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" DENVER

THE MILE HIGH CITY

NOTICE OF APPARENT LOW BIDDER

Iron Woman Construction & Environmental Services, LLC
5680 Emerson Street,
Denver, CO 80216

The EXECUTIVE DIRECTOR OF PUBLIC WORKS has considered the Bids submitted on February 7, 2019,
for work to be done and materials to be furnished in and for;

Contract 201845550, Asbury & Tejon Park

as set forth in detail in the Contract Documents for the City and County of Denver, Colorado. It appears
that your Bid is fair, equitable, and to the best interest of the City and County; therefore, said Bid is
hereby accepted at the bid price contained herein, subject to the approval and execution of the
Contract Documents by the City in accordance with the Charter of the City and County of Denver, and
to your furnishing the items specified below. The award is based on the total bid items: one hundred
and ten (110) base bid items (01-21326.03 through 32-97.00.01), and twenty one (21) add
alternate bid items (30-02 through 33-46.00.01), the total estimated cost thereof being: Two
Million, Six Hundred Two Thousand, One Hundred Forty-Two Dollars, and Fifteen Cents

($2,602.142.15).

It will be necessary for you to appear forthwith at the office of the Department of Public Works, Contract
Administration, 201 W. Colfax Ave., Dept 614, Denver, Colorado 80202, to receive the said Contract
Documents, execute the same and return them to the Department of Public Works, Contract
Administration within the time limit set forth in the Bid Package Documents.

In accordance with the requirements set forth in the Contract Documents, you are required to furnish
the following documents:

a. Insurance Certificates: General Liability and Automotive Liability, Workman's Compensation
and Employer Liability;
b. Payment and Performance Bond along with One original Power of Attorney relative to

Performance and/or Payment Bond; and,

All construction Contracts made and entered into by the City and County of Denver are subject to
Affirmative Action and Equal Opportunity Rules and Regulations, as adopted by the Manager of Public
Works, and each contract requiring payment by the City of one-half million dollars ($500,000.00) or
more shall first be approved by the City Council acting by ordinance and in accordance with Section
3.2.6 of the Charter of the City and County of Denver.

Prior to issuance of Notice to Proceed, all Equal Opportunity requirements must be completed.
Additional information may be obtained by contacting the Director of Contract Compliance at (720-
913-1700).

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202

www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8 TV
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THE MILE HIGH CITY

NOTICE OF APPARENT LOW BIDDER

CONTRACT NO. 201845550
Page 2

The Bid Security submitted with your Bid, will be returned upon execution of the Contract and
furnishing of the Performance Bond. In the event you should fail to execute the Contract and to furnish
the performance Bond within the time limit specified, said Bid Security will be retained by the City and
County of Denver as liquidated damages, and not as a penalty for the delay and extra work caused
thereby.

Dated at Denver, Colorado this _.2/%" day of Mt»_{@ﬁ_mlg.

CITY AND COUNTY OF DENVER

By Za%&i&w&
y Eulois ClecCkley

Executive Director of Public Works

cc: (CAO), Treasury (taxaudadmin@denvergov.org), Cindy Ackerman, (DSBO), (PM), Prevailing
Wage(prevailingwage@denvergov.org), File.

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202
www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8 TV
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”2, DENVER

THE MILE HIGH CITY

This Checklist is provided solely for the assistance of the bidders,
and need not be returned by Bidders with your BID FORM PACKAGE.

These forms comprise the Bid Form and Submittal Package. Designated forms must be completed and turned in at the time of Bid
Opening, Bidders should refer to the Contract Documents, particularly the Instructions to Bidders, accompanying this package, in

completing these forms.

BIDDER'S CHECKLIST

FORM/
PAGE NO.

COMMENTS COMPLETE

BF-4 - BF-5

a.) Legal name, address, Acknowledgment signature and K
attestation (if required.)

BF-6+

2) Fill in individual bid item dollars and totals in Numerical &,

figures only
b.) Complete all blanks x

c¢.) Legal name required

BF-7

2.) Write out bid total or bid totals in words and figures in the _ JX
blank form space(s) provided

b.) Calculate Textura® Construction Payment Management
System Fee from chart on pg. BF-3 and write % and fee in

BF-8

the space provided
a.) List all subcontractors who are performing work on this x
project

BF-9 —BF-10

a.) Fully complete List of Proposed Minority /Woman Business Y4
Enterprise Bidders, Subcontractors, Suppliers, Manufacturers, or

BF-11

Brokers — check appropriate boxes.
a.) Complete all blanks
b.) If Addenda have been issued, complete bottom section.

BF-12

a.) Complete appropriate sections - signature(s) required.
b.) If corporation, then corporate seal required.

BF-13

a.) Fully complete Commitment to Participation

BF-16

a.) Ifapplicable, fully complete Joint Venture Affidavit
(Submit 10 days prior to Bid Opening date)

BF-17—BF-19

a) If applicable, fully complete Joint Venture Eligibility Form 3%
__(Submit 10 days prior to Bid Opening date)

BF-20

a.) Fill in all Bid Bond blanks

b.) Signatures required

¢c.) Corporate Seal if required

d.) Dated

e.) Attach Surety Agents Power of Attorney x
or

Certified or cashier's check made out to the Manager of Revenue
referencing Bidder’s Company and Contract Number.

BF-21- BF-24

a.) Each bidder, as a condition of responsiveness to this ﬁ
solicitation, shall complete and return the “Diversity and
Inclusiveness in City Solicitations Information Request
Form” with their Bid.

Contract No. 201845550
A&T Park

BF-2 December 5, 2018



Textura ® Construction Payment Management System (“Textura)

Bidder recognizes and agrees that it shall be required to use the Textura® Construction Payment Management System
(“Textura™) for this Project to request payment from the City and to pay subcontractors. All certified subcontractors or
suppliers who are listed for participation towards any assigned program goal must be paid via Textura. All fees associated
with Textura are to be paid by the bidder for billings for work performed. Bidders are required, when preparing a bid, to
enter the price of Textura on the line provided for the service. The fee is all inclusive of all subcontractor, project and
subscription fees associated with Textura. The bidder will calculate the fee based on a percentage of their total bid, and then
include it on the line item provided in the bid form labeled “Textura® Construction Payment Management System
Fee”. This expense becomes part of the contract and billable to the City. All costs including, but not limited to, costs
associated with training, entering data, and/or utilizing Textura other than the Textura Construction Payment Management
System Fee are overhead and shall not be reimbursed by the City. Bidder will be responsible for any tax on the Textura
fee. As with other taxes, the City will not reimburse bidder for this cost and therefore this cost should be included in bidder’s
bid. Textura will invoice the awarded bidder directly.

Project Value (Ggioéicl: Ei:ge)
$250,000 - $499,999.99 $1,625
$500,000 - $999,999.99 i s32:m0

$1,000,000 - $2,999,999.99 ' [ $s;éso
 $3,000,000 - $4,999,999.99 | $9,100
$5,000,000- $9,999,999.99 ' l $12,220
$10,000,000 - $19,999,999.99 ‘ $20,345
$20,000,000 - $49,999,999.99 ' $32,500
$50,000,000 - $99,999,999.99 |  sa8750
L $100,000,000 - $199,999,999.99 469,095
520@,666,065’-;535,59535.9_9_ ; _ $85,345
$300,000,000 - $399,999,999.99 ' ' $109,720
$400,000,000 - $499,999,999.99 : : $142,220
$500,000,000 - $999,999,999.99 | $162,500
$1,000,000,000 - $1,999,999,999.99 |' $345,345
$2,000,000,000 - $4,999,999,999.99 [ $650,000
$5,000,000,000 - $9,999,999,999.99 |' $1,015,625
$1o,666;666,ti66 or greater l $1,503,125

For more information:

http://www.denvergov.org/content/denvergov/en/contract-administration/bidding-process.html

Contract No. 201845550 BF-3 December 5, 2018
A&T Park




CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

BID FORM AND SUBMITTAL PACKAGE ACKNOWLEDGMENT
CONTRACT NO. 201845550

ASBURY & TEJON PARK

BIDDER: IRON WOMAN CONSTRUCTION & ENVIRONMENTAL SERVICES LLC
(Legal Name per Colorado Secretary of State)

ADDRESS: 5680 EMERSON ST.

DENVER, CO 80216

The undersigned bidder states that the undersigned bidder has received and had an opportunity to fully and thoroughly
examine a complete set of the Contract Documents for CONTRACT NO. 201845550, ASBURY & TEJON PARK, made
available to the undersigned bidder pursuant to Notice of Invitation for Bids dated December 5, 2018.

The undersigned bidder acknowledges that a complete and final set of the Contract Documents for the referenced Project,
the components of which are identified below, are bound and maintained as the record set of Contract Documents by the Contract
Administration Division of the Department of Public Works and that this Record Set is available for examination by the
undersigned bidder.

The undersigned bidder, having thoroughly examined each of the components identified below and contained in Contract
Documents, HEREBY SUBMITS THIS BID FORM AND SUBMITTAL PACKAGE, fully understanding that the Contract
Documents, as defined in Paragraph 1 of the contract, including this executed Bid Form and Submittal Package, constitute all of
the terms, conditions and requirements upon which this submission is based and further understanding that, by submission of this
Bid Form and Submittal Package, the City shall rely on the representations and commitments of the undersigned bidder contained
herein,

The following completed documents comprising this Bid Form and Submittal Package will be included with and, by this
reference, are expressly incorporated into the Contract Documents specified at Paragraph 1 of the Contract:

Bid Form and Submittal Package Acknowledgment Form

Bid Form

List of Proposed Minority/Woman Owned Business Enterprise(s)
Commitment to Minority/Woman Owned Business Enterprise Participation
Minority/Woman Owned Business Enterprise(s) of Intent

Joint Venture Affidavit (if applicable)

Joint Venture Eligibility Form (if applicable)

Bid Bond

Certificate of Insurance

Contract No. 201845550 BF -4 December 5, 2018
A&T Park



The following designated documents constitute that portion of the Contract Documents made available by the Notice of Invitation
for Bids, but not included in the Bid Form and Submittal Package:

Notice of Invitation for Bids

Instructions to Bidders

Addenda (as applicable)

Equal Employment Opportunity Provisions (Appendix A and Appendix F)
Contract Form

General Contract Conditions

Special Contract Conditions

Performance and Payment Bond

Notice to Apparent Low Bidder

Notice to Proceed

Contractor’s Certification of Payment Form
Final/Partial Lien Release Form

Final Receipt

Change Orders (as applicable)

Federal Requirements (as applicable)
Prevailing Wage Rate Schedule(s)
Technical Specifications

Contract Drawings

Accepted Shop Drawings

The undersigned bidder expressly assumes responsibility for the complete contents of these designated documents as bound
together with the Bid Form and Submittal Package submitted herewith and designated the Contract Documents.

IN WITNESS WHEREOF, the undersigned bidder has signed personally or by duly authorized officer or agent and duly attested.

BIDDER: ATTEST:

Name: S By: & . m

By: 7=

Title: PRESIDENT C [SEAL]

Contract No. 201845550 BF-5 December 5, 2018

A&T Park



CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

BID FORM

CONTRACT NO. 201845550
ASBURY & TEJON PARK

BIDDER IRON WOMAN CONSTRUCTION & ENVIRONMENTAL SERVICES LLC
(Legal Name per Colorado Secretary of State)

TO:  The Manager of Public Works
City and County of Denver
c/o Contract Administration
201 West Colfax, Dept. 614
Denver, Colorado 80202

The Undersigned Bidder, having examined the plans, technical specifications, and remainder of the proposed Contract Documents
as designated and enumerated in the General and Special Contract Conditions and any and all addenda thereto; having investigated
the location of and conditions affecting the proposed Work; and being acquainted with and fully understanding the extent and
character of the Work covered by this bid, and all factors and conditions affecting or which may be affected by Work, HEREBY
SUBMITS THIS BID, pursuant to an advertisement of a Notice of Invitation for Bids as published on December 5, 2018, to
furnish all required materials, tools, appliances, equipment and plant; to perform all necessary labor and to undertake and complete:
CONTRACT NO. 201845550, ASBURY & TEJON PARK, in Denver, Colorado, in full accordance with and conformity to the
Plans, Technical Specifications, and Contract Documents hereto attached or by reference made a part hereof, at and for the
following price(s) set forth on this Bid Form.

The following documents, which taken as a whole constitute the Contract Documents for this Project, and which are incorporated
herein, by reference, were made available to the Bidder as provided in the Advertisement of Notice of Invitation for Bids, were
received by the bidder, and form the basis for this bid:

Advertisement of Notice of Invitation for Bids

Instructions to Bidders

Commitment to M/WBE Participation

Article III, Divisions 1 and 3 of Chapter 28, D.RM.C.

Bid Bond

Addenda (as applicable)

Equal Employment Opportunity Provisions (Appendix A and Appendix F)

Bid Form

Contract Form

General Contract Conditions

Special Contract Conditions

Performance and Payment Bond

Notice to Apparent Low Bidder

Notice to Proceed

Contractor’s Certification of Payment Form

Final/Partial Lien Release Form

Final Receipt

Change Orders (as applicable)

Federal Requirements (as applicable)

Prevailing Wage Rate Schedule(s)

Technical Specifications

Contract Drawing

Accepted Shop Drawings

Certificate of Insurance

Contract No. 201845550 BF-6 December 5, 2018
A&T Park



Bid Form
Asbury & Tejon - Schedule A

Estimated Estimated
Quantity Cost

01-21.26.03 ALLOWANCE FOR - SEE PROJECT SPECIFICATIONS
PROCUREMENT OF CARLSONATOR SYSTEM
at the unit price of $ Fifty Thousand Dollars and No Cents 1 A/A 8§ 50,000.00

Pay Item # Bid Item Description and Unit Price

true and verifiable costs + mark up

2-1.1b REMOVE COMBINATION CONCRETE CURB, GUTTER
AND SIDEWALK (3'-11")
Add'l Info: Remove Monolithic Concrete 6" Vertical Curb, Gutter
and Sidewalk (4'-0")

at the unit price of $4.00 284 LF § $1,136.00
per linear foot
2-2.1 REMOVE CONCRETE SIDEWALK
at the unit price of $1.00 2,832 SF § $2,832.00

per square foot

2-24 REMOVE CONCRETE CHANNEL PAVING
Add'l Info: Concrete Trickle Channel through Park
at the unitpriceof ~ $1.00 4,002 SF  $ 4,002.00

per square foot

2-11.1a REMOVE EXISTING 8" SANITARY SEWER PIPE
at the unit price of $6.00 137 LF § $822.00
per linear foot
2-11.2n REMOVE EXISTING 48" STORM SEWER PIPE
at the unit price of $11.00 28 LF  § $308.00
per linear foot
2-11.2n REMOVE EXISTING 48" STORM SEWER PIPE
Add'l Info: Carlsonator System Area
at the unit price of $11.00 26 LF § $286.00
per linear foot
2-11.20 REMOVE EXISTING 54" STORM SEWER PIPE
at the unit price of $16.00 15 LF § $240.00
per linear foot
Contract No.201845550 Asbury & Tejon - Schedule A December 5, 2018

A&T Park BF-6.1



Asbury & Tejon - Schedule A

. .. oo Estimated Estimated
PayItem#  Bid Item Description and Unit Price Quantity Cost
2-11.6n REMOVE 48" RCP FLARED END SECTION
at the unit price of $107.00 3 EA § $321.00
each
2-11.60 REMOVE 54" RCP FLARED END SECTION
at the unit price of $224.00 1 EA § $224.00
each
2-12.1 REMOVE EXISTING SANITARY MANHOLE
at the unit price of $224.00 1 EA § $224.00
each
2-12.7 REMOVE EXISTING STRUCTURE
Add'l Info: Existing South Pond Qutlet Structure
each
2-13.1 REMOVE EXISTING STORM INLET
atthe unit priceof  $224.00 1 BA § $224.00
each
02-22.13 VIBRATION ASSESSMENT
at the unit price of $25,889.00 1 LS § $25,889.00
lump sum
02-56.13.14 GEOFABRIC FOR WASTE CONTAINMENT
Add'l Info: Orange Warning Barrier Geotextile
attheunitpriceof ¢pgy 12,600 SY § $11,466.00
per square yard
02-82.16.10 CERTIFIED ASBESTOS INSPECTOR (CABI)/AIR MONITOR
at the unit price of $30,140.00 1 LS $$30,140.00
lump sum
Contract No.201845550 Asbury & Tejon - Schedule A December 5, 2018

A&T Park

BF-6.2



Asbury & Tejon - Schedule A

Pay Item #

Bid Item Description and Unit Price

Estimated
Quantity

Estimated
Cost

3-2a

3-4a

3-5a

3-5b

3-7a

Contract N0.201845550

A&T Park

HAULING OF CONTAMINATED MATERIALS TO

DENVER/ARAPAHOE DISPOSAL SITE (DADS) ASBURY &

TEJON SUPPLEMENTAL

Add'l Info: HAUL SOIL/ASBESTOS, INCLUDES EXCAVATION

AND ALL APPROPRIATE TRANSPORT AND
HANDLING OF MATERIALS PER STATE AND

LOCAL REQUIREMENTS; Refer to supplemental

Measurement & Payment

at the unit price of $53.00 9,361

per cubic yard

ROCK EXCAVATION ASBURY AND TEJON
SUPPLEMENTAL

Add'l Info: Earthwork, Rock Excavation; See Supplement 31 23 00

Earthwork; Refer to supplemental Measurement &

Payment

at the unit priceof " $41.00 1,155

per cubic yafd

CLEARING AND GRUBBING ASBURY AND TEJON
SUPPLEMENTAL

Add'l Info: See Supplement 31 23 00 Earthwork; Refer to
supplemental Measurement & Payment

at the unit price of $45,349.00
lump sum

MUCK, REPLACE WITH APPROVED MATERIAL ASBURY

AND TEJON SUPPLEMENTAL

Add'l Info: Excavation, Muck, Replace with Approved Material;

See Supplement 31 23 00 Earthwork; Refer to
supplemental Measurement & Payment

at the unit price of $35.00

per cubic yard

HEALTH & SAFETY PLAN
at the unit price of $2,828.00
lump sum

Asbury & Tejon - Schedule A
BF-6.3

300

(0) ¢

LS

CY

LS

$ $496,133.00

$ $47,355.00

$$45,349.00

$$10,500.00

$$2,828.00

December 5, 2018



Asbury & Tejon - Schedule A

Pay Item #

Bid Item Description and Unit Price

Estimated
Cost

3-7b

3-8

5-1a

5-2a

MATERIAL MANAGEMENT PLAN

Add'l Info: Initial draft MMP is included in the technical

specifications
at the unit price of

UNCLASSIFIED EXCAVATION
Add'l Info: See Supplement 31 23 00 Earthwork

at the unit price of

$3,332.00
lump sum

per cubic yard

IMPORTED FILL SUPPLEMENTAL FOR ASBURY AND

TEJON

Add'l Info: Earthwork, Imported Fill; See Supplement 31 23 00

Earthwork

at the unit price of $14.00

per cubic yard

SUBGRADE MATERIAL (SELECT BACKFILL)

Add'l Info: see Supplement 31 23 00 Earthwork

at the unit price of

5-2b TOPSOIL

Add'l Info: Imported Topsoil, 6" Depth, See Denver Parks &
Recreation Specification 32 91 20, Must Meet DPR
Chemistry Requirments

at the unit price of

$16.00

per ton

$26.00

per ton

12-1.1 6" CURB AND GUTTER 2' PAN (CDOT T2, IIB)

at the unit priceof __ $23.00 o

per linear foot

12-1.7 6" CONCRETE CURB HEAD

Add'l Info: North Pond
at the unit price of

Contract No.201845550
A&T Park

$22.00

per linear foot

Asbury & Tejon - Schedule A
BF-6.4

LS § $3,332.00

CY $5$36,183.00

CY $.$111,090.00

TON §$ $1,600.00

TON § $95,108.00

LF $ $6,325.00

LF § $220.00

December 5, 2018



Asbury & Tejon - Schedule A

Pay Item # Bid Item Description and Unit Price

Estimated
Cost

12-2.4 MISCELLANEOUS CONCRETE FLATWORK

Add'l Info: Removal, dispose and install mow band concrete strip

in Carlsonator System Area

at the unit price of

$23.00

per square foot

12-5.2 CONCRETE APRON

Add'l Info: WQ Sediment Pad (North Pond) with toewall per
CDOT M-601-20 Apron Toe Wall. Includes Steel

Reinforcement.

at the unit price of

$9.00

per square foot

12-5.5 CONCRETE ALLEY PAVING

Add'l Info: Carlsonator System Area (Includes removal and

disposal of existing Alley Paving)

at the unit price of

$12.00

per square foot

12-14 CONCRETE CUT-OFF WALL
Add'l Info: Channel Grade Drop Cutoff Wall

at the unit price of

. $1,72200

per cubic yard

16-1 SECURITY FENCE

Add'l Info: Temporary Jobsite Perimeter Construction Fencing

at the unit price of

$18.00

per linear foot

16-8 HAND RAIL

Add'l Info: Trash Collection Railing. Includes Posts, Horizontal
and Vertical Anchor Plates and Anchor Bolts Per

Detail on Sheet No. C110

at the unit price of

$693.00

per linear foot

20-2be ASPHALT SURFACE COURSE, SX, RAP 20%, N=75, 64-22.

at the unit price of

$14.00

per square yard inch

Contract No.201845550
A&T Park

Asbury & Tejon - Schedule A
BF-6.5

SF

SF

SF

CY

LF

LF

SY-IN

$ $1,265.00

$ $5,940.00

$$20,664.00

$ $59,400.00

$$2,772.00

$ $12,264.00

December 5, 2018



Asbury & Tejon - Schedule A

. .. e Estimated Estimated
Pay Item # Bid Item Description and Unit Price Quantity Cost
20-3be ASPHALT BASE COURSE, S, RAP 20%, N=75, 64-22.
at the unit price of $15.00 2,400 SY-IN $$36,000.00
per square yard inch
20-4 ASPHALT ROTOMILL
Add'l Info: Removal of Asphalt, Assumed 10-Inch Thickness of
Asphalt to be Removed
at the unit price of $0.69 8,100 SY-IN $ $5,589.00
per square yard inch
30-1b RIPRAP TYPE L
Add'l Info: Soil Riprap,See Supplement 31 37 00
at the unit price of $43.00 123 SY $9$5,289.00
per square yard
30-1c RIPRAP TYPEM
Add'l Info: Void-Filled Riprap,See Supplement 31 37 00
at the unit priceof _ $57.00 _ 540 SY $$30,780.00
per square yard
30-2b.1 GROUTED BOULDERS (30" DIAMETER)

Add'l Info: North Pond Landscape Boulders (Loose Boulders and
Boulders Set in Concrete Pad). See Supplement 31 37 19

at the unit price of $454.00 35 EA $ ¢15,890.00

each

30-2k BOULDER (4 FOOT DIAMETER)

Add'l Info: Landscape Boulder 24-inch to 48-inch average range
per detail on Sheet L400. See Supplement 31 37 00

at the unit price of $781.00 52 EA $ $40,612.00
each

30-2k BOULDER (4 FOOT DIAMETER)

Add'l Info: Slab Stone Boulder Stone Step (size to achieve 4-foot
wide trail with 6" height per step) per detail on Sheet
L400. See Supplement 31 37 00

at the unit price of $1,023.00 10 EA § $10,230.00

each

Contract No.201845550 Asbury & Tejon - Schedule A December 5, 2018
A&T Park BF-6.6



Asbury & Tejon - Schedule A

Pay Item #

Bid Item Description and Unit Price

Estimated
Quantity

Estimated
Cost

30-2k

34-2.3¢

34-2.3n

34-2.3n

34-7.1a

34-7.1g

34-12.1a

34-12.1c

Contract No.201845550

A&T Park

BOULDER (4 FOOT DIAMETER)

Add'l Info: 30-inch to 36-inch boulder set in concrete walk per

detail on Sheet L503. See Supplement 31 37 00

at the unit price of 3 HLﬂq OO0

each

18" DIAMETER C-76 RCP, CLASS III
at the unit price of 15@-00

per linear foot

48" DIAMETER C-76 RCP, CLASS III
Add'l Info: 30-Degree Bend,
at the unit price of #@qq 00

per linear foot

48" DIAMETER C-76 RCP, CLASS 11

Add'l Info: Carlsonator .S)).ggm Area
at the unit price of * ';HSvOO

per linear foot

8" DIAMETER PVC PIPE
Add'l Info: Solid Wall PVC 00
at the unit price of ‘# S‘}

per linear foot

24" DIAMETER PVC PIPE

32600

at the unit price of

Add'l Info: Carlsonator Systfgl Area Solid Wall PVC

per linear foot

4' DIAMETER PRECAST MANHOLE WITH TYPE A BASE

& CONCENTRIC CONE
Add'l Info: w/ Outside Drop
at the unit price of

each

4' DIAMETER PRECAST MANHOLE WITH TYPE C BASE

43,6461 00

& CONCENTRIC CONE
at the unit price of

each

BF-6.7

fs59g.00

Asbury & Tejon - Schedule A

11

37

12

130

1

1

EA

LF

LF

LF

LF

LF

EA

EA

§ .02, 00

s4,858.00

slqu(hoo

s F410,00

5 (5,520 00

s S,594. 00

$3:6%6, o0

December 5, 2018



Asbury & Tejon - Schedule A

Estimated

Pay Item #  Bid Item Description and Unit Price Quantity

Estimated
Cost

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE
Add'l Info: North Pond Inlet - Structure #1
at the unit price of 33,000

each

o

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: North Pond Water Quality -
Structure #

at the unit price of 25,003 00 1

each

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE
Add'l Info: South Pond Jnlet - Structure #3

atthe unitpriceof % 3(, Béq ;_QQ__ _

each

[y

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE
Add'l Info: South Pond Iylet - Structure #4
at the unit price of _ RQIBS“}.OO

each

—

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: South Pond Water Quality -
Structure

5
at the unit price of &3,"’73*00 1

each

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: Installation of Carlsonator Vault System and any other
appurtenances associated with the Carlsonator system.
This bid item also includes repairs to the existing
irrigation system that are impacted during the
installation %the Carlsonator system.

at the unit price of 1815/69\ y 00 1

each

Contract No.201845550 Asbury & Tejon - Schedule A
A&T Park BF-6.8

EA

EA

EA

EA

EA

$30,8¢4% oo

$ 24,3349-00

$23,973. 00

$ 18,562.00

December 5, 2018



Asbury & Tejon - Schedule A

Estimated Estimated

PayItem#  Bid Item Description and Unit Price Quantity Cost

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: 8-foot diameter manhole with internal weir wall
(Carlsonator System Area). Manhole shall conform to
CDOT M&S Standards (M-604-20).

at the unit price of Jp.183,.00 1 EA § /(91/8;{L60

each

34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: 8-foot diameter manhole (Carlsonator System Area).
Manhole shall conform to CDOT M&S Standards (M-

604-20). .
at the unit price of #IS; 008 <00 1 EA § ‘5; 0(79 a0
each
34-12.8 UNCOVER AND RAISE (ADJUST) MANHOLE
at the unit priceof 533'00 1 VF § 533’00
vertical feet
34-13.1a 8" PIPE OUTSIDE DRO
at the unit price of ja:'gg 1 00 1 EA 37’2!’881 0o
each
34-144 CONCRETE COLLARS
Add'l Info: Concrete Closyre 8" Sanitary Sewer
at the unit price of f}j 839/: 00 1 EA § l,g};},tOO
each
34-16.2a SINGLE #16 INLET WJTH OPEN THROAT
at the unit price of Sjg,qu 00 1 EA § gquqoo
each
34-17.1a PRE-VIDEO INSPECTION OF;8" DIAMETER SEWER PIPE
at the unit price of #’[.. 60 21 F § AA1,00

per linear foot

34-17.2a CLEANING OF 8" DIAME SANITARY PIPE

at the unit price of 2100 221 IF § yyz.00
per linear foot
Contract No.201845550 Asbury & Tejon - Schedule A December 5, 2018
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Asbury & Tejon - Schedule A

. .. PR Estimated Estimated
Pay Item # Bid Item Description and Unit Price Quantity Cost
34-17.3a 8" DIAMETER SANITARY SEWER BY-PASS PUMPING )
at the unit price of JOA00 130 LF §13,200.90
per linear foot
40-7 REMOVE TREES (>6" DIAMETER)
at the unit price of 141, 00 6 EA § 9%' a0
each
40-8 REMOVE BUSHES
at the unit price of 4“03- 00 3 EA $30q00
each
40-8 REMOVE BUSHES
Add'l Info: (Around Existingf‘ lared End Sections) ,
sewitpriccct 454,00 15 Ea s §40.00.
each
41-1 TRAFFIC CONTROL # .
at the unit price of __‘:“;O(f)gl 0 ‘?__ 1 LS § L//,DQJ'DO
lump sum
43-1b STORM WATER MANAGEMENT (SCENARIO 2) See SCS
23.0 ﬁ(
at the unit price of 3&:&381 00 1 LS SSQ, é3§. Jo
lump sum
44-1 DEWATERING
Add'l Info: See See Supplement 31.23.19.01 Water Control and
- Dewatering
at the unit price of #Qf“3:00 1 LS SQ,)/?I 00
lump sum
47-1 CONSTRUCTION SURVEYING

Add'l Info: Includes intermediate As Built survey drawings for
Playground Equipment area, sub drainage systems,
etc., incremental surveys to measure earthwork and

Final As-Built ey
at the unit price of %O!Ql/ OO 1 LS 3__3\01537"00
lump sum
Contract No0.201845550 Asbury & Tejon - Schedule A December 5, 2018
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Asbury & Tejon - Schedule A

. L. PR Estimated Estimated
PayItem#  Bid Item Description and Unit Price Quantity Cost
47-2 SURVEY MONUMENTATIQ| ;
at the unit price of %NSQ ?. OQ 5 EA § 3y 935790
each
50-1 MOBILIZATION .
at the unit price of ”4 ‘87’00 1 LS § '\q(}87000
lump sum
Contract No.201845550 Asbury & Tejon - Schedule A December 5, 2018
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Bid Form
Asbury & Tejon - Schedule B

. .. . Estimated Estimated
Pay Item # Bid Item Description and Unit Price Quantity Cost
01-56.39.01 TREE & SHRUB RETENTION, MAINTENANCE AND

PROTECTION

Add'l Info: This is for existing established trees and shrubs
protected and maintained during construction
activities; includes water. See Denver Forestry
requirements.

at the unit price of $&3,"{@(, OO 1

lump sum

01-56.39.02 TREE PROTECTION FENCING [orange plastic]
at the unit price of ‘ 00 4,500

per linear foot

01-56.39.03 TREE PROTECTION FENCING [6' chain link]
Add'l Info: Includes Tree W—r&o_? 0
.00

at the unit price of 4,500

per linear foot

02-41.00.01A REMOVE SEE ADDITIONAL NOTES—>
Add'l Info: Removal of concrete pads under bench and picnic tables

at the unit price of L‘ . 6 0 160

per square foot

02-41.00.01E  REMOVE SEE ADDITIONAL NOTES—>
Add'l Info: Remove Picnic Ijble and Benches

at the unit price of 8@. 00 3

each

32-13.13.02 CONCRETE PAD SEE ADDITIONAL NOTES =—>
Add'l Info: 6" Depth, Concngte Pad for Picnic Tables and Benches.
at the unit price of f q: 60 509

per square foot

Contract No.201845550 Asbury & Tejon - Schedule B
A&T Park BF-6.12

LS

LF

LF

SF

EA

SF

$ 9\3,‘405'00

$L);500;00

s 3,800 00

$ QQL/OA ao

s RY6.00

s 4,58/ 0o
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Asbury & Tejon - Schedule B

. ;. o T Estimated Estimated
Pay Item # Bid Item Description and Unit Price Quantity Cost
32-13.13.03 CONCRETE WALK SEE ADDITIONAL NOTES =—>
Add'l Info: 6" Depth, Width Varies per plans. This bid item
includes 252 LF of thickened edge per detail 3 on Sheet
L501. Includes Aggregate Base Course.
at the unit price of 9.00 735 SF 80, /50 0d
per square foot
32-13.13.04 CONCRETE CURB ADDITIONAL NOTES =—>
Add'l Info: 6-inch high curb head adjacent to park bench concrete
pad
at the unit price of '#9\57 00 28 LF § ?00! dd
per linear foot
32-15.40.01 CRUSHED STONE PAVING
Add'l Info: Crusher fines -
at the unit price of f3 00 350 SF § [10S00d
per square foot
32-33.00.01 PARKS SPEC SITE FURNISHINGS - PICNIC TABLES
Add'l Info: Procure/install per plan set detail - Concrete Pad paid
under Concrete
at the unit price of ,;3,'_?8:00 _ 2 EA $é/-27é/ Og
each
32-33.00.02 PARKS SPEC SITE FURNISHINGS - BENCH
Add'l Info: Procurefinstall per plan set detail - Concrete Pad paid
under Concrete
at the unit price of 1,3G1.0d 3 EA $L{,083.,00
each
32-80.00.01 IRRIGATION SYSTEMS - SEE PLAN SHEETS FOR
DETAILS
Add'l Info: Also includes new mamlme connections '
at the unit price of _[3(;, 82 , 00 1 Ls §)36, 6951'00
lump sum
Contract No.201845550 ASbury & Tejon - Schedule B December 5, 2018
BF-6.13
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Asbury & Tejon - Schedule B

. .. P Estimated Estimated
Pay Item # Bid Item Description and Unit Price Quantity Cost
32-84.33.01 AUTOMATIC IRRIGATION CONTROLLERS (installation
per plan set)
Add'l Info: Installation of New Toro Controller Assembly that will
furnished to contractor by Denver Dept of Parks and
Recreatio )
at the unit price of 39\,@‘13100 2 A 55,386 :90
each
32-91.13.01  SOIL PREPARATION
Add'l Info: Sodded .ﬁ‘eas Only ,
at the unit price of 0 30 41,475 SF § '2\ ] "“/2 S0
per square foot
32-91.13.50  SOIL PREPARATION - MULCH PER PLAN SET (BEDDING
AREAS)
at the unit price of #3 .OO - 1,313 SF § 2;®2é od
per square foot
32-92.20.01 WET MEADOW SEED MIX [per plan set] INCLUDES SOIL
AMENDMENTS Certified Installer & Certified Pesticide
applicator included
Add'l Info: Soil Preparatign included in seed cost
at the unit price of ﬁo, A% iweo0 s s 9, [11.50
per square foot
32:92.20.02 TRANSITIONAL NATIVE SEED MIX {per plan set]
INCLUDES SOIL AMENDMENTS Certified Installer &
Certified Pesticide applicator included
Add'l Info: Soil Prepayation included in seed cost
at the unit price of -~ ' ]q_ 13,965 SF § 9\;65-7313*}’
per square foot
32-92.20.03 UPLAND NATIVE SEED MIX [per plan set] INCLUDES SOIL
AMENDMENTS Certified Installer & Certified Pesticide
applicator included
Add'l Info: Soil Preparatign mcIuded in seed cost
at the unit price of j O ' | 77,700 SF § ] ] ) QS:S: OO
per square foot
Contract No.201845550 ASbul'y & Tejon - Schedule B December 5, 2018
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Asbury & Tejon - Schedule B

Pay Item # Bid Item Description and Unit Price

Estimated
Quantity

Estimated
Cost

32-92.20.04 WETLAND SOD [per plan set] Certified Installer & Certified

Pesticide applicator included
Add'l Info: Soil Preparation included in sod cost
at the unit price of 3

per square foot

.00 5,355

32-92.23.01 PARKS SPEC SODDING (NOT WETLAND) KENTUCKY

BLUEGRASS, Certified Installer & Certified Pesticide
applicator included

at the unit price of ’B 0.6 41,475

per square foot

32-93.00.01 ROCKY MOUNTAN MAPLE 2" CALIPER ([acer
glabrum](includes maintenance until final acceptance)

at the unit price of ? ;l? 00

each

32-93.00.02 SHAGBARK HICKORY 2" CALIPER [carya ovata](includes

maintenance until final acceptance)
at the unit priceof & ﬂ)q R 00

each

32-93.00.03 HACKBERY 2" CALIPER [celtis occidentalis] (includes
maintenance until fina)] acceptance

at the unit price of é 80 00

each

32-93.00.04 SMOKE TREE 2" CALIPER [cotinus coggygria] (includes
maintenance until ﬁna:?acce tance)

at the unit price of

each

32-93.00.05 RADIANT CRABAPPLE 2" CALIPER [malus 'radiant’]
(includes maintenance yntil final acceptance)

at the unit price of éf, <00

each

32-93.00.06 @ AMERICAN PLUM 2" CALIPER [prunus americana])
(includes maintenance g’ntil final acceptance)

at the unit price of 05- ?10__0 o

each

Contract No.201845550 Asbury & Tejon - Schedule B

2

3

SF

SF

EA

EA

EA

EA

EA

EA

s 97,485 00

s X5, 314,50

$5,089.00

51,39C 20

$ 3(1’100' Jo

3 ,Iq:}quU

sl;302 94

$q,028. 00
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Asbury & Tejon - Schedule B

. A P Estimated Estimated
PayItem#  Bid Item Description and Unit Price Quantity Cost
32-93.00.07 BUR OAK 2" CALIPER [quercus macrocarpa] (includes
maintenance until final acgeptance)
at the unit price of ﬂ;qg 00 7 EA $4,88év00
each
32-93.00.08 RED OAK 2" CALIPER [quercus rubra] (includes
maintenance until final a-gfe tance) _
at the unit price of 649.00 4 EA $a)?q2'0()
each
32-93.00.101 PANCHITO MANZANITA 5 GALLON [Arctostaphylos x
coloradoensis 'Panchito'] (includes maintenance until final
acceptance) ‘#
at the unit price of 68,00 - 7 EA § Q?é: oo
each
32-93.00.102 CREEPING WESTERN SAND CHERRY 5 GALLON [Prunus
besseyi 'Pawnee Buttes'](includes maintenance until final
acceptance) #
at the unit price of qu OO - 6 EA § QW,OO
each
32-93.00.103 ROCKY MOUNTAIN SUMAC 1 GALLON [Rhus glabra
cismontana)(includes ma enance until final acceptance)
at the unit price of 6 Ea s 498,00
each
32-93.00.104 GREEN MOUND CURRANT 1 GALLON [Ribes alpinum
'Green Mound'](includes maintenance until final acceptance)
at the unit price of F 3 .00 s ea s 08Y.00
each
32-93.00.105 GOLDEN CURRENT 5 GALLON [Ribes aureum](includes
maintenance until final acgeptance)
at the unit price of § 39 00 6 EA § QS 9, 60
each
32-93.00.106 BOULDER RASPBERRY 5 GALLON [Rubus deliciosus
](includes maintenance unti} final acceptance) .
at the unit price of d& 100 5 ga § 280,00
each
Contract No.201845550 Asbury & Tejon - Schedule B
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Asbury & Tejon - Schedule B

Estimated Estimated
Quantity Cost

32-96.43.01 TREE REMOVAL, STORAGE, TRANSPLANTING (includes
maintenance until final acceptance)

Add'l Info: Asbury and Tejon Parks Specifications detail all tree

Pay Item # Bid Item Description and Unit Price

Contracto onsultmg Arborzst qualifications P .
at the unit price of qsgr 2 EA $5, 8@61 oo

each

32-97.00.01 LANDSCAPE MAINTENANCE OF SEEDED AND SODDED
AREAS (until final acceptance)

Add'l Info: New plantings and transplanted items.
at the unit price of -%q Q4,95 .00 1 s $59,952.00

lump sum

Contract No.201845550 Asbury & Tejon - Schedule B

December 5, 2018
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Bid Form
Asbury & Tejon - Add Alt 1 (Playground Retrofit)

Estimated Estimated

PayItem#  Bid Item Description and Unit Price Quantity Cost

30-2 GROUTED RIPRAP

Add'l Info: Faced Type L and Type M Grouted Riprap (underneath
embankment slide chute). See Supplement 31 37 19

at the unit price of 35100 2 sy § 4,570.00

per square yard

30-2¢ GROUTED BOULDER EDGE (3 FOOT DIAMETER)

Add'l Info: 36-inch to 42-inch boulder set in concrete curb wall per
detail on Sheet L503. See Supplement 31 37 19

at the unit price of 18300 60 LF § lot 980,00

per linear foot

30-2¢ GROUTED BOULDER EDGE (3 FOOT DIAMETER)

Add'l Info: Stacked Boulder Walls (30" Boulders) per detail on
Sheet L503. See Supplement 31 37 19

at the unit price of f[,}o_,_od_ 262 ir §.3/,4490. 00

per linear foot

01-21.26.001 PARKS PRODUCT ALLOWANCE - SEE PROJECT
SPECIFICATIONS PLAY EQUIPMENT

Add'l Info: Playground Play Structures Procurement A-K

at the unit price of $ One Hundred Eighty Seven Thousand 1 A/A § 187,000.00
Dollars and No Cents

true and verifiable costs + mark up

02-41.00.01A REMOVE SEE ADDITIONAL NOTES=—=>
Add'l Info: Remove Safety Surfa
at the unit price of I

e
[.00 380 sF § 3:800,00

per square foot

02-41.00.01B  REMOVE SEE ADDITIONAL NOTES—>
Add'l Info: Remove all Play equipment, footings ect.
at the unit price of &{3&4490 1 Ls $ ;1,3(}4/, o0

lump sum

02-41.00.01C REMOVE SEE ADDITIONAL NOTES ==>
Add'l Info: Existing Play Pit Edge, as shown on plans
at the unit price of L(.(OO__ - 165 LF § ééaf 0(/

p_er ii;lear foot

.Contract No. 201845550 ASbury & Tejon -Add Alt1 (Playground RetI'Oﬁt)

AA1 BF-6.18 December 5, 2018
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Asbury & Tejon - Add Alt 1 (Playground Retrofit)

. . Ty Estimated Estimated
Pay Item # Bid Item Description and Unit Price Quantity Cost
02-41.00.02 REMOVE SPECIAL ITEM SEE ADDITIONAL NOTES=—>
Add'l Info: Remove, protect and store existing entrance
boulder/stone
at the unit price of ﬂ qg/ 00 1 EA § 45700
each
03-30.00.01  CAST IN PLACE CONCRETE SEE ADDITIONAL NOTES
=
Add'l Info: Structurally Reinforced Concrete Wall 12" wide X
approximate average height 60" per plans and detail on
Sheet L502.
at the unit price of ‘# 382. 00 106 LF SL/O, 492,00
per linear foot
32-13.13.03 CONCRETE WALK SEE ADDITIONAL NOTES =—>
Add'l Info: 6" Depth, Width Varies per plans. This bid item
includes 252 LF of thickened edge per detail 3 on Sheet
L501. Includes Aggregate Base Course.
atthewnitpriccof  $/).00 2100 SF $A51200,00
per square foot
32-13.13.05 CONCRETE RAMP WITHIN PARK AREA SEE
ADDITIONAL NOTES —>
Add'l Info: Three ramps in playground, Includes fiber mesh and
Aggregate Base Course underneath ramp.
at the unit price of j}ég@,oo_ 6 CY SL/; //6r00
per cubic yard
32-15.40.01 CRUSHED STONE PAVING
Add'l Info: Crusher fines - Ghost Grove
at the unit price of fs_’).oo 350 s 8 [,050:90
per square foot
32-18.16.01 ENGINEERED WOOD FIBER PLAYGROUND SURFACING
Add'l Info: Qualified installer - coordinate design with under drain
system which is g separate bid item;33-46.00.01
at the unit price of fl,t\oo 6300 SF § 25,200 00
per square foot
Contract No. 201845550 Asbury & Tejon - Add Alt 1 (Playground Retrofit)

A&T Park
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Asbury & Tejon - Add Alt 1 (Playground Retrofit)

Pay Item # Bid Item Description and Unit Price

Quantity

Estimated

Estimated
Cost

32-33.00.01  PARKS SPEC SITE FURNISHINGS - PICNIC TABLES
Add'l Info: Procure/install per plan set detail - Concrete Pad paid

under Con

crete
at the unit price of -g‘g’ [38.00 2

each

32-33.00.02  PARKS SPEC SITE FURNISHINGS - BENCH
Add'l Info: Procure/install per plan set detail - Concrete Pad paid

under Concr:

e
at the unit price of gh:}@/ooo 3

each

32-33.00.03  PARKS SPEC SITE FURNISHINGS - GHOST GROVE
Add'l Info: Procure/insiall per plan set detail

at the unit price of (ﬂ,é(ad.oo 1

each

32-33.00.04  PARKS SPEC SITE FURNISHINGS - LOG STAIR
Add'l Info: Procure/install per plan set detail

at the unit price of 3‘- 0O 35: Jdo 1

each

32-33.00.05  PARKS SPEC SITE FURNISHINGS - LOG FLUME
Add'l Info: Procure/In tall per plan set detail
at the unit price of 15,2957 00 1

each

32-33.00.06  PARKS SPEC SITE FURNISHINGS SEE ADDITIONAL
NOTES =—>

Add'l Info: Install previously removed and protected existing

at the unit price of -

Contract No. 201845550
A&T Park

boulder per plajset

85G.0 © 1

each

Asbury & Tejon - Add Alt 1 (Playground Retrofit)
AA1 BF-6.20

EA

EA

EA

EA

EA

EA

3 é/%?&«oo

$4,083. 00

$4:060:d0

$3,03500

$15295.009

s 85¢.0d
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Asbury & Tejon - Add Alt 1 (Playground Retrofit)

Pay Item #

Estimated Estimated

Bid Item Description and Unit Price Quantity Cost

32-33.50.01

33-46.00.01

PLAYGROUND EQUIPMENT INSTALLATION PER MFG

SPECIFICATIONS - QUALIFIED INSTALLER

Add'l Info: Bear Cub, Embankment Slide Chute, Custom PT 5-12,
Kidnetix twirl, Deco Spring Rider, Custom PT 2-5,
enclosed seat X2, belt seat x2, Primetime swing,
Primetime swing add a bay

at the unit price of } a\quOIOO 1 LS $9J;‘7‘40:00

lump sum

SUBDRAINAGE FOR PLAYGROUND (includes all piping and

appurtenances)

Add'l Info: Sheet L502 - described as: 3 ea 6" multiflow systems; 4
connections; 60 LF of Solid wall ADS and 2 sloped
concrete daylight encasements to be installed
underneath Engineered Wood Fiber Playground
Surfacing 32-18.16.01

at the unit price of 13.165.00 1 s $13,/65106

lump sum

Contract No.201845550 Wa? Asbury & Tejon - Add Alt 1 (Playground Retrofit) December 5, 2018

A&T Park
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Base Bid Items Total Amount (01-21.26.03 through 32-97.00.01 for $ 2,183,065.15
Schedule A and Schedule B (One Hundred and Ten [110] total Base
Bid Items))

Textura ® Fee from table on Page BF-3 (based on Base Bid Items  § 5,850.00
Total Amount)

Base Bid Items Total Amount plus Textura® Fee equals Total Bid $ 2,188,915.15
Amount

Total Bid Amount:
TWO-MILLION, ONE-HUNDRED AND EIGHTY-EIGHT THOUSAND, NINE-HUNDRED

AND FIFTEEN DOLLARS AND FIFTEEN CENTS

Dollars ($_52,188,915.15 )

Add Alternate 1 Bid Items Total Amount (21 Bid Items (30-2 $ _$413,227.00
through 33-46.00.01)

If the Manager mails a written Notice of Apparent Low Bidder, addressed to the Bidder's business address stated on this Bid Form,
the Undersigned Bidder shall, in accordance with the Contract Documents, be ready to, and shall, within five (5) days after the
date of the Notice: (i) execute the attached form of Contract in conformity with this bid; (ii) furnish the required proofs of insurance;
and (iii) furnish the required bond or bonds in the sum of the full amount of this bid, executed by a surety company acceptable to
the Manager.
IRON WOMAN CONSTURCTION &

The _ENVIRONMENTAL SERVICES LLC , a corporation of the State of COLORADO, is hereby offered as Surety on said bond.
If such surety is not approved by the Manager, another and satisfactory surety company shall be furnished.

Enclosed with this bid is a bid guarantee, as defined in the attached Instructions to Bidders, in the amount of

5% . The Undersigned Bidder agrees that the entire amount of this bid guarantee is to be paid to and
become the property of the City as liquidated damages, and not as a penalty, if: (i) the bid is considered to be the best by the City;
(ii) the City notifies the Undersigned Bidder that it is the Apparent Low Bidder; and (iii) the Undersigned Bidder fails to execute
the Contract in the form prescribed or to furnish the required bond and proofs of insurance, within five (5) days after the date of
such notification.

The following persons, firms or corporations are interested with the Undersigned Bidder in this bid:

Name: N/A Name: N/A

Address: N/A Address: N/A

If there are no such persons, firms, or corporations, please so state in the following space:

Contract No. 201845550 BF -7 December 5, 2018
A&T Park




The Undersigned Bidder proposes to subcontract the following Work in accordance with General Contract Conditions, Title 5,
SUBCONTRACTS, and represents that, to the greatest degree practical, all subcontractors known at the time of bid submittal have

been identified.

Item of Work

FLATWORK

CIP STRUCTURES
CABI/HEALTH & SAFETY/

VIBRATION ASSESSMENT/

—MATERIALSTESTING
DEMO/CONTAMINATED

—MATERIALS LOADING
LANDSCAPING

Contract No. 201845550
A&T Park

Percent
(%) of
Total;
Work
6.0%

6.3%

1.3%

2.6%

10.34%

13.72%

Proposed Subcontractor and Address

THOUTT BROS CONCRETE CONTRACTORS INC
5460 TENNYSON ST., DENVER, CO

THREE SONS CONSTRUCTION INC
6855 S HAVANA ST., CENTENNIAL, CO
SMITH ENVIRONMENTAL & ENGINEERING
250 PERRY LANE, DACONO, CO
MARTINEZ ASSOCIATES
14828 W. 6th AVE., GOLDEN, CO
JKS INDUSTRIES
747 SHERIDAN BLVD, LAKEWOOD, CO
WESTERN STATES RECLAMATION
3756 Imperial, St., Frederick, CO

(Copy this page if additional room is required.)
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DENVER Ooe ot Economic

. Division of Small Businsss
Bidders, Subcontractors,
Suppliers (Manufacturers) or e

City & County of Denver Contract No..____ 201845550

The undersigned Bidder proposes to utiize all fisted firms. The following MWBE(s) firms listed are
CURRENTLY certified by the City and County of Denver. Only the level of MWBE participation listed at the bid
opening will count toward satisfaction of the project goal. Only bona fide commisions may be counted for
Brokers. MWBE prime bidders must detai their bid information below. Please copy and attach this page to list
additional MWBE.

