to the building ground. The ground on an electrical receptacle (outlet) is not allowed, and is not sufficient.

· Irrigation System on a Green Roof or Green Wall: When grounding the irrigation system on a green roof or green wall, the irrigation controller’s enclosure ground can be connected to the building ground, and it is acceptable to connect the green wire from each surge arrestor to the building system ground.

Two-wire Grounding with Surge Arrestors:

The surge arrestor is a critical part of the surge protection scheme for the two-wire path. Surge arrestors attach directly to the two-wire path and help dissipate electricity generated by nearby lightning strikes and other electromagnetic events. While two-wire components have optical isolators and other surge arresting features, the surge arrestor provides an extra measure of protection.

IMPORTANT: Surge arrestors are required for proper operation and for warranty coverage.

Installation of Surge Arrestors: 

· Connects directly to the red and black wires 

· Attaches to grounding rod via the green wire 

· Install in a valve box 

· Surge arrestors must be connected to bare copper ground wires using split bolt connectors, CADWELD connectors, or screw clamp connectors suitable for direct burial (no wire nuts of any kind are supported for grounding wires).

Two-Wire Grounding Installation:

Two-wire supports a large number and variety of wiring configurations. As more wires are connected to a piece of electronic equipment, more lightning energy enters the equipment, and a more substantial grounding grid must be used. Consult the Baseline Two-Wire Specification for more details. The two-wire must have properly installed surge arrestors as outlined in the Baseline Surge Arrestor Install Guide and elsewhere in this document. Surge arrestors must be installed as outlined below: 

· The first surge arrestor on the two-wire path must be within 25’ of the controller. This grounding point must be separate from the irrigation controller’s enclosure grounding point.

· Place a surge arrestor every 600’ on the two-wire path. Each surge arrestor protects a 300-foot radius of the two-wire path. 

· In lightning prone regions, consider grounding every 300’ rather than going out to the maximum distance. 

· There must be a surge arrestor at the end of the two-wire that is the maximum distance from the controller or if looped at the point of maximum distance from the controller. 

· Any branch of the two-wire that exceeds 50’ must have a surge arrestor at the end. 

· On an uninterrupted run of more than 600’, it is acceptable to have a surge arrestor at each end. Note: On any wire run with no splices, do not cut the wire to install a surge arrestor, just place one at the end.

Controllers in Steel Wall Mount Enclosures:

The following applies to all controllers, controller extensions, add on components, in steel wall mount enclosures. If the controller is on or within an existing building, the unit must be grounded as outlined below: The ground lug, located in the interior in the lower right region of the enclosure, must be connected directly to the building ground using a bare copper wire of 6 AWG or larger, as outlined in article 250 of the National Electric Code (NEC), so that a single point of connection with the building ground is achieved. If the controller is mounted at a remote location more than 25’ away from the building or grounded AC power source, the unit must be grounded as outlined below: A bare copper grounding wire of 6 AWG or larger must be connected from the ground lug to an appropriate grounding rod as outlined in the previous sections of this document.

Controllers in Stainless Steel Enclosures:

If the controller is within 25’ of an existing building, and is connected to the AC power system within that building, the unit must be grounded as outlined below: The ground lug, located in the interior on the back panel in the lower-left corner under the AC power box in the pedestal enclosure, must be connected directly to the building ground using a bare copper wire of 6 AWG or larger, as outlined in article 250 of the National Electric Code (NEC), so that a single point of connection with the building ground is achieved. If the controller is mounted at a remote location more than 25’ away from a building or grounded AC power source, the unit must be grounded as outlined below: A bare copper grounding wire of 6 AWG or larger must be connected from the ground lug to an appropriate grounding rod as outlined in the previous sections, and in conformance with the ASIC Earth Grounding Electronic Equipment in Irrigation Systems– Guidelines.

IMPORTANT: All clamps used to connect the 6 AWG wire to the grounding electrode must be suitable for direct burial or exothermic weld.

Baseline Extended Ten Warranty
All Baseline manufacturer specifications must be adhered to including all grounding specifications for the controller and or the two-wire path. Once the controller has been installed the contractor is required to have DBC Technical Service perform the Baseline/DBC Extended Warranty testing. All equipment must meet or exceed the testing standards set forth by Baseline Systems. Controllers must be grounded to 10 ohms or less. After you have installed your grounding system on the two-wire path, Baseline requires that you measure the ground resistance in order to prove that each grounding point meets Baseline's specifications. Resistance readings of 5 to 10 ohms are desirable, and a reading of no more than 25 ohms is required. DBC Technical Service will measure the ground resistance and will perform all other necessary testing, inspections and will submit all paperwork to Baseline for approval. 

The Baseline Extended Ten Year Warranty Testing should be specified as follows: 
DBC BASELINE EXTENDED WARRANTY CERTIFICATION DBC TO PERFORMGROUNDING OHMS TEST AT CONTROLLERS AND ALONG TWO-WIRE PATH CROUNDING RODS. CONTROLLERS MUST BE GROUNDEDTO 10 OHMS OR LESS, AND TWO-WIRE GROUNDING RODS (5-10 OHMS DESIRABLE) MUST BE 25 OHMS OR LESS. INCLUDES ALL FIELDINSPECTIONS AND SUBMISSION TO BASELINE FOR APPROVAL.

Important: Consult Baseline’s Two-Wire Technical Specification and the Surge Arrestor & Grounding Specification for details on surge protection installation. Failure to install surge protection hardware to specification will void surge protection coverage under this warranty.

THIS WARRANTY IS LIMITED SOLELY TO BASELINE EQUIPMENT, AND DOES NOT WARRANT AGAINST DAMAGE CAUSED BY LIGHTNING OR OTHER POWER SURGES TO NON-BASELINE EQUIPMENT, WIRING, LANDSCAPE, OR FACILITIES. THIS WARRANTY DOES NOT COVER ANY EFFECTS TO LANDSCAPE OR PROPERTY DUE TO BASELINE EQUIPMENT’S OPERATION OR FAILURE TO OPERATE FOLLOWING A SURGE OR LIGHTNING STRIKE, NOR DOES IT COVER LABOR COSTS ASSOCIATED WITH TROUBLESHOOTING OR REPAIRS.

END OF SECTION
Bid Items 153 - 169 – WATERLINE ITEMS 
All waterline work shall be per the City of Greeley Design Criteria and Construction Specification. 
The individual pay items shall be complete compensation for all means, method, labor and materials for supplying and installation of individual items, including but not limited to excavation, bedding, and backfill.
Bid Items 171 – MODIFIED CURB & GUTTER TYPE 2 (Section M) 

This item includes the curb & gutter adjacent to the roundabout truck apron
Bid Items 172 – PVREA CONDUIT, TRACER WIRE, WARNING TAPE (INSTALL ONLY) 

This item shall include all labor and equipment to install PVREA supplied conduit tracer wire and warning tape. Conduit shall be installed 3’ below the surface. The contractor shall pick up the material at the PVREA yard located within 20 miles of the project.
Bid Items 173 – UTILITY POTHOLING (TEST HOLES)

The contractor shall coordinate and receive approval for all potholing with the City prior to performing the work.
Storm Water Management Plan

for

20th Street Improvements

City of Greeley, Colorado


1. This plan identifies potential sources of pollutants of storm water, presents pollution control measures, and assists in ensuring the implementation and maintenance of the Best Management Practices (BMPs) indicated herein. The intent of this Storm Water Pollution Prevention Plan (SWPPP) is to reduce pollution associated with this project to the maximum extent practicable.

2. In the event of a release of a reportable quantity of a pollutant, the Contractor shall advise the Owner to notify the response center and City of Greeley. If necessary, this pollution prevention plan may be revised to reflect the change in conditions of the construction activity. A reportable quantity is established by 40 Code of Federal Regulations (CFR) 117.3 or 40 CFR 302.4.

3. All contractors and their personnel whose work can contribute to or cause pollution of storm water should be made familiar with this pollution prevention plan.  Adequate training for implementation of the measures presented herein shall be provided to the contractors and their personnel.

4. Changes in construction or in conditions which are not covered by this plan should be brought to the attention of the Owner. This pollution prevention plan should be revised to reflect the change in construction or in conditions.