Business Name:  |RON WOMAN CONSTRUCTION & ENVIRONMENTAL SERVICES LLC
Address5680 EMERSON ST. DENVER, CO 80216 | Contact Person: TRAVIS WIENS

Type of Service:  GENERAL CONTRACTOR Dallar Amount: $: Flen:aﬂ of

Certified MWBE Prime Bidder

Business Name: SKS 'NDU s ﬁ‘ ES

address: P14 TF SHELIQAN BLND | ContactPerson: SEFFBE KMIGHT

ice: DEMO[ Co AATED -
e 7 M 0

Subcontractors, Suppliers Manufacturers or Brokers {check one box)
Supplier (V) Manufacturer (1)

JES  juevgTMES
Addresss U7 SHEQIDAOM RvO. | TyeotSenice: DEMO /COMTM: S0ils

CorttPeson: S CEUES CNIGHT [Pt ::fm,m

Subcontractor (+) Supptier (1) Manufacturer (1) Broker (V)
Business Name: MUVIAC Z ASJocIATE S
Address: 14828 |9 (QT*‘ AUE Type of Senice: TEITIAIG
Contact Person: Daollar Amount: $: Percent of
Project
Subcontractor (V) Supplier () Manufacturer (V) Broker ()
Business Name:
Type of Service:
Contact Person: Dollar Amount: $: Parcent of
Project
Rey C3IRIAJE
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Subcontractors, Suppliers Manufacturers or Brokers (check one box)

A&T Park

Subcontractor (V) Supplier (V) Manufacturer (V) Broker (V)
Business Name:
Address: Type of Service:
Contact Person: Daollar Amount: $: Pen:utt of
Subcartractor () Supplier (V) Manufacturer (V) Broker (V)
Business Name:
Address: Type of Service:
Contact Person: Dallar Amount: $: Percent of
Project
Subcontractor (V) Supplier (V) Manufacturer (V) erler ()
Business Name:
Address: Type of Service:
Contact Person: Dallar Amount: $: Pa'::ti of
Subcantractor (V) Supplier (V) Manufacturer (V) Broker (V)
Business Name:
Address: Type of Service:
Contact Person: Dollar Amount: $: Perc:t}t of
Subcontractor (1) Supplier (V) Manufacturer (V) Broker ()
Business Name:
Address: Type of Service:
Contact Person: Dallar Amount: $: Pa'g::t!of
Subcantractor (+) Supplier () Mamufacturer (1) Broker (1))
Business Name:
Address: Type of Service:
Contact Person: Dollar Amount: $: Percent of
Project
Subcontractor {v) Supplier (V) Manufacturer (V) rBroter ()
Business Name:
Address: Type of Service:
Contact Person: Dollar Amount: $: Percent of
Project
Rev (GIBI&IE
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The undersigned Bidder hereby certifies that the aforementioned subcontractors and suppliers have full knowledge that their names
have been offered as subcontractors and suppliers for the work, and the Bidder further certifies that the dollar amount of work to
be performed by the aforementioned M/WBE(s) was furnished to the Bidder prior to the bid opening. The undersigned Bidder
agrees that after the bid opening, it shall submit to the City an executed and completed W/MBE “Letter of Intent” in three working
days (3) on each of its M/WBE subcontractors. The “Letter of Intent” form is contained in the Contract Documents.

The undersigned Bidder acknowledges the right of the City to reject any or all bids submitted, to waive informalities in bids and to re-
advertise this Project for bids.

The undersigned certifies that it has carefully checked all works and figures and all statements made in these Bid Forms.
This bid is submitted upon the declaration that neither, I (we), nor, to the best of my (our) knowledge, none of the members of my

(our) firm or company have either directly or indirectly entered into any agreement, participated in any collusion or otherwise taken
any action in restraint of free competitive bidding in connection with this bid.

Business Address of Bidder: 5680 EMERSON ST.

City, State, Zip Code: DENVER, CO 80216

Telephone Number of Bidder: 720-648-0052 FaxNo. 720-484-6463
Social Security or Federal Employer ID Number of Bidder: 81-0863272

Name and location of the last work of this kind herein contemplated upon which the Bidder was engaged:
——27th STREET STORM INTERCEPTOR FOR CCOD

For information relative thereto, please refer to:

Name: TRAVIS WIENS
Title: ESTIMATOR
Address: twiens@ironwomancon.com

The undersigned acknowledges receipt, understanding, and full consideration of the following addenda to the Contract Documents:

Addenda Number 1 Date __1/10/2019
Addenda Number Date
Addenda Number Date
Dated this __7th day of _February ,2019.
Contract No. 201845550 BF-11 December 5, 2018
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Signature of Bidder:

If an Individual: doing business
as
If a Partnership:
by: General Partner.
If a Corporation: IRON WOMAN CONSTRUCTION & ENVIRONMENTAL SERVICES LLC

Corporation,

by: , its President.
Attest:
Se\g@ / / @oxporate Seal)
If a Joint Venture, signature of all Joint Venture participants.

Firm;
Corporation ( ), Partnership ( ) or ( ) Limited Liability Company
By: (If a Corporation)

Attest:
Title:

Secretary (Corporate Seal)
Firm:
Corporation ( ), Partnership ( ) or ( ) Limited Liability Company
By: (If a Corporation)

Attest:
Title:

Secretary (Corporate Seal)
Firm:
Corporation ( ), Partnership ( ) or ( ) Limited Liability Company
By: (If a Corporation)

Attest:
Title:

Secretary (Corporate Seal)

Contract No. 201845550 BF - 12 December 5, 2018
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OFFICE OF ECONOMIC Division of Small Business Opportunity

DEVELOPMENT Compliance Unit
201 W. Colfax Ave. Dept. 807

COMMITMENT TO MWBE Denver, CO 80202
PARTICIPATION Derao: 729 813-1909

E"% D E N v E R Office of Economic Development

| The undersigned has satisfied the MWBE participant requirements in the following manner
(Please check the appropriate box):

#The Bidder/Proposer is committed to the minimum _10 % MWBE utilization on the project, and will
submit Letters of Intent (LOI) for each subcontractor/subconsultant listed in the Bid Forms as follows:
Hard Bids: Three (3) business days after the bid opening.

Request for Proposals/Qualifications: With the proposal when due.
Compliance Plans: With each task/work order

3 The Bidder/Proposer is unable to meet the project goal of % MWBE, but is committed to a
minimum of % MWABE utilization on the project. The Bidder/Proposer understands that they must
submit a detailed statement of their good faith effort under sealed bid procedures, as a matter of
responsiveness, or with initial proposals, under contract negotiation procedures; or no later than three (3) days
after bid opening as a matter of responsibility as in accordance with DRMC Section 28-62 and 28-67 of
Ordinance 85 to the Division of Small Business Opportunity.

O The Bidder/Proposer is a certified MWBE in good standing with the City and is committed to self-perform a
minimum of % of the work on the contract.

Bidder/Proposer (Name of Firm): IRON WOMAN CONSTRUCTION & ENVIRONMENTAL SERVICES LLC

5680 EMERSON ST.

DENVER State: €O zip: 80216

Phone: 720-648-0052 Fax: 720-484-6463 Email: twiens@ironwomancon.com

A copy of the MWBE Certification letter must be attached to each Letter of intent (LOI).

Contract No. 201845550 BF - 13 December 5, 2018
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LETTER OF INTENT (LOI
i 3 DENVER INSTRUCTIONS FOR COMPLETION(& su)amssmn.-

OFFICE OF ECONOMIC

DEVELOPMENT All fines must be completed or marked N/A for Not Applicable

Offioe of Economic Development Certification Letter must be submitted with LO/

Division of Small Business Opportunity Submit the atfached completed checklist with thiz letter
Compliance Unit Email to debo@denvergov.org,

201 West Colfax Ave., Dept. 607 FOR RFPs and RFQs: LOIs should be included with Submittal

Contract No.: 201845550 Project Name: ASBURY & TEJON PARK

A. The Following Section Is To Be Completed by the Bidder/Consultant

This Letter of Intent Must be Signed by the Bidder/Consultant and MIWBE, SBE, EBE or DBE
Name of Bidder/Consultant: Self-Perforguing: i
IRON WOMAN CONSTRUCTION & ENVIRONMENTAL SERVICES LLc] Tl Yes ¥ No_ Phone: 720-648-0052
Contact Person: TRAVIS WIENS Email: twiens@Ironwomancon.com| Fax: 720-484-6463
Address: 5680 EMERSON ST. city: DENVER sme:C0| Zip: 80216

B. The Following Section is To Be Completed by the M/WBE, SBE, EBE or DBE, at any Tier
This Letter of Intent Must be Signed by the MWBE, SBE, EBE or DBE and Bidder/Consultant

Name of Certified Firm: 3’!«3 RO USTELE ) Phone:

Contact Person: JECFLEY LANG W | emai Fax:

Address: City: State: Zip:

Please check the designation which

appfies to the certified firm. :‘\';W"E 9;?’5 ::E DBE (V)
Indirect Utilization: If this MWWBE, SBE, EBE or DBE is not a direct first tier subcontractor/subconsuttant, supplier or

broker to the Bidder/ Consuitant, please indicate the name of the subcontractor/subeonsuitant, supplier or broker which is
utifizing the participation of this firm:
—— s == = ==

A Copy of the MMWBE, SBE, EBE or DBE Letter of Certification must be Attached

Identlfy the scope of lhe work to be pefforrmd or supply item that \mll be provided by Ihe M/MWBE/SBE/DBE. Qn_gm;

Subcontractor/Subconsuitant (v) Supplier (V) Broker (V)

Bidder intends to utiize the aforementioned M/WBE, SBE, EBE or DBE for the Work/Supply described above. The cost
of the work and percentage of the total subcontractor MMWBE, SBE, EBE or DBE bid amount is:

$ %

Consultant intends to utilize the aforementioned MAWBE, SBE, EBE or DBE for
the Work/Supply described above. The percentage of the work of the total sub
consuitant MWBE, SBE, EBE or DBE will is: %

If the fee amount of the work to be performed is requested, the fee amount, is: i
i : Date:

Bidder/Consultant’s Signature:

Title:

M/WBE, SBE, EBE or DBE or Self-Performing
Firm's Signature:

Title:
If the above named Bidder/Consultant is not determined to be the suocesstul this shall be nufl and void.

Date:

Contract No. 201845550 BF - 14 December 5, 2018
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Letter of Intent (LOI) Checklist
All ines must be completed or marked N/A for Not Applicable
Submit the attached completed checklist with this letter.

Project Number & Project Name _

Section A: Name of Bidder/Consultant, Contact Person, Address, City, State, Zip, Phone,
Email _

Section B: Name of Certified Firm, Contact Person, Address, City, State, Zip, Phone,
Email

Designation checked for MBE/WBE, SBE, EBE or DBE

Indirect Utilization: Name of subcontractor/subconsultant, supplier or broker is indicated
if using the participation of a 2™ tier subcontractor/subconsuitant, supplier or broker.
Scope of work performed or item supplied by MM\WBE, SBE, EBE or DBE

Line items performed, if line-item bid.

Copy of MM\WBE, SBE, EBE or DBE Letter of Certification Attached

Designation checked for Subcontractor/Subconsuitant, Supplier or Broker

if project is a hard bid...

Bidder has indicated dollar amount for vaiue of work going to Subcontractor/
Subconsultant, Supplier or Broker

Bidder has indicated percentage for vaiue of work going to Subcontractor/ Subconsultant,
Supplier or Broker

O
o
O
0
O

0
=
=]
a]
u]
u]

if project is an RFP/RFQ...

Consultant has indicated percentage for value of work going to Subcontractor/
Subconsultant, Supplier or Broker Name & contact name for MWBE.

O
=
0 Bidder/Consultant's Signature, Title 8 Date

O MMWBE, SBE, EBE or DBE Firm's Signature, Tile and Date

SUBMITTED VIA... For Construction Hard Bids ONLY, Bidders are strongly urged to
deliver the LOI via one of the methods below. (The preferred method is to
scan/email completed forms to email address below. Delivery to any other point
cannot be guaranteed timely delivery.)

Email to DSBO@denve

The complete and accurate information that is required for the Letter of intent is
based on the following sections of the Ordinance 85: Section 28-63 and Section
28-68. Failure to complete this information on the Letter of Intent (LOI) may
automatically deem a bid or proposal non-responsive.

Contract No. 201845550 BF - 15 December 5, 2018
A&T Park



- DENVER Office of Economic Deveiopment

OFFICE OF ECONOMIC R Division of Small Business Opportunity
DEVELOPMENT Joint Venture Affidavit Compfiance Unit
201 W. Coifax Ave. Dept 807

Denver, CO 80202

Phone: 720-013-1009
DSBO@denyeraov.ora

The Undersigned swears that the foregoing statements are correct and include ail material information necessary to identify and explain the
mmmdmmmmmwmwwmmmmnmewnmm WMWM
covenant and agree to provide the City current, compilete, and accurate information regarding actzal joint venture work and
thmandmypmposeddlmpsmmyofﬂlpmmmmﬂ“mwuﬂmeaudnmmdmeboob records,
and fies of the joint venture, authorized representatives of the City or Federal funding agency. M!‘ﬂn
misrepresentation will be grounds Mnganyeonmuhlwmaybnmdedmdfummmm&am laws
conceming false statemenis.

Name of Firm:

Print Name: I Title

Signature:

Notary Public

County of State My Commission Expires:
Subscribed and sworn before me this

day of

Notary Signature:

Notary Commission #:

Address:

Name of Firm:

Print Name: I_T‘B’
Signature: I_m:

Notary Public
County of I State of My Commission Expires:
Subscribed and sworn before me this
day of , 20
Notary Signature:
Notary Commission #:
Address:
Contract No. 201845550 BF - 16 December 4, 2018
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Office of Economic Development

i oDn:EB@FYCEwMIC JOINT VENTURE Division of Small Business Opportunity
Compliance Unit

DEVELOPMENT ELIGIBILITY FORM 201 W. Colfax Ave. Dept. 907
Denver, CO 80202
Phone: 720-013-1999

— DSBOftden QOv.Org

Joint Venture means an association of two (2) or more business enterprises to consfitute a single business enterprise to perfform a
City construction or professional design and construction services contract for which purpose they combine their property. capital,
efforts, skills and knowledge, and in which each joint venturer is responsible for a distinct, clearly defined portion of the work of the
contract, performs a commercially useful function, and whose share in the capital contribution, control, management responsibilities,
risks and profits of the joint venture are equal to its ownership interest. Joint ventures must have an agreement in writing specifying
the terms and conditions of the relationships between the joint venturers and their relationship and responsibility to the contract.

The Division of Small Business Opportunity (DSBO) requires the following information be provided from participants of a prospective
joint venture, to assist DSBO in evaluating the proposed joint venture. This Joint Venture Eligibility form and the Joint Venture
Affidavit apply if SBEs, EBEs, MBEs, WBEs or DBEs participate in this joint venture.

Piease return this form, the Joint Venture Affidavit, and a eopy of your Joint Venture Agreement to: Division of Small Business
Opportunity. 201 West Coffax Avenue, Denver, CO 80202, at least ten (10) working days prior to bid opening or proposal.

if you have questions regarding this process, please contact DSBO at 720-913-1880.
Joint Venture Information

Name: Contact Person:
Address:
State: : Phone:
Joint Venture Participants
Name: Contact Person:
Address:
% Ownership: Certifying Type Certfication & Date:
3 or DB
Type of Work for which Certification was granted:
Name: ) F:omaa Person:
Address:
9% Ownership: Certifying Type Certification & Date:
ity: S/E/M/W or DBE)
Type of Work for which Cet lification was granted
General Information
SBE/EBE/MBEAVBE/DBE Initial Capital Contributions: $ %
Future capital contributions (explain requirements) (attach additional sheets if necessary):

Source of Funds for the SBE/EBE/MBE/WBE/DBE Capital Contributions:

Describe the portion of the work or elements of the business controlled by the SBE/EBE/MBE/WBE or DBE: (attach additional
sheets if necessary)

Contract No. 201845550 BF-17 December 4, 2018
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Describe the portion of the work or elements of the business controlled by non-SBE/EBE/MBEWBE or DBE: (attach
additional sheets if necessary)

JOINT VENTURE ELIGIBILITY FORM

General information

Describe the SBE/EBE/MBEMWBE or DBE's involvement in the overall management of the joint venture (e.g.. participation on
a management committee or managing board voting rights, etc.) (attach additional sheets if necessary)

Describe the SBE/EBE/MBE/MWBE or DBE's share in the profits of the joint venture:

Describe the SBE/EBE/MBE/WBE or DBE's share in the risks of the joint venture:

Describe there roles and responsibifities of each joint venture participant with respect to managing the joint venture (use
additional sheets if necessary):

a. SBE/EBE/MBE/MWBE or DBE joint venture participant:

b. Non- SBE/EBE/MBE/WBE or DBE joint venture participant:

Describe the roles and responsibilities of each joint venture participant with respect to operation of the joint venture (use
additional sheets if neoessary):

a. SBE/EBE/MBEMWBE or DBE joint venture participant:

b. Non- SBE/EBE/MBENVBE or DBE joint venture participant:

Contract No. 201845550 BF - 18 December 4, 2018
A&T Park



Which firm will be responsible for accounting functions relative to the joint venture’s business?

Explain what authority each party will have to commit or obligate the other to insurance and bonding companies, financing
institutions, suppliers, subcontractors, and/or other parties?

Please provide information relating to the approximate number of management, administrative. support and non-
management employees that will be required to operate the business and indicate whether they will be empioyees of the
S/EMWBE/DBE, non- S/E'MWBE/DBE or joint venture:

JOINT VENTURE ELIGIBILITY FORM

General Information

Please provide the name of the person who will be responsible for hiring empioyees for the joint venture.

Agg_aeopyoﬁhe pmposedmtvenmreagmmem promissory note ar loan agreement (if applicable), and any and all written

List all other business relationships between the joint venture participants, including other joint venture agreements in which the
parties are jointly involved.

If there are any significant changes in or pertaining to this submittal, the joint venture members must immediately notify the Division
of Small Business Opportunity.

COMP-FRM-015
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

BID BOND

KNOW ALL MEN BY THESE PRESENTS:

THAT Iron Woman Construction & Environmental Services, LLC , as Principal, and
Fidelity and Deposit Company of Maryland S — , @ corporation organized and existing under and
by virtue of the laws of the Statc of _Maryland and authorized to do t busmcss within the State of Colorado, as Surety, are
held and firmly bound unto the City and County of Denvcr Colorado, as Obligece, in full and just sum of
Five Percent (5%) of Total Bid Amount Dollars, (§_ --=======-- ), lawful money of the United States, for
the payment of which sum, well and truly to be made, we bind ourselves, our heirs, executors, administrators, successors and
assigns, jointly and scverally, firmly by these presents:

WHEREAS, the said Principal is herewith submitting its bid, dated February 7 , 2019, for the
construction of: CONTRACT NO. 201845550, ASBURY & TEJON PARK, as set forth in detail in the Contract Documents for
the City and County of Denver, Colorado, and said Obligee has required as a condition for receiving said bid that the Principal
deposit specified bid security in the amount of not less than five percent (5%) of the amount of said bid, as it relates to work to be
performed for the City, conditioned that in event of failure of the Principal to exccute the Contract, for such construction and
furnish required Performance and Payment Bond if the contract is offered him that said sum be paid immediately to the Obligee
as liquidated damages, and not as a penalty, for the Principal's failure to perform.

The condition of this obligation is such that if the aforesaid Principal shall, within the period specified therefore, on the
prescribed form presented to him for signature, enter into a written contract with the Obligee in accordance with his bid as accepted
and give Performance and Payment Bond with good and sufficient surcty or surctics, upon the form prescribed by the Obligee, for
the faithful performance and the proper fulfillment of said Contract, or in the event of withdrawal of said bid within the time
specified, or upon the payment to the Obligee of the sum determined upon herein, as liquidated damages and not as penalty, in the
event the Principal fails to enter into said contract and give such Performance and Payment Bond within the time specified, then
this Obligation shall be null and void, otherwise to remain in full force and effect.

Signed, scaled and delivered this _ 7th day of February , 2019 .
Iron Woman Const,
Services, LL.C

& Principal /

Secretary A (/ s/ ‘ b

Title  Shaun S. Egan, President & CEO

TTEST

Fidelity and Deposit Company of Maryland

Surety
By o AV s
Scal if Bidder is Corporation Darlene Krings, Attorne
(Attach Power-of-Attorncy) [SEAL]
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ZURICH AMERICAN INSURANCE COMPANY
COLONIAL AMERICAN CASUALTY AND SURETY COMPANY
FIDELITY AND DEPOSIT COMPANY OF MARYLAND
POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS: That the ZURICH AMERICAN INSURANCE COMPANY, a corporation of the State of New
York, the COLONIAL AMERICAN CASUALTY AND SURETY COMPANY, a corporation of the State of Maryland, and the FIDELITY
AND DEPOSIT COMPANY OF MARYLAND a corporation of the State of Maryland (herein collectively called the "Companies"), by
DAVID MCVICKER, Vice President, in pursuance of authority granted by Article V, Section 8, of the By-Laws of said Companies, which
are set forth on the reverse side hereof and are hereby certified to be in full force and effect on the date hereof, do hereby nominate,
constitute, and appoint Russell D. LEAR, Kristen PEREIRO, Dulce R. HUGGINS, Darlene KRINGS, K'Anne E. VOGEL, Kelly T.
URWILLER, Royal R. LOVELL, Wesley J. BUTORAC and Steve J. BLOHM, all of GREELEY, Colorade, EACH its true and
lawful agent and Attorney-in-Fact, to make, execute, seal and deliver, for, and on its behalf as surety, and as its act and deed: any and all
bonds and undertakings, and the execution of such bonds or undertakings in pursuance of these presents, shall be as binding upon said
Companies, as fully and amply, to all intents and purposes, as if they had been duly executed and acknowledged by the regularly elected
officers of the ZURICH AMERICAN INSURANCE COMPANY at its office in New York, New York., the regularly elected officers of the
COLONIAL AMERICAN CASUALTY AND SURETY COMPANY at its office in Owings Mills, Maryland., and the regularly elected
officers of the FIDELITY AND DEPOSIT COMPANY OF MARYLAND at its office in Owings Mills, Maryland., in their own proper
persons.

The said Vice President does hereby certify that the extract set forth on the reverse side hereof is a true copy of Article V, Section 8, of
the By-Laws of said Companies, and is now in force.

IN WITNESS WHEREOF, the said Vice-President has hereunto subscribed his/her names and affixed the Corporate Seals of the said
ZURICH AMERICAN INSURANCE COMPANY, COLONIAL AMERICAN CASUALTY AND SURETY COMPANY, and
FIDELITY AND DEPOSIT COMPANY OF MARYLAND, this 31st day of January, A.D. 2018.

ATTEST:

ZURICH AMERICAN INSURANCE COMPANY
COLONIAL AMERICAN CASUALTY AND SURETY COMPANY
FIDELITY AND DEPOSIT COMPANY OF MARYLAND

-
530"
.."O"u‘"

w o,
ags,

S ) A4
. Dord AL
By:

Assistant Secretary Vice President
Dawn E. Brown David McVicker
State of Maryland

County of Baltimore

On this 31st day of January, A.D. 2018, before the subscriber, a Notary Public of the State of Maryland, duly commissioned and qualified, DAVID
MCVICKER, Vice President, and DAWN E. BROWN, Assistant Secretary, of the Companies, to me personally known to be the individuals and officers
described in and who executed the preceding instrument, and acknowledged the execution of same, and being by me duly sworn, deposeth and saith, that
he/she is the said officer of the Company aforesaid, and that the seals affixed to the preceding instrument are the Corporate Seals of said Companies, and that
the said Corporate Seals and the signature as such officer were duly affixed and subscribed to the said instrument by the authority and direction of the said
Corporations.

IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed my Official Seal the day and year first above written.

Constance A. Dunn, Notary Public
My Commission Expires: July 9, 2019

POA-F 020-5340A
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E % DENVER o e oonomse Devprmant

OFFICE OF ECONOMIC 201w oaa ::, g;pt. 807
OEVELOPMENT e 80202
t 72091.1809

www.denvergov.oTE/dsho

Diversity and Inclusiveness * in City Solicitations
Information Request Form

Type in your response, print out, sign and date; or print out and compiete manually. Piease
print legibly.

Denver Executive Order No. 101 establishes strategies between the City and private industry
to use diversity and inclusiveness to promote economic development in the City and County
of Denver and to encourage more businesses to compete for City contracts and
procurements. The Executive Order requires, among other things, the collection of certain
information regarding the practices of the City’s contractors and consultants toward diversity
and inclusiveness and encourages/requires City agencies to include diversity and
inclusiveness policies in selection criteria where legally permitted in solicitations for City
services or goods.

Answer each question below. Missing or incomplete responses will be recorded as “no”,
“not applicable”, or “none”. A proposal or response to a solicitation by a
contractor/consultant that does not include this completed form shall be deemed non-
responsive and rejected.

Business Email Address: __estimating@ironwomancon.com

Please include the Email address of the contact person facilitating this solicitation for the
City and County of Denver: twiens@ironwomancon.com

Agency Name:

__Arts and Venue __Purchasing Division __Sheriff Department
__Auditor Office __Human Services __Technology Services
__Community Planning __Economic Development __Other

__Denver International Airport __Parks and Recreation

__Environmental Health __Police Department

__Fire Department __Public Works

Project Name: ASBURY & TEJON PARK

BID/RFP No.: __201845550

Name of Contractor/Consultant: IF

What industry is your business? UNDERGROUND UTII.ITIESl ENVIRONMENTAL, TRUCI(ING & MINING
Address:

— 2680 EMERSON ST.
—DENVER, CO 80216

Business Phone No.: _720-648-0052
Business Facsimile No.: _303-484-6463

OED - Executive Order No. 101
Diversity end Inclusiveness in City Scficitations Information Request Form
Rev. 12/29/2015
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1. How many employees does your company employ?

[ 110 51-100
] 1150 over 100

1.1 How many of your company's employees are:
Full-time _100% Part-Time
2. Do you have a Diversity and Inclusiveness Program? M Yes O no

If No, and your company size is less than 10 employees continue to question 11.

Complete and sign the form.

If Yes, does it address:
2.1 Employment and retention? Mves o
2.2 Procurement and supply chain activities? Mves [ no
2.3 Customer service? {2 Yes  no

3. Provide a detailed narrative of your company’s diversity and inciusiveness principles and
programs. This may include, for example, (i) diversity and inclusiveness employee training
programs, equal opportunity policies, and the budget amount spent on an annual basis
for workplace diversity; or (ii) diversity and inclusiveness training and information to
improve customer service.

SEE ATTACHED

4. Does your company regularly communicate its diversity and inclusiveness policies to
emplioyees?
if Yes, how does your company regularly communicate its diversity and
Inclusiveness policies to employees? (select all that apply)

¥ Employee Training
E Pamphlets

Public EEO postings
M Other
[] NotApplicable
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5. If you responded that you do not have a diversity and inclusiveness program, describe any
plans your company may have to adopt such a program.

6. How often do you provide training in diversity and inciusiveness principles?

] Monthly M Annually

[0 Quarterly [C] Not Applicable [ other

6.1 What percentage of the total number of employees generally participate?
M o0-25% [ 51 -75%

0 26-50% [ 76 - 100% [J Not Applicable

7. State how you achieve diversity and inclusiveness in supply and procurement activities.
This may include, for example, narmratives of training programs, equal opportunity policies,
diversity or inclusiveness partnership programs, mentoring and outreach programs, and
the amount and description of budget spent on an annual basis for procurement and
supplier diversity and inclusiveness.

SEE ATTACHED

8. Do you have a diversity and inclusiveness committee? ¥ ves [ No

8.1 If Yes, how often does it meet?

[0 Monthly M Annually [OJ NoCommittee
[] Quarterly [J Other

8.2 If you responded that you do not have a diversity and inclusiveness committee, describe
any plans your company may have to establish such a committee.
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9. Do you have a budget for diversity and inclusivenessefforts? ™ Yes [ No

10. Does your company integrate diversity and inclusion competencies
into executive/manager performance evaluation plans? ) Yes ] No

11. Would you like information detailing how to implement a Diversity and Inclusiveness
program?
[] Yes #no
if yes, please email X0101@denvergov.org.

| attest that the information represented herein is true, corect and complete, to the best of
my knowiedge.

' 2/7/2019
Signature of Person Completing Form Date

TRAVIS WIENS
Printed Name of Person Completing Form

NOTE: Attach additional sheets or documentation as necessary for a complete response.

*“Diversity and inclusiveness program” means a program that invites values, perspectives and contributions of
people from diverse backgrounds, and integrates diversity into its hiring and retention policies, training
opportunities, and business development methods to provide an equal opportunity for each person to
participate, contribute, and succeed within the organization’s workplace. “Diversity” encompasses a wide
variety of human differences, including differences such as race, age, gender, gender identity, sexual
orientation, ethnicity, physical disabilities, appearance, historically underutilized and disadvantaged persons,
as well as social identities such as religion, marital status, socio-economic status, lifestyle, education, parental
status, geographic background, language ability, and veteran status.”

Contract No. 201845550 BF -24 December 4, 2018
A&T Park
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Statement of Quantities
Asbury & Tejon - Schedule A

o Estimated .
Pay Item # Description Quantity Units
01-21.26.03 ALLOWANCE FOR - SEE PROJECT SPECIFICATIONS 1 A/A
PROCUREMENT OF CARLSONATOR SYSTEM
2-1.1b REMOVE COMBINATION CONCRETE CURB, GUTTER 284 LF
AND SIDEWALK (3'-11")
Add'l Info: Remove Monolithic Concrete 6" Vertical Curb,
Gutter and Sidewalk (4'-0")
2-2.1 REMOVE CONCRETE SIDEWALK 2,832 SF
2-2.4 REMOVE CONCRETE CHANNEL PAVING 4,002 SF
Add'l Info: Concrete Trickle Channel through Park
2-11.1a REMOVE EXISTING 8" SANITARY SEWER PIPE 137 LF
2-11.2n REMOVE EXISTING 48" STORM SEWER PIPE 28 LF
2-11.2n REMOVE EXISTING 48" STORM SEWER PIPE 26 LF
Add'l Info: Carlsonator System Area
2-11.20 REMOVE EXISTING 54" STORM SEWER PIPE 15 LF
2-11.6n REMOVE 48" RCP FLARED END SECTION 3 EA
2-11.60 REMOVE 54" RCP FLARED END SECTION 1 EA
2-12.1 REMOVE EXISTING SANITARY MANHOLE 1 EA
2-12.7 REMOVE EXISTING STRUCTURE 1 EA
Add'l Info: Existing South Pond Outlet Structure
2-13.1 REMOVE EXISTING STORM INLET 1 EA
02-22.13 VIBRATION ASSESSMENT 1 LS
02-56.13.14 GEOFABRIC FOR WASTE CONTAINMENT 12,600 SY

Contract No. 201845550

A&T Park

Add'l Info: Orange Warning Barrier Geotextile

SQ-1

Asbury & Tejon - Schedule A

December 4, 2018



Asbury & Tejon - Schedule A

Pay Item #

Description

Estimated
Quantity

Units

02-82.16.10

3-2a

3-4a

3-5a

3-5b

3-7a

3-7b

3-8

5-1a

CERTIFIED ASBESTOS INSPECTOR (CABI)/AIR
MONITOR

HAULING OF CONTAMINATED MATERIALS TO
DENVER/ARAPAHOE DISPOSAL SITE (DADS) ASBURY
& TEJON SUPPLEMENTAL

Add'l Info: HAUL SOIL/ASBESTOS, INCLUDES
EXCAVATION AND ALL APPROPRIATE
TRANSPORT AND HANDLING OF MATERIALS
PER STATE AND LOCAL REQUIREMENTS;
Refer to supplemental Measurement & Payment

ROCK EXCAVATION ASBURY AND TEJON
SUPPLEMENTAL

Add'l Info: Earthwork, Rock Excavation; See Supplement 31
23 00 Earthwork; Refer to supplemental
Measurement & Payment

CLEARING AND GRUBBING ASBURY AND TEJON
SUPPLEMENTAL

Add'l Info: See Supplement 31 23 00 Earthwork; Refer to
supplemental Measurement & Payment

MUCK, REPLACE WITH APPROVED MATERIAL
ASBURY AND TEJON SUPPLEMENTAL

Add'l Info: Excavation, Muck, Replace with Approved
Material; See Supplement 31 23 00 Earthwork;
Refer to supplemental Measurement & Payment

HEALTH & SAFETY PLAN

MATERIAL MANAGEMENT PLAN

Add'l Info: Initial draft MMP is included in the technical
specifications

UNCLASSIFIED EXCAVATION
Add'l Info: See Supplement 31 23 00 Earthwork

IMPORTED FILL SUPPLEMENTAL FOR ASBURY AND

TEJON

Add'l Info: FEarthwork, Imported Fill; See Supplement 31 23
00 Earthwork

Contract No. 201845550 Asbury & Tejon - Schedule A

A&T Park

SQ-2

1

9,361

1,155

300

1,723

7,935

LS

CYy

CYy

LS

CY

LS

LS

CcYy

CY
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Asbury & Tejon - Schedule A

. Estimated .
Pay 1 D
ay Item # escription Quantity Units
5-2a SUBGRADE MATERIAL (SELECT BACKFILL) 100 TON
Add'l Info: see Supplement 31 23 00 Earthwork
5-2b TOPSOIL 3,658 TON
Add'l Info: Imported Topsoil, 6" Depth, See Denver Parks &
Recreation Specification 32 91 20, Must Meet
DPR Chemistry Requirments
12-1.1 6" CURB AND GUTTER 2' PAN (CDOT T2, IIB) 275 LF
12-1.7 6" CONCRETE CURB HEAD 10 LF
Add'l Info: North Pond
12-2.4 MISCELLANEOUS CONCRETE FLATWORK 55 SF
Add'l Info: Removal, dispose and install mow band concrete
strip in Carlsonator System Area
12-5.2 CONCRETE APRON 781 SF
Add'l Info: WQ Sediment Pad (North Pond) with toewall per
CDOT M-601-20 Apron Toe Wall. Includes Steel
Reinforcement.
12-5.5 CONCRETE ALLEY PAVING 495 SF
Add'l Info: Carlsonator System Area (Includes removal and
disposal of existing Alley Paving)
12-14 CONCRETE CUT-OFF WALL 12 CY
Add'l Info: Channel Grade Drop Cutoff Wall
16-1 SECURITY FENCE 3,300 LF
Add'l Info: Temporary Jobsite Perimeter Construction
Fencing
16-8 HAND RAIL 4 LF
Add'l Info: Trash Collection Railing. Includes Posts,
Horizontal and Vertical Anchor Plates and
Anchor Bolts Per Detail on Sheet No. C110
20-2be ASPHALT SURFACE COURSE, SX, RAP 20%, N=75, 64- 876 SY-IN
22.
Contract No. 201845550 Asbury & Tejon - Schedule A December 4, 2018
A&T Park SQ-3



Asbury & Tejon - Schedule A

Estimated

Pav 1 Descrinti .
ay Item # escription Quantity Units
20-3be ASPHALT BASE COURSE, S, RAP 20%, N=75, 64-22. 2,400 SY-IN
20-4 ASPHALT ROTOMILL 8,100 SY-IN
Add'l Info: Removal of Asphalt, Assumed 10-Inch Thickness
of Asphalt to be Removed
30-1b RIPRAP TYPE L 123 SY
Add'l Info: Soil Riprap,See Supplement 31 37 00
30-1c RIPRAP TYPE M 540 SY
Add'l Info: Void-Filled Riprap,See Supplement 31 37 00
30-2b.1 GROUTED BOULDERS (30" DIAMETER) 35 EA
Add'l Info: North Pond Landscape Boulders (Loose Boulders
and Boulders Set in Concrete Pad). See
Supplement 31 37 19
30-2k BOULDER (4 FOOT DIAMETER) 52 EA
Add'l Info: Landscape Boulder 24-inch to 48-inch average
range per detail on Sheet L400. See Supplement
313700
30-2k BOULDER (4 FOOT DIAMETER) 10 EA
Add'l Info: Slab Stone Boulder Stone Step (size to achieve 4-
foot wide trail with 6" height per step) per detail
on Sheet L400. See Supplement 31 37 00
30-2k BOULDER (4 FOOT DIAMETER) 11 EA
Add'l Info: 30-inch to 36-inch boulder set in concrete walk
per detail on Sheet L503. See Supplement 31 37 00
34-2.3¢ 18" DIAMETER C-76 RCP, CLASS III 37 LF
34-2.3n 48" DIAMETER C-76 RCP, CLASS III 7 LF
Add'l Info: 30-Degree Bend
34-2.3n 48" DIAMETER C-76 RCP, CLASS III 12 LF

Contract No. 201845550

A&T Park

Add'l Info: Carlsonator System Area

Asbury & Tejon - Schedule A
SQ-4

December 4, 2018



Asbury & Tejon - Schedule A

Pay Item #

Description

Estimated
Quantity

Units

34-7.1a

34-7.1g

34-12.1a

34-12.1c

34-12.7

34-12.7

34-12.7

34-12.7

34-12.7

34-12.7

8" DIAMETER PVC PIPE
Add'l Info: Solid Wall PVC

24" DIAMETER PVC PIPE
Add'l Info: Carlsonator System Area Solid Wall PVC

4' DIAMETER PRECAST MANHOLE WITH TYPE A
BASE & CONCENTRIC CONE

Add'l Info: w/ Outside Drop

4' DIAMETER PRECAST MANHOLE WITH TYPE C
BASE & CONCENTRIC CONE

CAST-IN-PLACE SPECIAL STRUCTURE
Add'l Info: North Pond Inlet - Structure #1

CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: North Pond Water Quality -
Structure #2

CAST-IN-PLACE SPECIAL STRUCTURE
Add'l Info: South Pond Inlet - Structure #3

CAST-IN-PLACE SPECIAL STRUCTURE
Add'l Info: South Pond Inlet - Structure #4

CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: South Pond Water Quality -
Structure #5

CAST-IN-PLACE SPECIAL STRUCTURE

Add'l Info: Installation of Carlsonator Vault System and any

other appurtenances associated with the

Carlsonator system. This bid item also includes
repairs to the existing irrigation system that are

impacted during the installation of the
Carlsonator system.

Contract No. 201845550 Asbury & Tejon - Schedule A

A&T Park

SQ-5

130

20

LF

LF

EA

EA

EA

EA

EA

EA

EA

EA
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Asbury & Tejon - Schedule A

Estimated

Pav 1 Descrinti .
ay Item # escription Quantity Units
34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE 1 EA
Add'l Info: 8-foot diameter manhole with internal weir wall
(Carlsonator System Area). Manhole shall
conform to CDOT M&S Standards (M-604-20).
34-12.7 CAST-IN-PLACE SPECIAL STRUCTURE 1 EA
Add'l Info: 8-foot diameter manhole (Carlsonator System
Area). Manhole shall conform to CDOT M&S
Standards (M-604-20).
34-12.8 UNCOVER AND RAISE (ADJUST) MANHOLE 1 VF
34-13.1a 8" PIPE OUTSIDE DROP 1 EA
34-14.4 CONCRETE COLLARS 1 EA
Add'l Info: Concrete Closure 8" Sanitary Sewer
34-16.2a SINGLE #16 INLET WITH OPEN THROAT 1 EA
34-17.1a PRE-VIDEO INSPECTION OF 8" DIAMETER SEWER 221 LF
PIPE
34-17.2a CLEANING OF 8" DIAMETER SANITARY PIPE 221 LF
34-17.3a 8" DIAMETER SANITARY SEWER BY-PASS PUMPING 130 LF
40-7 REMOVE TREES (>6" DIAMETER) 6 EA
40-8 REMOVE BUSHES 3 EA
40-8 REMOVE BUSHES 15 EA
Add'l Info: (Around Existing Flared End Sections)
41-1 TRAFFIC CONTROL 1 LS
43-1b STORM WATER MANAGEMENT (SCENARIO 2) See SCS 1 LS
23.0
Contract No. 201845550 Asbury & Tejon - Schedule A December 4, 2018

A&T Park
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Asbury & Tejon - Schedule A

. Estimated .
Pay I D

ay Item # escription Quantity Units
44-1 DEWATERING 1 LS

Add'l Info: See See Supplement 31.23.19.01 Water Control
and Dewatering

47-1 CONSTRUCTION SURVEYING 1 LS

Add'l Info: Includes intermediate As Built survey drawings
for Playground Equipment area, sub drainage
systems, etc., incremental surveys to measure
earthwork and Final As-Built Survey

47-2 SURVEY MONUMENTATION 5 EA
50-1 MOBILIZATION 1 LS
Contract No. 201845550 Asbury & Tejon - Schedule A December 4, 2018
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Statement of Quantities
Asbury & Tejon - Schedule

Pay Item # Description

B

Estimated
Quantity

Units

01-56.39.01 TREE & SHRUB RETENTION, MAINTENANCE AND

PROTECTI
Add'l Info:

ON

This is for existing established trees and shrubs
protected and maintained during construction
activities, includes water. See Denver Forestry
requirements.

01-56.39.02 TREE PROTECTION FENCING [orange plastic]

01-56.39.03 TREE PROTECTION FENCING [6' chain link]

Add'l Info:

Includes Tree Wrap

02-41.00.01A REMOVE SEE ADDITIONAL NOTES===>

Add'l Info: Removal of concrete pads under bench and picnic

tables

02-41.00.01E REMOVE SEE ADDITIONAL NOTES===>

Add'l Info:

Remove Picnic Table and Benches

32-13.13.02 CONCRETE PAD SEE ADDITIONAL NOTES ==—>

Add'l Info:

6" Depth, Concrete Pad for Picnic Tables and
Benches.

32-13.13.03 CONCRETE WALK SEE ADDITIONAL NOTES ===>

Add'l Info:

6" Depth, Width Varies per plans. This bid item
includes 252 LF of thickened edge per detail 3 on
Sheet L501. Includes Aggregate Base Course.

32-13.13.04 CONCRETE CURB ADDITIONAL NOTES ==>

Add'l Info:

32-15.40.01 CRUSHED
Add'l Info:

6-inch high curb head adjacent to park bench
concrete pad

STONE PAVING
Crusher fines - Trail

32-33.00.01 PARKS SPEC SITE FURNISHINGS - PICNIC TABLES

Add'l Info: Procure/install per plan set detail - Concrete Pad

Contract No. 201845550
A&T Park

paid under Concrete

Asbury & Tejon - Schedule B
SQ-8

1

4,500

4,500

160

509

7,350

28

350

LS

LF

LF

SF

EA

SF

SF

LF

SF

EA

December 4, 2018



Asbury & Tejon - Schedule B

Pay Item #

Description

Estimated
Quantity

Units

32-33.00.02

32-80.00.01

32-84.33.01

32-91.13.01

32-91.13.50

32-92.20.01

32-92.20.02

32-92.20.03

32-92.20.04

32-92.23.01

PARKS SPEC SITE FURNISHINGS - BENCH

Add'l Info: Procure/install per plan set detail - Concrete Pad
paid under Concrete

IRRIGATION SYSTEMS - SEE PLAN SHEETS FOR
DETAILS

Add'l Info: Also includes new mainline connections

AUTOMATIC IRRIGATION CONTROLLERS (installation

per plan set)

Add'l Info: Installation of New Toro Controller Assembly that
will furnished to contractor by Denver Dept of
Parks and Recreation.

SOIL PREPARATION
Add'l Info: Sodded Areas Only

SOIL PREPARATION - MULCH PER PLAN SET
(BEDDING AREAS)

WET MEADOW SEED MIX [per plan set] INCLUDES
SOIL AMENDMENTS Certified Installer & Certified
Pesticide applicator included

Add'l Info: Soil Preparation included in seed cost

TRANSITIONAL NATIVE SEED MIX [per plan set]
INCLUDES SOIL AMENDMENTS Certified Installer &
Certified Pesticide applicator included

Add'l Info: Soil Preparation included in seed cost

UPLAND NATIVE SEED MIX [per plan set] INCLUDES
SOIL AMENDMENTS Certified Installer & Certified
Pesticide applicator included

Add'l Info: Soil Preparation included in seed cost

WETLAND SOD [per plan set] Certified Installer & Certified
Pesticide applicator included

Add'l Info: Soil Preparation included in sod cost

PARKS SPEC SODDING (NOT WETLAND) KENTUCKY
BLUEGRASS, Certified Installer & Certified Pesticide
applicator included

Contract No. 201845550 Asbury & Tejon - Schedule B

A&T Park

SQ-9

3

41,475

1,313

18,690

13,965

77,700

5,355

41,475

EA

LS

EA

SF

SF

SF

SF

SF

SF

SF
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Asbury & Tejon - Schedule B

. Estimated .
Pay 1 D
ay Item # escription Quantity Units

32-93.00.01 ROCKY MOUNTAN MAPLE 2" CALIPER [acer 7 EA
glabrum](includes maintenance until final acceptance)

32-93.00.02 SHAGBARK HICKORY 2" CALIPER [carya ovata](includes 2 EA
maintenance until final acceptance)

32-93.00.03 HACKBERY 2" CALIPER [celtis occidentalis] (includes 5 EA
maintenance until final acceptance

32-93.00.04 SMOKE TREE 2" CALIPER [cotinus coggygria] (includes 3 EA
maintenance until final acceptance)

32-93.00.05 RADIANT CRABAPPLE 2" CALIPER [malus 'radiant'] 2 EA
(includes maintenance until final acceptance)

32-93.00.06 AMERICAN PLUM 2" CALIPER [prunus americana] 4 EA
(includes maintenance until final acceptance)

32-93.00.07 BUR OAK 2" CALIPER [quercus macrocarpa] (includes 7 EA
maintenance until final acceptance)

32-93.00.08 RED OAK 2" CALIPER [quercus rubra] (includes 4 EA
maintenance until final acceptance)

32-93.00.101 PANCHITO MANZANITA 5 GALLON [Arctostaphylos x 7 EA
coloradoensis 'Panchito’] (includes maintenance until final
acceptance)

32-93.00.102 CREEPING WESTERN SAND CHERRY 5 GALLON 6 EA
[Prunus besseyi 'Pawnee Buttes'](includes maintenance until
final acceptance)

32-93.00.103 ROCKY MOUNTAIN SUMAC 1 GALLON [Rhus glabra 16 EA
cismontana](includes maintenance until final acceptance)

32-93.00.104 GREEN MOUND CURRANT 1 GALLON [Ribes alpinum 18 EA
'Green Mound'](includes maintenance until final acceptance)

32-93.00.105 GOLDEN CURRENT 5 GALLON [Ribes aureum](includes 6 EA
maintenance until final acceptance)

Contract No. 201845550 Asbury & Tejon - Schedule B December 4, 2018
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Asbury & Tejon - Schedule B

. Estimated .
Pay 1 D
ay Item # escription Quantity Units
32-93.00.106 BOULDER RASPBERRY 5 GALLON [Rubus deliciosus 5 EA
](includes maintenance until final acceptance)
32-96.43.01 TREE REMOVAL, STORAGE, TRANSPLANTING 2 EA
(includes maintenance until final acceptance)
Add'l Info: Asbury and Tejon Parks Specifications detail all
tree firm
Contractor Consulting Arborist qualifications
32-97.00.01 LANDSCAPE MAINTENANCE OF SEEDED AND 1 LS
SODDED AREAS (until final acceptance)
Add'l Info: New plantings and transplanted items.
Contract No. 201845550 Asbury & Tejon - Schedule B December 4, 2018

A&T Park SQ-11



Statement of Quantities
Asbury & Tejon - Add Alt 1 (Playground Retrofit)

Pay Item #

Estimated
Quantity

Description

Units

30-2

30-2e

30-2¢

01-21.26.001

02-41.00.01A

02-41.00.01B

02-41.00.01C

02-41.00.02

03-30.00.01

Contract No. 201845550

A&T Park

GROUTED RIPRAP 22

Add'l Info: Faced Type L and Type M Grouted Riprap
(underneath embankment slide chute). See
Supplement 31 37 19

GROUTED BOULDER EDGE (3 FOOT DIAMETER) 60

Add'l Info: 36-inch to 42-inch boulder set in concrete curb
wall per detail on Sheet L503. See Supplement 31
3719

GROUTED BOULDER EDGE (3 FOOT DIAMETER) 262

Add'l Info: Stacked Boulder Walls (30" Boulders) per detail
on Sheet L503. See Supplement 31 37 19

PARKS PRODUCT ALLOWANCE - SEE PROJECT 1
SPECIFICATIONS PLAY EQUIPMENT

Add'l Info: Playground Play Structures Procurement A-K

REMOVE SEE ADDITIONAL NOTES===> 3,800
Add'l Info: Remove Safety Surface

REMOVE SEE ADDITIONAL NOTES=—=> 1
Add'l Info: Remove all Play equipment, footings ect.

REMOVE SEE ADDITIONAL NOTES ===> 165
Add'l Info: Existing Play Pit Edge, as shown on plans

REMOVE SPECIAL ITEM SEE ADDITIONAL 1
NOTES=—=—=>
Add'l Info: Remove, protect and store existing entrance

boulder/stone

CAST IN PLACE CONCRETE SEE ADDITIONAL NOTES 106
===>

Add'l Info: Structurally Reinforced Concrete Wall 12" wide X
approximate average height 60" per plans and
detail on Sheet L502.

Asbury & Tejon - Add Alt 1 (Playground Retrofit)
SQ-12

SY

LF

LF

A/A

SF

LS

LF

EA

LF
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Asbury & Tejon - Add Alt 1 (Playground Retrofit)

Estimated

Unit
Quantity mes

Pay Item # Description

32-13.13.03 CONCRETE WALK SEE ADDITIONAL NOTES ===> 2,100 SF

Add'l Info: 6" Depth, Width Varies per plans. This bid item
includes 252 LF of thickened edge per detail 3 on
Sheet L501. Includes Aggregate Base Course.