5. All prevention and clean up measures should be conducted in accordance with City of Greeley ordinances, as well as state and federal regulations. Waste materials should be disposed of in a legal manner. All dischargers of storm water must comply with the lawful requirements of City of Greeley, Weld County and other local agencies regarding the discharges of storm water to storm drains and drainage channels.

6. This plan does not cover the removal of hazardous or toxic waste. In the event of a discharge or release of a reportable quantity of toxic waste, work should be stopped until the spill can be assessed and a mitigation report prepared by a qualified environmental consultant, and if necessary, reviewed by Weld County, City of Greeley and any other agency having jurisdiction.

7. Permits:  The City of Greeley will obtain a storm water discharge permit from State of Colorado, Department of public Health & Environment, Water Quality Control Division for temporary storm water runoff from the approximate 14.70 acres construction site. 

8. Contact Information:

Owner:  City of Greeley

Project Manager, Eva Rojas


1001 9th Avenue, Greeley, CO 80631


970-350-9747

Contractor / Discharger: Company Name:


Contact Name:


Company Address:


Contact Phone: 


Civil Engineer: J-U-B Engineers, Inc.


Jeff Temple, P.E.


4745 Boardwalk Drive, Building D, Suite 200, Fort Collins, CO 80525


970-377-3602 


Regional Environmental Protection Agency


Region VIII EPA, Denver, Colorado






800-759-4372


Federal Environmental Protection Agency


U.S. EPA, Washington, D.C.  20460 
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9. Site Description: 

A. The proposed construction activity involves roadway reconstruction and widening along 20th Street from 83rd Ave to 90th Ave.  The project site encompasses approximately 14.70 acres in Greeley, Colorado.  The project will include excavation, embankment, hot mix asphalt pavement, new concrete curb, gutter, concrete shared use path, storm drainage improvements, and miscellaneous site improvements associated with the new improvements.

B. The site is generally fairly flat with roadway grades averaging approximately 0.6% - 2.9%.  The proposed finish grade of the sidewalk will generally match the roadway grades. A larger embankment fill will occur at the 20th St. and 83rd Ave intersection and to the north to allow positive drainage at the intersection and meet ADA standards.  Fill depths are approximately 1’-3’ higher than the existing roadway. 

C. The project will include the construction of storm drainage piping improvements that will be stubbed out to the existing Sheep Draw Tributary north of 20th Street. 

D. Potential pollutants during construction are: generation of dust during mass grading, mud and debris being tracked into the streets, pipe primers and solvents for the pressure irrigation system, and fuels and fluids needed to operate and maintain construction equipment.

Best Management Practices (BMP’s) to Reduce Pollution

A. Prohibition on most non-storm water discharges: there is no offsite storm water entering the storm system. Clean, non-chlorinated water from the flushing of fire hydrants, water mains, and storm drains may be discharged to the storm drain if it is not allowed to collect dirt, debris and trash while flowing to a storm drain inlet.

B. Sources of storm water pollutants: storm water pollutants include soil sediment and nutrients, solvents, and typical vehicle gases, oils and fuels. Sources of storm water pollutants include but are not limited to soil erosion by water and/or wind; clearing of vegetation; grading; paints, solvents and adhesives; and landscaping work.

C. Erosion and sediment controls:

1. Areas will only be disturbed when needed.

2. Long term stockpile areas (areas where stockpiles will lay dormant for four weeks or more) will be protected using perimeter containment berms or silt fencing.

3. Re-vegetate areas where landscaping has died or not taken hold.

4. Stabilize all construction site entrances to the site with a temporary or permanent material. This is intended to reduce significant amounts of mud-tracking onto the existing streets.  

5. Storm water inlets: Provide protection for all storm water inlets as identified on Sediment and Erosion Control Plans of the construction drawings to be clean and free of dirt and debris.  Refer to detail sheets for additional inlet protection details and requirements.

6. Provide a sign to identify the concrete washout area to truck drivers.  The sign shall read “CONCRETE WASHOUT AREA.”

D. Other controls

1. Waste disposal:

a. Keep waste disposal containers covered.

b. Provide for the disposal of waste containers every other week (or more frequent, if necessary).

c. Provide containers at convenient locations around the site.