32-13.13.05 CONCRETE RAMP WITHIN PARK AREA SEE 6 CY
ADDITIONAL NOTES ==>

Add'l Info: Three ramps in playground, Includes fiber mesh
and Aggregate Base Course underneath ramp.

32-15.40.01 CRUSHED STONE PAVING 350 SF
Add'l Info: Crusher fines - Ghost Grove

32-18.16.01 ENGINEERED WOOD FIBER PLAYGROUND 6,300 SF
SURFACING

Add'l Info: Qualified installer - coordinate design with under
drain system which is a separate bid item,33-
46.00.01

32-33.00.01 PARKS SPEC SITE FURNISHINGS - PICNIC TABLES 2 EA

Add'l Info: Procure/install per plan set detail - Concrete Pad
paid under Concrete

32-33.00.02 PARKS SPEC SITE FURNISHINGS - BENCH 3 EA

Add'l Info: Procure/install per plan set detail - Concrete Pad
paid under Concrete

32-33.00.03 PARKS SPEC SITE FURNISHINGS - GHOST GROVE 1 EA
Add'l Info: Procure/install per plan set detail

32-33.00.04 PARKS SPEC SITE FURNISHINGS - LOG STAIR 1 EA
Add'l Info: Procure/install per plan set detail

32-33.00.05 PARKS SPEC SITE FURNISHINGS - LOG FLUME 1 EA
Add'l Info: Procure/Install per plan set detail

32-33.00.06 PARKS SPEC SITE FURNISHINGS SEE ADDITIONAL 1 EA
NOTES ===>
Add'l Info: Install previously removed and protected existing
boulder per plan set

Coniract No. 201845550 Asbury & Tejon - Add Alt 1 (Playground Retrofit) December 4, 2018
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Asbury & Tejon - Add Alt 1 (Playground Retrofit)

Pay Item # Description Estimated

Quantity Units
32-33.50.01 PLAYGROUND EQUIPMENT INSTALLATION PER MFG 1 LS
SPECIFICATIONS - QUALIFIED INSTALLER
Add'l Info: Bear Cub, Embankment Slide Chute, Custom PT
5-12, Kidnetix twirl, Deco Spring Rider, Custom
PT 2-5, enclosed seat X2, belt seat x2, Primetime
swing, Primetime swing add a bay
33-46.00.01 SUBDRAINAGE FOR PLAYGROUND (includes all piping 1 LS
and appurtenances)
Add'l Info: Sheet L502 - described as: 3 ea 6" multiflow
systems; 4 connections, 60 LF of Solid wall ADS
and 2 sloped concrete daylight encasements to be
installed underneath Engineered Wood Fiber
Playground Surfacing 32-18.16.01
Contract No. 201845550 Asbury & Tejon - Addsgltli (Playground Retrofit) December 4, 2018
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

NOTICE FOR INVITATION FOR BIDS
FOR CONTRACT NO. 201845550

ASBURY & TEJON PARK

BID SCHEDULE:
11:00 a.m., Local Time
January 17, 2019

Sealed bids will be received in Room 6.G.7, 201 W. Colfax Ave., Denver, CO 80202, beginning at 10:30 a.m., no
later than 11:00 a.m., on bid day. All properly delivered bids will then be publicly opened and read aloud.

Bids submitted prior to 10:30 a.m. on the specified bid opening date/time shall be presented at the Office of Contract
Administration, Attention: David Relaford, Public Works Contract Administration, 201 W. Colfax Ave., Department
614, Denver, CO 80202.

Prior to submitting a bid, the bidder shall consult the Contractor's Bulletin Board located at 201 W. Colfax Ave., 2"
Floor, Denver, CO 80202 and/or www.work4denver.com.

GENERAL STATEMENT OF WORK:

Asbury & Tejon Park is a relatively small park comprised of two parcels near the intersection of West Asbury Avenue
and South Tejon Street in the southwest portion of the City and County of Denver. The current stormwater
infrastructure located within the park impacts both the function and aesthetics of the park from a recreational
standpoint. This project entails the retrofit of the existing detention basins in Asbury & Tejon Park to include water
quality and improve recreational aspects of park. The improvements will include regrading the ponds, removing the
concrete trickle channel and replacing it with a constructed wetland channel to maximize stormwater quality. The
project will include the construction of special structures, pipes, riprap placement, loose and grouted boulder
construction, earthwork and fine grading, asbestos mitigation, irrigation work, playground equipment and other
miscellaneous surface restoration.

ESTIMATED CONSTRUCTION COST:
The estimated cost of construction for this project is between $2,044,000 and $2,500,000.

TEXTURA CONSTRUCTION PAYMENT MANAGEMENT:

Bidders are required, when preparing a bid, to agree it shall use the Textura® Construction Payment Management
System (“Textura”) to request payment from the City and to pay subcontractors. All certified subcontractors or
suppliers who are listed for participation towards any assigned program goal must be paid via Textura. All fees
associated with Textura are to be paid by the awarded Contractor. Bidders shall use the pricing scale provided in
Instructions to Bidders to price the Textura service appropriately. For details on the company and service, contact
the Textura® Corporation at 866-TEXTURA or www.texturacorp.com.

DOCUMENTS AND BID INFORMATION AVAILABLE:

Contract Documents complete with Technical Specifications and, if applicable, construction drawings will be
available on the first day of publication at: www.work4denver.com. To download digital Contract Documents at a
cost of $15 per download, reference eBid Document Number #6014587. Contact QuestCDN at 952-233-1632 or
info@questcdn.com for assistance.

PRE-BID CONFERENCE:
A pre-bid conference will be held for this Project at 9:00 a.m., local time, on December 17, 2018. This meeting will
take place at: the Webb Building, Conference Room 4.1.4, 201 W. Colfax Ave., Denver, CO 80202.

DEADLINE TO SUBMIT QUESTIONS:
January 4, 2018, 10:00 a.m. local time.
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PREQUALIFICATION REQUIREMENTS:

Each bidder must be prequalified as a 1E(5)SEWER — OPEN CHANNEL AND POND or 1E(4) - PIPED SEWER
at or above the $3,000,000.00 monetary level in accordance with the City’s Rules and Regulations Governing
Prequalification of Contractors. Each bidder must have submitted a prequalification application a minimum of ten (10)
calendar days prior to the bid opening date. Applications must be submitted to the Department of Public Works,
Prequalification Section, 201 W. Colfax Ave., Department 614, Denver, CO 80202. To view the Rules and Regulations
and to obtain a prequalification application, please visit our website at www.denvergov.org/prequalification or call 720-
865-2539 for prequalification information ONLY.

MINORITY AND WOMAN BUSINESS ENTERPRISE PARTICIPATION:

Construction, reconstruction and remodeling contracts made and entered into by the City and County of Denver are
subject to Article 111, Divisions 1 and 3 of Chapter 28 of the Denver Revised Municipal Code, (Sections 28-31 to 28-
36 and 28-52 to 28-90 D.R.M.C) and all Minority and Woman Business Enterprise and Equal Employment
Opportunity Rules and Regulations adopted by the Director of the Division of Small Business Opportunity.

Article 111, Division 3 of Chapter 28 of the D.R.M.C. directs the Director of the Division of Small Business
Opportunity to establish a project goal for expenditures on construction, reconstruction, and remodeling work
contracted by the City and County of Denver. The specific goal for this project is:

10% Minority and Woman Business Enterprise (M/WBE) Participation

Project goals must be met with certified participants as set forth in Section 28-60, D.R.M.C. or through the
demonstration of a sufficient good faith effort under Section 28-62 D.R.M.C. For compliance with good faith
requirements under Section 28-62(b), the M/WBE percentage solicitation level required for this project is
100%.

The Director of the Division of Small Business Opportunity urges all participants in City construction, reconstruction
and remodeling projects to assist in achieving these goals.

MISCELLANEQUS:
Contracts for construction, reconstruction, and remodeling are subject to the City prevailing wage rate requirements
established pursuant to Section 20-76, D.R.M.C.

As its best interest may appear, the City and County of Denver reserves the right to reject any or all bids and to waive
informalities in bids.

A modified version of this Notice of Invitation for Bids and the project’s Statement of Quantities is available on the
City and County of Denver’s website at: www.work4denver.com .

Publication Dates: December 5, 6, 7, 2018
Published In: The Daily Journal
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

INSTRUCTIONS TO BIDDERS

IB-1  INSTRUCTION TO BIDDERS
These Instructions to Bidders are a part of the Contract Documents and are intended to serve as a guide to
bidders. They are general in nature and may be amended or supplemented as needed to support any one
specific invitation to bid. Each bidder shall prepare its bid in strict compliance with all requirements of the
Contract Documents and by careful application of these instructions.

1B-2 BIDDING
The copy of the Contract Documents contains the Bid Form and Submittal Package for this Project, which
must be used to submit a bid hereunder. The bidder must fully complete, execute and submit this Bid Form
and Submittal Package, along with any other specified components of the Contract Documents, as its bid for
the referenced Project.

A bidder is not required to submit as part of its bid the entire set of Contract Documents distributed by the
City pursuant to the Notice of Invitation for Bids, if the bidder executes and submits the Bidder
Acknowledgment Form included with the Bid Form and Submittal Package as part of its bid. However, each
bidder, by submitting its bid, shall be conclusively presumed to have received and reviewed all of the
information contained in the Contract Documents as this term is further defined herein.

Each bid must be enclosed in a sealed envelope, must be addressed to the Manager and must show on the
face of the envelope the full name of the bidder, the City Project number, and descriptive title of the Project
for which the bid is made.

The advertisement for Notice of Invitation for Bids will identify where and when the bid must be delivered.

IB-3 CONTRACT DOCUMENTS AS PUBLISHED BY CITY
Each bidder shall be responsible for, and shall be deemed to have received, all the information contained in
the Contract Documents as distributed by the City pursuant to the Notice of Invitation for Bids, including
addenda, whether or not such bidder has reviewed all or part of the Contract Documents in either its hard
copy form or in any other format. If organizations or companies other than the City or its design professional
distribute the City's Contract Documents for review by prospective bidders, whether in hard copy or via
electronic or other media, neither the City nor its design professional shall be responsible for the content,
completeness or accuracy of any information distributed or transmitted by any such organization or company.

IB-4 COMPLETING AND SIGNING THE BID FORMS
The bidder must complete the Bid Form by legibly writing or printing in ink, in words and figures as required,
all the bidder's prices offered for the Work to be performed. All blank spaces, which require a response of
the bidder, must be properly completed in full. If in the process of evaluating a bid, words and figures, as
written on the Bid Form by the bidder, do not agree, the written words will govern.

For Bid Forms requiring unit price bids, the bidder shall write in the Bid Form spaces provided a unit price
for each item for which a quantity is given and shall also write the product of each unit price and the quantity
specified in the “Amount” or “Total” space provided.

Each bidder must sign the Bid Form and give the bidder's current business address. If an individual, the
signature must be of the individual offering the bid; if a partnership, the signature must be that of a general
partner; and if a corporation, both the president and the secretary must sign and the seal of the corporation
must be affixed. Signatures of other persons may be acceptable if the bid contains sufficient evidence,
satisfactory to the City in its sole discretion, to indicate that the other persons are authorized to bind the
bidder.
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IB-5 UNACCEPTABLE BIDS
The City will not accept bids from Bidders not prequalified with the Department of Public Works (if
prequalification is required for this project), in arrears to the City upon debt or contract, or which are
defaulters (as surety or otherwise) upon any obligation to the City.

IB-6 INFORMAL AND UNBALANCED BIDS
Any alteration, interlineations, erasure, omission, deletion or addition by the bidder to the Bid Form and
Submittal Package or other parts of the Contract Documents submitted with the Bid Form and Submittal
Package, as originally issued to the bidder, shall render the accompanying bid informal and may constitute
cause for rejection.

Any unauthorized addition, conditional or alternate bids, failure to provide a unit price, lump sum amount or
authorized alternate item specified or other irregularities of any kind which tend to render the bid incomplete,
indefinite or ambiguous shall render the bid informal and may constitute cause for rejection.

Bids that are unbalanced so that each item does not reasonably carry its own proportion of cost or that contain
inadequate or unreasonable prices for any item may be rejected. Bids, which have not acknowledged all
addenda to the Contract Documents issued for this bid, may also be rejected.

The right is reserved by the City to reject any or all bids and to waive any informalities where it is deemed
by the City to be in the best interests of the City to do so.

1B-7 ONLY ONE BID ACCEPTED
The City will accept only one bid for the same work from any one bidder. This includes bids that may be
submitted under different names by one business enterprise.

IB-8 BID GUARANTEE

As a guarantee of good faith on the part of the bidder, each bid must be accompanied by a bid guarantee,
consisting of either a certified or cashier's check made payable without condition to the order of the City and
County of Denver or a bid bond written by an approved corporate surety in favor of the City and County of
Denver. If the bid of a bidder is acceptable and the bidder is notified by the Manager that it is considered to
be the Apparent Low Bidder and said bidder fails to execute a contract in the form prescribed or to furnish a
performance and payment bond with a legally responsible and approved surety or to furnish the required
evidence of insurance or satisfy all conditions precedent to contract execution within five (5) days after such
notice is made by the City, said bid guarantee shall be forfeited to the City as liquidated damages and not as
a penalty.

The bid guarantee shall be in the amount of five percent (5%) of the total bid unless otherwise specified in
the Notice of Invitation for Bids and on the form appearing in the Contract Documents in the Bid Form and
Submittal Package. Failure to submit a properly executed bid guarantee, on the form provided herein may,
in the City’s sole discretion, constitute cause for rejection.

Following award and execution of the Contract by the Apparent Low Bidder, or earlier in the sole discretion
of the City, bid guarantees of all but the Apparent Low Bidder will be returned. When the Apparent Low
Bidder executes the Contract and delivers to the City satisfactory performance and payment bonds, required
insurance documentation, and has satisfied all conditions precedent to contract execution by the City, and
after approval, if any, by the Council of the City of the proposed Contract with the Apparent Low Bidder,
the bid guarantee of the Apparent Low Bidder shall be returned. Such return shall be made within one
hundred twenty (120) days from date bids are opened unless otherwise specified in the Special Contract
Conditions.

1B-9 SITE INSPECTION AND INVESTIGATIONS
Prior to submitting a bid, the bidder is invited to inspect the work site and its surroundings. Although the
bidder is not required to make such an inspection before bidding, for purposes of the Contract it shall be
conclusively presumed that by failing to make such an inspection, the bidder has waived the right to later
claim additional compensation or time extensions for conditions which would have been evident had the site
been inspected.
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1B-10

1B-11

1B-12

1B-13

1B-14

1B-15

Drawings and Technical Specifications, defining the Work to be done, were prepared on the basis of
interpretation by the design professionals of information derived from investigations of the work site. Such
information and data are subject to sampling errors, and the interpretation of the information and data depends
to a degree on the judgment of the design professional. In view of this, the bidder is invited to make such
additional investigations as the bidder's judgment dictates the need for such investigations. Information about
the degree of difficulty of the Work to be done cannot totally be derived from either the Drawings or
Technical Specifications or from the Manager or his representatives.

Since the bid information cannot be guaranteed, the Contractor shall have assumed the risks attendant to
successful performance of the Work and shall never make claim for additional compensation or time
extensions on the grounds that the nature or amount of work to be done was not understood by the bidder at
the time of the bidding.

INCONSISTENCIES

Any seeming inconsistencies or ambiguities between different provisions of the Contract Documents or any
point which the bidder believes requires a decision or interpretation by the City must be inquired into by the
bidder by addressing a formal written communication to the Manager of Public Works and sending or
delivering it to the offices of the Division of Public Works advertising this Project for bid at least forty-eight
(48) hours, excluding Saturdays, Sundays, and holidays, before the time set for the opening of bids

Information about the decision or interpretation made in response to any inquiry will be posted on the
Contractor's Bulletin Board (refer to IB-12 CONTRACTOR'S BULLETIN BOARD, for the location of the
Contractor's Bulletin Board). If the matter raised requires, in the sole discretion of the Manager, that an
addendum to the bid documents be issued, such addendum will be published and each bidder shall be required
to acknowledge the addendum by signing and identifying it in the Bid Form when submitting the bid.

After bids are opened, all bidders must abide by the formal response of the Manager, as to any interpretation.
The City shall not be bound and the bidder shall not rely on any oral communication, interpretation
clarification or determination of the Contract Documents prior to bid opening.

WITHDRAWAL OF BID

A bidder may withdraw its bid at any time prior to the time for receipt of bids set forth in the Notice of
Invitation for Bids by making written request upon the Manager of Public Works. After such time, no bid
may be withdrawn or modified.

Such request must be signed by the persons authorized to bind the bidder as defined in IB-3, COMPLETING
AND SIGNING BID FORMS.

CONTRACTOR'S BULLETIN BOARD

It shall be conclusively presumed that the bidder has, before submitting any bid, read and shall take full
responsibility for all addenda, posted decisions, and other information relevant to the bid posted by the City
on the Contractor's Bulletin Board. The Contractor's Bulletin Board is located at 201 W. Colfax, 2" Floor,
Denver, CO 80202, in the Wellington E. Webb Municipal Office Building.

PRE-BID MEETING
Bidders are urged to attend the pre-bid meeting(s) scheduled for this Project. Attendance is not mandatory;
however, bidders will be held responsible for all information presented at such meeting(s).

ADDENDA

As its best interests may require, the City may issue addenda to the Contract Documents. Such addenda shall
be posted on the Contractor’s Bulletin Board and made available to all persons having purchased a set of
Contract Documents as set forth in the Notice of Invitation for Bids contained herein. All bidders must
acknowledge receipt of all addenda on the Bid Form at the time of submission of the bid.

BID OPENING

Bidders are invited to be present at the bid opening. Unless otherwise suspended, delayed or canceled by
posted notice from the Manager, bid opening will occur at the time and place designated in the Notice of
Invitation for Bid.
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IB-16 EVALUATION OF BIDS AND BASIS OF BID SELECTION
Bids will be evaluated after being read in open meeting at the place designated for such bid opening. All low
bidders' bids will be reviewed for responsiveness to the requirements of the Contract Documents and whether
or not the bids contain irregularities which could give any bidder an unfair advantage.

Selection will be made on the basis of the lowest, total, responsive, qualified bid, which bid shall include the
total base bid set forth on the Bid Form, plus the total of any alternates set forth on the Bid Form and selected
by the City during evaluation. Alternates, if any are included in the bid, will be selected in the priority shown
on the Bid Form, subject to the limits of available funds. Bid selection will be subject to all requirements
and special bidder qualifications contained herein and subject to approval of such resulting Contract in
accordance with the Charter and Revised Municipal Code of the City and County of Denver. In addition to
all other specified requirements, the City will correct arithmetical errors in all bids and corrected totals only
will be considered as the basis of selection.

Upon concluding that the bid is, in fact, the lowest, total, responsive bid to the bidding conditions and that of
a responsible, qualified bidder, the City will notify the Apparent Low Bidder.

As its best interests may appear, the City and County of Denver reserves the right to waive informalities in
bids, to reject any and all bids and to rebid the Project.

IB-17 NOTICE TO APPARENT LOW BIDDER

The Notice to Apparent Low Bidder, a form of which is included in the Contract Special Conditions Section
of the Contract Documents, is issued by the City directly to the selected bidder and informs the bidder that
the Manager intends to seek approval of the execution of the Contract by the City in accordance with the
Charter and Revised Municipal Code of the City and County of Denver. Specifically, it informs the bidder
of its obligations with respect to execution of the Contract and instructs the bidder on how to proceed toward
execution of the Contract. The City reserves the right to notify the Apparent Low Bidder, at any time within
one hundred twenty (120) days from the date of the opening of the bids, that approval to contract with the
Apparent Low Bidder shall be sought in accordance with the Charter and Revised Municipal Code of the
City and County of Denver.

In accordance with the terms and conditions contained in the Bid Form and Submittal Package and any
additional requirements set forth in the Notice to Apparent Low Bidder or elsewhere in the Contract
Documents, the Apparent Low Bidder shall execute the Contract Form contained in the Contract Documents
made available by the City for execution in the appropriate number of counterparts. The Apparent Low
Bidder shall return the fully executed Contract Document sets, along with any supplemental documents
required herein, to the City and shall comply with all other conditions precedent to Contract execution within
five (5) days of the date of issuance of the Notice to Apparent Low Bidder by the City. Failure to comply
with each of these requirements within five (5) days of the date of issuance of the Notice to Apparent Low
Bidder by the City shall render the bid nonresponsive and may constitute cause for rejection.

Issuance of such Notice shall not, however, constitute a commitment on the part of the City or create any
rights in the Apparent Low Bidder to any contract with the City.

IB-18 EXECUTION OF CONTRACT
The process of executing a contract requires action by both the apparent low bidder and the City. After it
notifies the Apparent Low Bidder, the City will prepare the Contract Documents by incorporating all of the
documents submitted by the Apparent Low Bidder into one or more executable copies. Upon notification
that contracts documents are ready for execution the Apparent Low Bidder shall execute the contract
documents. At this time, the successful bidder shall also provide certain supplemental documents for
incorporation into the Contract Documents. These supplemental documents shall include: the properly
executed Certificate of Insurance Forms evidencing the apparent low bidder’s satisfactory compliance with
the insurance requirements set forth in the Contract Documents; a properly executed Payment and
Performance Bond Form and appropriate Power of Attorney evidencing the Apparent Low Bidder’s
satisfactory compliance with the bonding requirements set forth in the Contract Documents; and
documentation of compliance with any other conditions precedent to execution of the Contract by the City
set forth in the Contract Documents. The insurance and bond forms contained in the Contract Special
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Conditions Section of the Contract Documents must be used in satisfying these supplemental document
requirements.

These documents are then delivered to the City within the prescribed time period for examination of the
documents to determine whether or not the Contractor has correctly executed the Contract and has correctly
provided the required supplemental documents and that these documents are satisfactorily and properly
completed. From here, all of the documents are forwarded to the City Attorney who will, if the insurance
and bonding offered is acceptable and if all other elements of the Contract Documents are in order,
recommend that the Manager and the Mayor approve the documents and, when required by the City Charter,
prepare an ordinance for submittal to City Council authorizing the execution of the Contract. The City
Attorney shall in all applicable instances submit the proposed contract and ordinance to City Council. After
City Council approval, the Contract shall be reviewed by the City Attorney and routed for execution by the
Mayor, the Clerk for attestation and the Auditor for countersignature and registration. When the total process
of contract execution is complete, a Notice to Proceed will be issued and a single executed copy of the
Contract will be delivered to the Contractor. Any work performed or a material purchased prior to the
issuance of Notice to Proceed is at the Contractor's risk.

IB-19 BONDING REQUIREMENTS

In accordance with the provisions of General Contract Conditions, Title 15, PERFORMANCE AND
PAYMENT BONDS, the minimum bonding requirements for this Contract are set forth in the form CITY
AND COUNTY OF DENVER PERFORMANCE AND PAYMENT BOND contained in the Special
Conditions Section of the Contract Documents. Upon receipt of Notice to Apparent Low Bidder, the apparent
low bidder must cause this form bond to be purchased, executed and furnished, along with appropriate Powers
of Attorney and a surety authorization letter (in form similar to the one attached), to the City in accordance
with the instructions contained herein.

IB-20 INSURANCE REQUIREMENTS

The minimum insurance requirements for this Contract are set forth in the Special Conditions Section of the
Contract Documents. Bidders are urged to consider, in preparing a bid hereunder, that each condition,
requirement or specification set forth in the form certificate must be complied with by the Contractor and all
subcontractors performing Work on the Project, unless such requirements are specifically accepted in writing
by the City's Risk Management Office. The Contractor must either include all subcontractors performing
work hereunder as insureds under each required policy or furnish a separate certificate for each subcontractor.
In either case, the Contractor shall insure that each subcontractor complies with all of the coverage
requirements.

IB-21 PERMITS AND LICENSES
All permits, licenses and approvals required in the prosecution of the work shall be obtained and paid for by
the Contractor.

1B-22 PREVAILING WAGE REQUIREMENTS

Contractor shall comply with, and agrees to be bound by, all requirements, conditions and City
determinations regarding the Payment of Prevailing Wages Ordinance, Sections 20-76 through 20-79,
D.R.M.C. including, but not limited to, the requirement that every covered worker working on a City owned
or leased building or on City-owned land shall be paid no less than the prevailing wages and fringe benefits
in effect on the date the bid or request for proposal was advertised. Inthe event a request for bids, or a request
for proposal, was not advertised, Contractor shall pay every covered worker no less than the prevailing wages
and fringe benefits in effect on the date funds for the contract were encumbered.

Date bid or request for qualifications/proposals was advertised: December 4, 2018.

Prevailing wage and fringe rates will adjust on, and only on, the anniversary of the date the Contract was
fully executed. Unless expressly provided for in this Agreement, Contractor will receive no additional
compensation for increases in prevailing wages or fringe benefits.

Contractor shall provide the Auditor with a list of all subcontractors providing any services under the contract.
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Contractor shall provide the Auditor with electronically-certified payroll records for all covered workers
employed under the contract.

Contractor shall prominently post at the work site the current prevailing wage and fringe benefit rates. The
posting must inform workers that any complaints regarding the payment of prevailing wages or fringe
benefits may be submitted to the Denver Auditor by calling 720-913-5000 or emailing
auditor@denvergov.org.

If Contractor fails to pay workers as required by the Prevailing Wage Ordinance, Contractor will not be paid
until documentation of payment satisfactory to the Auditor has been provided. The City may, by written
notice, suspend or terminate work if Contractor fails to pay required wages and fringe benefits.

IB-23 TAX REQUIREMENTS
General. Bidders are referred to the General Contract Condition 323, TAXES, as to taxes to which they may
be subject in performing the Work under this Contract, including but not limited to sales and use taxes and
the Denver Occupational Privilege Tax. The following instructions are to be considered along with the
General Contract Conditions and not in lieu of them.

Sales and Use Tax. Construction and building materials sold to contractors and subcontractors for use on
structures, roads, streets, highways, and other public works owned by the City and County of Denver are
exempt from state, RTD, and Cultural Facilities District sales and use taxes. However, such materials will
be subject to sales and use taxes imposed by the City and County of Denver.

It is the responsibility of the Contractor and its subcontractors to apply to the Colorado Department of
Revenue (“CDOR”) for a certificate, or certificates, of exemption indicating that their purchase of
construction or building materials is for a public project, and to deliver to the City copies of such applications
as soon as possible after approval by the CDOR. Bidders shall not include in their bid amounts the exempt
state, RTD, and Cultural Facilities District Sales and Use Taxes.

Denver Occupational Privilege Tax. Any employee working for a contractor, or a subcontractor, who earns
over $500 working in Denver during a calendar month, is subject to the payment of the Employee
Occupational Privilege Tax. The Contractor and any subcontractor must pay the Business Occupational
Privilege Tax for each of its employees who are subject to such tax.

IB-24 DIVERSITY AND INCLUSIVENESS IN CITY SOLICITATIONS
Each bidder shall, as a condition of responsiveness to this solicitation, complete and return the “Diversity
and Inclusiveness in City Solicitations Information Request Form” with their Bid.

Using the “Diversity and Inclusiveness in City Solicitations Information Request Form” provided, please
state whether you have a diversity and inclusiveness program for employment and retention, procurement
and supply chain activities, or customer service and provide the additional information requested on the form.
The information provided on the “Diversity and Inclusiveness in City Solicitations Information Request
Form” will provide an opportunity for City contractors to describe their own diversity and inclusiveness
practices. Contractors are not expected to conduct intrusive examinations of its employees, managers, or
business partners in order to describe diversity and inclusiveness measures. Rather, the City simply seeks a
description of the contractor’s current practices, if any.

Diversity and Inclusiveness information provided by City contractors in response to City solicitations for
services or goods will be collated, analyzed, and made available in reports consistent with City Executive
Order No. 101. However, no personally identifiable provided by or obtained from contractor’s will be in
such reports.

IB-25 MINORITY AND WOMAN BUSINESS ENTERPRISE (M/WBE) REQUIREMENTS
Article 111, Divisions 1 and 3 of Chapter 28, Denver Revised Municipal Code (D.R.M.C.), designated as
Sections 28-31 — 28-36 and 28-52 — 28-90 D.R.M.C. and referred to in these Bid Documents as the “M/WBE
Ordinance” and any Rules or Regulations promulgated pursuant thereto apply to this Project and are
incorporated into these Bid Documents by reference. Generally, the M/WBE Ordinance provides for the
adoption of a good faith goals program, to be administered by the Division of Small Business Opportunity
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(DSBO), devised to provide increased bidding opportunities for Minority and Woman Business Enterprises
(M/WBES). As such, each bidder must comply with the terms and conditions of the M/WBE Ordinance in
making its bid and, if awarded the Contract, in performing all Work thereunder. A bidder’s failure to comply
with the M/WBE Ordinance, any Rules or Regulations promulgated pursuant thereto, or any additional
requirement contained herein shall render the bid non-responsive and shall constitute cause for rejection.
Failure by the contractor awarded the contract to comply with M/WBE Ordinance requirements during the
performance of the contract is a material breach of the contract, which may result in the in the imposition of
sanctions on the Contractor, as deemed appropriate by DSBO. Copies of the M/WBE Ordinance and its
accompanying Rules and Regulations are available for the use and review of bidders from DSBO. In order
to comply with the bid requirements of the M/WBE Ordinance, a bidder shall either meet the established
project goal or, in the alternative, demonstrate that the bidder has made sufficient good faith efforts to meet
the goal in accordance with the M/WBE Ordinance.

Meeting Established Goal
In preparing a bid to meet the established Project goal, bidders should consider the following instructions
relating to compliance with the M/WBE Ordinance:

1. Under the M/WBE Ordinance, the Director of DSBO (“Director”) is directed to establish project
goals for expenditures on construction, reconstruction, and remodeling work performed for the City
and County of Denver. The specific goal for this project is stated in the Notice of Invitation for Bids
bound herein.

2. In preparing its bid, each bidder shall list on the Bid Form pages entitled "List of Proposed MWBE
Bidders, Subcontractors, Suppliers, Manufacturers, Manufacturers' Representatives or Brokers" the
name, address, work description/supply, committed level of participation and other required
information for each M/WBE of any tier which the bidder intends to use in performing the work on
this Project. Only the M/WBEs identified and the precise levels of participation listed for each
on the Bid Form page, at the time of bid opening, will be considered in determining whether
the bidder has met the designated participation goal. Additional, revised or corrected
participation submitted after bid opening will not be considered. M/WBE bidders may count
self-performance or joint venture activity in meeting the M/WBE project goal, but only for the scope
of work performed as a commercially useful function and at a percentage level the M/WBE will be
performing itself.

3. Any agreement between a bidder or proposer and an MBE or WBE in which the bidder or proposer
requires that the MBE or WBE not provide subcontracting quotations to other bidders or proposers
is prohibited and shall render a bidder's bid or proposer's proposal nonresponsive. D.R.M.C. 28-
63(f)

4, If a bidder/proposer is participating in a joint venture with a certified M/WBE firm, complete the
Joint Venture Eligibility Form and Joint Venture Affidavit contained in this bid document/RFP.
Submit the aforementioned forms with the firm’s Joint Venture Agreement, to the DSBO Director,
at least 10 working days prior to the proposal submittal. The Joint Venture must be approved
prior to the bid opening or proposal submittal by the DSBO Director. Approval by the DSBO
Director includes determining the amount the Joint VVenture will count towards meeting the project
goal.

5. All M/WBEs listed on the Bid Form must be properly certified by the City on or before the date
bids are opened in order to count towards meeting the designated goal. DSBO maintains an M/WBE
Directory (“Directory™), which is a current listing of M/WBEs that have been certified by the City.
A copy of the DSBO Directory is located at DSBO web site at https://www.denvergov.org/dsho.
Bidders are encouraged to use the Directory to assist in locating M/WBEs for the work and supplies
required on the Project. Bidders are reminded that changes may be made to the Directory at anytime
in accordance with the City's M/WBE Ordinance and procedures established to administer this
program and a current copy of the Directory must always be used in preparing a bid. M/WBE
certification or listing in the Directory is not a representation or warranty by the City as to the
qualifications of any listed M/WBE.

Contract No. 201845550 BDP - 10 December 5, 2018
A&T Park


https://www.denvergov.org/dsbo

6. In accordance with the provisions of the M/WBE Ordinance, DSBO will evaluate each bid to
determine the responsiveness of the bid to the requirements of the M/WBE Ordinance. In
determining whether a bidder’s committed level of participation meets or exceeds the stated M/WBE
goal, DSBO shall base its calculation of applicable amounts and percentages on the total base bid
amount, not including any listed alternates, of each bid as follows:

a.

Contract No. 201845550
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The bid information provided by the agency will be used to determine the total base bid
amount of each bid. Each bidder's total base bid amount will be multiplied by the M/WBE
percentage established for the project to determine the exact dollar amount of required
M/WBE participation for the Project. This amount will then be compared against the exact
dollar amounts for the M/WBE committed for participation by the bidder. If the total dollar
amount of participation listed meets or exceeds the established M/WBE dollar amount goal
listed, then DSBO will determine that the goal has been met.

In addition, DSBO will determine the exact commitment percentage for each listed
M/WBE by dividing the dollar amount listed for each M/WBE by the total base bid dollar
amount submitted by the bidder. These individual percentages, when totaled for all listed
M/WBE, will establish the total committed percentage level of M/WBE participation that
the bidder must comply with during the life of the contract. In all cases, the committed
percentage level of M/WBE participation must equal or exceed the assigned M/WBE goal
for the Project.

In providing the exact dollar amount of participation for each listed M/WBE, a bidder
should take care never to round up in determining whether or not the total of these amounts
meets or exceeds the established percentage goal. The goal must be met or exceeded by
dollar amounts and percentages in order for DSBO to determine that the bidder has met or
exceeded the applicable M/WBE goal.

As previously mentioned, compliance with the M/WBE goal will be determined on the
base bid alone. If a bid contains alternates, participation contained in any alternate will not
count towards satisfaction of the Project goal. However, should any designated alternate
be selected by the City for inclusion in the contract ultimately awarded, the M/WBE goal
percentage level submitted at bid time, on the base bid, will also apply to the selected
alternates and must be maintained for the life of the contract on the total contract amount,
including any alternate work. Thus, even though such participation will not be considered
in evaluating bids, bidders are urged to consider participation in preparing bids for
designated alternates.

On projects where force account or allowance bid items have been included, bidders must
meet the M/WBE goal percentage based upon the total base bid, including all such items
that are submitted to the City. However, when a force account or allowance is designated
by the City to be either performed or purchased from a specific company, the bidder may
back out the dollar amount of the force account or allowance from the total base bid and
meet the M/WBE goal on the remaining reduced amount.

On bids which, at the time of bid opening, are equal to or exceed Five Million Dollars
($5,000,000.00), including any alternates which may be selected, only sixty percent (60%)
of the value of the commercially useful function performed by M/WBE suppliers shall
count toward satisfaction of the Project goal. On Projects under Five Million
($5,000,000.00) the value of the commercially useful function of M/WBE supplier(s) will
count at a one hundred percent (100%) level. Manufacturer’s representatives and packagers
shall be counted in the same manner as brokers.

In utilizing the M/WBE participation of a Broker only the bona fide commissions earned
by such Broker for its performance of a commercially useful function will count toward
meeting the Project goals. The bidder must separate the bona fide brokerage commissions
from the actual cost of the supplies or materials provided to determine the actual dollar
amount of participation that can be counted towards meeting the goal.

BDP - 11 December 5, 2018



On or before the third (3') working day after bid opening, all of the Bidders are required to submit
an executed "Letter of Intent" for each M/WBE listed on the Bid Form as a joint venture member,
subcontractor, supplier, manufacturer, manufacturers' representative or broker of any tier. An MBE
or WBE Prime Bidder needs to submit a Letter of Intent for itself for self-performed work,
and must identify their level of participation on the designated M/WBE participation page bound
herein. A Letter of Intent shall be submitted only for the M/WBEs listed at the time of bid opening,
since this is the only participation that will be counted toward satisfaction of the project goal. A
form for the M/WBE Letter of Intent is included with the Bid Form. The M/WBE Letter of Intent
is a written communication from the Bidder to the City evidencing an understanding that the Bidder
has or will enter into a contractual relationship with the M/WBE or that its subcontractor(s) and
supplier(s), manufacturer(s), manufacturers' representative(s) and broker(s) will do so. Each
M/WBE Letter of Intent shall be accompanied by a copy of the City and County of Denver's M/WBE
certification letter for each proposed M/WBE identified at bid time. Bidders are urged to carefully
review these Letters before submission to the City to ensure that they are properly completed and
executed by the appropriate parties.

Good Faith Effort.
In preparing a bid to demonstrate a good faith effort, bidders should consider the following instructions relating to
compliance with the M/WBE Ordinance:

1. If the bidder or proposer has not fully met the project goal as provided in section 28-60, then it shall
demonstrate that it has made good faith efforts to meet such goal. The bidder or proposer shall
furnish to the director, within three (3) working days after bid opening by the City or on or before
the time of the final project-specific proposal submitted to and authorized by the City pursuant to a
competitive selection process, or bid selection by a private owner, a detailed statement of its good
faith efforts to meet the project goal set by the director. This statement shall address each of the
items in subsection (b) and any additional criteria that the director may establish by rule or regulation
consistent with the purposes of this division 3. Good faith efforts must be demonstrated to be
meaningful and not merely for formalistic compliance with this Division 3. The scope and intensity
of the efforts will be considered in determining whether the bidder or proposer has achieved a good
faith effort.

2. The statement of good faith efforts shall include a specific response and verification with respect to
each of the following good faith effort categories, which may be further defined by rule or
regulation. A bidder or proposer may include any additional information it believes may be relevant.
Failure of a bidder or proposer to show good faith efforts as to any one (1) of the following categories
shall render its overall good faith effort showing insufficient and its bid or proposal non-responsive:

a. If prebid or preselection meetings are scheduled by the City at which MBEs and
WBEs may be informed of subcontracting or joint venture opportunities under a
proposed contract to be bid, or procured pursuant to the competitive selection
process, attendance at such prebid or preselection meetings is not mandatory;
however, bidders and proposers are responsible for the information provided at
these meetings.

b. The bidder or proposer must solicit through all reasonable and available means,
the interest of all MBEs and WBEs certified in the scopes of work of the contract.
The bidder or proposer must solicit the interest of such MBEs and WBEs within
sufficient time, prior to the bid opening or date of final project-specific proposal
in the case of a competitive selection process, to allow such MBEs and WBEs to
respond to the solicitation. The bidder or proposer must determine with certainty
if the MBEs and WBEs are interested by demonstrating appropriate steps to
follow up initial solicitations.

C. The bidder or proposer must select portions of the work of the contract to be
performed by MBEs and WBEs in order to increase the likelihood that the project
goal will be achieved. This includes, where appropriate, breaking out contract
work items into economically feasible units to facilitate MBE and WBE
participation as subcontractors or joint venturers, and for bidder or proposer self-
performed work, as suppliers, manufacturers, manufacturer’s representatives and
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brokers, all reasonably consistent with industry practice, even when the bidder or
proposer would otherwise prefer to perform these work items with its own forces.
The bidder or proposer must identify what portions of the contract will be self-
performed and what portions of the contract will be opened to solicitation of bids,
proposals and quotes from MBE and WBEs. All portions of the contract not self-
performed must be solicited for MBE and WBE participation. The ability or
desire of a bidder or proposer to perform the work of a contract with its own forces
does not relieve the bidder or proposer of the responsibility to meet the project
goal or demonstrate good faith efforts to do so.

d. The bidder or proposer, consistent with industry practice, must provide MBEs and
WABEs at a clearly stated location with timely, adequate access to and information
about the plans, specifications, and requirements of the contract, including
bonding and insurance requirements, if any, to assist them in responding to a

solicitation.

e. The bidder or proposer must negotiate in good faith with interested MBEs and
WBEs and provide written documentation of such negotiation with each such
MBE or WBE.

f. For each MBE or WBE which contacted the bidder or proposer or which the

bidder or proposer contacted or attempted to subcontract or joint venture with,
consistent with industry practice, the bidder or proposer must supply a statement
giving the reasons why the bidder or proposer and the MBE or WBE did not
succeed in negotiating a subcontracting, supplier, manufacturer, manufacturer’s
representative, broker or joint venture agreement, as applicable.

3. The bidder or proposer must provide verification that it rejected each non-utilized MBE and WBE
because the MBE or WBE did not submit the lowest bid or it was not qualified. Such verification
shall include a verified statement of the amounts of all bids received from potential or utilized
subcontractors, suppliers, manufacturers, manufacturer’s representatives, brokers or joint venturers
on the contract, whether or not they are MBEs or WBEs. In making such a determination of not
being qualified, the bidder or proposer shall be guided by the definition of qualified in section 28-
54(42), but evidence of lack of qualification must be based on factors other than solely the amount
of the MBE’s or WBE’s bid. For each MBE or WBE found not to be qualified by the bidder or
proposer, the verification shall include a statement giving the bidder's or proposer's reasons for its
conclusion. A bidder’s or proposer’s industry standing or group memberships may not be the cause
of rejection of an MBE or WBE. A bidder or proposer may not reject an MBE or WBE as being
unqualified without sound reasons based on a reasonably thorough investigation and assessment of
the MBE’s or WBE’s capabilities and expertise.

4. If requested by a solicited MBE or WBE, the bidder or proposer must make reasonable efforts to
assist interested MBEs and WBEs in obtaining bonding, lines of credit, or insurance as required by
the City or by the bidder or proposer, provided that the bidder or proposer need not provide financial
assistance toward this effort.

5. If requested by a solicited MBE or WBE, the bidder or proposer must make reasonable efforts to
assist interested MBEs and WBEs in obtaining necessary and competitively priced equipment,
supplies, materials, or related assistance or services for performance under the contract, provided
that the bidder or proposer need not provide financial assistance toward this effort.

6. The bidder or proposer must use the DSBO MBE/WBE directories to identify, recruit, and place
MBEs and WBEs.

7. In determining whether a bidder or proposer has satisfied good faith efforts as to a project goal, the
success or failure of other bidders or proposers on the contract in meeting such project goal may be
considered.

Continuing Commitments.

In accordance with the provisions of the M/WBE Ordinance, the bidder agrees that it is committed to meeting either
the M/WBE participation goal or the M/WBE participation set forth in its statement of good faith. This commitment
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must be expressly indicated on the "Commitment to MWBE SBE Participation” form included with the Bid Form.
This commitment includes the following understandings:

1. The bidder understands it must maintain M/WBE goals throughout the performance of the Contract
pursuant to the requirements set out in D.R.M.C. 28-72.

2. The bidder understands that it must establish and maintain records and submit regular reports, as
required, which will allow the City to assess progress in achieving the M/WBE participation goal.

3. The bidder understands that if change orders or any other contract modifications are issued under
the contract, the bidder shall have a continuing obligation to immediately inform DSBO in writing
of any agreed upon increase or decrease in the scope of work of such contract, upon any of the bases
discussed in Section 28-73 of the M/WBE Ordinance, regardless of whether such increase or
decrease in scope of work has been reduced to writing at the time of notification.

4. The bidder understands that if change orders or other contract modifications are issued under the
contract, that include an increase in scope of work of a contract for construction, reconstruction, or
remodeling, whether by amendment, change order, force account or otherwise which increases the
dollar value of the contract, whether or not such change is within the scope of work designated for
performance by an M/WBE at the time of contract award, such change orders or contract
modification shall be immediately submitted to DSBO for notification purposes. Those
amendments, change orders, force accounts or other contract modifications that involve a changed
scope of work that cannot be performed by existing project subcontractors or by the contractor shall
be subject to a goal for M/WBEs equal to the original goal on the contract which was included in
the bid. The contractor shall satisfy such goal with respect to such changed scope of work by
soliciting new M/WBEs in accordance with Section 28-73 of the M/WBE Ordinance as applicable,
or the contractor must show each element of modified good faith set out in Section 28-75(c) of the
M/WBE Ordinance. The contractor shall supply to the director the documentation described in
Section 28-75(c) of the M/WBE Ordinance with respect to the increased dollar value of the contract.

All bidders are charged with knowledge of and are solely responsible for complying with each and every provision of
the M/WBE Ordinance in making a bid and, if awarded, in performing the work described in the Contract Documents.
Failure to comply with these provisions could constitute cause for rejection of a bid or subject the selected contractor
to sanctions set forth in the M/WBE Ordinance. These instructions are intended only to generally assist the bidder in
preparing and submitting a compliant bid. Should any questions arise regarding specific circumstances, bidders must
consult the M/WBE Ordinance or contact the Project’s designated DSBO representative at (720) 913-1999.

IB-26 DISCLOSURE OF INFORMATION

All submissions and other materials provided or produced pursuant to this Invitation for Bids may be subject
to the Colorado Open Records Law, C.R.S. 24-72-201, et seq. As such, bidders are urged to review these
disclosure requirements and any exceptions to disclosure of information furnished by another party and, prior
to submission of a bid to the City, appropriately identify materials that are not subject to disclosure. In the
event of a request to the City for disclosure of such information, the City shall advise the bidder of such
request to give the bidder an opportunity to object to the disclosure of designated confidential materials
furnished to the City. In the event of the filing of a lawsuit to compel such disclosure, the City will tender
all such material to the court for judicial determination of the issue of disclosure and each bidder agrees to
intervene in such lawsuit to protect and assert its claims of privilege against disclosure of such material. Each
bidder further agrees to defend, indemnify and save and hold harmless the City, its officers, agents and
employees, from any claim, damages, expense, loss or costs arising out of the bidder’s intervention to protect
and assert its claims of privilege against disclosure under the Open Records Law including, but not limited
to, prompt reimbursement to the City of all reasonable attorney fees, costs and damages that the City may
incur directly or may be ordered to pay by such court.

IB-27 GENERAL BIDDING INFORMATION
Bidders are instructed to contact the Contract Administrator designated below for this Project for pre-bid,
post-bid and general City bidding information. Bidders can also visit www.work4denver.com for
information, both general and project specific. The Contract Administrator assigned to this project is David
Relaford who can be reached via email at pw.procurement@denvergov.org.
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IB-28° PAYMENT PROCEDURE REQUIREMENTS
Bidder recognizes and agrees that it shall be required to use the Textura® Construction Payment Management
System (“Textura™) for this Project to request payment from the City and to pay subcontractors. All certified
subcontractors or suppliers who are listed for participation towards any assigned program goal must be paid
via Textura. All fees associated with Textura are to be paid by the bidder for billings for work
performed. Bidders are required, when preparing a bid, to enter the price of Textura on the line provided for
the service. The fee is all inclusive of all subcontractor, project and subscription fees associated with
Textura. The bidder will calculate the fee based on a percentage of their total bid, and then include it on the
line item provided in the bid form labeled “Textura® Construction Payment Management System
Fee”. This expense becomes part of the contract and billable to the City. All costs including, but not limited
to, costs associated with training, entering data, and/or utilizing Textura other than the Textura Construction
Payment Management System Fee are overhead and shall not be reimbursed by the City. Bidder will be
responsible for any tax on the Textura fee. As with other taxes, the City will not reimburse bidder for this
cost and therefore this cost should be included in bidder’s bid. Textura will invoice the awarded bidder

directly.
Project Value G : :og?: ljz:ge)
$500,000 - $999,999.99 $3,250
$1,000,000 - $2,999,999.99 $5,850
$3,000,000 - $4,999,999.99 $9,100
$5,000,000 - $9,999,999.99 $12,220
$10,000,000 - $19,999,999.99 $20,345
$20,000,000 - $49,999,999.99 $32,500
$50,000,000 - $99,999,999.99 $48,750
$100,000,000 - $199,999,999.99 $69,095
$200,000,000 - $299,999,999.99 $85,345
$300,000,000 - $399,999,999.99 $109,720
$400,000,000 - $499,999,999.99 $142,220
$500,000,000 - $999,999,999.99 $162,500
$1,000,000,000 - $1,999,999,999.99 $345,345
$2,000,000,000 - $4,999,999,999.99 $650,000
$5,000,000,000 - $9,999,999,999.99 $1,015,625
$10,000,000,000 or greater $1,503,125
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RULES AND REGULATIONS
REGARDING
EQUAL EMPLOYMENT OPPORTUNITY

Promulgated and adopted by the Manager of Public Works pursuant to and by authority of Article Ill, Division 2,
Chapter 28 of the Revised Municipal Code of the City and County of Denver, and for the purpose of insuring that
contractors, subcontractors and suppliers soliciting and receiving compensation for contract work from or through the
City and County of Denver provide equal opportunity in employment without regard to race, color, creed, sex, national
origin, age, religion, marital status, political opinion or affiliation or mental or physical handicap and meet certain
requirements for the hiring, training, promotion, and treatment during employment of members of ethnic groups
subject to differential treatment, including persons of African descent (Black), Spanish-surnamed (Hispanic), Asian-
American and American Indian Groups.

RULE I - DEFINITIONS

A "City" means the City and County of Denver.
B. "Manager" shall mean the Manager of Public Works for the City and County of Denver.
C. "Contract” means a contract entered into with the City and County of Denver, financed in whole or in part

by local resources or funds of the City and County of Denver, for the construction of any public building or
prosecution or completion of any public work.

D. "Contractor" means the original party to a contract with the City and County of Denver, also referred to as
the "general” or "prime" contractor.

E. "Director" means the Director of the Division of Small Business Opportunity.

F. "Subcontractor" means any person, company, association, partnership, corporation, or other entity, which
assumes by subordinate agreement some or all of the obligations of the general or prime contractor.

G. The phrase "Bidding Specifications™ as used in Article 111, Division 2 of Chapter 28 of the Revised Municipal
Code shall include BID CONDITION, INVITATION TO BID, and NOTICE OF PROPOSAL.

H. "Affirmative Action Program" means a set of specific and result-oriented procedures or steps to which a
contractor commits himself to apply every good faith effort to employ members of ethnic minority groups,
to include persons of African descent (Black), Spanish surnamed (Hispanic), Asian-American, American
Indians, and persons with mental or physical handicap.

l. "Division of Small Business Opportunity" means the City agency established pursuant to Article I11, Division
1 of Chapter 28 of the Denver Revised Municipal Code.

RULE Il - NOTICE OF HEARING

When results of conciliation efforts are unsatisfactory to the Manager and he is informed in accordance with Article
111, Division 2 of Chapter 28 of the Revised Municipal code that a contractor or subcontractor has apparently failed to
meet affirmative action and equal employment opportunity requirements after a reasonable period of notice to correct
deficiencies, the Manager will, prior to imposition of any sanctions, afford the general contractor a hearing in order to
determine whether the contractor or his subcontractors have failed to comply with the affirmative action and equal
employment opportunity requirements of Article 111, Division 2 of Chapter 28 of the Revised Municipal Code or of
the contract. Written notice of such hearing shall be delivered personally or sent by certified mail, return receipt
requested, to the contractor and to any subcontractor involved, at least ten (10) days prior to the date scheduled for the
hearing.
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RULE 111 - HEARING

A Contractors will appear at hearings and may be represented by counsel, and may present testimony orally
and other evidence.

B. Hearings shall be conducted by one or more hearing examiners designated as such by the Manager.

C. The Director of the Division of Small Business Opportunity may participate in hearings as a witness.

D. Hearings shall be held at the place specified in the notice of hearing.

E. All oral testimony shall be given under oath or affirmation and a record of such proceedings shall be made.
F. All hearings shall be open to the public.

G. The hearing officer shall make recommendations to the Manager who shall make a final decision.

REGULATIONS

REGULATION NO. 1 - ORDINANCE:
The Rules and Regulations of the Manager shall be inserted in the bidding specifications for every contract
for which bidding is required.

REGULATION NO. 2 - EXEMPTIONS:
Each contract and subcontract, regardless of the dollar amount, shall be subject to affirmative action
requirements unless specifically exempted in writing individually by the Manager. Exemptions apply only
to "affirmative action" in equal employment opportunity, and are not to be construed as condonation in any
manner of "discrimination™ or "discriminatory practices" in employment because of race, color, creed, sex,
age, national origin, religion, marital status, political opinion or mental or physical handicap.

REGULATION NO. 3 - DIRECTOR OF CONTRACT COMPLIANCE:

The Director of the Division of Small Business Opportunity shall perform the duties assigned to such official
by Article 111, Division 2 Chapter 28 of the Revised Municipal Code and by the Manager. (1) The Director
of the Division of Small Business Opportunity or designated representatives shall inform bidders and
contractors of affirmative action procedures, programs, and goals in accordance with the Ordinance at pre-
bid and pre-construction conference; (2) make regular on-site inspections; (3) supply contractors and
subcontractors with report forms to be completed by them when requested, and furnished to the Director of
the Division of Small Business Opportunity; and (4) review payroll records, employment records and
practices of general contractors and their subcontractors and suppliers during the performance of any contract.
The Director of the Division of Small Business Opportunity shall promptly report apparent affirmative action
deficiencies to the Manager.

REGULATION NO. 4 - GOALS AND TIMETABLES:
In general, goals and timetables should take into account anticipated vacancies and the availability of skills
in the market place from which employees should be drawn. In addition, where discrimination in
employment by a general contractor or any of his subcontractors is indicated, a corrective action program
will take into account the need by the general contractor and his subcontractors to correct past discriminatory
practices and reach goals of minority manpower utilization on a timely basis through such recruiting and
advertising efforts as are necessary and appropriate.

REGULATION NO. 5 - AWARD OF CONTRACTS:
It shall be the responsibility of the Director of the Division of Small Business Opportunity to determine the
affirmative action capability of bidders, contractors and subcontractors and to recommend to the Manager
the award of contracts to those bidders, contractors and subcontractors and suppliers who demonstrate the
ability and willingness to comply with the terms of their contract.
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REGULATION NO. 6 - PUBLICATION AND DUPLICATION:
Copies of these Rules and Regulations as amended by the Manager from time to time, shall as soon as
practicable and after Notice being published will be made a part of all City Contracts.

REGULATION NO. 7 - NOTICE TO PROCEED:
Prior to issuance of the Notice to Proceed, a sign-off will be required of the Director of the Division of Small
Business Opportunity or his designee.

REGULATION NO. 8 - CONTRACTS WITH SUBCONTRACTORS:
To the greatest extent possible, the contractor shall make a good faith effort to contract with minority
contractors, subcontractors and suppliers for services and supplies by taking affirmative actions, which
include but are not limited to the following:

1. Advertise invitations for subcontractor bids in minority community news media.
2. Contact minority contractor organizations for referral of prospective subcontractors.
3. Purchase materials and supplies from minority material suppliers.

REGULATION NO. 9 - AGENCY REFERRALS:
It shall be no excuse that the union with which the contractor or subcontractor has an agreement providing
for referral, exclusive or otherwise, failed to refer minority employees.

REGULATION NO. 10 - CLAUSES:
The Manager shall include the appropriate clauses in every contract and the contractor shall cause to be
inserted in every subcontract the appropriate clauses:

1. APPENDIX A: City and County of Denver Equal Opportunity Clause - ALL CONTRACTS
funded only with City and County of Denver monies.

2. APPENDIX B: Equal Opportunity Clause (11246) - ALL FEDERAL ASSISTED.

3. APPENDIX C: Section 3 - Assurance of Compliance - HUD ASSISTED PROJECTS.

4. APPENDIX D: Section 3 - Clause - HUD ASSISTED PROJECTS.

All amendments to the appendices shall be included by reference.

REGULATION NO. 11 - SHOW CAUSE NOTICES:
When the Manager has reasonable cause to believe that a contractor has violated Article 111, Division 2 of
Chapter 28 of the Denver Revised Municipal Code, he may issue a notice requiring the contractor to show
cause, within fifteen (15) days why enforcement procedures, or other appropriate action to insure compliance,
should not be instituted.

REGULATION NO. 12 - BID CONDITIONS - AFFIRMATIVE ACTION
REQUIREMENTS - EQUAL EMPLOYMENT OPPORTUNITY:

1. APPENDIX E: The Bid Conditions - Affirmative Action Requirements - Equal Employment
Opportunity as amended and published by the U.S. Department of Labor Employment Standards
Administration, Office of Federal Contract Compliance, shall be inserted verbatim for bidding
specification for every non-exempt contract involving the use of Federal funds.

2. APPENDIX F: The Bid Conditions - Affirmative Action Requirements - Equal Employment
Opportunity as published by the Department of Public Works, City and County of Denver, shall be
inserted verbatim as bidding specifications for every non-exempt contract using City funds.
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

APPENDIX A
CITY AND COUNTY OF DENVER EQUAL OPPORTUNITY CLAUSE -
ALL CONTRACTS
1. The Contractor will not discriminate against any employee or applicant for employment because of race,

creed, color, sex, age, national origin, religion, marital status, political opinion or affiliation, or mental or
physical handicap. The Contractor will take affirmative action to ensure that applicants are employed, and
that employees are treated during employment without regard to their race, creed, color, sex, age, national
origin, religion, marital status, political opinion or affiliation, or mental or physical handicap. Such action
shall include, but not be limited to the following: employment, upgrading, demotion, or transfer; recruitment
or recruitment advertising; layoff or termination; rates of pay or other forms of compensation; and selection
for training, including apprenticeship. The Contractor agrees to post in conspicuous places, available to
employees and applicants for employment, notices to be provided setting forth the provisions of this
nondiscrimination clause.

2. The Contractor will, in all solicitations or advertisements for employees placed by or on behalf of the
contractor, state that all qualified applicants will receive consideration for employment without regard to
race, creed, color, sex, age, national origin, religion, marital status, political opinion or affiliation, or mental
or physical handicap.

3. The Contractor will send to each labor union or representative of workers with which he has a collective
bargaining agreement or other contract or understanding, a notice to be provided, advising the said labor
union or workers' representatives of the contractor's commitments under this section, and shall post copies of
the notice in conspicuous places available to employees and applicants for employment.

4. Each Contractor will comply with all provisions of Article I1I, Division 2 of Chapter 28 of the Revised
Municipal Code, and the rules, regulations, and relevant orders of the Manager and the Director.

5. The Contractor will furnish all information and reports required by Article 111, Division 2 of Chapter 28 of
the Revised Municipal Code, and by rules, regulations and orders of the Manager and Director or pursuant
thereto, and will permit access to his books, records, and accounts by the Manager, Director, or their designee
for purposes of investigation to ascertain compliance with such rules, regulations, and orders.

6. In the event of the Contractor's noncompliance with the nondiscrimination clauses of this contract or with
any of the said rules, regulations or orders, this contract may be canceled, terminated, or suspended in whole
or in part and the Contractor may be declared ineligible for further City contracts in accordance with
procedures authorized in Article 111, Division 2, Chapter 28 of the Revised Municipal Code, or by rules,
regulations, or order of the Manager.

7. The Contractor will include Regulation 12, Paragraph 2 and the provisions of paragraphs (1) through (6) in
every subcontract of purchase order unless exempted by rules, regulations, or orders of the Manager issued
pursuant to Article Il1, Division 2, Chapter 28 of the Revised Municipal Code, so that such provisions will
be binding on each subcontractor or supplier. The Contractor will take such action with respect to any
subcontract or purchase order as the administering agency may direct as a means of enforcing such
provisions, including sanctions for noncompliance.

The applicant further agrees to be bound by the above equal opportunity clauses with respect to its own
employment practices when it participates in City contracts. The Contractor agrees to assist and cooperate
actively with the Manager and the Director in obtaining compliance of subcontractors and suppliers with the
equal opportunity clause and the rules, regulations and relevant orders of the Manager, and will furnish the
Manager and the Director such information as they may require for the supervision of compliance, and will
otherwise assist the Manager and Director in the discharge of the City's primary responsibility for securing
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compliance. The Contractor further agrees to refrain from entering into any contract or contract modification
subject to Article 111, Division 2 of Chapter 28 of the Revised Municipal Code with a contractor debarred
from, or who has not demonstrated eligibility for, City contracts.

The Contractor will carry out such sanctions and penalties for violation of the equal opportunity clause as
may be imposed upon contractors and subcontractors by the Manager and Director. In addition, the
Contractor agrees that failure or refusal to comply with these undertakings the Manager may take any or all
of the following actions:

A Cancellation, termination, or suspension in whole or in part of this contract.

B. Refrain from extending any further assistance to the applicant under the program with respect to
which the failure occurred until satisfactory assurance of future compliance has been received from
such applicant.

C. Refer the case to the City Attorney for appropriate legal proceedings.

SUBCONTRACTS: Each prime Contractor or Subcontractor shall include the equal opportunity clause in each of its
subcontracts.
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

APPENDIX F
AFFIRMATIVE ACTION REQUIREMENTS
EQUAL EMPLOYMENT OPPORTUNITY

For All Non-Exempt Construction Contracts to Be Awarded by the
City and County of Denver, Department of Public Works.

NOTICE

EACH BIDDER, CONTRACTOR OR SUBCONTRACTOR (HEREINAFTER THE CONTRACTOR) MUST
FULLY COMPLY WITH THE REQUIREMENTS OF THESE BID CONDITIONS AS TO EACH
CONSTRUCTION TRADE IT INTENDS TO USE ON THIS CONSTRUCTION CONTRACT, AND ALL OTHER
CONSTRUCTION WORK (BOTH CITY AND NON-CITY) IN THE DENVER AREA DURING THE
PERFORMANCE OF THIS CONTRACT OR SUBCONTRACT. THE CONTRACTOR COMMITS ITSELF TO
THE GOALS FOR MINORITY MANPOWER UTILIZATION, AS APPLICABLE, AND ALL OTHER
REQUIREMENTS, TERMS AND CONDITION OF THESE BID CONDITIONS BY SUBMITTING A PROPERLY
SIGNED BID.

THE CONTRACTOR SHALL APPOINT A COMPANY EXECUTIVE TO ASSUME THE RESPONSIBILITY

FOR THE IMPLEMENTATION OF THE REQUIREMENTS, TERMS AND CONDITIONS OF THESE BID
CONDITIONS.

[s/

Manager of Public Works
City and County of Denver
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A. REQUIREMENTS - AN AFFIRMATIVE ACTION PLAN:
Contractors shall be subject to the provisions and requirements of these bid conditions including the goals
and timetables for minority* and female utilization, and specific affirmative action steps set forth by the
Division of Small Business Opportunity (DSBO). The contractor's commitment to the goals for minority,
and female utilization as required constitutes a commitment that it will make every good faith effort to meet
such goals.

1. GOALS AND TIMETABLES:
The goals and timetables for minority and female participation, expressed in percentage terms for
the contractor's aggregate workforce in each trade are as follows:

GOALS FOR GOALS FOR
MINORITY PARTICIPATION FEMALE PARTICIPATION
FOR EACH TRADE FOR EACH TRADE
From January 1, 1982 From January 1, 1982
to to
Until Further Notice Until Further Notice

21.7% - 23.5% 6.9%

The goals for minority and female utilization above are expressed in terms of hours of training and
employment as a proportion of the total number of hours to be worked by the contractor's aggregate
workforce, which includes all supervisory personnel, in each trade, on all projects for the City and
County of Denver during the performance of its contract (i.e., The period beginning with the first
day of work on the City and County of Denver funded construction contract and ending with the
last day of work).

The hours of minority and female employment and training must be substantially uniform
throughout the length of the contract in each trade and minorities and females must be employed
evenly on each of a contractor's projects. Therefore, the transfer of minority or female employees
from contractor to contractor or from project to project for the purpose of meeting the contractor's
goals shall be a violation of these Bid Conditions.

If the Contractor counts the nonworking hours of apprentices they must be employed by the
Contractor during the training period; the Contractor must have made a commitment to employ
apprentices at the completion of their training subject to the availability of employment
opportunities; and the apprentices must be trained pursuant to training programs approved by the
Bureau of Apprenticeship and Training.

*  "Minority" is defined as including, Blacks, Spanish Surname Americans, Asian
Americans, and American Indians, and includes both men and minority women.

2. SPECIFIC AFFIRMATIVE ACTION STEPS:

No contractor shall be found to be in noncompliance solely on account of its failure to meet its goals,
but will be given an opportunity to demonstrate that the contractor has instituted all the specific
affirmative action steps specified and has made every good faith effort to make these steps work
toward the attainment of its goals within the timetables, all to the purpose of expanding minority
and female utilization in its aggregate workforce. A contractor, who fails to comply with its
obligation under the Equal Opportunity Clause of its contract and fails to achieve its commitments
to the goals for minority and female utilization has the burden of proving that it has engaged in an
Affirmative Action Program directed at increasing minority and female utilization and that such
efforts were at least as extensive and as specific as the following:

a. The Contractor should have notified minority and female organizations when employment
opportunities were available and should have maintained records of the organization's
response.
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b. The Contractor should have maintained a file of the names and addresses of each minority
and female referred to it by any individual or organization and what action was taken with
respect to each such referred individual, and if the individual was not employed by the
Contractor, the reasons. If such individual was sent to the union hiring hall for referral and
not referred back by the union or if referred, not employed by the Contractor, the file should
have documented this and their reasons.

C. The Contractor should have promptly notified the Department of Public Works, and the
Division of Small Business Opportunity when the union or unions with which the
Contractor has collective bargaining agreements did not refer to the contractor a minority
or female sent by the contractor, or when the Contractor has other information that the
union referral process has impeded efforts to meet its goals.

d. The Contractor should have disseminated its EEO policy within its organization by
including it in any employee handbook or policy manual; by publicizing it in company
newspapers and annual reports and by advertising such policy at reasonable intervals in
union publications. The EEO policy should be further disseminated by conducting staff
meetings to explain and discuss the policy; by posting of the policy; and by review of the
policy with minority and female employees.

e. The Contractor should have disseminated its EEO policy externally by informing and
discussing it with all recruitment sources; by advertising in news media, specifically
including minority and female news media; and by notifying and discussing it with all
subcontractors.

f. The Contractor should have made both specific and reasonably recurrent written and oral
recruitment efforts. Such efforts should have been directed at minority and female
organizations, schools with substantial minority and female enrollment, and minority and
female recruitment and training organizations within the Contractor's recruitment area.

g. The Contractor should have evidence available for inspection that all tests and other
selection techniques used to select from among candidates for hire, transfer, promotion,
training, or retention are being used in a manner that does not violate the OFCCP Testing
Guidelines in 41 CFR Part 60-3.

h. The Contractor should have made sure that seniority practices and job classifications do
not have a discriminatory effect.

i The Contractor should have made certain that all facilities are not segregated by race.

J- The Contractor should have continually monitored all personnel activities to ensure that its
EEO policy was being carried out including the evaluation of minority and female
employees for promotional opportunities on a quarterly basis and the encouragement of
such employees to seek those opportunities.

k. The Contractor should have solicited bids for subcontracts from available minority and
female subcontractors engaged in the trades covered by these Bid Conditions, including
circulation of minority and female contractor associations.

NOTE: The Director and the Division of Small Business Opportunity will provide technical assistance on
questions pertaining to minority and female recruitment sources, minority and female community
organizations, and minority and female news media upon receipt of a request for assistance from a
contractor.
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3. NON - DISCRIMINATION:
In no event may a contractor utilize the goals and affirmative action steps required in such a manner
as to cause or result in discrimination against any person on account of race, color, religion, sex,
marital status, national origin, age, mental or physical handicap, political opinion or affiliation.

4, COMPLIANCE AND ENFORCEMENT:
In all cases, the compliance of a contractor will be determined in accordance with its obligations
under the terms of these Bid Conditions. All contractors performing or to perform work on projects
subject to these Bid Conditions hereby agree to inform their subcontractors in writing of their
respective obligations under the terms and requirements of these Bid Conditions, including the
provisions relating to goals of minority and female employment and training.

B. CONTRACTORS SUBJECT TO THESE BID CONDITIONS:
In regard to these Bid Conditions, if the Contractor meets the goals set forth therein or can demonstrate that
it has made every good faith effort to meet these goals, the Contractor shall be presumed to be in compliance
with Article 111, Division 2 of Chapter 28 of the Revised Municipal Code, the implementing regulations and
its obligations under these Bid Conditions. In the event, no formal sanctions or proceedings leading toward
sanctions shall be instituted unless the contracting or administering agency otherwise determines that the
contractor is violating the Equal Opportunity Clause.

1. Where the Office of Contract Compliance finds that a contractor failed to comply with the
requirements of Article Ill, Division 2 of Chapter 28 of the Revised Municipal Code or the
implementing regulations and the obligations under these Bid Conditions, and so informs the
Manager, the Manager shall take such action and impose such sanctions, which include suspension,
termination, cancellation, and debarment, as may be appropriate under the Ordinance and its
regulations. When the Manager proceeds with such formal action it has the burden of proving that
the Contractor has not met the goals contained in these Bid Conditions. The Contractor's failure to
meet its goals shall shift to it the requirement to come forward with evidence to show that it has met
the good faith requirements of these Bid Conditions.

2. The pendency of such proceedings shall be taken into consideration by the Department of Public
Works in determining whether such contractor can comply with the requirements of Article 1lI,
Division 2 of Chapter 28 of the Revised Municipal Code, and is therefore a "responsible prospective
contractor"'.

3. The Division of Small Business Opportunity shall review the Contractor's employment practices
during the performance of the contract. If the Division of Small Business Opportunity determines
that the Contractor's Affirmative Action Plan is no longer an acceptable program, the Director shall
notify the Manager.

C. OBLIGATIONS APPLICABLE TO CONTRACTORS:

It shall be no excuse that the union with which the Contractor has a collective bargaining agreement providing
for exclusive referral failed to refer minority or female employees. Discrimination in referral for
employment, even if pursuant to provisions of a collective bargaining agreement, is prohibited by the
National Labor Relations Act, as amended, Title VI of the Civil Rights Act of 1964, as amended, and Article
111, Division 2 of Chapter 28 of the Revised Municipal Code. It is the policy of the Department of Public
Works that contractors have a responsibility to provide equal employment opportunity, if they wish to
participate in City and County of Denver contracts. To the extent they have delegated the responsibility for
some of their employment practices to a labor organization and, as a result, are prevented from meeting their
obligations pursuant to Article 111, Division 2, Chapter 28 of the Revised Municipal Code, such Contractors
cannot be considered to be in compliance with Article 111, Division 2, Chapter 28 of the Revised Municipal
Code, or its implementing rules and regulations.

D. GENERAL REQUIREMENTS:
Contractors are responsible for informing their subcontractors in writing regardless of tier, as to their
respective obligations. Whenever a Contractor subcontracts a portion of work in any trade covered by these
Bid Conditions, it shall include these Bid Conditions in such subcontracts and each subcontractor shall
be bound by these Bid Conditions to the full extent as if it were the prime contractor. The Contractor
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shall not, however, be held accountable for the failure of its subcontractors to fulfill their obligations under
these Bid Conditions. However, the prime contractor shall give notice to the Director of any refusal or failure
of any subcontractor to fulfill the obligations under these Bid Conditions. A subcontractor's failure to comply
will be treated in the same manner as such failure by a prime contractor.

1.

Contractors hereby agree to refrain from entering into any contract or contract modification subject
to Article 11, Division 2, Chapter 28 of the Revised Municipal Code with a contractor debarred
from, or who is determined not to be a "responsive"” bidder for the City and County of Denver
contracts pursuant to the Ordinance.

The Contractor shall carry out such sanctions and penalties for violation of these Bid Conditions
and the Equal Opportunity Clause including suspension, termination and cancellation of existing
subcontracts and debarment from future contracts as may be ordered by the Manager pursuant to
Article 111, Division 2, Chapter 28 of the Revised Municipal Code and its implementing regulations.

Nothing herein is intended to relieve any contractor during the term of its contract from compliance
with Article 111, Division 2, Chapter 28 of the Revised Municipal Code, and the Equal Opportunity
Clause of its contract with respect to matters not covered in these Bid Conditions.

Contractors must keep such records and file such reports relating to the provisions of these Bid
Conditions as shall be required by the Office of Contract Compliance.

Requests for exemptions from these Bid Conditions must be made in writing, with justification, to
the Manager of Public Works, 201 W. Colfax, Dept. 608, Denver, Colorado 80202, and shall be
forwarded through and with the endorsement of the Director.
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

CONTRACT NO. 201845550

ASBURY & TEJON PARK

CONTRACT

THIS CONTRACT AND AGREEMENT, made and entered into by and between the City and County of Denver, a
municipal corporation of the State of Colorado, hereinafter referred to as the "City," party of the first part, and ,
hereinafter referred to as the "Contractor," party of the second part,

Iron Woman Construction & Environmental Services, LLC
2680 Emerson Street,
Denver, CO 80216

WITNESSETH, commencing on December 5, 2018, and for at least three (3) days the City advertised that sealed
bids would be received for furnishing all labor, tools, supplies, equipment, materials, and everything necessary and
required for the following:

CONTRACT NO. 201845550

ASBURY & TEJON PARK

WHEREAS, bids pursuant to said advertisement have been received by the Manager of Public Works, who has
recommended that a Contract for said work be made and entered into with the above named Contractor who was the
lowest, responsive, qualified bidder therefore, and

WHEREAS, said Contractor is now willing and able to perform all of said work in accordance with said advertisement
and its bid.

NOW THEREFORE, in consideration of the compensation to be paid the Contractor, the mutual agreements
hereinafter contained, and subject to the terms hereinafter stated, it is mutually agreed as follows:

1. CONTRACT DOCUMENTS
It is agreed by the parties hereto that the following list of documents, instruments, technical specifications,
plans, drawings and other materials which are attached hereto and bound herewith, incorporated herein by
reference or otherwise referenced in these documents constitute and shall be referred to either as the “Contract
Documents” or the “Contract,” and all of said documents, instruments, technical specifications, Plans,
Drawings and other materials taken together as a whole constitute the Contract between the parties hereto,
and they are as fully a part of this agreement as if they were set out verbatim and in full herein:

Advertisement of Notice of Invitation for Bids
Instructions to Bidders

Commitment to M/WBE Participation

Article III, Divisions 1, 2, and 3 of Chapter 28, D.RM.C.
Bid Bond

Addenda (as applicable)
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Equal Employment Opportunity Provisions (Appendix A and Appendix F)
Bid Form

Contract Form

General Contract Conditions

Special Contract Conditions

Performance and Payment Bond

Notice to Apparent Low Bidder

Notice to Proceed

Contractor’s Certification of Payment Form
Final/Partial Lien Release Form

Certificate of Contract Release

Change Orders (as applicable)

Federal Requirements (as applicable)
Prevailing Wage Rate Schedule(s)
Technical Specifications

Contract Drawings

Accepted Shop Drawings

SCOPE OF WORK

The Contractor agrees to and shall furnish all labor, tools, supplies, equipment, materials and everything
necessary for and required to do, perform and complete all of the Work described, drawn, set forth, shown
and included in said Contract Documents.

TERMS OF PERFORMANCE

The Contractor agrees to undertake the performance of the Work under this Contract within ten (10) days
after being notified to commence work by issuance of a Notice to Proceed in substantially the form contained
herein from the Manager and agrees to fully complete said Work within 250 (Two Hundred and Fifty Days)
consecutive calendar days from the effective date of said Notice, plus such extension or extensions of time
as may be granted in accordance with the provisions of the General Contract Conditions and any applicable
Special Contract Conditions.

TERMS OF PAYMENT
The City agrees to pay the Contractor for the performance of all of the Work required under this Contract,
and the Contractor agrees to accept as the Contractor’s full and only compensation therefore, such sum or
sums of money as may be proper in accordance with the price or prices set forth in the Contractor's Bid Form
hereto attached and made a part hereof for bid item numbers (01-21.26.03 through 32-97.00.01 for 74
{Base Bid A) + 36 (Base Bid B) (One Hundred Ten [110])) total bid items, and twenty one (21) Add
Alternate bid items (30-02 through 33-16.00.01, the total estimated cost thereof being Two Million,
Six Hundred Two Thousand, One Hundred Forty-Two Dollars, and Fifteen Cents
($ 2,602,142.15). Adjustments to said Contract Amount and payment of amounts due hereunder shall
be made in accordance with the provisions of the General Contract Conditions and any applicable
Special Contract Conditions.

NO DISCRIMINATION IN EMPLOYMENT

In connection with the performance of work under this contract, the Contractor may not refuse to hire,
discharge, promote or demote, or discriminate in matters of compensation against any person otherwise
qualified, solely because of race, color, religion, national origin, gender, age, military status, sexual
orientation, gender identity or gender expression, marital status, or physical or mental disability. The
Contractor shall insert the foregoing provision in all subcontracts.

COMPLIANCE WITH M/WBE REQUIREMENT

This Contract is subject to all applicable provisions of Divisions 1and 3 of Article III, of Chapter 28, Denver
Revised Municipal Code (D.R.M.C.), designated as Sections 28-31 — 28-36 and 28-52 — 28-90 D.R.M.C. and
referred to in this Contract as the “M/WBE Ordinance”. Without limiting the general applicability of the
foregoing, the Contractor acknowledges its continuing duty, pursuant to Sections 28-72, 28-73 and 28-75 of
the D.R.M.C., to maintain throughout the Huration of this Contract, compliance with the level of minority
and Woman business enterprise participation, upon which the City approved the award of this Contract to
the Contractor and the Contractor further acknowledges that failure to maintain such participation
commitments or otherwise comply with the requirements of the M/WBE Ordinance shall subject the
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10.

11.

12.

Contractor to sanctions in accordance with Section 28-77 of the D.R.M.C. Nothing contained in this
provision or in the M/WBE Ordinance shall negate the City's right to prior approval of subcontractors, or
substitutes therefore, under this Contract

WAGE RATE REQUIREMENTS

In performance of all Work hereunder, the Contractor agrees to comply with and be bound by all requirements
and conditions of the City's Payment of Prevailing Wages Ordinance, Sections 20-76 through 20-79,
D.R.M.C. and any determinations made by the City pursuant thereto.

APPLICABILITY OF LAWS

The Agreement between the Contractor and the City shall be deemed to have been made in the City and
County of Denver, State of Colorado and shall be subject to, governed by, and interpreted and construed by
or in accordance with the laws of the State of Colorado and the Charter, Revised Municipal Code, Rules,
Regulations, Executive Orders and fiscal rules of the City. As such, the Contractor shall at all times comply
with the provisions of the Charter, Revised Municipal Code, Rules, Regulations, Executive Orders and fiscal
rules of the City, and those State of Colorado and Federal Laws, Rules and Regulations, which in any manner
limit, control or apply to the actions or operations of the Contractor, any subcontractors, employees, agents
or servants of the Contractor engaged in the Work or affecting the materials and equipment used in the
performance of the Work, as the same may be, from time to time, promulgated, revised or amended. The
Charter and Revised Municipal Code of the City and County of Denver, as the same may be amended from
time to time, are hereby expressly incorporated into this Agreement as if fully set out herein by this reference.

APPROPRIATION

The amount of money, which has been appropriated and encumbered for the purpose of this contract, to date,
is equal to or in excess of the Contract Amount. The Manager, upon reasonable written request, will advise
the Contractor in writing of the total amount of appropriated and encumbered funds, which remain available
for payment for all Work under the Contract.

The issuance of any change order or other form or order or directive by the City which would cause the
aggregate payable under the contract to exceed the amount appropriated for the contract is expressly
prohibited. In no event shall the issuance of any change order or other form of order or directive by the City
be considered valid or binding if it requires additional compensable work to be performed, which work will
cause the aggregate amount available under the Contract to exceed the amount appropriated and encumbered
for this Contract, unless and until such time as the Contractor has been advised in writing by the Manager
that a lawful appropriation, sufficient to cover the entire cost of such additional work, has been made.

It shall be the responsibility of the Contractor to verify that the amounts already appropriated for this Contract
are sufficient to cover the entire cost of such work, and any work undertaken or performed in excess of the
amount appropriated is undertaken or performed in violation of the terms of this contract, without the proper
authorization for such work, and at the Contractor's own risk.

APPROVALS

In the event this Contract calls for the payment by the City of five hundred thousand dollars ($500,000.00)
or more, approval by the Board of Councilmen of the City and County of Denver, acting by ordinance, in
accordance with Section 3.2.6 of the Charter of the City and County of Denver, is and shall be an express
condition precedent to the lawful and binding execution and effect and performance of this contract.

ASSIGNMENT
The Contractor shall not assign any of its rights, benefits, obligations or duties under this Contract except
upon the prior written consent and approval of the Manager to such assignment.

DISPUTES RESOLUTION PROCESS

It is the express intention of the parties to this Contract that all disputes of any nature whatsoever regarding
the Contract including, but not limited to, any claims for compensation or damages arising out of breach or
default under this Contract, shall be resolved by administrative hearing pursuant to the provisions of Section
56-106, D.R.M.C., or, as applicable, Section 28-33 D.R.M.C. for Minority and Woman Business Enterprise
disputes. The Contractor expressly agrees that this dispute resolution process is the only dispute resolution
mechanism that will be recognized by the parties for any claims put forward by the Contractor,
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14,

15.

16.

notwithstanding any other claimed theory of entitlement on the part of the Contractor or its subcontractors or
suppliers.

CONTRACT BINDING
It is agreed that this Contract shall be binding on and inure to the benefit of the parties hereto, their heirs,
executors, administrators, assigns and successors.

PARAGRAPH HEADINGS
The captions and headings set forth herein are for convenience of reference only and shall not be construed
S0 as to define or limit the terms and provisions hereof.

SEVERABILITY

It is understood and agreed by the parties hereto that, if any part, term, or provision of this Contract, except
for the provisions of this Contract requiring prior appropriation and limiting the total amount to be paid by
the City, is by the courts held to be illegal or in conflict with any law of the State of Colorado, the validity of
the remaining portions or provisions shall not be affected, and the rights and obligations of the parties shall
be construed and enforced as if the Contract did not contain the particular part, term or provision held to be
invalid.

ELECTRONIC SIGNATURES AND ELECTRONIC RECORDS:

Contractor consents to the use of electronic signatures by the City. The Agreement, and any other documents
requiring a signature hereunder, may be signed electronically by the City in the manner specified by the City.
The Parties agree not to deny the legal effect or enforceability of the Agreement solely because it is in
electronic form or because an electronic record was used in its formation. The Parties agree not to object to
the admissibility of the Agreement in the form of an electronic record, or a paper copy of an electronic
document, or a paper copy of a document bearing an electronic signature, on the ground that it is an electronic
record or electronic signature or that it is not in its original form or is not an original.
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Contract Control Number: PWADM-201845550-00

Contractor Name: Iron Woman Construction & Environmental
Services, LLC

IN WITNESS WHEREOF, the parties have set their hands and affixed their seals at
Denver, Colorado as of

SEAL CITY AND COUNTY OF DENVER
ATTEST:
By
APPROVED AS TO FORM: REGISTERED AND COUNTERSIGNED:
Attorney for the City and County of
Denver
By
By
By




CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

General Contract Conditions
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS
201845550

SPECIAL CONTRACT CONDITIONS

SC-1 CONSTRUCTION SPECIFICATIONS
Except as amended herein or in the attached Technical Specifications, all Work performed under the terms
of this Contract shall be governed by the applicable provisions of the following latest editions:

City and County of Denver:
Standard Specifications for Construction, GENERAL CONTRACT CONDITIONS,
2011 Edition.

Transportation Standards and Details for the Engineering Division
City and County of Denver Traffic Standard Drawings

Wastewater Management Division
— Standard Detail Drawings
— Public Works Wastewater Capital Projects Management Standard Construction Specifications

Colorado Department of Transportation:
Standard Specifications for Road and Bridge Construction
(Sections 200 through 700 of the 2011 Edition)

Federal Highway Administration:
Manual on Uniform Traffic Control Devices for Streets & Highways (MUTCD)

Building & Fire Codes:
Building Code of the City and County of Denver
(International Building Code 2015 Series, City and County of Denver Amendments 2016)

National Fire Protection Association Standards
(As referenced in the Building Code of the City and County of Denver)

The aforementioned City and County of Denver documents are available for review at the Capital Projects
Management Office, 201 W. Colfax Ave., Dept. 506, (5" floor), Denver, CO 80202. The Standard
Specifications for Construction, GENERAL CONTRACT CONDITIONS is available at:
https://www.denvergov.org/content/denvergov/en/contract-administration/contractor-resources.html
Transportation Standards and Details for the Engineering Division and the Wastewater Management
Division — Standard Detail Drawings, are available at http://www.denvergov.org.

The “Colorado Department of Transportation Standard Specifications for Road and Bridge Construction™
is available for review on CDOT’s website at http://www.coloradodot.info/ and can be purchased from the
Colorado Department of Transportation.

The Manual on Uniform Traffic Control Devices for Streets & Highways is available for review at the Federal
Highway Administration Website at: www.fhwa.dot.gov, The FHWA website also contains purchasing
information.
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SC-2 DEPUTY MANAGER/CITY ENGINEER
General condition 109 DEPUTY MANAGER is hereby deleted in its entirety and replaced with the
following:

The “Deputy Manager” means the official who reports directly to the Manager and exercises supervisory
responsibility in the City agency defined in Title 2 herein that is responsible for the Project. The Manager
hereby designates the City Engineer as the Deputy Manager for purposes of this Contract. The City Engineer
shall have responsibility for this Project and shall undertake all duties, responsibilities, rights and authority,
including specific actions and decisions, delegated to the Deputy Manager under the various terms and
conditions of this Contract.

SC-3 ENGINEERING DIVISION/ CITY ENGINEER

The Engineering Division is a unit of the Department of Public Works and is supervised by the City Engineer,
who is subordinate to the Manager of Public Works. This Division is responsible for the planning, design,
construction, operation and maintenance of all of the City's transportation facilities and the planning, design
and construction of all of the City’s wastewater facilities, except for the City's Municipal Airport System.
All other references to the Transportation Division or the Deputy Manager of Public Works for
Transportation are deleted and replaced with references to the Engineering Division and City Engineer,
respectively.

SC-4 WASTEWATER MANAGEMENT DIVISION
The Wastewater Management Division is a unit of the Department of Public Works and is supervised by the
Deputy Manager of Public Works for Wastewater Management, who is subordinate to the Manager of Public
Works. This Division is responsible for the operation and maintenance of the City's wastewater facilities.

SC-5 CITY DELEGATION OF AUTHORITY

With reference to General Contract Condition 109, DEPUTY MANAGER and General Contract Condition
212, CITY’S CONTRACT ADMINISTRATION LINE OF AUTHORITY, the Manager hereby designates
the City Engineer as the City official responsible for those certain actions and decisions designated as the
responsibility of the Deputy Manager under the General Conditions and delegates to the City Engineer the
authority necessary to undertake those responsibilities under this Contract. The Director shall have
supervisory responsibility over the Project Manager. Additionally, Contractor questions concerning the Plans
and Technical Specifications shall be directed to:

Denver Department of Public Works / Engineering Division,

City Project Manager Telephone
Andy Stewart (303) 446-3510
Design Consultant Contact Telephone
Enginuity Don Jacobs (303) 872-9106

SC-6 LIQUIDATED DAMAGES; MILESTONES; ACTUAL DAMAGES

General Condition: 602 LIQUIDATED DAMAGES; ADMINISTRATIVE COSTS; ACTUAL DAMAGES is
hereby replaced in its entirety with the following:

a1 Time is of the essence in performing the Contract. In the event the Contractor fails to achieve the milestones
described below or fails to meet any other time requirement or the time limit set forth in the Contract (See Milestone
Schedule 602.5), after due allowance for any extension or extensions of time made in accordance with the provisions
herein set forth, the Contractor shall be liable to the City for liquidated damages, and not as a penalty, in the amount
stipulated therefore in the Contract Form or in the Special Conditions. Such liquidated damages shall be assessed for
each and every Day that the Contractor shall be in default, as established by said time limit or limits. The City shall
have the right to deduct said liquidated damages from any amount due or that may become due the Contractor, or to
collect such liquidated damages from the Contractor or its surety.

Contract No. 201845550 BDP - 37 December 5, 2018
A&T Park



2 Liquidated damages in the amount stipulated do not include any sums of money to reimburse the City for
actual damages which may be incurred between Substantial Completion and Final Completion because of the
Contractor’s failure to achieve Final Completion within the Contract Time. For such delay in Final Completion, the
Contractor shall reimburse the City, as a mitigation of City damages and not as a penalty, those administrative costs
incurred by the City as a result of such failure. Representative hourly rates for such administrative costs are set out in
the Special Conditions. The Project Manager shall calculate the City’s administrative costs based on such Special
Conditions, as the same may be revised from time to time.

Representative hourly rates for the City administrative costs shall be as follows for this Project:

Project Manager $69 per hour
Project Engineer $63 per hour
Inspector $49 per hour
Surveying, if necessary $100 per hour
3 Liquidated damages in the amounts stipulated do not include any sums of money to reimburse the City for

extra costs which the City may become obligated to pay on other contracts which were delayed or extended because
of the Contractor's failure to complete the Work within the Contract Time. Should the City incur additional costs
because of delays or extensions to other contracts resulting from the Contractor's failure of timely performance, the
City will assess these extra costs against the Contractor, and these assessments will be in addition to the stipulated
liquidated damages.

4 The City reserves all of its rights to actual damages from the Contractor for injury or loss suffered by the City
from actions or omissions of the Contractor, including but not limited to any other breach or default of the Contract,
outside of the scope of the above sections of GC 602.

5 The Parties recognize and agree that time is of the essence on this Contract. Due to the time sensitivities, the
Contract establishes multiple milestones based on the date the Notice to Proceed is issued by the City. Milestone
completion shall be achieved per the Milestone Schedule listed herein. Liquidated damages will be assessed by the
City to the contractor in the amount of $1,000.00 per calendar day for each and every day each individual milestone
is not adequately completed. Completion for the purposes of this section 602.5 shall include all work completed per
the Contract any executed change orders and any executed amendments.

MILESTONE SCHEDULE

Mileston  Scope of Work Start Date End Date

e

1 Utility Coordination, Permits, & NTP NTP + 60 Calendar Days
Submittals

2 Carlsonator Design & Procurement NTP NTP + 90 Calendar Days

3 Removals, Earthwork, Structures, NTP + 60 Calendar NTP + 180 Calendar Days

Boulders & Channel Improvements Days

4 Seeding/Sodding &  Plantings April 15 September 1
(Irrigated)
5 Seeding/Sodding &  Plantings November 15 April 15
(non-irrigated)
6 Playground Equipment NTP + 60 Calendar NTP + 250 Calendar Days
Days
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SC-7

SC-8

SC-9

SUBCONTRACTS

In accordance with General Contract Condition 501, SUBCONTRACTS, no limit shall apply to that
percentage of the Work, which may be sublet providing that the subcontractors receive prior approval in
accordance with General Contract Condition 502, SUBCONTRACTOR ACCEPTANCE.

RESERVED

PAYMENTS TO CONTRACTORS

The application for payment shall be submitted through Textura® Corporations Construction Management
Website. Contractor recognizes and agrees that it shall be required to use the Textura Construction Payment
Management System for this Project to request payment from the City and to pay subcontractors. All certified
subcontractors or suppliers who are listed for participation towards any assigned program goal must be paid
via Textura®. Contractor further agrees that, to the fullest extent possible within Textura, the City shall be
entitled to all non-Confidential records, reports, data and other information related to the project that are
available to Contractor through Textura, including, but not limited to, information related to Contractor and
subcontractor billings. To that end, Contractor agrees it will activate any available settings within Textura
necessary to grant the City access to such non-Confidential information related to the contract and the project.
Applications for payment shall be based on the Contract Unit Prices or the approved Schedule of Values
described in GC 903.1

In accordance with General Contract Condition 902, PAYMENT PROCEDURE, the party(ies) responsible
for review of all Pay Applications shall be:

Agency/Firm Name Telephone
Public Works/Engineering Division Jason Wennen (303) 446-3628

In accordance with General Contract Condition 906, APPLICATIONS FOR PAYMENT, each Application
submitted shall include the following:

1. The estimate of Work completed shall be based on the approved schedule of values or unit prices,
as applicable, and the percent of the Work complete.

2. Each Application for Payment shall include each and every independent subcontractor’s payroll
information including pay dates and pay amounts.

3. The Contractor shall also submit to the Auditor and other appropriate officials of the City in a timely
fashion, information required by General Contract Condition 1004, REPORTING WAGES PAID.

4. Applications for Payment must be accompanied by completed Partial or Final Claim Release
Form, as appropriate, from EACH subcontractor and supplier, AND the Contractors’ Certification
of Payment Form (CCP), unless an exception is approved pursuant to General contract condition
907.

The forms, Final/Partial Release and Certificate of Payment (Subcontractor/Supplier) and the Contractor’s
Certification of Payment (CCP), both of which must be used are attached below. If subcontractor or
supplier payments are disbursed via Textura® CPM, those systems generated Release and CCP forms are
acceptable.
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DEPARTMENT OF PUBLIC WORKS

FINAL/PARTIAL RELEASE AND CERTIFICATE OF PAYMENT
(SUBCONTRACTOR/SUPPLIER)

Date: , 20

(PROJECT NO. and NAME)
Subcontract #:

(NAME OF CONTRACTOR)
Subcontract Value: $
Last Progress Payment: $

(NAME OF SUBCONTRACTOR/SUPPLIER) Date:
Check Applicable Box: Total Paid to Date: $
[ 1] MBE [ ] WBE Date of Last Work:

The Undersigned hereby certifies that all costs, charges or expenses incurred by the undersigned or on behalf of the
undersigned for any work, labor or services performed and for any materials, supplies or equipment provided on the
above referenced Project or used in connection with the above referenced Subcontract (the "Work Effort") have been
duly paid in full.

The Undersigned further certifies that each of the undersigned's subcontractors and suppliers that incurred or caused
to be incurred, on their behalf, costs, charges or expenses in connection with the undersigned's Work Effort on the
above referenced Project have been duly paid in full.

In consideration of $ representing the Last Progress Payment referenced above and in further consideration
of the Total Paid to Date, also referenced above, and other good and valuable consideration received and accepted by
the undersigned this day of , 20__, the Undersigned hereby releases and discharges the City

and County of Denver (the "City"), the above referenced City Project, the City's premises and property and the above
referenced Contractor from all claims, liens, rights, liabilities, demands and obligations, whether known or unknown,
of every nature arising out of or in connection with the performance of the work effort.

As additional consideration for the payments referenced above, the undersigned agrees to defend, indemnify and save
and hold harmless the City, its officers, employees, agents and assigns and the above-referenced Contractor from and
against all costs, losses, damages, causes of action, judgments under the subcontract and expenses arising out of or in
connection with any claim or claims against the City or the Contractor which arise out of the Undersigned's
performance of the Work Effort and which may be asserted by the Undersigned or any of its suppliers or subcontractors
of any tier or any of their representatives, officers, agents, or employees.

It is acknowledged that this release is for the benefit of and may be relied upon by the City and the referenced
Contractor.

The foregoing shall not relieve the undersigned of any obligation under the provisions of the Undersigned's
subcontract, as the subcontract may have been amended, which by their nature survive completion of the
Undersigned's work effort including, without limitation, warranties, guarantees, insurance requirements and
indemnities.

STATE OF COLORADO ) ss.
CITY OF )

(Name of Subcontractor)
Signed and sworn before me this
day of , 20 . By:

Notary Public/Commissioner of Oaths Title:

My Commission Expires
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” DENVER

OFFICE OF ECONOMIC

DEVELOPMEMNT

Ciffice of Economic Development

City and County of Denver

Compliance Unit|

201 W. Colfax Ave., Dept. 007

Division of Small Business Opportunity

Contractor's/Consultant's Certification of Payment (CCP)

Prime Contractor or Consultant

Phone

Project Manager:

Pay Application #:

Pay Period:

|Amount Requested: §

Project #

Project Mame:

Current Completion Date

Percent Complete:

Prepared By:

itract Amount §

tract Amount 3

and listed herein. Please use an additional form, if more space is necessary.

=
k) RMGUN: P21 on e Faxd %
DBE/ Omnginal Contract Current Contract Amount| Revised |Requested Amount of this Previous Pay Met Paid Achieved
Prime/Subcontractor/Supplier Mame MNOM Amount ncluding Amendments (G Pay Application Application # To Date (GAly
Totals
e UNQErsigned CErtnes tar e MTOrmaton CoNtaned 1N TS QOCUMENT 15 TUE, SCCUTITe and (AT e PayTents SHOWN Nave DEen Mage 10 31 SUBCONTSCIors and SUPPIIErs USed on this Project

P! reEared Br !Signature]:

Date:

Page

COMP-FRMAD2T rev 031816

Contract No. 201845550

A&T Park

BDP - 41

DATE



Eh‘h D. E Nv E R B . Office of Econemic Development

PP oFFice of Economic Instructions for Completing  Division of Small Business Opportunity

- Compliance Unit
DEVELOFPMEMN
the 201 W. Coffax Ave. Dept. 007

Contractor/Consultant Denver, CO 80202

Certification of Payment DSBOB o

Form

Mote: The attached Contractor’Consultant Certification of Payment form must be completed by the Confractor!
Subconsultant and all subzontractors/subconsultant or suppliers used on the project at any tier and submitted with each
pay application. The ContractoriConsultant is responsible for the accuracy of all information provided and is required to
hawve each subcontractor/subconsultant or supplier fill cut the appropriate forms. Please be sure to complete all
information requested at the top of the form, including the name of the person who preparad this form.

If you reproduce this form, you must continue to list each of the orginally listed firms, as well as any additional firms used
during the performance period of the confract. Please complete an additional CCP if there is second tier-ing invalved.

If you have any guestions, please call the Compliance Unit of DSBO at 720.813.1880_

Instructions for Completing the Contractor/Consultant Certification of Payment Form, per Column

Contractor/Subcontractor or Subconsultant/Supplier Name: In the space providad, list all subcontractors!
subconsultants and suppliers used on the project. For all MAW/IS/E/DBEs use the exact name listed in the
DSBO Directory.

MW/IS/EIDBE/NOM: For each name listed, indicate whether the entity is a cerified MAN/S/E/DBE.

Column A: Provide the confract amount, as listed at bid time, for the Contractor/Consultant and each
subcontractor'subconsultant or supplier.

Column B: Provide the percentage portion of each listed subconfracior’subconsultant or supplier confract amount
{Column A) compared to the total original contract amouwnt in (1)

Prowide the crigimal contract amount (Column A) for each subcontracton'subconsultant or supplier plus any
awarded alternate and'or change crder amounts applicable. If an altemate/change order does nat apply
ta the listed firm, re-enter the original contract amount (Column A).

Provide the percent portion of each listed subcontractor/subconsultant or supplier contract amount
{Column C) compare to the current total contract amount im ().

Provide the amount requested for work performed or materials supplied by each listed
subconfractor’subconsultant or supplier for this pay application. The sum of the items in this column
should equal the estimated amount requested for this pay application.

Prowvide the amount paid to each subcontractor/subconsultant or supplier on the previous pay
application. Enter the previous pay application number in the column heading. The sum of the items
listed in this column should equal the warrant amount paid to the Contractor/Consultant on the previous
pay application. The amounts paid to the subcontractor/subcontractor or suppliers should be the actual
amount of each check issued.

Prowvide the net paid to date for the Confracior/Subconsultant and each listed subcontracton/subconsultant
or supplier.

Prowvide the percent portion of the net paid to date | Column G} for the Contractor/Subconsultant and each
listed subconftractor'subconsultant or supplier of the current total contract amount im (11).

Eav 031B18
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SC-10 CONTRACT FORMS
In accordance with the terms and conditions of the Contract Documents, the City requires the use of certain form
documents in complying with or satisfying various obligations, notifications and conditions in contracting with
the City or performing Work hereunder. These form documents are referenced by title throughout the Contract
Documents for mandatory use as directed. The following are the forms that shall be detached and utilized in
accordance with the Contract Documents:

1. Performance and Payment Bond
2. Performance and Payment Bond Surety Authorization Letter (Sample)
3. Final/Partial Lien Release.