2. Sweeping of site:

a. Provide sweeping by hand or mechanical means every other week to keep the paved areas of the site free of dust, dirt, and debris.  Sweeping of streets during stormy periods may be required more frequently.

b. Dispose of accumulated dirt in waste containers, or haul it off the site to a landfill.

3. Sanitary sewer:

a. Provide and maintain restroom facilities.

4. Spills:

a. Store adequate absorbent materials, rags, brooms, shovels, and waste containers on the site to clean-up spills of materials such as fuel, paint, solvents, or cleaners. Clean up minor spills immediately.

b. For reportable quantity of hazardous or toxic substance, secure the services of qualified personnel for clean-up and disposal.

5. Landscaping operations

a. Use only the minimum amount of landscaping fertilizes, nutrients, and other chemicals that are needed.

b. Do not over-water fertilized or treated landscape areas. Minimize runoff of irrigation water from landscaping.

E. Final stabilization and post-construction controls

1. After construction has been completed, the site shall be swept clean, storm water inlets (grates and basins) shall be cleaned, and all waste and leftover materials shall be removed from the site.

2. All landscaping and planting areas should be well maintained to prevent erosion.  Avoid over watering of landscaping.

3. All paved and sidewalk areas should be swept either by hand or by mechanical means to keep the site clear of dirt, dust, and debris.

4. Waste materials should be removed from the site and properly disposed of.

5. Storm drain lines should be checked and cleaned annually to keep them clean and clear of debris.

6. All on-site storm water inlets should be clearly marked "storm water only".

7. Temporary BMPs should be removed once the site is stabilized.

8. Permanent BMPs include detention basins, surface drainage across grass areas and re-vegetation.

BMP Inspection (Provided by the City of Greeley)

1. Discharger Responsibility: All dischargers are required to: conduct inspections of the construction site prior to anticipated storm events and after actual storm events, to identify areas contributing to a storm water discharge, to evaluate whether measures to reduce pollutant loadings identified in this SWPPP are adequate, to properly implement in accordance with the terms of the general permit, and to determine whether additional control practices are needed.

2. Frequency: Regular interval inspection to occur at a minimum of every 14 days and also before anticipated storm events and within 24 hours after storm events of ½ inch of moisture or more. Inspections shall continue until the site is stabilized.

3. Documentation: Contractor must keep an inspection log on site at all times until construction is complete. If modifications to this plan are required, the modifications must be made within 7 calendar days of inspected deficiency. Inspection report must be signed and dated by the inspector.

4. Deficiencies: All deficiencies identified in the scheduled report must be corrected by the discharger within 7 calendar days of the notice of deficiency.

5. Retention of Records: The discharger is required to retain records of all monitoring information, copies of all reports required by this general permit, and records of all data used to complete the notice of intent for construction activity for a period of at least three years. This period may be extended by request of the State. With the exception of noncompliance reporting, dischargers are not required to submit the records except upon specific request by the State of Colorado Division of Water Quality.

Maintenance of Controls (Contractor)

1. Maintenance and Repair: All controls and measures indicated on this plan should be maintained in good and effective condition. If any controls or measures are damaged or removed, they should be promptly repaired or restored.

2. Plan Revisions: If construction activity or conditions change from those shown in this plan, then this plan shall be revised to reflect the current conditions. An updated copy of this site plan shall be kept on site at all times during construction. All revisions shall be noted with a signed acknowledgment of the change at the end of this document.

3. Accumulated Sediment: Sediment that has accumulated inside control structures, pipes, or conveyances must be removed when the capacity of the structure, pipe, or conveyance has been reduced by 50% of the available full capacity.

Completion of Construction Activities and Notice of Termination: 

1. Transfer to City: At the completion of construction activities the Contractor shall transfer maintenance responsibilities of ongoing BMP’s to the City.  This transfer shall include transfer of all operation and maintenance manuals and maintenance instructions.

2. Removal of Temporary BMP’s: After the area has been stabilized and a notice of termination has been received, all temporary erosion control measures shall be removed in a manner that minimizes disturbance to the site.