The following are forms that will be issued by the City during construction:

1. Notice to Apparent Low Bidder (Sample)
2. Notice to Proceed (Sample)
3. Certificate of Contract Release (Sample)

SC-11 CONSTRUCTION INSPECTION BY THE CITY
General Condition 1701, CONSTRUCTION INSPECTION BY THE CITY, is modified as follows:

A Persons who are employees of the City or who are under contract to the City or the City as lessee will
be assigned to inspect and test the Work. These persons may perform any tests and observe the Work to determine
whether or not designs, materials used, manufacturing and construction processes and methods applied, and
equipment installed satisfy the requirements of the drawings and specifications, accepted Shop Drawings, Product
Data and Samples, and the General Contractor's warranties and guarantees. The General Contractor shall permit
these inspectors unlimited access to the Work and provide means of safe access to the Work, which cost shall be
included as a Cost of the Work without any increase to the Guaranteed Maximum Price. In addition, General
Contractor shall provide whatever access and means of access are needed to off-site facilities used to store or
manufacture materials and equipment to be incorporated into the Work and shall respond to any other reasonable
request to further the inspector's ability to observe or complete any tests. Such inspections shall not relieve the
General Contractor of any of its quality control responsibilities or any other obligations under the Contract. All
inspections and all tests conducted by the City are for the convenience and benefit of the City. These inspections
and tests do not constitute acceptance of the materials or Work tested or inspected, and the City may reject or
accept any Work or materials at any time prior to the inspections pursuant to G.C. 2002, whether or not previous
inspections or tests were conducted by the inspector or a City representative.
2 Building Inspection will perform building code compliance inspections for structures designed for
human occupancy. It is the General Contractor’s responsibility to schedule and obtain these inspections. If a
code compliance inspection results in identification of a condition which will be at variance to the Contract
Documents, the General Contractor shall immediately notify the Project Manager and confirm such notification
with formal correspondence no later than forty-eight (48) hours after the occurrence.

3 When any unit of government or political subdivision, utility or Railroad Corporation is to pay a portion
of the cost of the Work, its respective representatives shall have the right to inspect the Work. This inspection
shall not make any unit of government or political subdivision, utility or Railroad Corporation a party to the
Contract, and shall not interfere with the rights of either party.

SC-12 DISPOSAL OF NON-HAZARDOUS WASTE AT DADS

In accordance with the Landfill Agreement made between the City and Waste Management of Colorado, Inc.,
bidders will be required to haul dedicated loads (non-hazardous entire loads of waste) to the Denver-Arapahoe
Disposal Site (“DADS”) for disposal. DADS is located at Highway 30 and Hampden Avenue in Arapahoe
County, Colorado. The City will pay all fees associated with such disposal but the bidder shall be responsible
for the costs of transporting the loads. Non-hazardous waste is defined as those substances and materials not
defined or classified as hazardous by the Colorado Hazardous Waste Commission pursuant to C.R.S. §25-15-
101(6), as amended from time to time, and includes construction debris, soil and asbestos. Bidders shall not use
Gun Club Road between 1-70 and Mississippi Avenue as a means of access to DADS.
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SC-13 PROHIBITION ON USE OF CCA-TREATED WOOD PRODUCTS
The use of any wood products pressure-treated with chromated copper arsenate (CCA) is prohibited. Examples
of CCA-treated wood products include wood used in play structures, decks, picnic tables, landscaping timbers,
fencing, patios, walkways and boardwalks.

SC-14 WAIVER OF: PART 8 OF ARTICLE 20 OF TITLE 13, COLORADO REVISED STATUTES.
The Contractor specifically waives all the provisions of Part 8 of Article 20 of Title 13, Colorado Revised Statutes
regarding defects in the Work under this Construction Contract.

SC-15 ATTORNEY'’S FEES
Colorado Revised Statute 38-26-107 requires that in the event any person or company files a verified statement
of amounts due and unpaid in connection with a claim for labor and materials supplied on this project, the City
shall withhold from payments to the Contractor sufficient funds to insure the payment of any such claims.
Should the City and County of Denver be made a party to any lawsuit to enforce such unpaid claims or any
lawsuit arising out of or relating to such withheld funds, the Contractor agrees to pay to the City its costs and a
reasonable attorney’s fee which cost shall be included as a Cost of the Work.

Because the City Attorney Staff does not bill the City for legal services on an hourly basis, the Contractor
agrees a reasonable fee shall be computed at the rate of one hundred dollars per hour of City Attorney time.

SC-16 INSURANCE
General Condition 1601 is hereby deleted in its entirety and replaced with the following:
1) General Conditions: Contractor agrees to secure, at or before the time of execution of this
Agreement, the following insurance covering all operations, goods or services provided pursuant to this
Agreement. Contractor shall keep the required insurance coverage in force at all times during the term of the
Agreement, or any extension thereof, during any warranty period, and for eight (8) years after termination of the
Agreement. The required insurance shall be underwritten by an insurer licensed or authorized to do business in
Colorado and rated by A.M. Best Company as “A-"VIII or better. Each policy shall contain a valid provision or
endorsement requiring notification to the City in the event any of the required policies be canceled or non-renewed
before the expiration date thereof. Such written notice shall be sent to the parties identified in the Notices section
of this Agreement. Such notice shall reference the City contract number listed on the signature page of this
Agreement. Said notice shall be sent thirty (30) days prior to such cancellation or non-renewal unless due to
non-payment of premiums for which notice shall be sent ten (10) days prior. If such written notice is unavailable
from the insurer, contractor shall provide written notice of cancellation, non-renewal and any reduction in
coverage to the parties identified in the Notices section by certified mail, return receipt requested within three (3)
business days of such notice by its insurer(s) and referencing the City’s contract number. If any policy is in
excess of a deductible or self-insured retention, the City must be notified by the Contractor. Contractor shall be
responsible for the payment of any deductible or self-insured retention. The insurance coverages specified in this
Agreement are the minimum requirements, and these requirements do not lessen or limit the liability of the
Contractor. The Contractor shall maintain, at its own expense, any additional kinds or amounts of insurance that
it may deem necessary to cover its obligations and liabilities under this Agreement.
2 Proof of Insurance: Contractor shall provide a copy of this Agreement to its insurance agent or broker.
Contractor may not commence services or work relating to the Agreement prior to placement of coverage.
Contractor certifies that the certificate of insurance attached as part of the Contract Documents, preferably an
ACORD certificate, complies with all insurance requirements of this Agreement. The City requests that the City’s
contract number be referenced on the Certificate. The City’s acceptance of a certificate of insurance or other
proof of insurance that does not comply with all insurance requirements set forth in this Agreement shall not act
as a waiver of Contractor’s breach of this Agreement or of any of the City’s rights or remedies under this
Agreement. The City’s Risk Management Office may require additional proof of insurance, including but not
limited to policies and endorsements.
3) Additional Insureds: For Commercial General Liability and Auto Liability, Contractor and
subcontractor’s insurer(s) shall name the City and County of Denver, its elected and appointed officials,
employees and volunteers as additional insured.

4) Waiver of Subrogation: For all coverages, Contractor’s insurer shall waive subrogation rights against
the City.
(5) Subcontractors and Subconsultants: All subcontractors and subconsultants (including independent

contractors, suppliers or other entities providing goods or services required by this Agreement) shall be subject
to all of the requirements herein and shall procure and maintain the same coverages required of the Contractor.
Contractor shall include all such subcontractors as additional insured under its policies (with the exception of
Workers’ Compensation) or shall ensure that all such subcontractors and subconsultants maintain the required
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coverages. Contractor agrees to provide proof of insurance for all such subcontractors and subconsultants upon
request by the City.

(6) Workers’ Compensation/Employer’s Liability Insurance: Contractor shall maintain the coverage as
required by statute for each work location and shall maintain Employer’s Liability insurance with limits of
$100,000 per occurrence for each bodily injury claim, $100,000 per occurrence for each bodily injury caused by
disease claim, and $500,000 aggregate for all bodily injuries caused by disease claims. Contractor expressly
represents to the City, as a material representation upon which the City is relying in entering into this Agreement,
that none of the Contractor’s officers or employees who may be eligible under any statute or law to reject
Workers’ Compensation Insurance shall effect such rejection during any part of the term of this Agreement, and
that any such rejections previously effected, have been revoked as of the date Contractor executes this Agreement.
(7 Commercial General Liability: Contractor shall maintain a Commercial General Liability insurance
policy with limits of $1,000,000 for each occurrence, $1,000,000 for each personal and advertising injury claim,
$2,000,000 products and completed operations aggregate, and $2,000,000 policy aggregate.

(8) Business Automobile Liability: Contractor shall maintain Business Automobile Liability with limits
of $1,000,000 combined single limit applicable to all owned, hired and non-owned vehicles used in performing
services under this Agreement

9) Additional Provisions:
@ For Commercial General Liability, the policies must provide the following:
0] That this Agreement is an Insured Contract under the policy;
(ii) Defense costs in excess of policy limits;

(iii) A severability of interests or separation of insureds provision (no insured vs. insured
exclusion); and

(iv) A provision that coverage is primary and non-contributory with other coverage or self-
insurance maintained by the City.

(b) For claims-made coverage:
0] The retroactive date must be on or before the contract date or the first date when
any goods or services were provided to the City, whichever is earlier
(c) Contractor shall advise the City in the event any general aggregate or other aggregate limits

are reduced below the required per occurrence limits. At their own expense, and where such
general aggregate or other aggregate limits have been reduced below the required per
occurrence limit, the Contractor will procure such per occurrence limits and furnish a new
certificate of insurance showing such coverage is in force.

SC-17 GREENPRINT DENVER REQUIREMENTS

In accordance with the City and County of Denver Executive Order 123: Greenprint Denver Office and
Sustainability Policy, as amended, Contractor shall adhere to sections of Executive Order 123 pertinent to the
construction of the built environment. This includes but is not limited to: all construction and renovation of
buildings shall follow instructions and memorandum for high performance buildings; horizontal projects shall
include the use of fly ash concrete and recycled aggregate where possible; and, all projects shall recycle
construction and demolition waste, and install materials that contain recycled content whenever possible using
the U.S. Green Building Council Leadership in Energy and Environmental Design (LEED) as guidance. Non-
hazardous solid waste that is eligible for reuse or recycling is not subject to the DADS disposal requirement
defined in SC-12.

A completed “Greenprint Denver Closeout Form for Construction Projects” shall be delivered to the Project
Manager as a submittal requirement of Final Acceptance.

http://www.denvergov.org/constructioncontracts/Home/ContractorResources/tabid/443154/Default.aspx
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Bond #9277440

CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

PERFORMANCE AND PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned Iron Woman Construction & Environmental
Services, LLC, 5680 Emerson Street, Denver, CO 80621 )
a corporation organized and existing under and by virtue of the laws of the State of _Colorado F
hereafter referred to as the "Contractor", and Fidelity and Deposit Company of Maryland )
a corporation organized and existing under and by virtue of the laws of the State of _]llinois ;

and authorized to transact business in the State of Colorado, as Surety, are held and firmly bound unto the CITY AND
COUNTY OF DENVER, a municipal corporation of the State of Colorado, hereinafier referred to as the "City”, in

the penal sum of Two Million, Six Hundred Two Thousand, One Hundred Forty-Two Dollars, and Fifteen Cents

($ 2,602,142.15 ), lawful money of the United States of America, for the payment of which sum, well and truly to be
made, we bind ourselves and our heirs, executors, administrators, successors and assigns, jointly and severally, firmly by

these presents;
THE CONDITION OF THE FOREGOING OBLIGATION IS SUCH THAT:

WHEREAS, the above bounden Contractor has entered into a written contract with the aforesaid City for fumishing all
labor and tools, supplies, equipment, superintendence, materials and everything necessary for and required to do, perform
and complete the construction of CONTRACT NO. 201845550, ASBURY & TEJON PARK, Denver, Colorado, and
has bound itself to complete the project within the time or times specified or pay liquidated damages, all as designated,
defined and described in the said Contract and Conditions thereof, and in accordance with the Plans and Technical
Specifications therefore, a copy of said Contract being made a part hereof;

NOW, THEREFORE, if the said Contractor shall and will, in all particulars well and truly and faithfully observe, perform
and abide by each and every Covenant, Condition and part of said Contract, and the Conditions, Technical Specifications,
Plans, and other Contract Documents thereto attached, or by reference made a part thereof and any alterations in and
additions thereto, according to the true intent and meaning in such case, then this obligation shall be and become null and
void; otherwise, it shall remain in full force and effect;

PROVIDED FURTHER, that if the said Contractor shall satisfy all claims and demands incurred by the Contractor in the
performance of said Contract, and shall fully indemnify and save harmless the City from all damages, claims, demands,
expense and charge of every kind (including claims of patent infringement) arising from any act, omission, or neglect of
said Contractor, its agents, or employees with relation to said work; and shall fully reimburse and repay to the City all
costs, damages, and expenses which it may incur in making good any default based upon the failure of the Contractor to
fulfill its obligation to furnish maintenance, repairs or replacements for the full guarantee period provided in the Contract
Documents, then this obligation shall be null and void; otherwise it shall remain in full force and effect;

PROVIDED FURTHER, that if said Contractor shall at all times promptly make payments of all amounts lawfully due to
all persons supplying or furnishing it or its subcontractors with labor and materials, rental machinery, tools or equipment
used or performed in the prosecution of work provided for in the above Contract and that if the Contractor will indemnify
and save harmless the City for the extent of any and all payments in connection with the carrying out of such Contract,
then this obligation shall be null and void; otherwise it shall remain in full force and effect;

PROVIDED FURTHER, that if the said Contractor fails to duly pay for any labor, materials, team hire, sustenance,
provisions, provender, gasoline, lubricating oils, fuel oils, grease, coal, or any other supplies or materials used or consumed
by said Contractor or its subcontractors in performance of the work contracted to be done, or fails to pay any person who
supplies rental machinery, tools or equipment, all amounts due as the result of the use of such machinery, tools or
equipment in the prosecution of the work, the Surety will pay the same in any amount not exceeding the amount of this
obligation, together with interest as provided by law;
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PROVIDED FURTHER, that the said Surety, for value received, hereby stipulates and agrees that no change, extension
of time, alteration or addition to the terms of the Contract, or to contracts with others in connection with this project, or
the work to be performed thereunder, or the Technical Specifications and Plans accompanying the same, shall in any way
affect its obligation on this bond and it does hereby waive notice of any change, extension of time, alteration or addition
to the terms of the Contract, or contracts, or to the work, or to the Technical Specifications and Plans.

IN WE‘I#FSS WHEREQOF, said Contractor and said Surety have executed these presents as of this

day of — MALcH ,2019.
C /} ALM,'.

Ufesiden( Shaun S. Egan, President & CEO

Fidelity and Deposit Company of Maryland

By: {mmw

Attorney-In-Fact Daflene Kring}

By:

(Accompany this bond with Attorney-in-Fact's authority from the Surety to execute bond, certified to include the date of
the bond).

APPROVED AS TO FORM: APP THE CITY AND COUNTY OF
Attorney for the City and County of D R
Denver

By: 7 By:
v,
£~ Assistant City At W
By: @ ad

EXECUTIVE/DIRECTOR OF PUBLIC WORKS
N
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ZURICH AMERICAN INSURANCE COMPANY
COLONIAL AMERICAN CASUALTY AND SURETY COMPANY
FIDELITY AND DEPOSIT COMPANY OF MARYLAND
POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS: That the ZURICH AMERICAN INSURANCE COMPANY, a corporation of the State of New
York, the COLONIAL AMERICAN CASUALTY AND SURETY COMPANY, a corporation of the State of Maryland, and the FIDELITY
AND DEPOSIT COMPANY OF MARYLAND a corporation of the State of Maryland (herein collectively called the "Companies"), by
DAVID MCVICKER, Vice President, in pursuance of authority granted by Article V, Section 8, of the By-Laws of said Companies, which
are set forth on the reverse side hereof and are hereby certified to be in full force and effect on the date hereof, do hereby nominate,
constitute, and appoint Russell D. LEAR, Kristen PEREIRO, Dulce R. HUGGINS, Darlene KRINGS, K'Anne E. VOGEL, Kelly T.
URWILLER, Royal R. LOVELL, Wesley J. BUTORAC and Steve J. BLOHM, all of GREELEY, Colorado, EACH its true and
lawful agent and Attorney-in-Fact, to make, execute, seal and deliver, for, and on its behalf as surety, and as its act and deed: any and all
bonds and undertakings, and the execution of such bonds or undertakings in pursuance of these presents, shall be as binding upon said
Companies, as fully and amply, to all intents and purposes, as if they had been duly executed and acknowledged by the regularly elected
officers of the ZURICH AMERICAN INSURANCE COMPANY at its office in New York, New York., the regularly elected officers of the
COLONIAL AMERICAN CASUALTY AND SURETY COMPANY at its office in Owings Mills, Maryland., and the regularly elected
officers of the FIDELITY AND DEPOSIT COMPANY OF MARYLAND at its office in Owings Mills, Maryland., in their own proper
persons.

The said Vice President does hereby certify that the extract set forth on the reverse side hereof is a true copy of Article V, Section 8, of
the By-Laws of said Companies, and is now in force.

IN WITNESS WHEREOF, the said Vice-President has hereunto subscribed his/her names and affixed the Corporate Seals of the said
ZURICH AMERICAN INSURANCE COMPANY, COLONIAL AMERICAN CASUALTY AND SURETY COMPANY, and

FIDELITY AND DEPOSIT COMPANY OF MARYLAND, this 31st day of January, A.D. 2018.
ATTEST:

ZURICH AMERICAN INSURANCE COMPANY
COLONIAL AMERICAN CASUALTY AND SURETY COMPANY
FIDELITY AND DEPOSIT COMPANY OF MARYLAND

aweereg,

S NSy 2,

o ) Y
i 'mm&; ‘fdwmx c/_u_/ N //[// L

By:
Assistant Secretary Vice President
Dawn E. Brown David McVicker
State of Maryland

County of Baltimore

On this 31st day of January, A.D. 2018, before the subscriber, a Notary Public of the State of Maryland, duly commissioned and qualified, DAVID
MCVICKER, Vice President, and DAWN E. BROWN, Assistant Secretary, of the Companies, to me personally known to be the individuals and officers
described in and who executed the preceding instrument, and acknowledged the execution of same, and being by me duly sworn, deposeth and saith, that
he/she is the said officer of the Company aforesaid, and that the seals affixed to the preceding instrument are the Corporate Seals of said Companies, and that
the said Corporate Seals and the signature as such officer were duly affixed and subscribed to the said instrument by the authority and direction of the said
Corporations.

IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed my Official Seal the day and year first above written.

1,
24,7,
ey

,

Cor o, QA s

Constance A. Dunn, Notary Public
My Commission Expires: July 9, 2019
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EXTRACT FROM BY-LAWS OF THE COMPANIES

"Article V, Section 8, Attorneys-in-Fact. The Chief Executive Officer, the President, or any Executive Vice President or Vice President
may, by written instrument under the attested corporate seal, appoint attorneys-in-fact with authority to execute bonds, policies,
recognizances, stipulations, undertakings, or other like instruments on behalf of the Company, and may authorize any officer or any such
attorney-in-fact to affix the corporate seal thereto; and may with or without cause modify of revoke any such appointment or authority at any

time."
CERTIFICATE

I, the undersigned, Vice President of the ZURICH AMERICAN INSURANCE COMPANY, the COLONIAL AMERICAN
CASUALTY AND SURETY COMPANY, and the FIDELITY AND DEPOSIT COMPANY OF MARYLAND, do hereby certify that the
foregoing Power of Attorney is still in full force and effect on the date of this certificate; and I do further certify that Article V, Section 8, of

the By-Laws of the Companies is still in force.

This Power of Attorney and Certificate may be signed by facsimile under and by authority of the following resolution of the Board of
Directors of the ZURICH AMERICAN INSURANCE COMPANY at a meeting duly called and held on the 15th day of December 1998.

RESOLVED: "That the signature of the President or a Vice President and the attesting signature of a Secretary or an Assistant Secretary
and the Seal of the Company may be affixed by facsimile on any Power of Attorney...Any such Power or any certificate thereof bearing such
facsimile signature and seal shall be valid and binding on the Company."

This Power of Attorney and Certificate may be signed by facsimile under and by authority of the following resolution of the Board of
Directors of the COLONIAL AMERICAN CASUALTY AND SURETY COMPANY at a meeting duly called and held on the 5th day of
May, 1994, and the following resolution of the Board of Directors of the FIDELITY AND DEPOSIT COMPANY OF MARYLAND at a

meeting duly called and held on the 10th day of May, 1990.

RESOLVED: "That the facsimile or mechanically reproduced seal of the company and facsimile or mechanically reproduced signature
of any Vice-President, Secretary, or Assistant Secretary of the Company, whether made heretofore or hereafter, wherever appearing upon a
certified copy of any power of attorney issued by the Company, shalt be valid and binding upon the Company with the same force and effect

as though manually affixed.

IN TESTIMONY WHEREOF, I have hereunto subscribed my name and affixed the corporate seals of the said Companies,
this day of , 20

Michael Bond, Vice President

TO REPORT A CLAIM WITH REGARD TO A SURETY BOND, PLEASE SUBMIT ALL REQUIRED
INFORMATION TO:

Zurich American Insurance Co.
Attn: Surety Claims

1299 Zurich Way

Schaumburg, IL 60196-1056



02/28/2019

Vo DATE (MM/DD/YYYY)
A!CORD CERTIFICATE OF LIABILITY INSURANCE

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: [f the certificate holder is an ADDITIONAL INSURED, the policy(les) must have ADDITIONAL INSURED provisions or be endorsed.
f SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

PRODUCER [+ CT Melanie Lathouwers, CIC
Flood and Peterson PHONE _ (720)977-6022 | fb’é_ Noj: (720) 977-7113
PO Box 578 ADDREss: MLathouwers@floodpeterson.com
INSURER(S) AFFORDING COVERAGE NAIC2

Greeley CO 80632 INSURERA: Liberty Mututal Fire Insurance Company 23035
INSURED INSURERB: Chaucer Reinsurance Company

Iron Woman Construction & Environmental Services, LLC INSURER ¢ : Zurich American Insurance Company 16635

Integrating Technology & Standards, Inc. INSURER D :

5680 Emerson St INSURERE :

Denver CO 80216 INSURER F :
COVERAGES CERTIFICATE NUMBER: 1818 REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD

INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS

CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,

EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.
[ADDUISUBR]

B TYPE OF INSURANCE insD | wvp POLICY NUMBER (!Wm m(umwwm LIMITS
>¢| coMMERCIAL GENERAL LIABILITY EACH OCCURRENCE ¢ 1,000,000
| cLamS mace Iz OCCUR PREMISES (Fa occurrence) | 8 100:000
. MED EXP {Any one s 5,000
A Y TB2-251-202317-028 10/01/2018 | 10/01/2019 | personaraaovinuRy | s 1.000.000
| GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE s 2,000,000
pouicy | D] RO Loc PRODUCTS - COMPIOPAGG | s 2:000,000
OTHER: $
| AUTOMOBILE LIABILITY com@w&nsmel.s LM $ 1,000,000
3] anvauto BODILY INJURY {Per person) | $
[ | OWNED SCHEDULED .251-:
A || AUTos onwy oS Y AS2-251-292317-018 10/01/2018 | 10/01/2019 | BODILY INJURY (Per accident) | $
HIRED NON-OWNED PROPERTY DAMAGE s
|| AuTOS ONLY AUTOS ONLY | (Per sccident)
$
| | UMBRELLALAB | X occur EACH OCCURRENCE s 5,000,000
B [Dq] excess uas CLAIMS-MADE B1333ECB180 10/01/2018 | 100112019 | qareaare s 5.000,000
pED | | RETENTION $
WORKERS COMPENSATION PER oTH-
AND EMPLOYERS' LIABILITY YIN X st | [ & 550000
A R T EVEXEGUTIVE NIA WA2-25D-292317-038 10/01/2018 | 10/01/201g |E:L: EACH ACCIDENT s
{Mandtory In NH) E.L. DISEASE - EAEMPLOYEE | ¢ 1,000,000
If yes, describe under 1 000 000
DESCRIPTION OF OPERATIONS below E.L. DISEASE - PoLicyLmT | s 1,000,
$1,000,000 Limit $5,000 Ded.
Leased/Rented Equipment
(o} CPP-6016562-00 10/01/2018 | 10/01/2019 |Cargo Policy # $25,000 Limit
TB2Z51292317028 $1,000 Ded.
DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Schedule, may be d It more space Is required)

Project 201845550-Asbury & Tejon Park

As required by written contract, the City and County of Denver, its Elected and Appointed Officials, Employees and Volunteers are included as Additional
Insured on General Liability and Auto Liability.

CERTIFICATE HOLDER CANCELLATION

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN

City and County of Denver David Relaford-Contracts Admin ACCORDANCE WITH THE POLICY PROVISIONS.
201 W Colfax Ave., Dept 614

AUTHORIZED REPRESENTATIVE

Denver CO 80202 Unutanu Pairsasena

© 1988-2015 ACORD CORPORATION. Ail rights reserved.
ACORD 25 (2016/03) The ACORD name and logo are registered marks of ACORD




™ DENVER

THE MILE HIGH CITY
PERFORMANCE AND PAYMENT BOND
SURETY AUTHORIZATION
(SAMPLE)
FAX NUMBER: 720-913-3183
TELEPHONE NUMBER: 720-913-3267
Assistant City Attorney
201 W. Colfax Ave. Dept 1207
Denver, Colorado 80202
RE: Iron Woman Construction & Environmental Services, LLC

Contract No: 201845550
Project Name: ASBURY & TEJON PARK
Contract Amount: $2,602,142.15
Performance and Payment Bond No.: 9277440

Dear Assistant City Attorney,

The Performance and Payment Bonds covering the above captioned project were executed by this agency, through

Fidelity and Deposit Company of Maryland insurance company,
on February 27 , 2019,

We hereby authorize the City and County of Denver, Department of Public Works, to date all bonds and powers of
attorney to coincide with the date of the contract.

If you should have any additional questions or concerns, please don’t hesitate to give me a call at
970-266-7102 3

Thank you.

Sincerely,

Darlene Krings
Attorney-in-Fact

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202

www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8TV

Contract No. 201845550 BDP - 48 December 4, 2018
A&T Park



” DENVER

THE MILE HIGH CITY

PERFORMANCE AND PAYMENT BOND
SURETY AUTHORIZATION
(SAMPLE)

FAX NUMBER: 720-913-3183
TELEPHONE NUMBER: 720-913-3267

Assistant City Attorney
201 W. Colfax Ave. Dept 1207
Denver, Colorado 80202

RE: (Company name)
Contract No: 201845550
Project Name: ASBURY & TEJON PARK
Contract Amount:
Performance and Payment Bond No.:

Dear Assistant City Attorney,

The Performance and Payment Bonds covering the above captioned project were executed by this agency, through
insurance company,

on , 20

We hereby authorize the City and County of Denver, Department of Public Works, to date all bonds and powers of
attorney to coincide with the date of the contract.

If you should have any additional questions or concerns, please don’t hesitate to give me a call at

Thank you.

Sincerely,

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202

www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8 TV

Contract No. 201845550 BDP - 48 December 4, 2018
A&T Park
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” DENVER

THE MILE HIGH CITY

NOTICE OF APPARENT LOW BIDDER
(SAMPLE)

Current Date
To:
Gentlemen:

The MANAGER OF PUBLIC WORKS has considered the Bids submitted on DATE for work to be done and materials
to be furnished in and for:

Contract No. 201845550 ASBURY & TEJON PARK

as set forth in detail in the Contract Documents for the City and County of Denver, Colorado. It appears that your Bid
is fair, equitable, and to the best interest of the City and County; therefore, said Bid is hereby accepted at the bid price
contained herein, subject to execution of the Contract Documents and your furnishing the items specified below, the
total cost thereof (Contract Amount Written), (Contract Amount Numeric).

It will be necessary for you to appear forthwith at the office of the Department of Public Works, Finance and
Administration, 201 W. Colfax Ave. Dept 614, Denver, Colorado 80202, to receive the said Contract Documents,
execute the same and return them to the Department of Public Works, Finance and Administration, within the time
limit set forth in the Bid Proposal.

In accordance with the requirements set forth in the Contract Documents, you are required to furnish the following
documents:

a. Insurance Certificates: General Liability and Automotive Liability, Workman’s Compensation and
Employer Liability; or any other coverage required by the contract; and
b. One original plus four copies of the Power of Attorney relative to Performance and/or Payment Bond;

All construction Contracts made and entered into by the City and County of Denver are subject to Affirmative Action
and Equal Opportunity Rules and Regulations, as adopted by the Manager of Public Works, and each contract
requiring payment by the City of one-half million dollars ($500,000.00) or more shall first be approved by the City
Council acting by ordinance and in accordance with Section 3.2.6 of the Charter of the City and County of Denver.

Prior to issuance of Notice to Proceed, all Equal Opportunity requirements must be completed. Additional information
may be obtained by contacting the Director of Contract Compliance at (720-913-1700).

Contract No. 201845550 BDP - 49 December 4, 2018
A&T Park



NOTICE OF APPARENT LOW BIDDER
(SAMPLE)

CONTRACT NO. 201845550
Page 2

The Bid Security submitted with your Bid, will be returned upon execution of the Contract and furnishing of the
Performance Bond. In the event you should fail to execute the Contract and to furnish the performance Bond within
the time limit specified, said Bid Security will be retained by the City and County of Denver as liquidated damages,
and not as a penalty for the delay and extra work caused thereby.

Dated at Denver, Colorado this day of 20

CITY AND COUNTY OF DENVER

By

Manager of Public Works

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202

www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8 TV

Contract No. 201845550 BDP - 50 December 4, 2018
A&T Park
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Current Date
NOTICE TO PROCEED
(SAMPLE)

Name
Company
Street
City/State/Zip

CONTRACT NO. 201845550, ASBURY & TEJON PARK

In accordance with General Contract Condition 302 of the Standard Specifications for Construction,
General Contract Conditions, 2011 Edition, you are hereby authorized and directed to proceed on
_with the work of constructing contract number _ 201845550, as set forth in detail in the contract
documents for the City and County of Denver.

With a contract time of calendar days, the project must be complete on or before

If you have not already done so, you must submit your construction schedule, in accordance with
General Contract Condition 306.2.B, to the Project Manager within 10 days. Additionally, you must
submit your tax exempt certificate, and copies of your subcontractors’ certificates, in accordance with
General Contract Condition 323.5, to the Project Manager as soon as possible. Failure to submit these
certificates will delay processing of payment applications.

Sincerely,

Lesley B. Thomas
City Engineer

CC:

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202

www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8 TV

Contract No. 201845550 BDP - 51 December 4, 2018
A&T Park
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E”% DENVER

Certificate of Contract Release
(SAMPLE)

Date

Name
Company
Street
City/State/Zip
RE: Certificate of Contract Release for
201845550, ASBURY & TEJON PARK

Received this date of the City and County of Denver, as full and final payment of the cost of the improvements
provided for in the foregoing contract, dollars and cents
$ ), in cash, being the remainder of the full amount accruing to the undersigned by virtue of said
contract; said cash also covering and including full payment for the cost of all extra work and material
furnished by the undersigned in the construction of said improvements, and all incidentals thereto, and the
undersigned hereby releases said City and County of Denver from any and all claims or demands whatsoever,
regardless of how denominated, growing out of said contract.

And these presents are to certify that all persons performing work upon or furnishing materials for said
improvements under the foregoing contract have been paid in full and this payment to be made is the last or
final payment.

Contractor’s Signature Date Signed

If there are any questions, please contact me by telephone at (720) 913-XXXX. Please return this
document via facsimile at (720) 913-1805 and mail to original to the above address.

Denver Public Works/Office of the Executive Director
201 West Colfax Avenue, Dept 608 | Denver, CO 80202
www.denvergov.org/dpw
p. 720.865.8630 | f. 720.865.8795

311 | POCKETGOV.COM | DENVERGOV.ORG | DENVER 8 TV

Contract No. 201845550 BDP - 52 December 4, 2018
A&T Park
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I IA Offlce of Human Resources
= 201 W. Colfax, Department 412
Denver, CO 80202

p: 720.913.5751
f: 720.913.5720

D E N v E R www.denvergov.org/humanresources

TO: All Users of the City of Denver Prevailing Wage Schedules
FROM: Susan Keller, Human Resources Technician, Classification & Compensation
DATE: Monday, October 15, 2018

SUBJECT: Latest Change to Prevailing Wage Schedules

Please be advised, prevailing wage rates for some building, heavy, highway, and residential
construction trades have not been updated by the United States Department of Labor (DOL)
since March 1, 2002. The Career Service Board, in their meeting held on April 21, 2011,
approved the use of the attached supplemental wage rates until prevailing wage rates for
these classifications of work are again published by the United States Department of Labor
in accordance with the Davis-Bacon Act.

The effective date for this publication will be Friday, October 12, 2018 and applies to the
City and County of Denver for HEAVY CONSTRUCTION PROJECTS in accordance with
the Denver Revised Municipal Code, Section 20-76(c).

General Wage Decision No. CO180012
Superseded General Decision No. CO20170012
Modification No. 8
Publication Date: 10/12/2018

(6 pages)

Unless otherwise specified in this document, apprentices shall be permitted only if they are
employed pursuant to, and individually registered in, a bona fide apprenticeship program
registered with the U.S. Department of Labor (DOL). The employer and the individual
apprentice must be registered in a program, which has received prior approval, by the DOL.
Any employer, who employs an apprentice and is found to be in violation of this provision,
shall be required to pay said apprentice the full journeyman scale.

Attachments as listed above.

for City Services
Denver gets it done!




General Decision Number: C0180012 10/12/2018 CO12
Superseded General Decision Number: C020170012
State: Colorado

Construction Type: Heavy

Counties: Adams, Arapahoe, Boulder, Broomfield, Denver,
Douglas, El Paso, Jefferson, Larimer, Mesa, Pueblo and Weld
Counties in Colorado.

HEAVY CONSTRUCTION PROJECTS

Note: Under Executive Order (EO) 13658, an hourly minimum wage
of $10.35 for calendar year 2018 applies to all contracts
subject to the Davis-Bacon Act for which the contract is
awarded (and any solicitation was issued) on or after January
1, 2015. If this contract is covered by the EO, the contractor
must pay all workers in any classification listed on this wage
determination at least $10.35 per hour (or the applicable wage
rate listed on this wage determination, if it is higher) for
all hours spent performing on the contract in calendar year
2018. The EO minimum wage rate will be adjusted annually.
Please note that this EO applies to the above-mentioned types
of contracts entered into by the federal government that are
subject to the Davis-Bacon Act itself, but it does not apply to
contracts subject only to the Davis-Bacon Related Acts,
including those set forth at 29 CFR 5.1(a)(2)-(60). Additional
information on contractor requirements and worker protections
under the EO is available at www.dol.gov/whd/govcontracts.

Modification Number Publication Date
01/05/2018
01/12/2018
0270272018
02/09/2018
03/02/2018
07/13/2018
08/03/2018
08/31/2018
10/12/2018

o~NoO U~ WNEFO

ASBE0028-001 07/01/2018
Rates Fringes

Asbestos Workers/Insulator
(Includes application of
all insulating materials,
protective coverings,
coatings and finishings to
all types of mechanical
SystemsS) o v i e i i i e $ 31.73 14.23

BRCO0O007-004 01/01/2018

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON AND WELD COUNTIES



Rates Fringes

BRCO0O007-006 05/01/2018

EL PASO AND PUEBLO COUNTIES

Rates Fringes
BRICKLAYER. . - i e e e e e e e e e e e e e $ 25.88 10.34
* ELEC0012-004 09/01/2018
PUEBLO COUNTY
Rates Fringes
ELECTRICIAN
Electrical contract over
$1,000,000. ... e i e e $ 27.70 12.30+3%
Electrical contract under
$1,000,000. ... i $ 24.85 12.30+3%

ELECO0068-001 06/01/2018

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON, LARIMER, AND WELD COUNTIES

Rates Fringes
ELECTRICIAN. . .o . i $ 35.80 15.45
CELECO111-001 09/01/2017
Rates Fringes
Line Construction:
Groundman. ... ... ... -..... $ 25.68 25_.25%+$5.75
Line Equipment Operator..... $ 31.35 25.25% + $5.75
Lineman and Welder.......... $ 44.92 25_25%+$5.75
'ELECO113-002 06/01/2018
EL PASO COUNTY
Rates Fringes
ELECTRICIAN. . .o ... $ 31.80 15.90
CELEC0969-002 06/01/2015
MESA COUNTY
Rates Fringes
ELECTRICIAN. . oo ... $ 24.00 7.92

ENG10009-001 05/01/2017

Rates Fringes



Power equipment operators:

Blade: Finish............... $ 27.92 10.10
Blade: Rough................ $ 27.60 10.10
Bulldozer. ... . ... .. .. ...... $ 27.60 10.10
Cranes: 50 tons and under..$ 27.75 10.10
Cranes: 51 to 90 tons...... $ 27.92 10.10
Cranes: 91 to 140 tons..... $ 28.55 10.10
Cranes: 141 tons and over...$ 29.82 10.10
Forkbhift. ... ... ..... $ 27.22 10.10
MechanicC. ... ..o $ 28.08 10.10
onler.. ... e - $ 26.84 10.10
Scraper: Single bowl

under 40 cubic yards........ $ 27.75 10.10

Scraper: Single bowl,

including pups 40 cubic

yards and over and tandem

bowls. ... ... .. ... .. $ 27.92 10.10

Rates Fringes
Ilronworkers: ... ..o e e e een $ 27.45 22.11
Structural
LABO0086-001 05/01/2009
Rates Fringes
Laborers:
Pipelayer. ... ... ... ...... $ 18.68 6.78

PLUMO0O03-005 06/01/2017

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON, LARIMER AND WELD COUNTIES

Rates Fringes
PLUMBER. - . o oo oo e e o $ 39.08 16.44
« PLUMOOS8-002 07/01/2018
EL PASO COUNTY

Rates Fringes
Plumbers and Pipefitters......... $ 32.75 14.85
* PLUNOOSS-008 07/01/2018
PUEBLO COUNTY

Rates Fringes
Plumbers and Pipefitters......... $ 32.75 14.85

PLUM0145-002 07/01/2016

MESA COUNTY



Rates Fringes
PLUM0208-004 06/01/2016

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON, LARIMER AND WELD COUNTIES

Rates Fringes
PIPEFITTER. - ¢ i e e e e e e e e e e e e e $ 37.10 16.62
SHEEO009-002 07/01/2018
Rates Fringes
Sheet metal worker............... $ 34.02 17 .49
TEAM0455-002 07/01/2018
Rates Fringes
Truck drivers:
Pickup... oo $ 21.41 4.32
Tandem/Semi and Water....... $ 22.04 4.32
SUC02001-006 12/20/2001
Rates Fringes
BOILERMAKER. - - s i i e e e e e e e e ee e e $ 17.60
Carpenters:
Form Building and Setting...$ 16.97 2.74
All Other Work. ... ... _...... $ 15.14 3.37
Cement Mason/Concrete Finisher...$ 17.31 2.85
IRONWORKER, REINFORCING.......... $ 18.83 3.90
Laborers:
(07011111170 ] o 1 $ 11.22 2.92
Flagger. .. ... ... .. . ..... $ 8.91 3.80
Landscape. . ... ... $ 12.56 3.21
Painters:
Brush, Roller & Spray....... $ 15.81 3.26
Power equipment operators:
Backhoe. ... ... ... $ 16.36 2.48
Front End Loader............ $ 17.24 3.23
Skid Loader....... .. ..o .... $ 15.37 4.41

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.



Office of Human Resources

Supplemental rates

(Specific to the Denver Projects)

(Supp #74, Date: 02-03-2012)

Classification Base Fringe |
Ironworker Ornamental $24.80 $10.03
Laborer Group 1 $18.18 $8.27
Group 2 $21.59 $8.61
Laborer (Janitor) Janitor/Yardmen $17.68 $8.22
Laborer (Asbestos) Removal of Asbestos $21.03 $8.55
Laborer (Tunnel) Group 1 $18.53 $8.30
Group 2 $18.63 $8.31
Group 3 $19.73 $8.42
Group 4 $21.59 $8.61
Group 5 $19.68 $8.42
Line Construction Lineman, Gas Fitter/Welder $36.88 $9.55
Line Eq Operator/Line Truck
Crew $25.74 $8.09
Millwright $28.00 $10.00
Power Equipment Operator Group 1 $22.97 $10.60
Group 2 $23.32 $10.63
Group 3 $23.67 $10.67
Group 4 $23.82 $10.68
Group 5 $23.97 $10.70
Group 6 $24.12 $10.71
Group 7 $24.88 $10.79
Power Equipment Operator (Tunnels above
and below ground, shafts and raises): Group 1 $25.12 $10.81
Group 2 $25.47 $10.85
Group 3 $25.57 $10.86
Group 4 $25.82 $10.88
Group 5 $25.97 $10.90
Group 6 $26.12 $10.91
Group 7 $26.37 $10.94
Truck Driver Group 1 $18.42 $10.00
Group 2 $19.14 $10.07
Group 3 $19.48 $10.11
Group 4 $20.01 $10.16
Group 5 $20.66 $10.23
Group 6 $21.46 $10.31

Go to http://www.denvergov.org/Auditor to view the Prevailing Wage Clarification Document for a list

of complete classifications used.


http://www.denvergov.org/Auditor
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CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS

CONVRACT NO: 201845550
PROJECT NAME: ASBURY & TEJON PARK

ADDENDUMNO. _] _TO CONTRACT DOCUMENTS

Bidders are hereby instructed that the drawings, specifications, and other contract documents are modified,
corrected, supplemented and/or superseded for the above-mentioned project as hereinafter described in the
following attachments:

CITY AND COUNTY OF DENVER

DEPARTMENT OF PUBLIC WORKS
Contract No. 201845550 Asbury & Tejon Park

Notice is hereby given that Sealed Bids for Contract No. 201845550, Asbury & Tejon Park are hereby postponed
from January 17, 2019. Sealed bids will be received at 201 W. Colfax Ave., Denver, CO 80202 no later than:
11:00 a.m., Local Time
February 7, 2019
Room 6.G.7

Published in the Daily Journal: January 18, 16, 17, 2019

Questions may be submitted in writing by bidders no later than January 18, 2019, 5:00 p.m. local time to
pw.procurement@denvergov.org ; for response by means of a forthcoming Addendum.

Prior to submitting a bid, the bidder shall consuilt the Contractor's bulletin board, located on the 2nd floor at 201 W.
Colfax Avenue, Denver, CO 80202 and www.workddenver.com.

This ADDENDUM shall be attached to, become a part of, and be returned with the Bid Proposal.

el 4%

U
Date: /'/0/7

Contract No. 201845550
Asbury & Tejon Park Addendum #1 January 8, 2019



The undersigned bidder acknowledges receipt of this Addendum. The Proposal submitted herewith is in accordance

with the stipulations set forth herein. IRON WOMAN CONSTRUCTION &
ENVIRONMENTAL SERVICES LI C
Contractor
ADDENDUMNO. _1 Date: 1/10/2019

Lon WONAN CoUsTRU

Contract No, 201845550
Asbury & Tejon Park Addendum #1 January 8, 2019
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Technical Specifications &
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December 5, 2018



http://www.vancitymommyd.com/16941/clip-art-line-23-02-2018/clip-art-line-curly-line-clipart-wikiclipart-clipart-for-teachers/

KON
>
DENVER

PUBLIC WORKS

Wastewater Capital Projects Management

Asbury and Tejon Park

Project Technical Specifications
October 2018



TABLE OF CONTENTS

City and County of Denver Engineering Division, Wastewater Capital Project Management
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Project Special Provisions
Supplemental Technical Specifications
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CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

01-00 Scope

These Standard Construction Specifications set forth the provisions applicable to storm,
sanitary and other related construction on Wastewater Capital projects, as specified. The
general contractor is responsible for all materials and equipment necessary to perform all
operations in connection with the construction of the facilities as described in approved
plans, the most recent edition of these Standard Construction Specifications and the
Wastewater Management Division Standard Details.

END OF SPECIFICATION

PWWCPM_SCS
SCS 01_00.docx

Page 1.0-1 Revised: March 15, 2016
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CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

01-1416 PUBLIC INFORMATION SERVICES

PART 1- General

1.01 Description
The Work consists of providing various public involvement activities for the Project. Additional

requirements may be included elsewhere within the Contract Documents.

Public information services shall include, at minimum, the following:

a)
b)

c)

d)

Responding to questions concerning Project activities and schedules

Participating in, and documenting meetings held with affected individuals, residents and/or
business

Maintaining ongoing communication with residents and businesses directly impacted by
construction activities and traffic control plans for the project

Maintaining a written log which documents calls and concerns. The log shall include: the
nature of the concern, response(s) provided, date of completion for any required remedial
action and any necessary future follow up with a frequency.

1.02 Submittals
The following shall be submitted to the Construction Project Manager:

a)

b)

c)

All construction notification letters intended for use on the project, shall be submitted for
approval by the Construction Project Manager prior to issuance of a notice to proceed.
Updated notification letters intended for distribution to the public will require re-review and
approval prior to issuance and may require additional time for coordination through the
district City Council office.

The qualifications of the Contractor’s assigned Public Information Manager shall be
submitted to the Construction Project Manager prior to the preconstruction meeting for
review

An updated written log for calls and concerns received will be submitted on a weekly basis,
unless directed otherwise

Part 2 — Product

Part 3 — Execution
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3.01 Public Information Manager

A Public Information Manager (PIM) for the Project shall be designated by the Contractor at the
preconstruction meeting. The PIM shall be primarily responsible for maintaining communications
and providing information on a regular basis to businesses and property owners affected by and
adjacent to the work. The PIM shall be available on every calendar day and at all times during the
course of the project from Contract Award through issuance of Final Acceptance. Interpretation
services may be necessary and must be made available to ensure appropriate assistance is provided.

The PIM shall have a minimum of two Projects of previous experience in work with communications
on similar Projects.

If directed by the Construction Project Manager, the PIM shall:

a) attend regularly scheduled meetings of local neighborhood and business associations to
discuss the project and schedule

b) provide interpretation services

c) distribute additional notifications to the public which provide project related information,
service interruptions, or general construction progress updates

d) provide timely input and review public information intended for use in neighborhood
newsletters or publications, City Council updates, and local news media interviews or
articles

e) provide information, documents, photographs, input and review for information posted on
City sponsored websites

f) coordinate and communicate with adjacent projects/work, as well as utility companies
working within the project limits to ensure proper notification of effected residents and
business owners occurs and does not negatively impact the project

3.02 Public Information Phone Line

The Contractor shall provide a public information, local call line for the Project which is accessible 24
hours a day, 7 days a week. The public information line shall be answered by a person with direct
knowledge of the Project or by an answering machine with current Project information that is
updated on a weekly basis and allows the recording of a messaged from the caller. Cellular phones
are acceptable. All calls shall be returned by the PIM or their designee within 24 hours. This phone
number shall also appear on the project signs and on all information distributed for the Project.

3.03 Construction Notification Letter

The Contractor shall be required to prepare, submit for review and distribute construction
notifications a minimum of 7 calendar days prior to starting work on each block. Notification
and coordination shall occur with: property owners, tenants and/or businesses directly
adjacent to or affected by the work, as well as those on side streets near the work site. Itis the
Contractor’s responsibility to maintain ongoing communication with the affected property
owners, tenants and/or businesses.

The notification shall provide a brief summary of the Project scope, work activities associated
with the type of construction, general safety guidelines for the public and an anticipated
completion date for the Project. In addition, the notification shall provide the name of the PIM
and their telephone number. Notifications shall be updated and redistributed every two to
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three weeks until construction is completed. The Contractor shall allow time for the Construction
Project Manager to review and approve all updated notification letters prior to distribution.

End of Specification
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

01-5213 TEMPORARY OFFICE FACILITIES

PART 1- General

1.01 Description
This specification covers temporary office facilities during construction activities above that

normally provided by the Contractor for use by the City and their designated personnel.
This specification only applies when the corresponding bid item for temporary office
facilities is included and is specifically stipulated in the contract documents.

The purpose of the temporary office facilities is to provide the necessary working area and
resources for project team member meetings, City Construction Project Managers, City
Construction Project Inspectors, Project Resident Engineers, or their designees.

The City and County of Denver is not responsible for the safety of the temporary office
facilities and compliance with this specification does not relieve the Contractor of full
responsibility for damage caused by the Contractor’s operations.

1.02 Submittals

All submittals for this item shall be provided to the City Construction Project Manager for
record keeping purposes and verification of conformance with the contract documents.
These submittals or approval of the submittals does not shift liability or relieve the
Contractor from full responsibility for adherence to specification.

Provide a detailed submittal for review and acceptance by the City Construction Project

Manager detailing the product requirements described in Part 2 of this specification. Detail
the location and layout of the temporary office facilities in the submittal(s).

PART 2- Product

2.01 Temporary Office Space
The Contractor shall furnish and maintain a temporary office facility at or adjacent to the
work site for use by City Construction Project Managers, City Construction Project
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Inspectors, Project Resident Engineers, and/or their designees. An individual desk space is
required for City Construction Project Inspectors, the City Construction Project Manager,
and/or Project Resident Engineer; and additional space may be needed for specialty
inspectors (geotechnical, structural, etc.)

Each individual desk space shall include one standard size desk with drawers, one desk chair
and one side chair, a book case, a plan rack, a waste basket, lighting (50 foot candles at desk
top), a duplex electrical outlet (110-volt), access to high speed internet (minimum 20Mbps),
and a printer (capable of printing and scanning standard, legal, and 11-inch by 17-inch color
prints).

The temporary office shall be structurally sound, secure, vandal resistant, weather tight,
with floors raised above ground and have interior and exterior lighting. The temporary
office shall be provided with automatic heating and mechanical cooling equipment to
maintain comfort conditions of 70 degrees Fahrenheit year round and provide convenient
access to potable drinking water and toilet facilities cleaned at least twice per month.

2.02 Temporary Meeting Space

The Contractor shall furnish and maintain a temporary meeting space at the work site
within the temporary office facility for use by project team members during meetings. The
temporary meeting space shall be large enough to accommodate at least 8-persons,
including a table and chairs. The meeting space shall have multiple wall mounted cork
boards and white boards and a large wall mounted display clock for help in facilitating
meetings.

PART 3- Execution

Provide the City with and maintain full access to the temporary office facilities at least two
weeks prior to starting ground disturbance at the project site. Allow the City and/or their
designees’ full access to the temporary office facilities during the duration of the project;
including weekends, nights, and holidays if warranted by the project. Provide temporary
access roads and maintenance if required to maintain access to the temporary office
facilities. Provide snow removal as required.

The temporary office facilities shall be removed within 30 days after they are no longer
needed or as directed by the City Construction Project Manager.

END OF SPECIFICATION
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” DENVER

' PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

2.0 Site Preparation
2.0.1 General

The site of all trenches shall be cleared of all vegetation, stumps, roots, sod, and debris prior to
excavating. Fences, walls, curbs, sidewalks, gutters, crosspans, poles, or any other structures
stipulated on the drawings to be removed, or otherwise authorized by the Construction Project
Manager to be removed, shall be removed and later replaced in a manner acceptable to the City
and equivalent to its original undisturbed condition. Except as otherwise shown on the Drawings
or otherwise specified herein all unsalvageable materials shall be removed or hauled from the
site and disposed of by the Contractor at his expense. Unless otherwise specified in the Contract
Documents or elsewhere in these Standard Construction Specifications, all salvageable materials
and items shall become the property of the City. If, in the event it is specified that certain
salvageable materials are to become property of the Contractor, no payment will be made for the
removal of those items or materials.

2.0.2  Stockpiling of Excavated Materials, Pipe, Etc.

In accordance with and in addition to the requirements set forth in GC's 801-807 of the General
Contract Conditions, no excavated materials, pipe, equipment, or any other items shall be
stockpiled or stored on private property without the express written approval of the property
owner of record. Duplicate copies of any written approval or authorization given to the
Contractor shall be submitted to the Construction Project Manager and shall be so worded as to
hold harmless the City of any responsibility whatsoever related to the stockpiling and storage of
material and equipment. All costs incurred shall be borne by the Contractor.

2.0.3 Construction Easements

All additional temporary construction easements that the Contractor feels are necessary to
perform the required work shall be coordinated, obtained and paid for by the Contractor. If these
easements are granted to the Contractor, they shall be so worded as to hold harmless the City of
any responsibility whatsoever related to any temporary construction easement obtained by the
Contractor. Duplicate copies of the written authorization shall be submitted to the Construction
Project Manager. All costs incurred under this item shall be borne solely by the Contractor.

End of Specification
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

02-2213 Vibration Assessment

Part 1 - General

1.01 Description

This specification covers vibration monitoring during construction activities to include an existing
condition survey, baseline equipment monitoring and the establishment of a vibration monitoring
program for use during construction operations. . This specification only applies when the
corresponding bid item for vibration assessment is included and is specifically stipulated in the
contract documents.

The purpose of the vibration monitoring program is to assess possible impacts that construction
activities might have to adjacent facilities during all phases of the work. These facilities include,
but are not limited to buildings, bridges, underground utilities, surface facilities, structure
foundations, and all other facilities within the proximity of the work.

The City and County of Denver is not responsible for the safety of the Work and compliance with
this specification does not relieve the Contractor of full responsibility for damage caused by the
Contractor’s operations.

1.02 Submittals

All submittals are submitted to the Construction Project Manager for record keeping purposes
and verification of conformance with the contract documents. These submittals do not shift
liability or relieve the Contractor from full responsibility for damage that is deemed to be caused
by the Contractor’s operations.

A. An independent vibration monitoring consultant will be used to fulfill the requirements
of this section. The Contractor shall submit references for the consultant detailing at least
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two projects completed in the past five years where the vibration monitoring consultant
has satisfactorily monitored construction operations by recording maximum peak particle
velocities (PPVs). Include contact information for each reference. This information shall
be submitted to the Construction Project Manager for acceptance prior to beginning use
of the Consultant’s services.

The Contractor shall submit any facility condition survey that is done to the Construction
Project Manager within 2 weeks of completion of the survey.

At a minimum, the Contractor shall submit any data and documentation derived from
vibration monitoring along with interpretations of the results from the vibration
monitoring consultant to the Construction Project Manager on a monthly basis.

The contractor shall offer formal training on how to access any web base data access site.
A technical manual detailing all procedures for accessing the site shall be offered at the
training session and submitted to the Construction Project Manager.

Part 2 — Product

Part 3 — Execution

3.01 Facility Condition Survey

This work shall consist of performing a facility condition survey(s) and preparing permanent
records as indicated in this specification prior to the commencement of work, after completion
of work, and at locations and times during construction as needed to verify that adjacent facilities
have not been damaged by any element of the work.

3.02 Vibration Monitoring Consultant

A.

The Contractor shall, as specifically indicated in this specification, provide vibration
monitoring to verify that construction activities will not or have not damaged adjacent
facilities.

The Contractor will obtain the services of an independent vibration monitoring consultant
to assist in developing an existing condition survey, establish a vibration monitoring plan
to include baseline and continuous monitoring, and interpret the results of the vibration
monitoring as it relates to adjacent facilities.

Vibration monitoring will be done near elements of the construction work which are likely
to have the largest potential to damage adjacent facilities during the course of
construction operations. This monitoring will be used to establish a baseline reading of
these activities and will be done at a location of the work which is least likely to damage
adjacent property. The vibration monitoring consultant will review the results of the
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baseline monitoring program and submit the results and their interpretation of the
findings to the Construction Engineer in a report submitted on a monthly basis.

D. Vibration monitoring will take place on a continuous basis during all construction
activities. Continuous vibration monitoring will be done throughout the project at
locations that are nearest the construction activities and which have the potential to
damage nearby facilities. The location and number of vibration monitoring instruments
will be as directed by the vibration monitoring consultant based on the results of the
baseline monitoring, their interpretation of these results, and their experience based on
the type of activity and proximity to nearby facilities.

E. The Consultant/Contractor shall provide protection for all instrumentation from
vandalism or theft. Any costs associated with vandalism or theft shall be born by the
general contractor. The City and County of Denver shall at no time entertain any claim
for loss associated with vandalism or theft of instrumentation.

F. The vibration monitoring consultant will be a PE licensed in the state of Colorado, and will
have performed vibration monitoring services in Colorado to include monitoring
construction operations to record maximum peak particle velocities.

G. The Consultant/Contractor will submit monthly reports to the Construction Project
Manager which detail the baseline monitoring results, a summary of the continuous
vibration monitoring results at locations nearest the construction activities and include a
summary interpretation of all the results collected over the past month.

END OF SPECIFICATION
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

3.0 Existing Facilities
3.0.1 General

The Contractor shall at all times take extreme and proper precautions for the protection of
utilities, the presence of which are known or can be determined by the examination of
appropriate utility maps, use of electronic locating, exploratory excavations, etc. The
Contractor shall be responsible for all costs associated with the repair of any service and/or
utility damaged by construction.

The Contractor shall notify Denver Water, Xcel Energy, telephone, cable and fiber optic
companies, as well as property owners and all other interested parties, prior to
commencement of work in order to ensure that there will not be service interruptions during
construction. Existing utility lines and utility poles, trees, shrubbery, fences, water mains, gas
mains, sewers, cables, conduits, curb, gutter, walks, and other structures in the vicinity of the
work not authorized to be removed, shall be supported and protected from damage by the
Contractor until all construction and related work is complete. The Contractor shall be liable
for all damages to existing facilities, structures, and property.

3.0.2 Utilities

Utilities, underground and above-ground, shall include but not be limited to: fiber optics
(including empty ducts), gas, telephone, electric, steam, water, sanitary and storm sewers,
telegraph lines, conduits, all abandoned utilities, etc., and their accessories, appurtenances
and service connections. The type, size, location, and number of all known above-ground
and underground utilities have been shown on the drawings, however, no guarantee is
made as to the true size, location or number of such utilities. It shall be the responsibility of
the Contractor to verify the existence and location (vertically and horizontally) of all
underground utilities along the route of the work, to ensure construction as shown in the
Contract Documents. The omission from or the inclusion of existing or abandoned utility
locations on the drawings is not to be considered as the nonexistence of, or a definite
location of, said utilities.

3.0.3 Exploratory Excavations

Exploratory excavations shall only be paid at locations designated in the Contract Documents
or as specifically approved by the Construction Project Manager, in writing. Otherwise, all
costs incurred by the Contractor in making exploratory excavations shall be considered to be
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included in the unit price bid for constructing each section of sewer line, structures, laterals
and/or appurtenances.

In addition to those areas as may be designated in the Contract Documents, it shall be the
Contractor's responsibility to excavate and locate all utilities and appurtenances which may
affect construction or require protection during construction of the project scope. All
exploratory excavations shall occur far enough in advance of the sewer facility construction
to permit any necessary relocation or adjustment of the sewer facility without delaying the
project.

3.04 Relocation and Adjustment

If it is determined prior to, or during construction that any underground or aboveground
utilities (as defined within this specification) are required to be relocated or adjusted, the
Contractor shall notify the utility owner well in advance of the Contractor’s approach of such
utility so that arrangements with the owner or owners of the affected utility can be
completed without delaying construction. It is the Contractor’s responsibility to coordinate
all utility relocations and adjustments required to complete the scope of work designated
within the construction plans and documents. All utilities requiring relocation and/or
adjustment shall be constructed in accordance with each specific owner’s requirements,
standard specifications, and applicable agreements. The costs associated with utility
coordination, relocations, adjustments; and/or construction delays due to improper
planning, scheduling or advance notification of utility owners by the Contractor, shall be
included within the related pipe segments, structures and appurtenances. Unless otherwise
provided for in the Contract Documents or specified elsewhere, the responsibility of
relocating both underground and aboveground utilities within the project limits shall be
borne by the Contractor. If operations by the Contractor cause damage to any utilities lying
outside of the prescribed maximum trench width the utility shall be repaired at the sole
expense of the Contractor. The Construction Project Manager may order such utilities to be
protected or relocated at the sole expense of the Contractor.

3.04.1 Water Services

The type, size and location of water services are not shown on the construction plans and it
shall be the Contractor’s responsibility to identify and locate the services affected during
construction. The Contractor is required to coordinate all water service relocations with
Denver Water, well in advance of approach

The Contractor is required to maintain service and adjust all water service taps and/or
connections encountered during construction. Service adjustments and reconnections for
homeowners, businesses, and facilities with special circumstances will be completed during
a timeframe which accommodates their needs. All work will be performed by a licensed
plumber or journeyman drainlayer and shall be in accordance with Denver Water Standard
Construction Specifications. No separate payment will be made for any of the work involved
for this item and all costs incurred will be considered to be included in the applicable unit
price bid for the associated pipe segments, structures and appurtenances.
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3.0.4.2 Gas Services

The type, size and location of gas services are not shown on the construction plans, and it
shall be the Contractor’s responsibility to identify and locate the services affected during
construction. The Contractor is required to coordinate all gas service relocations with the
utility owner, well in advance of approach. All work involved and costs incurred for this
item will be included within the applicable unit price bid for the associated pipe segments,
structures and appurtenances.

3.04.3 Sewer Services

1. Adjusting

All storm and sanitary sewer services and/or connections crossed during construction
shall be adjusted by the Contractor as required to maintain service. A licensed plumber
or a licensed drainlayer shall perform all such work. Unless otherwise provided for in the
Contract Documents, no separate payment will be made for any of the work involved for
this item and all costs incurred will be considered to be included in the applicable unit
price bid for the associated pipe segments, structures and appurtenances.

Reconnection

Where existing sanitary and/or storm sewer lines with service and/or lateral connections
are being replaced, reconnection will be required at the locations shown in the contract
documents, in addition to those located in the field by the Contractor and identified by
the Construction Project Manager as active connections. Reconnection will also be
required where a service or lateral connection was damaged as a result of work associated
with this project. The contractor is also required to immediately and fully mitigate all
damage to public or private property associated with the damaged service and/or lateral
connection. This full and immediate mitigation shall be conducted regardless of apparent
“fault” of the damage. The connections shall be reconnected by the Contractor utilizing
standard tee or wye fittings, factory manufactured saddle taps, applicable pipe and
reinforced concrete collars, adjustable repair couplings, etc. as specifically approved for
construction by the Construction Project Manager. All service connections on PVC lines
shall be constructed in accordance within these Standard Construction Specifications.
Connections to sewer lines and structures shall be made using coring machines, keyhole
saws, or other methods approved by the Construction Project Manager; jack-hammering
or break in connections are not permitted. The Contractor will perform this work utilizing
a licensed plumber or journeyman drainlayer. All connections must be reconnected to
the new sewer line within twelve hours of discontinuance of service.

Location and Verification

All sewer services and/or lateral connections shall be located and verified by the
Contractor prior to construction (both vertically and horizontally). The Contractor shall
notify the owner well in advance of access to mainline sewers to allow coordination and
planning with the pertinent maintenance groups. All costs associated with delays and
maintenance of mainline facilities will be incurred by the Contractor. The Construction
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Project Manager shall be notified immediately of any information acquired from locates
and verifications which may affect the design or original scope of work.

Unless provided for elsewhere in the Contract Documents or specified elsewhere, no
separate payment will be made for any of the work involved for these items and all costs
incurred will be included in the applicable unit price bid for the associated pipe segments,
structures and appurtenances.

3.0.5 Abandonment

All existing sewer facilities to be plugged and abandoned in place are specifically shown on
the Construction Drawings. Unless otherwise specified in the Contract Documents or
elsewhere in the Special Conditions, the procedures and methods for the abandonment of
said facilities shall conform to the following.

3.0.5.1 Manholes/Inlets/Structures

Manholes, inlets or miscellaneous structures to be abandoned in place shall have all pipes
entering or exiting the structure plugged with lean concrete. Manhole tops or cone sections
shall be removed to the first full barrel diameter section, and/or to a point not less than
24-inches below final grade. The structure shall then be backfilled and compacted in
accordance with Backfill Method B as specified within these Standard Construction
Specifications. Backfill material may be either: select backfill, clean suitable excavated
material, or controlled low strength material approved by the Construction Project Manager.
Surface restoration for the surrounding area shall be done in accordance within these
Standard Construction Specifications.

Manhole rings, covers, inlet grates, frames, precast flat tops, cone sections, or other
salvageable items shall be salvaged, stored and delivered to such location as prescribed by
the Construction Project Manager.

The payment for abandoning manholes, inlets, and/or miscellaneous structures as described
above; along with the materials, equipment and labor necessary to complete all surface
restoration associated with these items shall be included within the appropriate bid item
(regardless of the size or depth of item abandoned). Refer to applicable Measurement and
Payment description for specific item inclusions.

3.0.5.2 Sewer Lines

Sewer lines to be abandoned in place shall be plugged with lean concrete and standard
manufactured plugs or caps at both upstream and downstream ends of the abandoned
section. If the manholes, inlets, etc. are also abandoned in place, or if the structure is to be
removed completely, all sewer lines shall be plugged upstream and downstream of the
removed structure following removal.

Sewer lines with an internal diameter of 24-inches or larger shall be filled with sand, pumped
grout mixtures, or flowable fill, prior to final plugging. Unless otherwise noted in the Contract
Documents, sewer lines with an internal diameter of 21-inches and smaller shall be plugged
at entrance and exit ends with approved grout mixtures or concrete.

Unless provided for elsewhere in the Contract Documents or specified elsewhere, no
separate payment will be made for any of the work involved for these items and all costs
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incurred will be included in the applicable unit price bid for the associated pipe segments,
structures and appurtenances.

3.0.6 Crossing of Existing Utilities
See Wastewater Management Division Standard Detail S-350, for requirements and general
notes.

End of Specification
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’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

4.0 Utility Trenching and Excavation
4.0.1 General

All excavations, trenching, shoring and stockpiling of excavated materials shall be in strict
compliance with the applicable Occupational Safety and Health Act (OSHA) rules and
regulations.

Except where shown otherwise on the Drawings, and except when the Construction Project
Manager provides written permission to do otherwise, all trench excavation shall be made
by open cut to the depth required to construct the pipe line as shown on the Drawings and
specified herein. Permission for tunnel work may be granted by the construction project
manager for crossing under sidewalks, driveways, or existing utility lines. No separate
payment will be made for any of the work involved for these items and all costs incurred
will be included in the applicable unit price bid for the associated pipe segments, structures
and appurtenances.

The length of trench permitted to be open at any one time may be limited when, in the
opinion of the Construction Project Manager, such limitation is necessary for the safety and
convenience of the public; however, in no case shall the length of open trench exceed 400
feet, except when the Construction Project Manager provides written permission to do
otherwise. All trenches and excavations left overnight shall be protected as specified by the
Construction Project Manager. This may include, but is not limited to: fencing, concrete,
barriers, additional signage or any other measures required to provide public safety.

4.0.2 Subsurface Information

Whenever subsurface exploration, consisting of test holes and borings, has been made
along the route of the work, the information obtained from these test holes will be included
in both the Bid Submittal Package and the Contract Documents.

Subsurface information is provided for general information, and conditions may vary due to
the location on jobsite and time of year. The City does not accept any responsibility for
assumptions or generalizations made by the Contractor. Each bidder and Contractor must
form their own opinion of the character of the work and of the materials to be excavated,
and must make their own interpretations and investigations regarding all conditions
affecting the work to be done.
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4.0.3 Trench Width

Except as may be otherwise specified on the Drawings, the maximum clear trench width
measured at a point one (1) foot above the top of the pipe barrel shall not be greater than
that set forth in the most recent edition of the Wastewater Management Division Standard
Detail Drawings.

The trench width shall be sufficient to permit the pipe to be placed and jointed properly and
to allow for the construction of appropriate structures and appurtenances. Adequate width
shall be provided to allow backfill to be placed and compacted as specified. Pipe shall not be
installed in a bedding trench having a width (as measured one (1) foot above the top of the
pipe) greater than the outside diameter of the pipe plus sixteen (16) inches for pipe having
internal diameters of thirty-three (33) inches or less. Bedding trench shall not be greater
than the outside diameter of the pipe plus twenty-four (24) inches for all pipes with internal
diameters of thirty-six (36) inches or more.

If the stated maximum trench widths are exceeded either through accident or otherwise
and if the Construction Project Manager determines that the design loading of the pipe will
be exceeded, the Contractor will be required to either support the pipe with an improved
trench bottom or to use a stronger class of pipe. The cost of such remedial measures shall
be entirely at the Contractor's own expense. If deemed necessary, the Contractor shall
brace or shore this portion of the trench excavation to maintain the required trench width
at the top of the pipe.

4.0.4 Trench Walls

All trench sidewalls shall be properly sloped, benched, braced, shored or sheeted to assure
safe working conditions and to prevent cave-ins. All trench operations including sloping or
benching of the trench sidewalls and stockpiling of excavated materials shall be confined to
the width of the permanent rights-of-way plus any temporary construction easements.

4.0.4.1 Sloping or Benching

Sloping or benching of the trench walls will normally be allowed, provided that such sloping
or benching complies with all applicable State and Federal requirements as defined within
these Standard Construction Specifications; and provided further, that such sloping or
benching does not endanger adjacent utilities or structures or the public. In the event the
Contractor elects to slope or bench the trench sidewalls, the sloping or benching shall
terminate at a depth not less than one (1) foot above the top of the pipe barrel and, from
that point to the bottom of the excavation, the trench wall shall be vertical (with adequate
shoring as necessary). All additional costs for backfilling and surface restoration, for
trenches which exceed the maximum width defined within the Standard Constructions shall
be borne by the Contractor.

4.0.4.2 Bracing Shoring, Sheeting

The sides of the excavation shall be securely held in place with suitable bracing and shoring
wherever necessary to prevent caving. In addition, bracing, shoring, sheeting, etc. shall be
in accordance with all applicable State and Federal. Shoring shall be removed as the work
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and backfilling operations progress, unless ordered by the Construction Project Manager to
be left in place. The Contractor will be responsible for minimizing the disturbance of
compacted bedding during advancement and removal of shoring within the bedding trench
zone. All voids and separations shall be backfilled and recompacted with the appropriate
bedding materials and in conformance with these Standard Construction Specifications.
The Contractor will be paid for shoring so ordered left in place on the basis of invoiced
material only. All other shoring shall be considered as incidental to construction and all
costs incurred, except for materials ordered to be left in place, will be considered to be
included in the unit price bid for the construction of each section of sewer, associated
structures, laterals and appurtenances.

The decision to brace, shore or sheet the excavation shall be entirely the Contractor's
responsibility. However, if the Construction Project Manager is of the opinion that any part
of the excavation is not properly supported, the placement of additional supports or
implementation of other methods by and at the expense of the Contractor may be required.
Compliance with such order shall not relieve or release the Contractor from his/her
responsibilities to provide a safe work zone.

4.0.5 Preparation of Foundation for Pipe Laying

When the excavation is in firm soil, care shall be taken to avoid excavation below the
established grade (i.e. the specified overdepth to accommodate the particular class of
bedding). The different methods and classes of bedding are described within these
Standard Construction Specifications.

4.0.5.1 Dewatering

During construction, the Contractor shall provide and maintain adequate equipment to
properly remove and dispose of all water entering the trench or other part of the work. In
water bearing strata, well points, sub drains or any other method approved by the
Construction Project Manager that may be required to provide a dry trench.

Pipe trenches shall be kept free from water during excavation, fine grading, pipe laying and
jointing. Dewatering, sufficient to provide a completely dry trench, shall be maintained
during all pipe laying and jointing operations. The Contractor shall be responsible for
damage resulting from the dewatering operations.

The discharge from any trench dewatering operations shall be conducted to natural
drainage channels or other structures as approved by the Construction Project Manager and
in accordance with applicable permits. Ground water shall not be discharged into sanitary
sewers.

Unless provided for in the Contract Documents, dewatering shall be considered as
incidental to construction and all costs incurred will be considered to be included in the unit
price bid for the construction of each section of sewer line, associated structures, laterals
and appurtenances.

4.0.5.2 Overexcavation and Replacement with Select Backfill Material

If soft or otherwise unsuitable foundation material is encountered during the course of
completing the work, it shall be removed and replaced with select backfill material and/or
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angular rock bedding material so as to provide a suitable foundation for the pipe, structure
and/or appurtenance or roadway, as determined by the Construction Project Manager.

In the event that overexcavation and replacement with select backfill material is below the
water table, the sub-bedding material shall consist of 3/4 to 1-1/2-inch rock (or larger if
approved). All work shall conform to the most recent edition of the Wastewater
Management Division Standard Details.

If provided for in the Contract Documents, the cost of overexcavation and replacement with
select backfill material will be paid for per the associated measurement and payment
description. If no pay item for such work is included in the Contract Documents, the
Contractor shall consider all costs incurred to be included in the unit prices bid for the
construction of each section of sewer, associated structures, laterals and appurtenances.

At the option of the Construction Project Manager, select backfill material meeting the
requirements of these Standard Construction Specifications may be delivered to the job site
for the Contractor’s use. The Contractor will be paid for placement of this material and the
removal and disposal of the overexcavated material per the associated measurement and
payment description.

4.0.6 Unsuitable Materials Excavation

Unsuitable material encountered within an excavated area during construction shall be
excavated and disposed of by the Contractor as directed by the Construction Project
Manager. Payment for excavation, disposal and replacement of unsuitable materials will
not be paid for unless specifically authorized in writing by the Construction Project
Manager. It may be necessary for the Contractor to rework, solely at the Contractor’s own
expense; dry, wet or otherwise satisfactory excavated material as necessary to obtain
conformance with backfill requirements. Unsuitable materials are defined as:

1. Rock Excavation: Rock shall be defined as material consisting of igneous,
metamorphic and sedimentary materials which cannot be excavated without
blasting or the use of rippers, or boulders or other detached stones having a
volume of % cubic yard or more, or having a specific gravity of at least 2.24 and
weight not less than 140.4 pounds per cubic foot. The unit price bid for rock
excavation will include granular bedding, select material, or any other material
specifically approved in writing by the Construction Project Manager required to
fill the excavated area.

2. Soil and excavated material containing rubbish, organics, frozen material, broken
pavement, debris, stones larger than three (3) inches in diameter.

3. Muck, defined as an organic soil consisting of highly decomposed materials with
more than 30% organic material and are generally referred to as peat or muck.
These soils have bulk densities as low as 25 to 37 Ib/ft3.

4. Material determined to be of such an unstable nature as to be incapable of being
compacted to the specified density using ordinary methods, at optimum
moisture content.

5. Material which is too wet to be properly compacted and circumstances prevent
suitable in-place drying prior to incorporation into the work.
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6. For backfill to be used within a street, roadway or any other area where the
degree of compaction is critical, material having a plasticity index greater than
twenty (20) shall be considered unsuitable.

7. Material otherwise unsuitable for the planned use per the Contract Documents.

4.0.7 Pavement and Sidewalk Cuts

Where excavation is required under concrete or asphalt paved areas, including gutters and
walks, the surfacing material shall be cut or rotomilled in such a manner as to produce a
smooth, structurally sound, straight cut edge and confine the excavation to a minimum
practical width. All pavement removals shall be neatly cut, rectangular or trapezoidal in
shape, and edges shall be parallel, perpendicular or skewed up to 452. The pavement or
concrete shall be cut or removed at least one (1) foot beyond the top width of the trench on
each side. All broken pavement, asphalt, concrete or other debris resulting from this initial
work shall be immediately removed from the job site or stockpiled in an approved manner
so that it is kept separated from the remaining trench excavation. This debris will not be
allowed to be mixed in the trench backfill material.

4.0.8 Cut-off Walls

Cut-off walls are only required as noted in the contract documents and as specifically
requested by the Construction Project Manager to prevent migration of water through the
pipe bedding zone. The Construction Project Manager may specify alternate locations from
those shown in the plans. Concrete cut-offs are the preferred installation method. Refer to
Wastewater Management Division Standard Detail S-301.1 figure 2 for typical locations and
additional information.

End of Specification
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

5.0 Bedding and Backfilling

5.0.1 General

This section outlines the guidelines and requirements for pipe bedding and backfilling
operations required to complete construction per the Contract Documents.

5.0.2 Pipe Bedding

Unless specified otherwise on the Drawings or elsewhere in the Contract Documents, or
directed otherwise by the Construction Project Manager, the Contractor shall bed all conduit
according to the Class B Bedding method using a crushed granular, mineral aggregate
material as noted in these Standard Construction Specifications and install the required
geotextile over the pipe and/or bedding. Substitutions of recycled materials or manufactured
materials in place of mineral aggregate mixtures for pipe bedding will not be allowed. If, in
the course of construction, it is determined that the pipe foundation is unsatisfactory or the
prescribed maximum allowable trench width is exceeded, the Construction Project Manager
may require that an alternate class of bedding be installed. The Contractor shall be required
to place the improved bedding class or make other remedies, at his/her expense.

No separate payment will be made for placement of the required bedding material. All
costs incurred will be considered to be included in the unit price bid for each section of
sewer line, associated structures, laterals and appurtenances.

5.0.2.1 Bedding Materials
1. #67 Bedding

This bedding shall consist of a durable crushed granular material with a well graded
mineral aggregate mixture, which will provide good stability. This bedding shall not
contain recycled or manufactured materials. The size range of the aggregate shall be from
1/4-inch minimum to 3/4-inch maximum with a maximum amount of fines passing a No.
8 sieve not to exceed 5% by weight and shall conform to ASTM C-33 or ASTM D-448,
gradation size #67. At least 50% of the material greater than the 3/8-inch sieve shall
contain particles having 3 or more fractured faces.
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CLASS 67 GRADATION
Nominal Size Percent Passing by Weight
% 90-100
% 20-55
No. 4 0-10
No. 8 0-5

2. Special Bedding Material

Special bedding material shall only be used where required within the Contract
Documents and as specifically approved by the Construction Project Manager. This
material is intended for use on rigid pipe of sixty (60) inches or greater in diameter and
shall not be used with flexible conduits. Additionally, this bedding shall not contain
recycled or manufactured materials. The following gradation requirements shall apply:

SPECIAL BEDDING MATERIAL
Nominal Size Percent Passing by Weight
% 100
No. 4 80-100
No. 16 35-65
No. 50 10-25
No. 100 5-10
No. 200 3-8

3. Alternate Classes of Bedding

Alternate classes of bedding may be required within the Contract Documents or
requested within the project scope. All such bedding materials must be submitted and
separately approved for use by the Construction Project Manager. Recycled or
manufactured materials will not be considered and alternate bedding materials used on
site which have not been approved shall be rejected and the removal and replacement
of these materials will be at the Contractor’s expense.

5.0.2.2 Bedding Requirements

On rigid pipe of fifteen (15) inches or less in diameter and on all pipe classified as
flexible, the bedding shall be continued until the bedding is filled to one foot above the
top of the pipe. On rigid pipes eighteen (18) inches or greater in diameter, the bedding
can be terminated at a point equal to the spring line of the pipe.
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Bedding Requirements*

Conduit Type <15" Diameter 218" Diameter

Reinforced Concrete Pipe

(RCP, HERCP, etc.) 1' Above Top of Pipe | Spring Line of Pipe

Reinforced Polymer Mortar

Pipe (RPMP) 1' Above Top of Pipe

Ductile Iron Pipe (DIP) 1' Above Top of Pipe

Corrugated Metal Pipe

(CMP, CSP, ASP, etc.) 1' Above Top of Pipe

Polyvinyl Chloride Pipe

(PVQ) 1' Above Top of Pipe

High Density Polyethylene

Pipe (HDPE) 1' Above Top of Pipe

Reinforced Concrete Box

Culvert (RCB or RCBC) 6" Below Outside of Box

* Based on internal diameter or equivalent internal diameter of conduit

5.0.2.3 Bedding Methods
1. Class A Pipe Bedding

Class A Bedding shall be defined as that method of bedding by which additional
supporting strength of the pipe is attained by supporting the lower part of the pipe with
a concrete cradle or distributing trench loads on the upper portion of the pipe by means
of a concrete arch.

In those instances where Class A Bedding is required, the Contractor shall construct
either a concrete cradle or concrete arch as specifically noted in the Contract
Documents or as directed by the Construction Project Manager. Class A Bedding shall
be constructed of non-reinforced concrete with a minimum 28-day compressive
strength (f'¢) of no less than 2000 psi, unless otherwise noted. Additional requirements
for either type of construction are specified below. Class A Bedding will normally not be
allowed for flexible type installations such as corrugated steel pipe, plastic pipe, etc.
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After concrete cradle or arch bedding has been constructed, no backfilling shall be
completed above the pipe until the concrete has attained the required minimum
compressive strength. Where sheeting is removed or left in place, all cavities remaining,
adjoining and/or behind shall be firmly filled with a suitable backfill material.

a. Concrete Cradle

This method of Class A Bedding construction shall consist of bedding the lower part
of the pipe in a poured-in-place concrete cradle. The minimum thickness of
concrete under and around the conduit shall not be less than that specified on the
most recent edition of the Wastewater Management Division Standard Detail
Drawings.

The concrete shall extend upward around the pipe a minimum distance of % of the
outside diameter (but not less than 4-inches), measured from the lowest portion of
the pipe exterior. The width of the concrete cradle shall be at least equal to the
outside diameter plus 8-inches. Blocking material required to support the pipe prior
to placement of concrete shall have a minimum compressive strength of 2000 psi.
The remaining excavation to a point two (2) feet above the top of pipe shall be
backfilled and compacted in accordance with Backfill Method B as specified in
Section 5.0 of the Standard Construction Specifications.

b. Concrete Arch

This method of Class A Bedding construction shall consist of bedding the upper part
of the pipe in a poured-in-place concrete arch. The minimum thickness of concrete
over and around the conduit shall not be less than that specified in the most recent
edition of the Wastewater Management Division Standard Detail Drawings.

The concrete shall extend upward around the pipe a minimum distance of % the
outside diameter plus 4-inches, measured from the spring line of the pipe. The
width of the concrete arch shall be at least equal to the outside diameter plus 8-
inches. Where a concrete arch is required, the lower portion of the pipe (from
spring line down) shall be bedded with Class B bedding, in accordance with this
section. The remaining excavation to a point two (2) feet above the top of pipe shall
be backfilled and compacted in accordance with Backfill Method B as specified in
Section 5.0 of these Standard Construction Specifications.

Class B Pipe Bedding

Class B Bedding shall be defined as that method of bedding in which the pipe is set on an
approved granular material. The trench shall be excavated to a depth below the bottom
of the pipe as specified in the Wastewater Management Division Standard Details. The
overexcavation shall be backfilled and compacted with a clean granular material free from
organic and/or unsuitable materials. The material shall be placed under the pipe and on
either side of the pipe up to depths specified within these Standard Construction
Specifications. The placing shall be done in a manner which will assure no separation or
change in uniform gradation.
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All bedding material shall be placed under the pipe haunches, then brought up in six
inch (6”) lifts (maximum) and compacted by hand operated mechanical vibrators equally
and thoroughly along each side of the pipe in such a manner as to avoid displacement
of, or damage to the pipe. All bedding material shall be compacted to a density of at
least ninety percent (90%) as determined by the Modified Proctor Method, AASHTO
designation T-180, before the next lift is placed. Refer to Wastewater Management
Division Standard Detail S-301.2 for additional information.

In no case will jetting or flooding be allowed as means for consolidation or compaction of
the bedding material. Cut-off walls will be required to be installed as described in these
Standard Construction Specifications and as shown on the Wastewater Management
Division Standard Details.

5.0.3 Backfill

Excavated material will be considered suitable for backfill purposes, provided its use results
in a well-compacted stable condition. All backfill material shall be free from rubbish,
organics, frozen material, broken pavement, debris, stones larger than three (3) inches in
diameter, or other unsuitable materials.

Material having a plasticity index greater than twenty (20) shall not be used for backfill
within a street, roadway, or any other area where the degree of compaction is critical. It
may be necessary for the Contractor, at his/her sole expense, to dry, wet, mix or otherwise
rework satisfactory excavated material as necessary to obtain conformance with these
Standard Construction Specifications.

The use of squeegee material or pea gravel will not be allowed as backfill material due to
their free flowing nature if undermined. These materials may be used as pipe bedding if
required by a specific utility owner, but they must be consolidated by vibration prior to
backfilling operations.

When, in the opinion of the Construction Project Manager, the excavated material is
unsuitable for use as backfill, or when there is a shortage of satisfactory backfill material
within the project limits, the Contractor shall locate and furnish all necessary suitable
backfill material and shall dispose of the unacceptable material. All excess backfill or
unacceptable excavated material shall be disposed of off the rights-of-way and public
property by the Contractor, unless directed otherwise by the Construction Project Manager.
Backfilling shall be performed in strict conformance with these Standard Construction
Specifications.

5.0.3.1 Trench Backfill

The entire area from pipe subgrade to the finished surface elevation shall make up the
trench backfill zone. This zone consists of two (2) main sections described below: the
Bedding Trench and the Backfill Above Bedding Trench. All areas outside of this zone will be
considered Backfill Outside the Trench.

Unless otherwise set forth in the Contract Documents, the cost of the bedding and trench
backfill requirements shall be included in the associated unit price bid for the respective
sewer line, associated structures, laterals and appurtenances.
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1. Bedding Trench

The Bedding Trench is defined as starting at the subgrade of the specified overdepth
required to accommodate the particular class of bedding below the bottom of the pipe
and extends vertically to a point where the bedding is terminated (as defined under
Bedding Requirements above).

The bedding trench shall be backfilled with an approved bedding material, in accordance
with Class A or Class B Bedding methods immediately after the pipe is laid, except where
the pipe must remain exposed for leakage tests (subject to the provisions of these
Standard Construction Specifications).

2. Backfill Above Bedding Trench

Backfill Above the Bedding Trench shall be considered as starting one foot above rigid
pipe fifteen (15) inches in diameter or less and for all pipe classified as flexible; or at the
spring-line for rigid pipe eighteen (18) inches and larger in diameter. All material below
these areas shall be considered as bedding material. Refer to the Bedding Requirement
table included within this section for further clarity based on pipe types.

3. Backfill Outside the Trench

All backfilling required during construction which is outside of the Trench Backfill Zone,
as defined above, will be considered Backfill Outside the Trench. These materials shall
meet the requirements set forth in this specification.

Backfill for cast-in-place or precast structures and appurtenances, including but not
limited to: manholes, transition structures, junction structures, vaults, inlets and
concrete box culverts, shall start at the subgrade for the structure, or appurtenance. As
a minimum requirement all structures, inlets, manholes and appurtenances will follow
Method B backfill procedures as described in this specification. All remaining operations
which fall under Backfill Qutside the Trench will follow method A backfill procedures as
a minimum, unless specified otherwise in the Contract Documents or directed by the
Construction Project Manager.

5.0.3.2 Backfilling Methods

After the specified pipe bedding has been placed, compacted and approved, and after the
requirements for the bedding trench have been fulfilled and the Construction Project
Manager has approved the commencement of backfilling operations, the balance of the
trench shall be backfilled and compacted in accordance with one of the methods described
below. The contractor shall not temporarily backfill trenches and return later to re-
excavate and meet the backfill method requirements. The Contractor shall consider the
minimum backfill and compaction requirements to be in conformance with Backfill Method
A for pipeline trenches and Backfill Method B for pipe bedding, backfill under or around
manholes, structures, inlets, utilities and appurtenances, unless specified otherwise in the
Contract Documents.

The use of hand held tools or devices to meet compaction requirements shall be continued
around and above the pipe section during the trench backfilling process until a minimum
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vertical height above the pipe of two (2) feet is reached. Thereafter, the use of approved
compaction equipment (vibratory, sheepsfoot, rubber-tire, etc.) may be utilized. Impact,
free fall, stomping and jetting operations are not permitted unless specifically approved by
the Construction Project Manager.

The Contractor shall exercise the utmost care during compaction by any of the methods
described below, to assure that no damage will occur to the sewer, appurtenances or other
existing utilities. Any damage resulting from compaction shall be repaired or replaced at the
Contractors expense.

1. Backfill Method A

The backfill shall be placed in horizontal layers of such depths as are specified below for
the material being placed and the type of equipment being used. Granular soils shall be
compacted by vibration; whereas cohesive soils shall be compacted by a kneading
action.

Material for mechanically compacted backfill shall be placed in lifts, which, prior to
compaction, shall not exceed the thickness specified below for the various type of
equipment:

a. Vibratory equipment, including vibratory plates, vibratory smooth-wheel rollers, and
vibratory pneumatic-tired rollers - maximum lift thickness of two (2) feet;

b. Rolling equipment, including sheepsfoot (both vibratory and non-vibratory), grid,
smooth-wheel (non-vibratory), pneumatic-tired (non-vibratory), and segmented
wheels-maximum lift thickness of one (1) foot;

c. Hand-directed mechanical tampers - maximum lift thickness of six (6) inches.

Permission to use specific compaction equipment shall not be construed as
guaranteeing or implying that the use of such equipment will not result in damage to
adjacent ground, existing improvements, or improvements installed under the Contract
Documents. The Contractor shall make his/her own determination in this regard.

It will be the Contractors responsibility to maintain a minimum of eighty-five (85%)
density from the top of bedding to a distance of two (2) feet over the top of pipe. The
density from two (2) feet over the top of pipe to the subgrade surface shall maintain a
minimum of ninety percent (90%) density. Regardless of facility depth, the last foot of
subgrade material shall be compacted to a minimum density of ninety percent (90%).
All densities shall be determined by the Modified Proctor Method, AASHTO Designation
T-180. Each lift of backfill material shall have the proper moisture content and
consistency to permit compaction to the designated density. The compacted material
may be tested at any time for adherence to these Standard Construction Specifications.

2. Backfill Method B

This method of backfilling requires placement in six (6) inch lifts. Each lift will have the
proper moisture content and consistency to permit compaction to the prescribed density.
Each lift will be uniformly and completely compacted by either handheld pneumatic or
mechanical tampers to a density of at least equal to ninety percent (90%) of the density
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determined by the Modified Proctor Method, AASHTO designation T-180, before the next
lift is placed.

3. Backfill Method C

Other methods of backfill placement and compaction to the prescribed density may be
submitted to the Construction Project Manager by the Contractor. These methods will
not be used without the prior written approval of the Construction Project Manager.

5.0.3.3 Select Backfill Materials

Select materials shall only be used as backfill when specifically shown in the Contract
Documents or as approved and authorized by the Construction Project Manager and will
only be placed to the specified depths in those areas as shown on the Contract Documents
or as ordered by the Construction Project Manager. The materials listed here are only
intended for backfilling purposes and shall not be used for pipe bedding at any time. Prior
to using select materials onsite, the Contractor shall submit product documentation for
approval. All select material placed without approval from the Construction Project
Manager will be rejected and the Contractor will incur all costs associated with removal and
replacement of the material.

1. Subgrade Material (Select Backfill)

Select subgrade material, which may also be specified as “select backfill material” in
other locations within the Contract Documents, shall be defined as a well graded
mixture of sound mineral aggregate particles containing sufficient, proper quality
binding material to secure a firm, stable foundation when placed and compacted. When
tested with laboratory sieves, the material shall meet the following gradation
requirements:

Standard % Passing
Sieve Size (by Weight)
3inch 100

No. 10 80 maximum
No. 200 0-15 maximum

All select subgrade material shall be of such quality that material passing a No. 40 sieve
will have a liquid limit of not more than thirty five (35) and a plasticity index of not over
six (6) when tested in conformity with AASHTO Designations T-89 and T-91 respectively.
In addition, the City will take soil-bearing tests where necessary, to evaluate the quality
of materials produced from pit sources. If the bearing value or stabilometer values of pit
materials are considered to be adequate, minor deviations (less than five percent) from
the liquid limit and plasticity index criteria specified shall not be considered to be a basis
for rejection of the material. It shall be the responsibility of the Contractor to locate
material meeting these Standard Construction Specifications and to secure approval of
the Construction Project Manager before such material is delivered to the project. If at
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any time during the construction, such tests reveal that the material being delivered is
not of suitable quality for the purpose for which it is intended, the City reserves the right
to direct the Contractor to change pit locations as necessary, at no cost to the City. If
the Contractor so elects, he/she may, at his/her own expense, remove and dispose of
the excavated material even if the Construction Project Manager considers it
satisfactory for use as backfill, and replace it, at his/her own expense with select backfill
material.

Structural Fill

Structural Fill shall be defined as a well graded mixture of sound mineral aggregate
particles void of debris containing sufficient proper quality binding materials to secure a
firm, stable foundation when placed and compacted. When tested with laboratory
sieves, the material shall meet the following gradation requirements:

% Passing
Standard Sieve Size (by Weight)
2 inch 100
No. 4 30-100
No. 50 10-60
No. 200 5-20

Bearing value and or stabilometer tests by CBR or R value methods may be required to
properly evaluate the quality of the material.

Colorado Department of Transportation approved class 4, 5, or 6 base course materials
typically meet the above specifications. A report showing the gradation analysis and test
results for the materials proposed for Structural Fill shall be required by the Construction
Project Manager prior to placement and in accordance to AASHTO designations
T-89 and T-91.

Recycled and Processed Materials

Recycled and processed materials shall include: recycled concrete, aggregates, asphalt,
crushed gravel base course (road base), crusher fines or any other materials specified as
such. The use of these materials within the construction site shall be limited to those
areas designated within the Contract Documents or approved by the Construction
Project Manager.

The following gradations are provided as a guideline for recycled and processed
materials commonly used in construction and represent only a portion of those
available for use. Approved submittals will be required prior to placement, to ensure
that the material type and particle distribution are suitable for the intended application.
All materials of this category placed without previous approval of the Construction
Project Manager shall be rejected and all costs incurred for removal and replacement of
these materials will be at the Contractor’s expense.
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a. Crushed Recycled Concrete
% Passing
Standard Sieve Size (by Weight)
1% inch 100
% inch 40-75
% inch 25-50
No. 40 5-20
No. 200 10 max
b. Crushed Recycled Asphalt Pavement
% Passing
Standard Sieve Size (by Weight)
1% inch 100
% inch 40 minimum

c. Crushed Gravel Base Course (CDOT Class 6 Road Base)
% Passing
Standard Sieve Size (by Weight)
% inch 100
No. 4 30-65
No. 8 25-55
No. 200 3-12

d. Crusher Fines

Crusher fine material shall meet the gradation shown in the following table. The
material shall consist of fine mineral fragments resulting from rock crushing

operations.
% Passing
Standard Sieve Size (by Weight)

% inch 100

No. 4 90-100

No. 8 55-80

No. 16 40-70
s PWWCPM_SCS
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% Passing
Standard Sieve Size (by Weight)
No. 30 25-50
No. 200 6-15

4. Controlled Low Strength Material (CLSM)

Controlled Low Strength Materials (CLSMs) consist of a well-graded mixture of mineral
aggregates, cementitious materials, water and admixtures. Other common names for
CLSMs include: flowable fill, flowfill, non-shrink backfill, fly ash fill and controlled
density fill.

The contractor will be required to submit a mix design and test data to the Construction
Project Manager for approval, prior to excavating the area for which CLSMs are
proposed for use. All materials of this category placed without previous approval, or
which do not perform as specified, will be rejected by the Construction Project Manager
and all costs incurred for removal and replacement of these materials will be at the
Contractor’s expense.

All CLSMs shall adhere and conform to the following, unless noted otherwise:

a. The mix must be capable of freely flowing to fill all voids in trenches or other areas
without compaction or other additional effort,

b. The mix must be of uniform density and low permeability to prevent migration of
adjacent fines into the set mix,

c. Must be placed in a uniform manner that will prevent voids or segregation of the
backfill and shifting of pipelines, structures and appurtenances. Foreign material
that falls into the trench prior to, or during placement shall be immediately
removed,

d. The CLSM shall be produced using a central-mixed concrete plant or other
approved method,

e. Chemical admixtures containing chlorides shall not be used unless approved
otherwise,

f. CLSMs will be classified as either Standard Aggregate or Fine Aggregate CLSM
according to the table below. Submitted CLSMs must follow the gradation
guideline provided here, unless approved otherwise:
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No. 200 0-30 maximum

g. The 28-day compressive strength must be between 50 and 150psi, unless
otherwise directed by the Construction Project Manager. Test cylinders may be
required to insure that the specified strength is obtained. The compressive
strength shall be determined by ASTM D4832, “Preparation of Testing of Soil-
Cement Slurry Test Cylinders”,

h. The mix shall have a slump between 7 and 10 inches as per AASHTO Designation
T119-82,

i. When CLSMs are placed within the right-of-way, or they are to be covered by
paving materials, the final set product must achieve a maximum indentation
diameter of 3-inches prior to covering and opening the area to traffic. Penetration
resistance shall be as measured by ASTM C6024, “Standard Test Method for Ball
Drop on Controlled Low Strength Material to Determine Suitability for Load
Application”,

j.  Final set product shall excavate easily, minimizing the risk of damage to buried
utilities during future work,

k. Must be placed within 2 hours after mixing at the batch plant, unless otherwise
approved or specified by the Construction Project Manager,

I. Delivery tags shall be collected from the delivery driver and provided to the Project
Inspector or Construction Project Manager. The delivery tag shall contain the
supplier name, the mix identifying name and/or number as listed in the supplier’s
submitted mix design. The Project Inspector or Construction Project Manager may
reject any mix that does not appear to meet the requirements of this specification
(segregation, insufficient slump, open graded aggregates, etc.).

5. Topsoil

Topsoil shall be defined as soil that contains the sufficient organic materials necessary to
support growth of grass, which is free of all types of debris, weeds, stones or other
unsuitable materials. Topsoil will be required to be placed and compacted whenever
excavation occurs through parks or other landscaped areas and the excavated material is
deemed to be unsuitable for growth. Placement will be required from the existing
subgrade to the depth specified in the Contract Documents or as otherwise directed by
the Construction Project Manager. All topsoil used within the construction site shall
conform to the Contract Documents and/or the specifications set forth by the owner of
property affected during construction. Topsoil may also be specified as Class B Topsoil.

Class B topsoil shall be the original top layer of the soil profile formed under natural
conditions, technically defined as the “A” horizon by the Soil Society of America. It shall
have demonstrated by evidence of healthy vegetation growing or having grown on it,

™ DENVER

PWWCPM_SCS

Page 5.0-12 SCS 05_00.docx

Revised: March 15, 2016



prior to stripping, that it is well drained and does not contain substances toxic to plant
life. It shall be the responsibility of the Contractor to locate material meeting these
Standard Construction Specifications and to certify that the material is suitable for the
intended purpose. The contractor must also secure approval of the Construction Project
Manager before such material is delivered to the project.

Topsoil shall not be placed until the areas to be covered have been properly prepared and
grading operations in the area have been completed. Topsoil does not require
compaction but shall be keyed to the underlying material by the use of rollers or other
equipment suitable for the purpose. Water shall be applied to the surface in a fine spray
by nozzles or spray bars in such a manner that the operation does not wash or erode the
topsoil areas.

Other Classified Select Materials

Alternate select materials, stabilization materials, and angular rock bedding materials
shall be considered as other classified select materials.

Whenever the excavated material is deemed to be unsuitable for backfill and there is no
requirement for the placement of any of the above specified select materials, other
classified select materials shall be placed and compacted. It shall be the responsibility of
the Contractor to locate such material and to secure written approval of the
Construction Project Manager before such material is delivered to the project.

5.0.3.4 Unsuitable Material

Unsuitable material encountered within the project boundaries during construction shall be
excavated and disposed of by the Contractor. Unsuitable material is defined as:

1.

4.

5.

Soil and excavated material containing debris, weeds, asphalt, stones or concrete (larger
than 3-inches in diameter), rubbish, and frost or other frozen particles,

Material determined to be of such an unstable nature as to be incapable of being
compacted to the specified density using ordinary methods, at optimum moisture
content,

Material which is too wet to be properly compacted and circumstances prevent suitable
in-place drying prior to incorporation into the work,

Material otherwise unsuitable for the planned use per the Contract Documents.

Any fill material or soils not meeting regulatory and City standards for contamination

The presence of excessive moisture in a material is not, by itself, sufficient cause for
determining that the material is unsuitable. Additionally, material which becomes
unsuitable due to negligence or the means and methods utilized by the contractor will not
be considered for payment. The costs incurred to remove and replace these materials shall
be included in the associated unit price bid for the respective sewer line, associated
structures, laterals and/or appurtenances.
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The cost of removal of unsuitable backfill material and replacement with suitable material
encountered while completing the project scope and which do not meet the above, will be

paid for per the applicable bid items and in accordance with the associated measurement
and payment description.

End of Specification
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

6.0 Surface Restoration

6.1 General

Where pavement, curb and gutter, sidewalks, drainage culverts, headwalls, or other
structures or improved surfaces, landscaping, etc., have been removed during the course of
the work, such items shall be restored to a condition at least equal to that prior to removal
and to the same elevation and alignment. The subgrade for all restored surfaces shall be
thoroughly compacted to the specified limits by mechanical or hand tampers.

6.2 Asphalt Replacement

Except as modified herein, asphaltic concrete paving material to be replaced over trench
excavations shall conform to the MGPEC asphalt paving requirements.

6.2.1 Thickness

Unless otherwise stipulated in the Proposal or on the Plans, all asphalt pavement required
to be removed for trench or structural excavation shall be replaced with a "full depth"
asphaltic concrete paving section conforming to the depths specified on the Plans.

6.2.2 Materials

The materials to be used for asphaltic concrete pavement shall confirm to Item 20 of the
Standard Construction Specifications and the herein described modifications, additions or
deletions.

6.3 Gravel Surfaced Streets and Alleys

Where excavation occurs in streets, alleys, or other areas which have only a gravel surface,
such surfacing shall be replaced with gravel surfacing material equal in depth to that which
existed before construction but not less than 3 inches compacted depth minimum. The
surface shall conform to the original finish grade.

If the Contractor so elects, the existing gravel surfacing may be excavated down to a depth
and width designated by the Project Construction Engineer, stockpiled in an area separate
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from the excavated trench material, and later replaced to the required depth after the
trench has been properly backfilled.

No separate measurement for payment will be made of any work or material stipulated
above that is necessary to remove and later replace the gravel surfacing, and all costs
incurred will be considered to be included in the unit price bid for the construction of the
appropriate section of sewer line or the associated structure.

6.4 Sidewalk, Curb and Gutter, Concrete Pavement

Where sidewalks, curb together, culverts and other obstacles are removed in the
prosecution of the work. The Contractor shall consolidate the backfill in the same manner
as specified for paved streets and shall then replace sidewalks curb and gutter, etc. in
accordance with standard specifications for class of work involved. Where sod areas are
encountered, the sod shall be removed and replaced with new at the original grade and
elevation after consolidation of the backfill. Sprinkler systems shall be protected or
removed and replaced as required.

6.5 Sod

Sod, defined as densely grassed turf, which is removed, may be put back if it has been
properly stored and remains in a healthy condition. If so stipulated in the Contract, the cost
of replacing sod will be paid in the manner described under Measurement and Payment. If
no pay item for replacing sod is included in the Contract, the Contractor shall consider that
all costs incurred in replacing sod are to be included in the unit price bid for each section of
sewer line or the associated structure.

6.6 Concrete Alley Pavement Replacement

Except as modified herein, concrete alley pavement replacement over trench excavations
shall conform to Item 4 of the Standard Construction Specifications.

6.6.1 Materials

The materials to be used for concrete alley pavement replacement shall conform to Item 20
Grass Sodding and the herein described modifications, additions or deletions.

a. Wire Mesh. Reinforcing steel (6" x 6", W1.4 x W1.4) wire mesh shall be used for
reinforcement of the concrete pavement over For replacement of full width alley
concrete paving, the reinforcing steel wire mesh will extend the full alley width, per
Wastewater Management Division Standard Detail S-205.

b. Concrete Aggregates. Concrete shall conform to Paragraph 12.2, "materials", sub-
paragraph b(2) of the Standard Specifications.

c. Joint Sealer. Silicone joint sealer shall be a one part, low modulus, silicone
formulation, designed for use in highway joint sealing applications and meeting
Federal Specifications TT-S-001543A and TT-S-00230C. Primer shall be used if
required by the manufacturer.

Acetic acid cure sealants are not acceptable.
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Test methods shall be as follows:

Flow MIL S 8802

Extrusion Rate MIL S 8802

Track Free Time MIL S 8802

Specific Gravity ASTM D 792, Method A
Durometer Hardness ASTM D 2240

Tensile Stress ASTM D-412 (DIE C)
Elongation ASTM D-412 (DIE C)
Ozone & Resistance ASTM D-793-75

Bond to concrete mortar: Briquettes molded in accordance with

AASHTO T 132-74 sawed in half and bonded with a thin section of sealant and tested in
accordance with AASHTO T 132-74. Briquettes shall be dried to constant weight in oven
at 110 degrees C+ degrees.

GESCS4403 Highway Joint Sealant and Dow Corning 888 Silicone Joint Sealant are
approved for sealing joints. "Backer Rod" used in joints for Portland Cement Concrete
Pavement shall be closed cell, polyethylene form rod conforming to the following
specifications:

Diameter Joint width + 1/78"

Density 2.0 Ibs./cu. ft. ASTM D-1622

Tensile 15 psi ASTM D-1623

Water Absorption 0.5% by volume ASTM C-509

Compression Reflection 25% @ 8 psi ASTM D-1621
6.6.2 Construction Requirements

a. Alley Paving.

"Concrete driveways which abut the alley must be placed separately, creating a cold
joint between the concrete driveway and the alley for the full depth of the alley paving."

b. Expansion Joints.

"Expansion joints shall be placed at the end of block property lines and where the alley
changes directions. Construction of the expansion joints will be as shown on the
Wastewater Management Division Standard Details. Expansion joints shall also be
required at structures, vaults, retaining walls, poles, etc. or as required by the Project
Construction Engineer."

c. Dummy Groove Contraction Joints. The Contractor has the option to use the dummy
groove contraction joints as follows:
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"All contraction joints will be saw cut as shown on the Wastewater Management
Division Standard Details. The saw cut will be 1-1/2 inches deep by 3/8 inch minimum
width to a maximum of 1/2 inch for the full width of the alley. Contraction joints will be
spaced a maximum of fifteen (15) feet apart along the length of the alley and must be
sawed consecutively in the direction of the pour. Only by approval of the Construction
Project Manager may a joint be skipped and sawed later. Transverse contraction joints
shall be placed at each utility pole, manhole, and at the ends of retaining walls, or as
directed by the Project Construction Engineer. Contraction joints shall extend through
any alley curbhead. Concrete joint sealer shall be a grey silicone joint sealant as
manufactured by G.E., Dow-Corning or an approved equal. All joint sealers and backer
rods shall be installed in accordance with the manufacture's requirements. The silicone
shall meet all applicable AASHTO, ASTM and Federal Specification TT-S-0021543A and
TT-S-00230C.

Saw cut joints to be sealed shall be filled with joint sealing material before the
pavement is opened to traffic and as soon after completion of the curing period as is
feasible. Just before sealing, each joint shall be thoroughly cleaned of all foreign
material, including membrane curing compound, and joint faces shall be clean and
surface-dry when seal is applied. Where cleaning of the joints is by compressed air, the
compressed air shall be oil free. The sealing materials shall be applied to each joint
opening in accordance with the details shown in the plans, to the manufacturer's
specifications or as directed by the Project Construction Engineer. The joint filling shall
be done without spilling material on the exposed surfaces of the concrete. Any excess
material on the surface of the concrete pavement shall be removed immediately and
the pavement surface cleaned. The use of sand or similar material to cover the seal
shall not be permitted. Joint sealing material shall not be placed when the air
temperature in the shade is less than 50 degrees F., unless approved by the Project
Construction Engineer.

Should other cleaning methods prove unsatisfactory, the Construction Project Manager
may require sandblasting or another method inside of the contraction joints to remove
incompressible materials. The Contractor may wish to install the backer rod on top of
the sawed joint in order to keep it clean and later depress the rod when the silicone
sealant is installed. The joints shall be sealed by first priming the joint, if required by the
silicone sealant manufacturer and then placing a backer rod compatible with silicone
and sealing with an approved liquid silicone joint sealant. The joints should by approved
by the Construction Project Manager prior to sealing."

d. Opening to Traffic. Add the following after the first sentence of Paragraph 35.31: "Or
until field-cured concrete cylinders have obtained a compressive strength of 3500 psi
and all contraction joints have been cleaned and sealed."

e. Raised Lips. No extra payment will be made for raised slope paving required to widen
alleys to meet existing improvements shall be paid for as Concrete Alley Paving.

f. Finish. As shown the plans, or where longitudinal slopes exceed 7%, or where required
by the Project Construction Engineer, a 3/16 inch metal time finish shall be applied
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perpendicular to the centerline in accordance with Colorado Department of Highway
specifications.

End of Specification
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

7.1 TUNNELING, JACKING AND BORING

7.1.1 Definitions

7.1.1.1 Geotechnical Data Report (GDR)

A document which presents an interpretation of the known subsurface data for the project.
The purpose of the GDR is to compile all geological, geotechnical, groundwater, and other
data obtained from the geotechnical investigations for use by the various participants in the
project. If available, this information will be included within the contract documents as
specifically applicable to the project.

7.1.1.2 Geotechnical Baseline Report (GBR)

The intent of a GBR is to clearly and contractually define the geotechnical conditions
through which tunneling will occur in order to evaluate a differing site condition (if
encountered) and it is used as a basis of bid for the contractor. By assessing the anticipated
geotechnical conditions for a project and providing baselines in the contract, the contractor
has a basis from which to prepare their bid and select their means and methods. The
baseline conditions do not necessarily reflect the actual conditions; they are not
geotechnical fact to be encountered. Rather, they represent the owner’s assumption of
existing geotechnical conditions for the project. If available, this information will be
included within the contract documents as specifically applicable to the project. Regardless
of inclusion, this information shall be investigated, interpreted, verified and/or developed
by the contractor prior to commencement of the work.

7.1.1.3 Tunnel Shield

A steel shell shaped to fit the excavation line of the tunnel that provides protection at the
tunnel face for the construction personnel and space for the tunnel excavation and support
operations. The shield may be fitted with boom-mounted tools such as an excavator for
excavating the tunnel and mechanical devices for erecting the tunnel supports, or hand
mining may be performed inside the shield.

7.1.1.4 Tunnel Boring Machine (TBM)
A machine that uses a full-face cutter head to excavate a circular tunnel.
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7.1.1.5 Pipe Jacking
The one-pass trenchless installation of a pipe by jacking the pipe behind a TBM or Tunnel
Shield.

7.1.1.6 Permeation Grouting

The direct pressure injection of a chemical fluid grout into the ground to fill the spaces
between and bind together soil particles, without causing excessive movement or fracturing
of the soil formation. Permeation grouting is performed prior to commencement of
tunneling operations to provide a more consistent and stable soil matrix. If applicable, the
general extents of permeation grouting for a specific project may be shown in the plans.

7.1.1.7 Compensation Grouting

Compensation grouting is a grouting technique utilized to control ground settlement during
soft ground tunneling. Compensation grouting involves the injection of a low slump mortar-
like grout under high pressure to compact and displace the adjacent soils. The grout does
not penetrate soil pores but displaces the subsurface soils by forming a homogeneous grout
bulb near the grout pipe tip. Typically, compensation grouting is done after completion of
tunneling to correct for settlement. Compensation grouting may also be performed
concurrently with the progress of the tunnel while adjusted grouting parameters continually
with reference to measured movements of the ground and/or surface structures, to keep
settlement and deformations within specified limits.

7.1.1.8 Contact Grouting

The controlled injection of fluid grout at the interface between the pipeline and the ground
to achieve continuous contact and fill the annular space, after pipe jacking has been
completed.

7.1.1.9 Inclinometer

An electronic probe lowered within a casing that senses changes in inclination along the
casing axis. Inclinometers are used to record the magnitude and depth of horizontal ground
displacement. For tunneling purposes, they are typically installed adjacent to pit locations.

7.1.1.10 Surface Monitoring Point

A marker or point fixed to the ground surface and/or structures along a proposed alignment
that is monitored by a professional land surveyor licensed in the state of Colorado using
survey control to determine vertical and/or horizontal displacements that may occur during
construction.

7.1.1.11 Surface Monitoring Point Array
A grouping or arrangement of surface monitoring points along the proposed tunnel alignment
to determine vertical and/or horizontal displacements that may occur during construction.

7.1.1.12 Deep Settlement Monitoring Point

A sleeved rod installed to a specific depth, above the crown of the tunnel, which is used to
detect ground movement directly above the tunnel. Also referred to as a single-point fixed
borehole extensometer or Borros anchor.
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7.1.2 Section Includes

This item includes construction via tunneling, jacking and/or boring as shown on the
Construction Drawings. The work includes: excavation of the tunnel, installation of carrier
pipe, pipe, contact grouting around the pipe after tunneling, installation and monitoring of
geotechnical instrumentation, disposal of excavated soils and compensation grouting as
necessary during tunneling operations to control settlement to within acceptable limits. If
the need for permeation grouting prior to starting the tunneling is anticipated, a separate
bid item will be included within the contract documents.

7.1.3 Requirements
The Contractor must adhere to all requirements contained with the Contract Documents, as
well as access permits between the City and facility owners within the project limits.

A pre-excavation permeation grouting program shall be implemented prior to beginning
tunnel excavation to improve ground behavior and reduce the potential for ground loss
during tunneling. Requirements for this program are provided within these Standard
Construction Specifications.

The Contractor shall determine tunneling and support equipment, materials, and methods
subject to the limitations specified herein and elsewhere in the Construction Documents. It
is the responsibility of the Contractor to safely construct the tunnel and provide the finished
product within the requirements specified and shown. The Contractor shall design his
tunnel means and methods to allow for performance of the work as specified herein.

The Contractor shall have the sole responsibility for maintenance and protection of existing
utilities, railroad tracks, structures, and facilities within the zone of construction. Location
of utilities shown on the Construction Drawings shall be considered approximate. The
Contractor shall be responsible for locating each utility potentially impacted by the work to
verify location prior to beginning the tunneling work.

The Contractor shall allow the Engineer, the City’s Construction Project Manager, and the
City’s Project Management Team access to the shafts and tunnel.

7.1.4 Submittals

7.1.4.1 Preconstruction

Submit the following a minimum of 8 weeks prior to mobilization of tunneling equipment to
allow for review by the City’s Construction Project Manager and any other affected project
stakeholders:

1. A detailed work plan including descriptions of methods and equipment to be utilized
in completing the work, schedule for tunnel construction, and details of proposed
tunnel construction procedures.

2. A detailed scale drawing showing tunnel layout, shaft locations and dimensions,
equipment and staging areas.

3. Procedures for measuring excavation quantities versus forward progress during the
tunneling operation.
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A description and drawings of proposed methods and procedures for excavating the
tunnel, including details for tunnel shield or TBM, breasting capabilities, method of
controlling line and grade of the tunnel, and steering provisions for making line-and-
grade corrections. Include details of provisions for supporting the face of the tunnel
when tunneling operations are interrupted.

Contact grouting plans and procedures including: description of the grout system
and grout equipment including grout pumps, mixers, delivery systems, and
monitoring systems; number and spacing of grout holes; procedures for monitoring
grout placement and controlling pressures; sequence of construction; grout material
and properties; grout mix design including fluidizers, accelerators, and other
additives; grout material properties including density, viscosity, bleeding, shrinkage,
expansion, and set time.

Work plan and shop drawings showing: jacking frame and thrust block design, layout
and details, including reaction transfer calculations. The thrust block backstop shall
be normal (square) with the proposed pipe alignment and shall be designed to
withstand the maximum jacking pressure to be used with a factor of safety of at
least two, without excessive deflection or displacement.

Design calculations demonstrating that the pipe is capable of sustaining the
maximum stresses to be imposed during jacking with a factor of safety of at least
two. The calculations shall take into account: ground loads per the Geotechnical
Data Report if available; live loads and surcharge loads from equipment; Cooper ES0
loads; and jacking forces. Calculations to be performed and stamped by a
professional engineer registered in the State of Colorado.

Submittal of a settlement control plan and applicable contingency plans prior to
construction, including the proposed locations of surface monitoring points and
arrays, deep settlement monitoring points, and inclinometers; equipment and
materials to be used; and installation procedures.

Five days prior to commencement of grouting or construction of any kind, the
contractor shall submit the installed location of all surface monitoring points, deep
monitoring points and inclinometers. The Contractor shall submit drawings showing the
surveyed location, the instrument identification number, the instrument type, the
installation date and time, established elevations, initial elevations, offset and
stationing, initial coordinates, boring logs, and the anchor to tip elevation and
instrument length, when applicable.

7.1.4.2 During Construction

Written Daily Logs. The Daily Logs shall be recorded for each shift and shall be submitted to
the City’s Construction Project Manager within one working day of excavation at each
location. As a minimum, the logs shall include the following:

The station of the face of the excavation and advance distance;
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e Length of pipe installed;

e The date, starting time, and finish time;

e Any unusual conditions, breakdowns, and delays;

e Excavated muck quantity;

e An accounting of volume of spoil in relation to the lineal foot advancement of the
tunneling head

e Contact grouting performed;

e Results of pipe joint pressure testing; and

e Results of instrumentation monitoring.

7.1.5 Materials

7.1.5.1 Tunnel Shield or Tunnel Boring Machine (TBM)

The tunnel shield or TBM shall be designed to sustain ground loads which may be imposed
upon it as well as any loads imposed by the thrust jacks, steering mechanisms, and other
appurtenances. Tunnel excavation equipment shall be capable of maintaining a stable face
in all expected ground conditions. The tunnel shield or TBM shall be steerable and capable
of being controlled to the desired line and grade indicated on the Construction Drawings
within the tolerances specified herein. Equip the tunnel shield or TBM with a laser control
system to permit continuous and accurate monitoring of line and grade. The tunnel shield or
TBM shall have suitable breasting tables, a closeable cutter wheel with flood doors, or such
other appropriate provisions, as necessary, to support the tunnel face and minimize loss of
ground. Mechanical or hydraulic excavators shall not interfere with breasting system or face
support provisions. Excavator shall be capable of operation when fully retracted within the
tunnel shield.

The tunnel shield or TBM shall have a propulsion system capable of moving the shield or
machine forward while maintaining the construction tolerances with respect to line and grade.
The propulsion system shall include a thrust ring or other provision that will distribute the
jacking forces uniformly against the casing or jack pipe so the shield or machine can be
advanced without damaging or distorting the pipe.

7.1.5.2 Contact Grout

Contact grout shall be a stable colloidal suspension of cement, bentonite, water, fluidifier,
and admixtures. Sand may be added, provided the grout is demonstrated to have suitable
flow characteristics and to adequately fill the annular space between the pipeline and the
ground being tunneled through.

The grout mix shall be the responsibility of the Contractor. The Contractor shall adjust the
water-solids ratio of the grout as necessary to grout effectively and to fill all voids within the
zone of grout influence; however, at all times the grout shall have a water-solids ratio of
between 1:1 and 3:1 by volume, and a bentonite content of no more than two percent, and
no hole shall be completed with a water-solids ratio above 1:1 by weight.

7.1.5.3 Pipe
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The pipe to be installed via tunneling shall be indicated within the plans and in accordance
with the applicable portion of these Standard Construction Specifications.

7.1.5.4 Casing Pipe, Spacers and End Seals
Where tunneling operations are completed via boring and where specifically called out in
the contract documents, a casing pipe, spacers and end seals shall be required.

The casing pipe shall be of welded steel pipe conforming to the requirements of ASTM A53
Grade B or AWWA C200, having minimum yield strength of 35,000 psi of the size and wall
thickness as shown below or as otherwise noted in the Contract Documents. i.e. See wall
thickness in Additonal Notes ===»

Casing shall be kept on line and grade as required within this specification. Joints in the
casing shall be field welded around the entire joint perimeter to produce a watertight seal.
Welds shall be of a size to develop the full strength of the pipe materials.

Factory manufactured casing spacers shall be installed on all carrier pipes passing through a
casing pipe. Wooden skids will not be allowed.

All casing spacers shall adhere and conform to the following:

1. All casing spacers shall be Model SSI8 or SSIM (field adjustable) for carrier pipes up to
24-inches in diameter and Model SSI12 for larger diameter carrier pipe sizes as designed
and manufactured by Advance Products & Systems, Inc., Lafayette, LA., or an approved
equal. The runners shall be at least 7-inches long for SSI8 and SSIM models or
11-inches long for SSI112 models and they shall be manufactured of high abrasion
resistant, low coefficient of friction, glass filled polymer.

2. The casing spacers shall be center restrained to limit vertical movement of the carrier
pipe in the casing.

3. Casing spacers shall be bolt-on-style with a shell made of at least two halves.
4. Spacing is approximately 3 per joint of pipe or 1 spacer per every 7 feet maximum.

5. The band material shall be manufactured of a minimum 14 gauge T-304 stainless steel
and 10 gauge T-304 stainless steel risers when needed.

6. The casing spacers shall have a flexible PVC or EPDM liner having a minimum thickness
of 0.090 inches with a hardness of Durometer “A” 85-90.

7. All welds are to be chemically cleaned and passivated.
8. All hardware shall be stainless steel.

After insertion of the carrier pipe into the casing, the ends of the casing shall be closed by
installing %" thick synthetic rubber end seals such as the Model “AC” pull-on end seal, as
manufactured by Advance Products & Systems, Inc., Lafayette, LA, or an approved equal.
Ends seals shall be attached using minimum %” wide T-304 stainless steel bandings utilizing
a worm gear mechanism.
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7.1.6 Instrumentation

7.1.6.1 Surface Monitoring Point Array

Surface monitoring points shall consist of a stable non-destructive pin, nail, point, or other
identifiable element with the locations clearly identified where the ground surface consists
of sidewalk, curb, rail, or other structure. Where the ground surface consists of soil,
vegetation, or ballast, the surface monitoring point shall consist of a minimum 1-foot long
rebar anchor driven flush with the ground. The anchor shall be grouted in place. Each
surface monitoring point shall have a tag or marking indicating the identification number,
tunnel station, and offset from centerline.

7.1.6.2 Surface Monitoring Point Array

The surface monitoring point array shall consist of multiple surface monitoring points
installed and arranged in accordance with the Contractors submitted and approved work
plan, and as outlined within these specifications.

7.1.6.3 Deep Settlement Monitoring Point

Deep settlement monitoring points shall consist of a rebar anchor installed within a casing
to a depth of 3 feet above the top of the tunnel, as shown on the Construction Drawings.
Each point shall have a tag or marking indicating the identification number, tunnel station,
and offset from centerline. Deep settlement monitoring points shall be installed in
accordance with the Contractor’s submitted and approved work plan and they shall be
protected by traffic rated roadway boxes.

7.1.6.4 Inclinometer
Inclinometers are only required if specifically called out within the contract documents.

If required, they shall consist of inclinometer casing installed and grouted within vertical
boreholes in the in situ soil. A probe, lowered within the casing, senses changes in
inclination along the casing axis, and is used to calculate and monitor the magnitude and
depth of horizontal ground displacements. Inclinometers shall be protected by roadway
boxes.

Inclinometer casing shall be approximately 70 mm (2.75 in.) standard flush coupled such as
Model No. 51150210 manufactured by Slope Indicator Company, Seattle; or approved
equivalent.

Inclinometer Probe and Assembly. One inclinometer assembly shall be furnished including a
sensor (probe) on a minimum 100 ft long cable, a pulley assembly, and a case. This
equipment shall be Model No. 50302910 (sensor), and associated pulley assembly, and case
manufactured by Slope Indicator Company, Seattle, WA or approved equivalent.

Inclinometer Readout Unit. Furnish one inclinometer readout unit. The readout unit shall
be model No. 50310900 manufactured by Slope Indicator Company, Seattle, WA or
approved equivalent. Readout unit provided shall be compatible with inclinometer probe
and shall be calibrated to probe by manufacturer prior to shipment.
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Inclinometer Software. Computer software required to reduce, analyze, and plot the
inclinometer data using a compatible personal computer (PC) shall be furnished. Furnish
Datamate Manager Software supplied by Slope Indicator Company, Seattle, WA or
approved equivalent, or software compatible with other approved readout units.

Provide a cement-bentonite grout for installing inclinometer casing within drill hole. Grout
mix shall be in accordance with manufacturer's requirements, and shall have up to 20
percent bentonite content by weight of cement; add enough bentonite to create a grout
with a Marsh funnel number of 55 seconds.

7.1.7 Commencement of Work
Do not begin tunneling until:

1. Required submittals have been reviewed and approved by the Engineer, applicable
utility companies, and stakeholders.

2. A pre-construction meeting with the Engineer, City’s Construction Project Manager,
City’s Project Management Team, applicable utility companies, stakeholders and
Contractor has been conducted.

3. Shaft excavation and support have been satisfactorily completed in accordance with
the Contract Documents.

4. Permeation grouting has been satisfactorily completed in accordance with the
Contract Documents.

5. All instrumentation has been installed and initial measurements have been obtained

7.1.8 General Tunneling Requirements

Conduct all operations such that trucks and other construction vehicles do not create a dust
nuisance in the streets and adjacent properties. All work shall be done so as not to disturb
railroad tracks, roadways, adjacent structures, landscaped areas, or utilities other than as
shown on the Construction Drawings. Any damage shall be immediately repaired to the
satisfaction of the property owner, residents, agency or utility having jurisdiction, and the
City at no additional cost to the City.

No gasoline-powered equipment shall be permitted. Diesel, electrical, hydraulic, and air
powered equipment is acceptable, subject to applicable City, State, and Federal regulations.
There will be no classification for excavated materials and the term "excavation" shall
include all materials excavated or removed from the tunnel, regardless of the type,
character, composition or condition of the material so excavated.

The tunnel shall be excavated to the lines, grades and dimensions required to ensure
installation of the pipeline as indicated on the Construction Drawings. The tunnel
excavation shall begin at the downstream end and work upstream unless approved
otherwise.
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Methods of construction for the tunnel shall ensure the safety of the work, the Contractor’s
employees, the public, and adjacent property, whether public or private. Perform all work in
accordance with all current applicable permit conditions, regulations, and codes of federal,
state, and local agencies. Comply with all applicable provisions of 29 CFR Part 1926, Subpart S,
Underground Construction by OSHA. Comply with standards and guidelines provided by the
American Railway Engineering and Maintenance-of-Way Association (AREMA), as applicable to
the work. In the event of conflict, the strictest or most restrictive shall govern.

7.1.9 Tunnel Construction

Tunnel excavation shall be performed in a manner that will minimize movement of the
ground in front of and surrounding the tunnel, and to minimize loss of ground, surface
settlement, heave of the ground surface, and movement of railroad tracks, structures, and
utilities above and adjacent to the tunnel. The Contractor shall ensure that movement
(settlement or heave) at the ground surface does not exceed 0.25-inches, unless noted
otherwise within the contract documents.

Support the ground continuously and in a manner that will prevent loss of ground and
maintain the stability of the tunnel perimeter and face. Support the tunnel face by positive
means during all shut down periods.

Maintain clean working conditions at all times inside the tunnel, and remove all excavated soil
(muck), grout spills, and any other material not required for tunneling. All construction debris
shall be removed from the site and disposed of daily by the Contractor at the disposal site
designated elsewhere in the Construction Documents.

Provide all temporary electrical, water, telephone, and other facilities required to complete the
tunnel.

Provide access for Engineer, City’s Construction Project Manager and City’s Project
Management Team to inspect and observe the work or to perform independent line and grade
surveys.

Perform tunneling work in accordance with the working hours established for the project. In
case of emergency or work stoppages likely to endanger the stability of the excavation or
adjacent structures, maintain a full work force 24 hours per day, including weekends and
holidays, until emergency or hazardous conditions no longer jeopardize stability and safety of
the work.

7.1.10 Tunnel Line and Grade

The longitudinal centerline of the tunnel shall be sufficiently true and accurate to the tunnel
profile grade line to stay within the following tolerances during and upon completion of
tunneling: invert of the pipe shall be within 1.5 inches horizontally and 1 inch vertically of
the plan line and grade. Survey the pipe invert upon every advancement of the pipe to
ensure the elevation and alignment is within the tolerances specified above.

Pipe installation shall be invert elevation controlled and reverse grades are prohibited.
Deviations from the design tunnel invert shall not exceed the tolerances specified above at
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any point during construction and corrections shall not exceed a rate of 3 inches per 100
feet or a lesser rate as determined by the structural characteristics of the pipe.

If the Contractor is unable to maintain these tolerances, he shall bear the full responsibility
and expense for correction (redesign, easement acquisition, retunneling, etc.). If design
tolerances are exceeded and redesign is required, the Contractor shall obtain the services of
a professional engineer registered in the State of Colorado for the redesign. Plans showing
the changes shall be submitted to the Engineer for review and approval.

7.1.11 Pipe Jacking

Immediately before joining pipe, the end of the pipe shall be thoroughly cleaned and
lubricated with an approved lubricant. The axial forces from the thrust jacks shall be
distributed to the pipe uniformly to prevent damage to the ends of the pipe, using pipe
cushioning in accordance with approved submittals.

If any part or parts of the pipe becomes unserviceable because the pipe is chipped, gouged,
or otherwise damaged before or during installation, it shall be rejected and removed from
the site. The City’s Construction Project Manager shall make the final determination on
rejection and removal of the pipe.

After pipe installation is completed, individual joints shall be pressure tested with a portable
hydrostatic tester to 13 psi, in lieu of line infiltration, exfiltration, or air testing.

7.1.12 Contact Grouting

The annulus between the pipe and the ground shall be grouted after pipe jacking is
completed. Grouting shall be performed over the entire 360°circumference of the tunnel.
The number and location of grout holes in each pipe shall be determined by the Contractor
but a minimum of six holes per 20-foot pipe section shall be used. Rings of grout holes shall
be spaced at intervals of six feet or less.

Grout shall consist of Portland cement and water or of Portland cement, sand, and water.
Grout mixtures may contain bentonite or fly ash. The grout shall consist of 2 parts Portland
cement, 1 part fly ash, and not to exceed 6 parts clean, dry, sand.

Contact grout shall be free of lumps when put into the mixer, and the grout mix shall be
constantly agitated. Grout shall flow unimpeded and completely fill all voids. Perform the
injection of grout continuously on any one pipe section. Fill spaces and voids until
completed, so as to avoid disturbance of grout which has taken an initial set.

The grouting process shall be so operated and controlled that the grout will be delivered
uniformly and steadily. If, during the grouting of any pipe, grout is found to flow from
adjacent grout pipes, such pipes from which grout is flowing shall be closed with valves or
plugged with wooden plugs. Where such closing is not essential, ungrouted pipes shall be
left open to facilitate the escape of air and water from the space being grouted.

Grouting shall progress from grout pipe to grout pipe in accordance with approved
submittals. In going from lower to higher grout pipes, do not make connections to the
higher grout pipes until the grout has completely filled the space below the higher grout

i PWWCPM_SCS

A
Ep‘ DENVER Page 7.1-10 SCS 07_01.docx
Revised: March 15, 2016



pipes. As the grouting proceeds, the escape of grout from the upper pipes in turn shall be
permitted as an indication of successive satisfactory filling of voids with grout.

Protect and preserve the interior surfaces of the pipe from damage. Minimize grout drop
and proceed with cleanup immediately after grouting. Any damage to the pipe caused by or
occurring during the grouting operations shall be repaired. The interior lining of the pipe
shall be smooth and free from defects.

Maintain and submit records of grouting operations for each shift, including the location
and a detailed log of each grout hole, time of each change of grouting operations,
pressures, rates of pumping, grout mix, and grout take at each grout hole hook-up.

After grouting, holes shall be filled with dry packed cement mortar grout. Threaded plugs
shall be installed flush with the inside face and the remaining void shall be filled with a non-
shrink grout rated to 4000 psi.

7.1.13 Installation of Instrumentation

Instrumentation shall be installed at the locations shown on approved shop drawings.
Instruments shall be installed in accordance with the approved installation schedule. All
instruments shall be clearly marked, labeled, and protected to avoid being obstructed or
otherwise damaged by construction operations, the general public, or railroad operations.

Locate conduits and underground utilities in all areas where subsurface geotechnical
instrumentation is to be drilled and installed. Subsurface geotechnical instrumentation
locations shall be modified, as approved by the City’s Construction Engineer, to avoid
interference with existing conduits, railroad tracks, utilities, and foundation elements.
Repair damage to existing utilities resulting from instrument installations at no additional
cost to the City.

Surface monitoring points and arrays shall be installed over the centerline of the tunnel and
at offsets as shown in the Contractor’s approved submittals to determine the lateral and
longitudinal extent of ground movement. The longitudinal spacing of the points shall be a
minimum of one every 25 feet along tunneled portions of the project, as allowable based on
surface features. The longitudinal spacing of the arrays shall be a minimum of one every 75
feet along tunneled portions of the project, as allowable based on surface features. The
arrays shall be centered across the proposed tunnel(s).

Individual surface monitoring points shall be placed along each side of each shaft, a distance
of 5 feet and 10 feet from the shaft wall; a minimum of 6 points per shaft shall be installed.

Deep settlement monitoring points shall be installed in accordance with approved shop
drawings. The bottom of the instrument shall be located 3 feet above the crown of the
tunnel.

Immediately following installation, the location of the top of all instruments shall be
surveyed to provide horizontal and vertical coordinates. Data shall be provided to the City’s
Construction Project Manager in accordance with the submittal requirements specified
herein. Re-surveying from control points shall be required a minimum of every two weeks
or more frequently as required to address potential disturbances or resolve conflicting data.
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7.1.14 Installation of Inclinometers

Inclinometers, if required within the contract documents, shall be installed within 5 feet of
each shaft as shown on the plans and/or as approved in the submitted shop drawings.
Inclinometer casing shall extend from the ground surface to a depth at least 15 feet below
the base of the shaft excavation.

Conduct drilling operations using appropriate methods that are consistent with geologic
conditions presented in the Geotechnical Baseline Report. Provide drill casing if required to
hold drill hole open. Drill hole or inside of casing, if applicable, shall provide a clear opening
(6 inches) in diameter or greater. A log of the soils encountered during drilling shall be
accurately maintained, and a copy shall be provided to the City’s Construction Project
Manager in accordance with the time restrictions stated herein.

Install inclinometer casing in accordance with the manufacturer’s recommendations and
approved shop drawings. Grout the annulus between the inclinometer casing and the
ground using a non-shrink cement grout.

Install protective housing with locking cap and padlock. Protective housing shall be installed
within an approved flush-mounted traffic rated roadway box or vault so as not to obstruct
vehicle or foot traffic.

7.1.15 Instrumentation Monitoring and Reporting

The Contractor shall take initial readings of all instruments to establish a baseline and
provide the City’s Construction Project Manager with this data, in accordance with the
requirements specified herein. The Contractor will read required instrumentation and
provide the City’s Construction Project Manager with these data. Surface monitoring points
and arrays and deep settlement monitoring points within 50 feet of the working face of the
tunnel shall be surveyed daily. Inclinometers shall be monitored daily. The frequency of
monitoring may be modified by the Engineer or the City’s Construction Project Manager.

The Contractor shall provide data from readings of all instruments to the City’s Construction
Project Manager within one working day of obtaining the information. The data shall
include a copy of the data sheets containing a cumulative history of readings, including
weather conditions, temperature, and proximity of the excavation to the instrument
location itself, at the time of each reading.

The Contractor shall abide by the following Response Values:

Instrument Threshold Value Shutdown Value

Surface Monitoring | 1.5-inch H or V for Shafts 3-inch H or V for Shafts

Points and Arrays 0.13-inch H or V for Tunnels 0.25-inch H or V for Tunnels

Inclinometer 1.5-inch H or V for Shafts 3-inch H or V for Shafts

Deep Settlement 2-inch V 4-inch V
Monitoring Points
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If a threshold response value is reached, the Contractor shall meet with the City’s
Construction Project Manager to discuss his/her means and method to determine what
changes, if any, shall be made to better control movement. If a shutdown response value is
reached, the Contractor shall stop all work immediately. The Contractor shall meet with the
City’s Construction Project Manager, the Engineer, and the City’s Project Management
Team to develop a plan of action before work can be resumed. All costs associated with
shutdown due to reaching maximum limits shall borne by the Contractor.

Remove all instrumentation during the cleanup and restoration work or as required by the
City’s Construction Project Manager. All roadway boxes shall be removed. At a minimum,
fill the inclinometer casing and deep settlement point casing with a lean cement grout and
cut off the upper 3 feet of the instrument and casing which extend below grade.

7.1.16 Cleanup and Restoration

Remove all equipment, unused materials, and debris from the site at the end of the job.
Restoration shall follow construction as the work progresses and shall be completed as soon
as possible and to the satisfaction of the applicable utility owners and stakeholders.

Restore and repair any damage resulting from surface movement caused by the work. Any
property or improvements damaged or destroyed, shall be restored to a condition equal to
or better than existing prior to construction at no additional cost to the City. Restoration
shall be completed immediately if a third party or the City is inconvenienced by the damage,
and in no case later than thirty (30) days after the damage is discovered. This provision for
restoration shall include all property which was affected by the construction operations.

END OF SPECIFICATION
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

7.2 MICRO TUNNELING

7.2.1 General

Where indicated on the Drawings, or where field conditions dictate that open trenching for
the pipeline across railroad tracks, highways, or other obstructions is prohibited, the pipe
shall be installed by jacking, tunneling, boring and casing methods, or micro tunneling.

Should the General Contractor, in the process of Project construction, elect to propose that
a portion of the pipe be installed by micro tunneling, rather than by jacking, boring or
trenching operations, the subject cost shall not total more than the aggregate sum of the
removal and replacement costs that such an activity would replace.

7.2.2 Shop Drawings

Detailed shop drawings will be required for all pipe jacking, tunneling and boring
installations.

7.2.3 Construction

Work specified in this Section describes the construction of sanitary sewers by jacking
fiberglass reinforced polymer mortar (RPM) behind a remotely operated, steerable, micro-
tunneling boring machine (MTBM), with RPM serving as both the primary tunnel liner
during construction and sanitary sewer pipe (secondary tunnel liner) after completion of
construction. The General Contractor shall select and utilize methods and equipment
compatible with the selected dimensions of the tunnel and with the anticipated geologic
conditions described in the Geotechnical Report (GR).

The micro-tunneling boring machine (MTBM) may be either of the following:

1. Slurry Shield
An MTBM in which the tendency of soil at the excavation face to run or flow
uncontrollably into the MTBM is prevented by the counterbalancing force of bentonite

slurry contained at the face of the MTBM. During boring, the excavated material is
mixed with the bentonite slurry and pumped through a pipe for disposal.

2. Earth Pressure-Balance Shield
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An MTBM in which the tendency of the soil at the excavation face to run or flow
uncontrollably into the MTBM is prevented by the counterbalancing force of the
excavated material which is contained, under pressure, at the face of the MTBM.
During boring, the excavated material is mixed with water or bentonite slurry and
pumped through a pipe for disposal or by a balanced screw auger or screw conveyor
system.

During tunneling and construction operations, the following shall be followed:

a.

Control groundwater in accordance with specified requirements during all micro-
tunnel excavation.

Perform micro-tunneling operations in a manner that will minimize loss of ground
and minimize settlement of the ground surface, structures, and utilities above and
adjacent to the tunnel.

The General Contractor shall perform pre-construction and post-construction
surveys of all structures, residences, and other facilities adjacent to the areas of the
tunnel.

Maintain clean working conditions at all times inside the tunnel and pits. All muck,
slush, grout spills, ponded water, and any other material not required for tunneling
shall be removed from the excavations in a timely manner.

All work of excavating, lining, grouting and construction of the jacking operation
shall be so executed that ground settlement or loss will be minimized; the
completed sewer pipe shall have full bearing against earth, and no voids or pockets
will be left in any portion of the Work. The peripheral space between the support
elements and the excavated surface (i.e., the diameter of the excavated hole is no
larger in diameter than 3/4 inch more than the pipe outside diameter) shall be filled
with the bentonite lubricating material. If the diameter of the excavated hole is
greater than 3/4 inch more than the outside diameter of the pipe, it shall be
promptly filled with suitable material, such as grout, as accepted by the Construction
Project Manager. This may require jacking or the pipe be discontinued and
additional access pits installed at no extra cost to the City.

The General Contractor shall be aware that various existing soil borings, piezometers
or instrument wells coincide with the proposed sewer pipe alignment. These may or
may not have been backfilled with grout and therefore caution should be used in
tunneling through these existing borings. General Contractor shall take mitigating
measures at no additional cost to the CITY to counter any effect these bore holes,
piezometers or instrument wells may have on tunneling operations.

All excavations shall remain within the easements and rights of way indicated on the
Drawings, to the lines and grades designated on the Drawings, and use methods
which include due regard for safety of workmen, adjacent structures, utilities, and
the public. Methods of excavation shall be at the General Contractor’s option,
subject to the review of the Construction Project Manager. Shape the excavation to
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fit the sewer pipe section and of sufficient size to allow the construction of the
sewer pipe to the lines and grades indicated on the Drawings.

7.23.1 Casing Pipe Installation Method

The General Contractor shall have the option to select the method of micro-tunneled casing
pipe installation, subject to approval by the Construction Project Manager.

The excavated size of the tunnel shall be determined by the General Contractor based on
construction requirements for the secondary lining system, and is subject to the limitations
shown on the Drawings.

7.24 References

All work shall be performed in accordance with applicable regulations of all federal, state,
and local regulations, codes, and standards.

7.25 Existing Conditions

7.2.5.1 Restrictions

The General Contractor shall comply with all restrictions set as conditions under which the
easement or permission was granted to the Owner to perform the work of this Contract.
These restrictions are included with these Specifications. The General Contractor is
presumed to have fully determined all special requirements that pertain to each length of
sewer in tunnel constructed under this Section.

7.2.5.2 Preliminary Inspections

The General Contractor shall inspect the locations where the access pits and tunnels are to
be built to familiarize himself with the conditions under which the Work will be performed
and with all necessary detail as to the orderly prosecution of the work in conformance with
Instructions for Bidders. The omission of any details necessary for the satisfactory
prosecution of the WORK in its entirety, which may not appear herein, shall not relieve the
General Contractor of his full responsibility.

7.2.5.3 Soil, Rock and Groundwater

The General Contractor acknowledges that certain soils reports, borings, and other
Geotechnical data, more particularly described or referenced in the Standard Construction
Specifications of the Contract, have been made available for inspection and review. The
borings were made for the use of the City in the design of the Project and are not intended
to be interpreted for use in temporary construction facilities designed by the General
Contractor.

7.25.4 Utilities

The General Contractor shall be responsible for the protection of all utilities encountered
during the Work of this Contract. The known utilities are shown on the Contract Drawings
and the General Contractor shall take every precaution when working near the utility to
locate and protect these utilities. All damage to the existing utilities shall be the sole
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responsibility of the General Contractor. The General Contractor shall replace, repair,
remedy, or compensate for all damages at no additional cost to the Owner.

7.2.5.5 Structures

The General Contractor shall be responsible for the protection of all structures, roads and
railroads above or adjacent to the tunnel, within the framework and criteria set forth in the
Contract Documents.

7.2.6 Definitions

1. Micro Tunneling
Shall be defined as a method of installing pipe, by jacking the pipe behind a remotely
controlled, steerable, guided articulated Micro-Tunneling Boring Machine (MTBM). The
MTBM, which is connected to and followed by the pipe being installed, shall ensure that
the soils being excavated are fully controlled at all times.
2. Jacked Pipe
Shall be defined as the General Contractor’s sewer pipe that serves as initial
construction lining and tunnel support, installed by the General Contractor for stability
and safety during construction, and as the sewer line or permanent secondary liner.
3. Jacking System
A system of jacks which pushes the sewer pipe. Capacity of jacks and extension rate is
synchronized with excavation rate of the machine.
4. Intermediate Jacking Station
Hydraulic jacks installed at intermediate locations in the pipe string to allow selective
shoving of discrete segments of the total pipe.
5. Slurry System

Transportation of excavated material in slurry flow matched to excavation rate. System
balances groundwater pressures and separates soil from slurry at end of process. Soil
separation methods are not limited to mechanical means. Soil separation method may be
chemical in nature.

6. Laser
An optical system projecting a beam to a target to provide guidance for the micro-
tunnel excavation.

7. TV
A television system which monitors the progress and alignment of the micro-tunneling
machine and pipe.

8. Controls

The system which synchronizes excavation, removal of the excavated material, and
jacking of pipe to maintain overall balance to provide complete and adequate ground
support at all times.
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7.2.7 Quality Assurance

7.2.7.1 General Contractor

The General Contractor must provide proof of successful experience with micro tunnel
excavation and support at the depths shown, in the soil and groundwater conditions
expected, with the lining systems shown and with the General Contractor’s proposed
equipment.

7.2.7.2 Project Superintendent

The project superintendent shall have at least five years of tunneling experience and shall
have worked on at least two micro-tunneling projects in similar ground conditions using
equipment similar to the equipment required for this project. The machine operator shall
have at least three years of micro-tunneling experience and shall have worked on at least
one tunnel project using the same equipment required for this project.

7.2.8 Quality Control

General Contractor shall establish and maintain quality control for operations under this
Section to assure compliance with contract requirements and maintain records of his
quality control for materials, equipment, and construction operations including but not
limited to the following:

7.2.8.1 Preparatory Inspection

Preparatory inspection shall be conducted prior to commencing work and should include
the following as a minimum requirement:

1. Check pipe for conformance to approved certified tests.

2. Check pipe for proper storage and handling.

3. Discuss and review pipe installation procedure with the Construction Project Manager.
Discussion shall include placement of pipe, joint preparation and application of each
pipe used.

7.2.8.2 Initial Inspection

Initial inspection shall be conducted after a representative sample of the
work is complete and should include the following as a minimum requirement.

1. Check for proper depth and grade for pipe.
2. Check method of joining pipes.
3. Check the pipe for proper alignment.

7.29 Tolerances

Excavation and jacking of the sewer pipe shall be controlled by the General Contractor to
allow construction of the sewer to a true circular shape and to within 1.5 inches on line and
1 inch on grade. Variations from line and grade tolerances listed herein may be allowed

i PWWCPM_SCS

A
Ep‘ DENVER Page7.2-5 SCS 07_02.docx
Revised: March 15, 2016



provided the line and grade variation is regular and only in one direction, and that the final
grade of flow line is in the direction indicated on the Drawings. When the excavation is off
line and grade, the General Contractor shall make corrections to plan line and grade at the
rate of 3 inches per 100 feet.

The General Contractor shall survey the tunnel at 50-foot intervals or a minimum of once
per tunnel drive to ensure the alignment is within the tolerances specified. The survey shall
be conducted immediately behind the tunnel excavation to allow immediate correction of
misalignment. Tunnel excavation shall not precede surveyed verification of the alignment
by more than 100 feet, or more frequently if line and grade tolerances have been exceeded.
The tunnel guidance system may be used; however, the General Contractor shall select
times to measure and record this information after the air temperatures have stabilized
throughout the pipe to ensure accurate readings.

If the General Contractor is unable to maintain these tolerances, he shall bear full
responsibility and expense for correction (redesign, easement acquisition, etc.) If these
tolerances are exceeded and redesign of structures is required, the General Contractor shall
obtain the services of an independent professional engineer registered in the State of
Colorado for the redesign. Plans showing the changes shall be submitted to the
Construction Project Manager for review.

7.2.10 General Contractor Submittals

The Construction Project Manager will base the review of submitted details and data with
consideration of requirements for the completed work, utilities, and the possibility of
unnecessary details in the execution of the work to be constructed under this Contract.
Review of the General Contractor submittals by the Construction Project Manager shall not
be construed in any way as relieving the General Contractor of his responsibilities under this
Contract.

The General Contractor shall submit the following to the Construction Project Manager for
approval and/or examination:

1. Working Drawings

Complete working drawings showing details of the proposed method of construction
and the sequence of operations to be performed during construction shall be submitted.
Working drawings shall show the method of micro-tunneling, including the micro-
tunneling system to be used, location of access pits including method of excavation,
shoring and bracing appurtenance installation, and dewatering techniques that are
proposed to be used. The following shall be included as the minimum level of detail
required:

a. Adetailed description of the micro tunneling procedure including construction
techniques to provide the access required to install pipe in conformance with the
Contract Documents.

b. Manufacturer’s literature describing in detail the micro-tunneling system to be used.
Detailed description of projects on which this system has been successfully used
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including the names, addresses and telephone numbers of owner’s representatives
for these projects as well as length, diameter, and pipe material used.

c. Calculations and drawings indicating limits of access pits and any ground support to
be utilized.

d. Method of spoils disposal.

e. A groundwater stabilization scheme covering the excavations for starter and
receiver pits. Verify this plan to stabilize anticipated unstable soil conditions. Such
verification shall include all calculations and detail drawings for methods of
controlling groundwater.

f. Certification by the machine manufacturer of the thrust, torque, condition, and
operational characteristics of all equipment to be used for installing the specified
pipes. The micro-tunneling equipment shall employ a spoil removal system with a
pressure balance system that is capable of equalizing pressures between the tunnel
face and the micro-tunneling machine head in order to prevent caving beyond the
outside diameters of the pipe.

g. Layout of tunneling and ancillary equipment at each jacking and receiving (access)
pit location.

h. Tunnel machine shop drawings including configuration of cutter head and over cut.
i. Ventilation system details.

j- Pipe lubrication system details.

k. Electrical system and lighting details.

|.  Grade and alignment control system details.

m. Tunneling machine groundwater control provisions.

n. Gas monitoring system.

0. Details of mucking system and soil separation methods including proposed slurry
formulations and calculations of the system capacity to handle flows at all distances
and changes of elevation to and from the tunnel machine.

p. Details of jacking system, intermediate jacking stations and their proposed spacing,
method of operation, and thrust capacity. Include calculations of anticipated jacking
forces required to advance the pipe. Include sleeve details and supporting gasket
compression calculations for joints and gaskets used with intermediate jacking
stations. Describe controls to prevent the maximum jacking force from being
exceeded.

g. Details of grouting the annulus space after pipe has been installed including injection
pressure and method of controlling grout pressures.

r. Grouting techniques to be used for over excavation if any, including equipment,
pumping procedures, pressure grout types and mixtures.
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Procedures for measuring excavation quantities versus forward progress during the
tunneling operation.

Calculations demonstrating that the pipe selected has been designed to support the
maximum anticipated earth loads and superimposed live loads, both static and
dynamic, which may be imposed on the pipe. Determine the additional stresses
imposed on the pipe during jacking operations and upgrade the quality and strength
of the pipe and pipe joints to the extent necessary to withstand the additional
stresses imposed by the jacking operation. The details shall be submitted for
approval.

Complete information on General Contractor’s safety plan for personnel conducting
the micro-tunneling operations and appurtenance installation. The plan shall include
provisions for lighting, ventilation, and electrical safeguards.

Keep and maintain at the construction site a complete set of field drawings for
recording as-built conditions. It shall have marked or noted thereon all field
information, properly dated, recording as-built conditions. This set of field drawings
shall be kept up to date.

Pipe certification of compliance.
Pipe jointing methods and details.

All General Contractor submittals requiring structural design shall be signed by a
professional civil or structural engineer registered in the State of Colorado.

Written documentation summarizing the qualifications of the project
superintendent, machine operators, and site safety representative.

2. Log of the Jacking Operations

The General Contractor shall submit a log of jacking operations; the log shall be taken at
intervals of no more than 10 minutes apart and a minimum of four readings per pushed 10
foot and accomplished by digital video recording of the TV image at the operator’s console.
Video shall show a real-time clock that matches the time scale used in the log. Indicators in
the tunneling machine being viewed by the digital recorder shall indicate when the
tunneling machine is excavating and the number of the pipe joint that is being pushed. The
log shall be submitted to the Construction Project Manager each day. The digital video shall
be submitted to the Construction Project Manager each week. As a minimum, the log shall
consist of the following:

a. The position of the tunneling machine in relation to the design line and grade.

b. The jacking forces exerted on the pipe at each jacking station.

c. The date, the starting time, and the finish time.

d. The position of the steering jacks.

e. Inclination.

f. Cutter head torque.
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g. Slurry flow rates in both the supply and return lines (if slurry is used).
Face pressure.

i. Hydraulic pressure (on hydraulic motor machines).

j. LEL gas readings.

3. Pipe Lubricant

Submit a separate log tracking pipe lubricant used in gallons, its viscosity, and pumping
pressure. Log shall be submitted to the Construction Project Manager each day

4. Muck Removal

Submit a separate log tracking the volume of muck removed from the site. Log shall be
submitted to the Construction Project Manager each day.

5. Survey Records

Submit survey records of the horizontal and vertical positions of surface control points and
other instrumentation within 24 hours of measurements as required herein.”

6. Inclinometer Data

Inclinometer data shall be plotted on a cumulative time-deflection plot, using commercial
software from the manufacturer, with past readings shown together with most current so
that trends can easily and quickly be established by the Construction Project Manager and
General Contractor.

7.2.11 Products
7.2.11.1 Equipment

No gasoline powered equipment shall be permitted in the tunnel operation. Diesel,
electrical or air-powered equipment will be acceptable, subject to applicable federal and
state regulations. Diesel engines equipped with scrubbers are acceptable only when jacking
in free air. Provide compressed air and electricity for General Contractor’s operations from
a source outside the pipe.

1. Micro Tunnel Boring Machine (MTBM)

The General Contractor shall employ MTBM that is capable of handling the various
anticipated ground conditions. In addition, the MTBM shall:

a. Have a “closed” face which is capable of minimizing loss of ground ahead of and
around the machine and providing satisfactory support of the excavated face at all
times and shall have the capability of setting a calculated earth balancing pressure
and positively measuring the earth pressure at the face.

b. Provide a system to indicate whether the amount of earth material removed is
equivalent to that displaced by the advance of the machine such that the advance
rate may be controlled accordingly.

c. Conform to the shape of the tunnel with a uniform perimeter that is free of
projections that could produce over excavation or voids.

d. Be articulated to enable remote steering of the system.

i PWWCPM_SCS

A
Ep‘ DENVER Page7.2-9 SCS 07_02.docx
Revised: March 15, 2016



Have a display available to the operator, at an operation console, showing the
position of the shield in relation to a design reference together with other
information such as face pressure, roll, pitch, steering attitude and valve positions.

Incorporate a seal in the tail of each MTBM shield to prevent leakage of lubricating
liguid or grout, into the tunnel space, between the MTBM shield and lining.

Have a cutter head powered by electric or hydraulic motors and have motors and
operating controls protected against water inflows.

Provide a bi-directional drive on the cutter head wheel.

Provide means for maintaining the tunnel face under wet and adverse soil
conditions. Use closure doors on the cutter wheel or other means acceptable to the
Construction Project Manager.

2. Automated Spoil Transportation

The General Contractor shall provide a MTBM which includes an automated spoil
transportation system which shall:

a.

Match the excavation rate to the rate of spoil removal thereby maintaining
settlement or heave within tolerances specified.

Balance ground water pressures by the use of a slurry pressure balance system
which shall be capable of any adjustment required to maintain face stability for the
particular soil condition encountered on the Project and shall monitor and
continuously balance the ground water pressure to prevent loss of slurry and or
ground water.

- Inaslurry spoil transportation system the ground water pressure shall be
managed by use of the slurry pumps, pressure control valves, and a flow
meter.

- Aslurry bypass unit shall be included in the system to allow the direction of
flow to be changed and isolated, as necessary.

- Aseparation process shall be provided when using the slurry transportation
system which shall be designed to provide adequate separation of the spoil
from the slurry so that the clean slurry can be returned to the cutting face for
reuse. Spoil shall be appropriately contained at the site prior to disposal.

- The type of separation process used shall be dependent upon the size of the
tunnel being constructed, the soil type being excavated, and the work space
available at each work area for erecting the plant.

- The composition of the slurry shall be carefully monitored for specific gravity
and viscosity.

Balance ground water pressures by the use of an auger earth pressure balance
system which shall be capable of any adjustment required to maintain face stability
for the particular soil condition to be encountered on the Project and shall monitor
and continuously balance the ground water pressure to prevent loss of ground
water.
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- If an auger spoil transportation system is utilized, the ground water pressures
shall be managed by controlling the volume of spoil removal with respect to
the advance rate (Earth Pressure Balance Method) and the application of
compressed air. The speed of rotation of the auger flight, the addition of
water, and/or compressed air shall be monitored.

- The Construction Project Manager’s approval will be required where an
auger soil transportation system is proposed for use by the General
Contractor in the presence of ground water. Such approval will be based on
an evaluation of the equipment’s ability to balance soil and water pressures
at the face, stability of the soils, and the significance of the ground water
present.

3. Pipe Jacking Equipment

The General Contractor shall provide a MTBM which includes a pipe jacking system which

shall:
a.

b.

Have the main jacks mounted in a jacking frame located in the starting pit.

Have a jacking frame which shall successively push the MTBM along with a string of
connected pipes toward a receiving pit.

Have sufficient jacking capacity to push the MTBM and the string of pipe through the
ground.

- Calculations shall be made to determine the face excavation forces, frictional
factor, and weight of the MTBM and pipes.

- The jacking equipment installed must have a capacity at least 20 percent
greater than the calculated theoretical jacking load.

Have hydraulic cylinder extension rates which are synchronized with the excavation
rate of the MTBM, which shall be determined by the soil conditions.

Have intermediate jacking stations which shall be provided when the calculation of
the total jacking force needed to complete the installation exceeds 80 percent of the
capacity of the main jacks or the designed working compressive loads (including
safety factor) allowed for the pipe.

Develop a uniform distribution of jacking forces on the end of the pipe by use of
spreader rings and packing.

Provide for a pipe lubrication system which shall be used if the calculated jacking
forces are expected to exceed the pipe design strength (including the 2.5 to 1 safety
factor) or if the actual jacking forces encountered exceed 80 percent of the pipe
design strength (including the 2.5 to 1 safety factor). Should either of these
conditions occur, an approved lubricant shall be injected to lower the friction
developed on the surface of the pipe during jacking.

4. Remote Control System

The General Contractor shall provide a MTBM which includes a remote control system
which shall:
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a. Allow for the operation of the system without the need for personnel to enter the
micro-tunnel. In man entry sized pipes, intermittent entry of personnel will be
permitted for maintenance and removal of equipment once the pipe installation is
complete, provided that all safety precautions specified elsewhere and required by
law are in place and functional.

b. Integrate the system of excavation and removal of soil and its simultaneous
replacement by pipe. As each pipe section is jacked forward, the control system shall
synchronize all of the operational functions of the system.

c. Provide complete and adequate ground support at all times.

5. Active Direction Control

The General Contractor shall provide a MTBM which includes an active direction control
system which shall:

a. Control line and grade by a guidance system that relates the actual position of the
MTBM to a design reference (e.g., by a laser beam transmitted from the jacking pit
along the center line of the pipe to a target mounted in the shield).

b. Be capable of maintaining grade to within plus or minus one inch and line to within
plus or minus 1.5 inches.

c. Provide active steering information which shall be monitored and transmitted to the
operation console.

d. Provide minimum steering information available to the operator on the control
console which includes the position relative to the reference, role, inclination,
attitude, rate of advance, installed length, thrust force, and cutter head torque.

6. Ventilation and Monitoring
Equipment shall be provided to adequately ventilate the entire micro-tunneling operation
at all times during construction.

a. Portable testing equipment shall be provided for carbon monoxide gas, hydrogen
sulfide gas, oxygen deficiency and explosive gases.

b. An automatic gas alarm to detect explosive gases shall be provided on the Micro-
Tunnel Boring Machine. The audible alarm shall be located in the jacking pit and
shall be active at all times.

7. Electrical Systems

All electrical systems utilized on the Micro-Tunnel Boring Machine shall be equipped with
appropriate ground fault systems. All electrical systems are to be insulated, not permitting
any bare wire exposures. Motors and controls shall be equipped with an automatic shutoff
such as MSA Methane Monitoring System VI or equal.

8. Additional Safety Equipment
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Necessary equipment for tunnel excavation shall include signal systems, fire extinguishers,
safety equipment, and other equipment required by the General Contractor’s method of
construction. Such equipment shall be maintained in good repair.

7.2.11.2 Jacked Pipe

Pipe for jacking shall be designed to carry all jacking loads. Refer to individual pipe
specification sections.

7.2.11.3 Pipe Joints
The outside walls shall be straight without bell modifications. All joints shall be watertight.

7.2.12  Design

The General Contractor shall be responsible for the design of the fiberglass reinforced
polymer mortar pipe to carry the loads imposed on it during construction, including the
jacking forces.

7.2.13 Excavation

7.2.13.1 General Tunnel Requirements
Tunnel excavation shall not begin until:

a. The work Plan and all required submittals have been submitted by the General
Contractor and reviewed and returned approved by the Construction Project
Manager.

b. The required Pre-Construction Surveys have been completed.

c. Allinstrumentation along the tunnel alignment is in place, stable, and baselines have
been established.

d. All pre-job safety meetings required by OSHA and/or General Contractor’s Safety
Plan have been held.

7.2.14  Micro-Tunneling

The General Contractor shall conduct all micro-tunneling operations in accordance with all
applicable safety rules and regulations. The following shall apply to micro tunneling
operations:

1. No work shall commence until the design and construction procedure has been
approved in writing by the Construction Project Manager. The General Contractor is
totally responsible for the performance of the equipment and methods selected for this
phase. The Construction Project Manager’s approval signifies only that the construction
process is compatible with the overall objectives of the project.

2. The pipe used for jacking shall be round, have a smooth, even outer surface, and have
joints that allow for easy connections between pipes. Pipe ends shall be square and
smooth so that jacking loads are evenly distributed around the entire pipe joint and such
that point loads will not occur when the pipe is jacked in a reasonably straight alignment.
Pipe used for jacking shall be capable of withstanding all forces that will be imposed by
the process of installation, as well as the final in place loading conditions. The driving
ends of the pipe and intermediate joints shall be protected against damage.
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3. The pipe, insofar as practical, shall be micro-tunneled from the downstream end.

4. A jacking frame shall be provided for developing a uniform distribution of jacking forces
around the periphery of the pipe. Special care shall be taken by the General Contractor
to ensure that the thrust reaction backstop is properly designed and constructed. The
backstop shall be square with the proposed pipe alighment and shall be designed to
support the maximum obtainable jacking pressure with a factor of safety of at least 2.0.
The jacking system shall be capable of continuously monitoring the jacking pressure and
rate of advancement. Special care should be taken when setting the pipe guard rails in
the pit to ensure correctness of the alignment.

5. The General Contractor shall maintain an envelope of bentonite slurry, or other similar
material, around the exterior of the pipe during the jacking and excavation operation to
reduce the exterior friction and the possibility of the pipe freezing in place. Water jetting
of the pipe bedding or backfill shall not be permitted.

6. The pipe freezes and the General Contractor is unable to move it again, the General
Contractor may be permitted to construct an intermediate access pit, with the location
subject to review by the Construction Project Manager . The General Contractor shall be
solely responsible for making arrangements for such an intermediate pit and shall be
solely responsible for any and all costs associated with the location and construction of
the pit and for maintaining traffic in the area.

7. In the event a section of pipe is damaged during the jacking and excavation operation,
one of the following procedures shall be used to correct the damage, as directed by the
Construction Project Manager.

a. Slightly damaged pipe which passes leakage test and maintains pipe barrel and joint
structural integrity shall be repaired in place with a method approved by the
manufacturers.

b. Severely damaged pipe shall be removed from the excavation by jacking it through
the excavation and removing it at an access pit.

8. The joints shall be made watertight by using rubber gaskets.

9. The pipe joints shall be cushioned by a plywood ring between the joints, or by other
methods, to transmit the jacking forces without damage to the pipe or pipe joints.

10. After the pipe is in place and the jacking and excavation operation is complete from one
access pit to the next; any over excavation greater than the pipe outside diameter plus
3/4 inch shall require the pipe to be grouted in place.

7.2.15 Grouting

The General Contractor shall furnish and operate suitable equipment for all grouting
operations.

After completion of the jacking operation, the lubricate material shall be displaced from
between the pipe exterior and surrounding ground by a cement grout. Pressure and the
amount of grout shall be controlled by the General Contractor to avoid pipe damage and
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displacement of the pipe and soil beyond specified tolerances. Grouting shall be
accomplished as soon as possible after pipe installation has been completed to prevent any
surface settlement due to movement of soil material into the void space or loosened zone
around the pipe.

All voids outside the limits of the excavation created by caving or collapse of earth cover
over the excavation, or by other cause shall also be completely filled with pea sized gravel
or sand cement grout. Pressure-injected grout shall be placed at the same frequency as
required when placing grout behind the pipe.

Pressure-injected grout used in conjunction with pea gravel shall be placed behind the pipe
if required to minimize ground loss. General Contractor shall provide seals on the tail of the
tunnel boring machine which will prevent the pea gravel or grout from moving into the
shield.

7.2.16  Jacking Pits

Construction techniques required to provide access for micro-tunneling shall be such as to
ensure the safety of the work. Acceptable excavation methods include the use of
interlocked steel sheetpiling or open excavation. Final dimensions of access pits selected by
the General Contractor shall conform as a minimum with dimensions required to permit
installation of the work.

The General Contractor shall be required to properly support all excavations and to prevent
all movement of the soil, pavement, utilities or structures outside of the excavation. All pits
shall conform to applicable Local Safety Standards, OSHA Standards, trenching, and shoring
standards.

If at any time the method being used by the General Contractor for supporting any material
or structure adjacent to any excavation is not safe in the opinion of the Construction Project
Manager or applicable federal, state or local inspection authorities, the Construction Project
Manager may require and the General Contractor shall provide additional bracing and
support necessary to furnish the added degree of safety required by the Construction
Project Manager. The General Contractor shall provide such added bracing and support by
such method approved by the Construction Project Manager as he may elect to use but the
taking of such added precautions shall in no way relieve the General Contractor of his sole
final responsibility for the safety of lives, work, and structures. The use of such additional
bracing and support shall be without additional cost to the City. The absence of an order
from the Construction Project Manager for the aforementioned additional bracing shall in
no way relieve the General Contractor of his sole final responsibility.

Pits shall be constructed to accommodate the installation of pipe casings, slurry shield, and
jacking device. Install thrust block as required and consolidate the ground where the casings
enter and exit the ground.
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All work of excavating shoring and bracing shall be so executed that settlement is
minimized, the in-place casing shall have full bearing against earth, and no voids or pockets
are left in any portion of the work.

Before beginning construction, the General Contractor shall adequately protect existing
structures and other permanent objects. The repair of or compensation for damage to
permanent facilities due to negligence or lack of adequate protection on the part of the
General Contractor will be at no cost to the City.

The General Contractor shall provide surface drainage during the period of construction to
protect the work. Provide all dewatering and test any groundwater discharges. All
discharge limits and reporting requirements shall be the responsibility of the General
Contractor.

Size and locate pits and their work areas so as to avoid interference with traffic.

Blasting will not be permitted.

7.2.17 Line and Grade

The Construction Project Manager has established the baselines and benchmarks as
indicated on the Contract Drawings. The General Contractor shall check these baselines and
benchmarks at the beginning of the contract period and report any errors or discrepancies
to the Construction Project Manager.

The General Contractor shall use the baselines and benchmarks to furnish and maintain all
reference lines and grades for the micro-tunnel construction. These lines and grades shall
be used to establish the exact location of all micro-tunneling, excavations and structures.

The General Contractor shall establish and be fully responsible for the accuracy of his own
control for the construction of the entire project, including access shaft locations,
structures, excavation, pipe alignment and grade. The General Contractor shall submit
copies of field notes used to establish all lines and grades.

The General Contractor’s control points shall be established sufficiently far from the tunnel
operation not to be affected by ground movement.

The General Contractor shall maintain daily surveying records of alignment and grade and
shall submit three copies of these records to the Construction Project Manager . The
General Contractor, however, remains fully responsible for the accuracy of his work and the
correction of it, as required.

The General Contractor shall check his control for his excavation against an above ground
undisturbed reference at least once each week and once for each 250 feet of tunnel
constructed, or more often as needed or directed by the Construction Project Manager .
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After installation of the sewer pipe, the General Contractor shall provide the Construction
Project Manager with access to the tunnel for visual inspection of the line and grade of the
completed in place sewer pipe.

Guidance laser system shall be mounted in a manner that isolates it from effects of
movement by the jacking forces.

7.2.17 Earth Movement

The General Contractor shall be responsible for all damages due to settlement from any
construction induced activities or occurrences.

The General Contractor is advised of the proximity of buildings, structures, roads, and
utilities to the work. Precautions shall be taken to avoid damage or settlement to any of
these. Such precautions shall include the use of construction methods and equipment to
minimize loss of earth at the excavation face and settlement of earth around the sewer

pipe.

In the event any movement of earth is detected, the Construction Project Manager may
order the work stopped and secured. Before proceeding, the General Contractor shall
correct any problems causing or resulting from such movement.

The General Contractor should be aware that if settlement of the ground surface should
occur during construction, which will affect the accuracy of the temporary benchmarks
established by the Construction Project Manager, it shall be the General Contractor’s
responsibility to detect and report such movement. The locations of the permanent City
monumentation benchmarks (BM) and temporary benchmarks (TBM) are indicated on the
Drawings; the General Contractor may use these to verify temporary benchmark accuracy.
Advise the Construction Project Manager and the City of any settlement affecting the
permanent monumentation benchmarks. Upon completion, the field books pertaining to
monitoring of the permanent monumentation benchmarks shall be submitted to the City.

7.2.18 Excavated Material

Remove and dispose of all excavated materials from jacking pit and tunnel excavations in
accordance with the requirements of State of Colorado.

7.2.19 Infiltration Leakage Test

The tests shall be performed by the General Contractor under the observation of the
Construction Project Manager. A test section is defined as the length of tunnel between
manholes or structures.

Leak testing shall be by television inspection after dewatering operations have been
discontinued a minimum of 48 hours and until groundwater has been allowed sufficient
time to reach its natural elevation. Any leakage found during this operation shall be
corrected.
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Each joint shall also be tested in place by exerting a pressure of 11.2 psi absolute on it in
accordance with ASTM D 3754. The internal test pressure, which is 3.5 psi lower than
normal atmospheric pressure, shall be in addition to the normal external hydrostatic
pressure exerted on the pipe by the groundwater above the pipe. Each joint when tested in
this manner shall exhibit no infiltration of groundwater into the pipe. The General
Contractor may at his option, test sections of the sewer using this method instead of
individual joints. If this method is selected each section shall exhibit no infiltration of ground
water into the section. The General Contractor shall isolate any joints which are found to
leak during this test and jack such joints through until all joints between manholes are
found to be watertight under these conditions.

One hundred percent of the sewer and sewer joints shall be tested.

The General Contractor shall repair all visible leaks in manholes, structures, and joints even
if the leakage test requirements are met.

Adequate bulkheads, or plugs, shall be installed at each end of the sewer pipe in
preparation for testing. The General Contractor shall submit the type of bulkhead, or plug,
to be used to the Construction Project Manager for review. After testing, the bulkheads or
plugs shall remain in place until the sewer is put into service, at which time the General
Contractor shall remove the bulkheads or plugs.

7.2.20 Restoration

The General Contractor shall promptly restore to their original condition any streets, curbs,
sidewalks, or any other facilities which are damaged, moved or disturbed as a result of
tunneling operations or jacking pit construction. Any surface or subsurface settlement shall
be restored to pre-construction conditions.

End of Specification
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” DENVER

’ PUBLIC WORKS

CITY AND COUNTY OF DENVER
ENGINEERING DIVISION

Wastewater Capital Projects Management
Standard Construction Specification

7.3 SHAFT EXCAVATION AND SUPPORT

7.3.1 Definitions

7.3.1.1 Geotechnical Data Report (GDR)
A document that presents an interpretation of the known subsurface data for the project.

The purpose of the GDR is to compile all geological, geotechnical, groundwater, and other
data obtained from the geotechnical investigations for use by the various participants in the
project. If available, this information will be included within the contract documents as
specifically applicable to the project.

7.3.1.2 Geotechnical Baseline Report (GBR)

The intent of a GBR is to clearly and contractually define the geotechnical conditions
through which tunneling will occur in order to evaluate a differing site condition (if
encountered) and it is used as a basis of bid for the contractor. By assessing the anticipated
geotechnical conditions for a project and providing baselines in the contract, the contractor
has a basis from which to prepare their bid and select their means and methods. The
baseline conditions do not necessarily reflect the actual conditions; they are not
geotechnical fact to be encountered. Rather, they represent the owner’s assumption of
existing geotechnical conditions for the project. If available, this information will be
included within the contract documents as specifically applicable to the project. Regardless
of inclusion, this information shall be investigated, interpreted, verified and/or developed
by the contractor prior to commencement of the work.

7.3.2 Section Includes

The work specified in this section includes requirements for design, excavation, and support
of the entry shaft(s), jacking pit(s), exit shaft(s), and receiving pit(s) for all tunneling
operations required within the Contract Documents. The Contractor shall design, furnish,
install, and maintain a system of supports, including all bracing and associated items, to
retain excavations in a safe manner and to control ground movements as specified herein.
Acceptable means of shaft support include: pre-fabricated systems such as slide-rail; rib and
lagging; sheet pile; or liner plate. The means and methods utilized to accomplish the project
scope are the Contractor’s responsibility. All costs incurred for completion of this item shall
be included within the applicable bid items(s) for construction of the associated facility.
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7.3.3 Requirements

The Contractor shall have the sole responsibility for maintenance and protection of existing
utilities, structures, railroad tracks, and facilities within the zone impacted by shaft
construction.

The Contractor shall have the sole responsibility for sizing the shafts within the site
boundaries shown on the Construction Drawings. The size of the excavations shall be
adequate to construct all structures required and to gain access to tunneling and contact
grouting operations.

Shaft support systems shall be in accordance with OSHA Health and Safety Standards for
Excavations, 29 CFR Part 1926. Shaft support systems shall also meet the standards and
guidelines of all applicable utility companies, and stakeholders.

The Contractor shall allow the Engineer, City’s Construction Project Manager and City’s
Project Management Team access to the shafts, and to use the shafts to access tunnel
operations.

7.3.4 Submittals

7.3.4.1 Preconstruction

Submit the following shop drawings and plans a minimum of 8 weeks prior to beginning shaft
construction to allow for review by the City’s Construction Project Manager, utility owners,
and stakeholders:

1. Detailed description of the procedures, equipment, and methods proposed to
conduct the shaft excavations.

2. Shop drawings of shafts including locations, dimensions, and support elements.

3. Shop drawings and descriptions of the procedures and methods proposed for the
construction shoring system(s), including a minimum: erection scheme; support
element descriptions, sizes, spacings, and strengths; design calculations; plan for
removal of shoring. Shafts shall be designed and constructed to withstand all
imposed loads, including soil conditions, Cooper E80 loads, dynamic loads from

4. Equipment and surcharge loads from materials. Calculations shall include loads,
methods, assumptions, results, and safety factors. Shop drawings and calculations
shall be signed and stamped by a professional engineer registered in the State of
Colorado.

7.3.5 Materials

7.3.5.1 Structural Steel

Structural steel members, such as fabricated connections and accessories, steel W shapes,
and other structural steel shall conform to the requirements of ASTM A 572 or ASTM A 36,
unless otherwise approved.
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7.3.5.2 Slide-Rail
Pre-engineered system of panels, corner slide-rails, linear slide-rails, and cross braces as
manufactured by Speed Shore Corporation or equivalent.

7.3.5.3 Lagging
Timber lagging shall be of construction grade and shall be any species that provides a
minimum allowable bending stress of 1,100 psi.

7.3.5.4 Lagging Backfill
Backfill sand shall conform to ASTM C 778 for 20-40 sand. Plugging material such as
Excelsior or dry pack shall be used to prevent backfill sand from running.

7.3.5.5 Sheet Piles
Steel sheet piling shall be continuous interlocking made in accordance with ASTM A 328 or
ASTM A 857 or from steel meeting the requirements of ASTM A 570 or ASTM A 36.

7.3.5.6 Liner Plate
Steel for liner plate shall be ASTM A 569 with a minimum yield of 28 ksi and a minimum
ultimate strength of 42 ksi.

7.3.6 General Shaft Requirements

Commence shaft excavations only after submittals have been reviewed and approved by
the Engineer, applicable utility companies, and stakeholders, and a pre-construction
meeting has been conducted.

Provide all excavations with a gravel pad or concrete working slab equipped with a sump to
pump out water.

No gasoline-powered equipment shall be permitted. Diesel, electrical, hydraulic, and air
powered equipment is acceptable, subject to applicable City, State, and Federal regulations.

7.3.7 Utilities
All utilities shall be preserved without interruption.

Location of utilities shown on the Construction Drawings shall be considered approximate.
Field locate each utility potentially impacted by the work to verify location prior to
beginning underground construction at each location.

Coordinate with each utility agency as necessary prior to relocation, hanging, or upgrade of
utilities in the vicinity of shafts, pits, and excavations.

7.3.8 Slide-Rail
The slide-rail system shall be installed simultaneous with soil excavation in accordance with
manufacturer recommendations.
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7.3.9 Soldier Pile and Lagging

Install piles in predrilled holes to the tip elevations shown on approved submittals. Provide
casing or drilling mud as needed to prevent caving of holes and loss of ground in predrilled
holes.

After soldier pile has been seated plumb in the drill hole, encase it with concrete from the
tip to the bottom level of the final excavation. Concrete strength shall be in accordance
with approved submittals, and shall be placed by means of a tremie system. Apply vibration
through the pile.

Provide timber lagging of sufficient strength to withstand lateral earth pressures. Install
lagging with no gap between adjacent boards. As installation progresses perform the
following as selected by the excavation and support designer: 1) backfill the voids between
the excavation face and the lagging with sand or pea gravel packed into place, 2) pack voids
with materials such as straw, burlap, or geotextile fabric, or 3) grout voids with
cementitious materials. Where necessary, allow drainage of groundwater without loss of
ground due to piping.

7.3.10 Steel Sheet Piling

Drive in plumb position with each sheet pile interlocked with adjoining piles for its entire
length so as to form a continuous diaphragm throughout the length of each run of wall,
bearing tightly against original ground.

Drive to the depth indicated on approved shop drawings; exercise care in driving to avoid
damaging adjacent utilities and structures, and so that interlocking members can be
extracted without damaging adjacent structures or utilities.

7.3.11 Liner Plate

Install liner plate around the full perimeter of the shaft excavation. The unsupported height
of soil at the base of the shaft shall be no greater than the height of one course of liner
plate. Upon completion of liner plate installation, backfill the annulus between support
elements and the ground with excelsior and/or grout as needed to prevent inflow of soil or
groundwater.

7.3.12 Internal Bracing System
The internal bracing support system shall include wales, struts, and/or shores as applicable.

Provide web stiffeners, plates, angles, and struts with intermediate bracing as needed to
prevent rotation, crippling, or buckling of connections and points of bearing between
structural steel members. Allow for eccentricities caused by field fabrication and assembly.

Install and maintain all bracing support members in tight contact with each other and with
the surface being supported.

7.3.13 Disposal of Excess Excavated Material
Excess excavated material shall be disposed of in accordance with the Contract Documents.
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7.3.14 Removal of Support System

Temporary shoring systems shall be removed completely at the end of the job. If the
Contractor intends to leave any portion of the support system in the ground permanently,
he must first get the approval of the property owner where the support elements are
located. In the event that the support system is not fully removed, all shoring elements
within 5 feet (minimum) of the ground surface, including soldier piles, wales, struts, lagging,
sheet piles, and shores shall be removed. Removal of the support system shall be
performed in a manner that will not disturb or harm adjacent construction or facilities and
only after backfill has been fully compacted. All voids created by the removal of the
construction shoring system(s) shall be immediately filled with controlled density fill, lean
concrete, or cement grout, as approved by the City’s Construction Project Manager.

END OF SPECIFICATION
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7.4 PERMEATION GROUTING
7.4.1 Definitions

7.4.1.1 Geotechnical Data Report (GDR)

A document that presents an interpretation of the known subsurface data for the project.
The purpose of the GDR is to compile all geological, geotechnical, groundwater, and other
data obtained from the geotechnical investigations for use by the various participants in the
project. If available, this information will be included within the contract documents as
specifically applicable to the project.

7.4.1.2 Geotechnical Baseline Report (GBR)

The intent of a GBR is to clearly and contractually define the geotechnical conditions
through which tunneling will occur in order to evaluate a differing site condition (if
encountered) and it is used as a basis of bid for the contractor. By assessing the anticipated
geotechnical conditions for a project and providing baselines in the contract, the contractor
has a basis from which to prepare their bid and select their means and methods. The
baseline conditions do not necessarily reflect the actual conditions; they are not
geotechnical fact to be encountered. Rather, they represent the owner’s assumption of
existing geotechnical conditions for the project. If available, this information will be
included within the contract documents as specifically applicable to the project. Regardless
of inclusion, this information shall be investigated, interpreted, verified and/or developed
by the contractor prior to commencement of the work.

7.4.1.3 Permeation Grouting

The direct pressure injection of a chemical fluid grout into the ground to fill the spaces
between soil particles, without causing excessive movement or fracturing of the soil
formation. Permeation grouting is performed prior to commencement of tunneling
operations to provide a more consistent and stable soil matrix.

7.4.1.4 Chemical Grout

A chemical fluid grout that sets and alters the physical properties of a geologic mass,
typically composed of (1) matrix forming base materials, (2) reactants and, (3) accelerators
or retarders.
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7.4.2 Section Includes

This item includes pre-excavation ground stabilization as required within the Contract
Documents by permeation grouting. Permeation grouting shall be performed in accordance
with these specifications. If applicable, the general extents of permeation grouting for a
specific project may be shown in the plans.

7.4.3 Requirements

The purpose of the grouting program is to stabilize non-cementitious granular soil and fill as
shown on Construction Drawings. The permeation grouting program is to be completed
prior to beginning tunnel construction.

The effectiveness of the grouting program shall be verified in accordance with requirements
specified herein.

Restricted work hours and permits are as specified in the Contract Documents. The
Contractor shall coordinate all work with affected utility companies, and stakeholders and
comply with the requirements outlined within any access and/or construction permit
obtained by the City.

7.4.4 Quality Control

Before the Contractor begins tunnel construction, demonstrate to the City’s Construction
Project Manager, using either drilling and sampling methods, geophysical methods, data
records during grouting operations, or other acceptable means as stated in the approved
quality control program, that the grouting zones have been thoroughly impregnated and
stabilized with chemical grout. If grouting zones are found to be inadequately treated, the
Contractor shall perform additional chemical grouting as needed and at no additional
expense to the City.

The Contractor shall obtain samples of grout used for chemical grouting for gel time checks:
at least one for every half-hour of pumping or for every 250 gallons of grout, whichever is
more frequent. The gel samples shall be labeled and stored in accordance with
manufacturer recommendations until completion of the project.

7.4.5 Submittals

7.4.5.1 Preconstruction

Submit the following shop drawings and plans a minimum of 8 weeks prior to mobilization
of grouting equipment for review by the City’s Construction Project Manager, utility owners
and stakeholders:

1. Certificates of compliance for materials specified herein. Certificate of origin for
reactant materials.

2. Proposed grout mix, gel time, and certified laboratory testing results documenting
the required strength of soil samples injected with the proposed chemical grout mix,
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at least 45 days prior to beginning grouting operations.

3. Detailed chemical grouting work plans and shop drawings, describing the grouting
approach, the chemical grout to be used, grout hole locations and orientations,
grout pipe installation procedures, locations and arrangement of injection points,
grouting equipment, injection procedures and sequences, proposed injection
pressures, recording equipment, data reporting methods, work sequences,
schedules, method of monitoring and protecting existing utilities; testing methods to
be used to verify the effectiveness of grouting with respect to strength and
acceptance criteria; quality assurance program and methods for determining that
grouted zones are effectively stabilized; and any other information necessary to
demonstrate compliance with the specified purpose of this grouting work. Also
show grout target volumes at each proposed grout injection point including
assumptions with respect to porosity and target volumes. Indicate cure time
required for chemically grouted soil to obtain required strength prior to tunneling.

7.4.5.2 During Construction

Submit records of grouting operations to the City’s Construction Project Manager on a daily
basis. Include grout mix, gel time, injection date and time, injection pressure and rate,
injection volumes and exact injection locations. Provide data in an acceptable chart-type
format that facilitates rapid visual evaluation of the results of the work, and update daily.

Submit results of surface monitoring point and settlement monitoring point array
monitoring on a daily basis.

Submit test results by the end of the day in which they were taken, and with frequency as
specified herein.

Within one week of completion of the grouting program, submit an as-built sketch showing
locations, depths and orientations of drilled holes and any grout pipes left in place.

7.4.6 Materials

7.4.6.1 Chemical Grout

Chemical grout shall consist of a liquid sodium silicate base, reactant, water, accelerator,
and other admixtures as required. The Contractor shall design the chemical grout mix so
that when injected into standard medium dense sand (Ottawa 20-30) specimens, the
unconfined compressive strength of the grouted test sample is no more than 200 psi and no
less than 100 psi. The Contractor shall design the trial mix and conduct laboratory tests to
verify trial mix meets strength requirements in accordance with ASTM D4219 and D4320.

7.4.6.2 Base Material

The base material for the grout shall be liquid sodium silicate with a specific gravity of 1.4 to
1.5 and a silicate-to-soda ratio of 3.20 to 3.35. The minimum sodium silicate concentration
shall be 50 percent of the mix by volume. Sodium silicate shall be delivered in sealed
containers, or a certified tank truck, accompanied by the supplier’s certificate of origin.
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7.4.6.3 Reactant

The reactant shall be an organic base type which, when properly mixed with other grout
components, provides a permanent, irreversible gel with controllable gel times. The
resulting gels shall exhibit less than 15 percent syneresis in 30 days when mixed with
appropriate amounts of sodium silicate, water and accelerator, and shall not exhibit
objectionable odors such as ammonia. Sodium bicarbonate, sodium aluminate and other
reactants that produce a temporary grout are not allowed. Reactant shall be delivered in
sealed containers, accompanied by the supplier’s certificate of origin.

7.4.6.4 Water
Water shall be potable and free of impurities that will deleteriously affect the grout gelling
characteristics and strength development of the grouted soil.

7.4.6.5 Accelerator
An accelerator may be utilized if required. It shall be technical grade, water soluble calcium
chloride or other approved salt, containing a minimum amount of insolubles.

7.4.6.6 Drilling Equipment

Drilling equipment shall be of the type and capacity suitable for drilling the required hole
diameters to the tolerances identified or established by the Contractor through evaluating
the potential ground conditions from the Geotechnical Data Report and/or Geotechnical
Baseline Report, as applicable. Drilling equipment shall also be able to drill at the approved
inclinations and depths for installing grout pipes.

7.4.6.7 Grouting Equipment

Chemical grouting equipment shall have the capacity and mechanical capability to do the
work as described herein. The equipment shall be maintained in good operating condition
at all times. If grout holes are lost or damaged due to mechanical failure of the equipment,
inadequacy of grout supply, or improper injection procedure, the Contractor shall backfill
these holes and replace them at no additional cost to the City.

The chemical grout plant shall be a continuous mixing type capable of supplying,
proportioning, mixing and pumping the grout with a gel time as specified. Batch-type
systems are not permitted. The main pumps shall be equipped with recording, positive
displacement meters that will accurately measure the volumes of the various components
pumped. Meters shall also be provided at the injection point and at each material line
ahead of mixing. The meters shall act independently of the viscosity of the metered fluid.
The accuracy of the meters shall be checked at least twice daily.

The pumping unit shall be equipped with piping and/or hoses of adequate capacity to carry
the base grout and reactant solutions separately to the point of mixing. The hoses shall be
joined using a ‘Y’ fitting containing check valves to prevent backflow, followed by a baffling
chamber. A sampling valve shall be placed beyond the point of mixing and the baffling
chamber. The pumping unit shall allow distribution of proportioned grout, under pressure,
to the grouting locations monitored by separate, automatic real-time display, flow rate
indicators and gauges.
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Chemicals shall be stored in metal tanks, suitably protected from accidental discharge. The
Contractor shall maintain storage tank capacity sufficient to supply at least one day’s worth
of grouting materials so as to not interrupt the work if chemical delivery delays occur.

The Contractor shall provide the required chemical quality control testing apparatus on site
including, but not limited to: hydrometers, balance scales, graduates, viscometers and
other devices required to conduct chemical material acceptance tests, chemical
proportioning tests, and grout quality tests for proper quality control of the work.

7.4.7 Grout Pipes

Grout pipes shall be installed horizontally, inclined, or vertically to obtain the specified
minimum grout coverage. Grout pipes shall be re-groutable sleeve-port type grout pipes,
with grout ports at maximum 15-inch centers covered by expandable rubber sleeves. After
being placed in a borehole, the sleeve-port grout pipes shall be encased in a continuous
brittle mortar sheath. An internal double packer shall be used to inject grout at a specific
sleeve-port.

7.4.8 Preparation
Permeation grouting operations shall not begin until geotechnical instrumentation has been
installed as required in Section 7.1 of these Standard Construction Specifications.

Coordinate with all affected utility companies as applicable. Coordinate the sequence of
operations taking into consideration: a) means of access to the area; b) permitted areas of
operations; c) time restrictions for the performance of the Work; and d) maintenance and
adherence to utility traffic requirements.

7.4.9 Installation of Grout Pipes

The Contractor shall locate, protect, support and maintain, without interruption, all utility
facilities, equipment and services. Before beginning grout pipe installation from the
surface, the proposed grout hole locations shall be marked by the Contractor and cleared by
the “on-call” utility notification system. If existing utilities are within 5 feet of proposed
grout pipes, the Contractor shall pothole the utilities before installing grout pipes.

Close coordination with the affected utility companies and/or property owners will be
necessary when installing grout pipes, in terms of both grout pipe location and the timing of
installation.

The minimum extents of the soil zones to be grouted are shown on the Construction
Drawings. The intent of the grouting program is to treat granular soil and fill. During
drilling, the Contractor should be able to distinguish these granular soils from cohesive soil
and fill by drilling action and return of cuttings. Grout pipes shall be installed to the
elevations shown on the Construction Drawings or until drilling action indicates that the
grout pipes have fully penetrated through the depth of granular soil and fill, whichever is
greater.

7.4.10 Grouting Procedures
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Using double packers or other approved suitable measures, inject chemical grout into the
selected zones through ports in the sleeve pipes. The Contractor shall use soils information
gained while drilling grout pipes to manage the grout plan accordingly. The grouting
pressure for any one pipe shall not be more than 2 psi per foot of overburden. Adjust
injection procedures as required to prevent surface heave. Temporary high injection
pressures are permitted to crack open sleeve-ports, but these pressures are not allowed for
longer than one minute.

The Contractor shall conduct a surface pressure test of sleeve port grout tube from
manifold to injection point (equivalent to maximum depth) to ascertain system pressure
loss. This measured pressure is used for estimating appropriate grouting pressures for
production grouting. Inject grout at rates not greater than 10 gpm.

The Contractor shall survey surface monitoring points and arrays each day after grouting
operations are completed. Ground heaving and settlement shall not exceed monitoring
criteria as specified in Section 7.1 of these Standard Construction Specifications.

7.4.11 Leakage Monitoring

The Contractor shall closely monitor the rate of grout take during grout injection, and
ascertain the cause of sudden drops in grout injection pressures following initial start-up
pressure adjustments. Regularly monitor the ground surface adjacent to the grouting site
for leakage. In the event that serious grout leaks are observed, the Contractor shall
temporarily terminate injection and plug leaks before resuming pumping. The City’s
Construction Project Manager shall be informed immediately of such leakage.

If excessive grout take is experienced that is not attributable to leakage, the Contractor shall
adjust injection pressure, pumping rates, gel or setting times, or grout composition, subject
to the acceptance of the City’s Construction Project Manager, to reduce grout use to
acceptable levels.

7.4.12 Clean Up and Site Restoration

Remove all equipment, unused materials, and debris from the site at the end of the job.
Spilled materials and ground shall be cleaned-up. After tunneling is completed, grout pipes
shall be filled with lean cement and cut off within one foot of the ground surface.

Restoration shall follow construction as the work progresses and shall be completed as soon
as possible. Restore and repair any damage resulting from heave or spills caused by the
work. Any property or improvements damaged or destroyed, shall be restored to a
condition equal to or better than existing prior to construction at no additional cost to the
City. Restoration shall be completed immediately if a third party or the City is
inconvenienced by the damage, and in no case later than thirty (30) days after the damage
is discovered. This provision for restoration shall include all property which was affected by
the construction operations.

END OF SPECIFICATION
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7.5 COMPENSATION GROUTING

7.5.1 Definitions

7.5.1.1 Geotechnical Data Report (GDR)

A document that presents an interpretation of the known subsurface data for the project.
The purpose of the GDR is to compile all geological, geotechnical, groundwater, and other
data obtained from the geotechnical investigations for use by the various participants in the
project. If available, this information will be included within the contract documents as
specifically applicable to the project.

7.5.1.2 Geotechnical Baseline Report (GBR)

The intent of a GBR is to clearly and contractually define the geotechnical conditions
through which tunneling will occur in order to evaluate a differing site condition (if
encountered) and it is used as a basis of bid for the contractor. By assessing the anticipated
geotechnical conditions for a project and providing baselines in the contract, the contractor
has a basis from which to prepare their bid and select their means and methods. The
baseline conditions do not necessarily reflect the actual conditions; they are not
geotechnical fact to be encountered. Rather, they represent the owner’s assumption of
existing geotechnical conditions for the project. If available, this information will be
included within the contract documents as specifically applicable to the project. Regardless
of inclusion, this information shall be investigated, interpreted, verified and/or developed
by the contractor prior to commencement of the work.

7.5.1.3 Compensation Grouting

Compensation grouting is a grouting technique utilized to control ground settlement during
soft ground tunneling. Compensation grouting involves the injection of a low slump mortar-
like grout under high pressure to compact and displace the adjacent soils. The grout does
not penetrate soil pores but displaces the subsurface soils by forming a homogeneous grout
bulb near the grout pipe tip. Typically, compensation grouting is done after completion of
tunneling to correct for settlement. Compensation grouting may also be performed
concurrently with the progress of the tunnel while adjusted grouting parameters continually
with reference to measured movements of the ground and/or surface structures, to keep
settlement and deformations within specified limits.
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7.5.2 Section Includes

This item includes settlement mitigation by compensation grouting. All costs for
compensation grouting shall be included within the cost of the associated pipeline and no
separate measurement for payment will be made. Within the compensation grouting plan,
the Contractor is responsible for design of controls such that bondage between the tunnel
pipeline and the compensation grout does not occur and hinder tunnel progression.

7.5.3 Requirements

This work shall consist of installation, monitoring and testing of compensation grouting. It
shall be used to mitigate areas of settlement which exceed the limits specified within the
Contract Documents.

The Contractor shall provide all labor, materials and equipment to accomplish this work. In
addition, the Contractor shall be responsible for all associated costs to comply with City
held permits, obtaining additional permits, working within restricted hours and ensuring
that all work is coordinated with affected utility companies and stakeholders.

Prior to beginning grout pipe installation, the Contractor shall perform a subsurface
investigation to verify the ground conditions above and within the tunnel footprint.

7.5.4 Quality Control

The Contractor shall obtain compensation grout cylinders daily or when the mix design
changes. Cylinders shall be 3-inch by 6-inch. Three cylinders shall be taken and marked with
the date and time of day collected. Cylinders shall be broken at 7 and 28 days with the
remaining cylinder held. Testing shall be performed at a certified laboratory.

The Contractor shall perform slump tests on grout and take measurements of grout mix
guantities to verify the grout mix at least twice every shift.

Results of these tests shall be submitted in accordance with these specifications.

7.5.5 Submittals

7.5.5.1 Preconstruction

Submit the following a minimum of 8 weeks prior to mobilization of grouting equipment to
allow for review by the City’s Construction Project Manager, utility companies and
stakeholders:

1. Description of plant, equipment, and materials, including manufacturer’s product
data

2. The proposed grout mix design, including: the proposed proportions or range of
proportions of each constituent including cement, water, fly ash, sand, bentonite and
additives; anticipated characteristics when mixed including density, slump or viscosity
as appropriate; expected working time after mixing, time to initial set, and time to
achieve 75 percent of design strength; and anticipated properties when set including
compressive strength and shrinkage. Include field test data from previous projects
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6.

including the compressive strength and slump achieved.

Grouting work plan and shop drawings, describing: the grouting approach; the grout
mix design; grout pipe locations, spacing, depth, and orientation; grout pipe
installation procedures; grouting equipment including pump and pressure capacity;
injection procedures and sequences; proposed injection pressures; recording
equipment; data reporting methods; work sequence; schedule; method of monitoring
and protecting existing utilities; testing methods to be used to verify the effectiveness
of grouting with respect to strength and acceptance criteria; and any other
information necessary to demonstrate compliance with the specified purpose of this
grouting work.

Work plan for grouting operations to be performed within affected property owner
or utility company corridors.

If applicable: Layout and location plan of deep settlement monitoring points used to
detect settlement above the crown of the tunnel. Include a description of the
instrument type and method of installation. Also, proposed method to monitor the
ground surface for heave during grouting.

If applicable: Layout and location of boreholes for subsurface investigation.

7.5.5.2 During Construction
Record and maintain accurate daily records of all grout pipe installation and grouting
guantities, including:

type of drill rig and drilling method used;

grout pipe locations and tip elevations;

grout mix;

grout quantity injected per stage;

rate of pumping; and

beginning and final grouting pressure obtained in each stage

The Contractor shall perform slump tests on grout and take measurements of grout mix
guantities to verify the grout mix at least twice every shift. These records shall be submitted
on a daily basis within one day of the work being performed. The grout cylinder break results
shall be submitted 5 days after test results are available.

Within one week of completion of the grouting program, the contractor will submit an as-
built sketch showing locations, depths and orientations of drilled holes.

7.5.6 Materials

7.5.6.1 Cement
Type | or Type Il Portland cement (per ASTM C150) free of contamination.

PWWCPM_SCS

™,
E;‘ DENVER Page7.5-3 SCS 07_05.docx

Revised: March 15, 2016



7.5.6.2 Sand
Per ASTM C-33. The fines content shall be greater than 10 percent and less than 30 percent.
Natural fines may be supplemented with flyash or bentonite.

7.5.6.3 Flyash
Class C or Class F per ASTM C-618

7.5.6.4 Water
Water shall be potable and free of impurities that will deleteriously affect the grout
characteristics.

7.5.6.5 Compensation Grout Mix

A low mobility, viscous grout with a slump between 1-2 inches. Grout shall be a mixture of
cement and water, with the potential addition of sand, which will displace soil under pressure
but will not penetrate between soil particles. Bentonite, fly ash, and additives may be
included. Slump achieved shall be between 1-2 inches.

7.5.7 Equipment

7.5.7.1 Grout Pipe Drilling Equipment

Furnish drilling equipment as required to install grout pipes at locations, depths, and
inclinations indicated on the approved work plan in the soil conditions as described in the
Geotechnical Baseline Report or as determined via subsurface investigation by the
contractor. Use duplex rotary (self-casing) drills to install all grout pipes, or other system(s)
as approved by the City’s Construction Project Manager. The system must prevent flow of
water from the top of the borehole and prevent ground losses as a result of installation. The
use of wash boring techniques is not acceptable.

7.5.7.2 Subsurface Investigation Drilling Equipment

If necessary, the Contractor shall furnish geotechnical drilling equipment as required to
advance soil borings along the tunnel alignment to confirm ground conditions prior to
compensation grouting.

The geotechnical rig shall be a CMES55 or similar, or other equipment approved by the City’s
Construction Project Manager, such that Standard Penetration N-values and split spoon
barrel soil samples can be obtained by the Engineer. The rig shall be equipped with hollow
stem augers to facilitate sampling and maintain borehole stability.

7.5.7.3 Hydraulic Jacking System
Provide suitable hydraulic jacking system for withdrawing grout pipes in a controlled manner
after completion of compensation grouting.

7.5.7.4 Grouting Pipes

Grout pipes and connections shall be steel casing of adequate strength to maintain the hole
and to withstand the required jacking and pumping pressures. The pipes shall be at least 2-
inches inside diameter to adequately transmit the specified low slump material without
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plugging. All casing shall be flush joint threaded or a single piece tubing to provide a smooth
inner wall and unobstructed inside diameter. It shall be the Contractor’s responsibility to
install casing that does not detrimentally impact the grouting procedure.

7.5.7.5 Grouting Equipment

Equipment used shall be specifically designed for compensation grouting. Because of the high
pressure involved, all equipment, including hoses, couplings, gauges and pipes, shall be able
to safely operate at the maximum grouting pressures as included in Contractor submittals.
The mixing and grout pump system shall be designed to provide continuous flow of the grout
mixture at variable flow rates and pressures without interruption during any single hookup
or stage due to inadequate batching or pump feed capacity.

7.5.7.6 Grout Mixers

The mixer shall be a continuous auger type to ensure complete uniform mixing of the
materials used and shall be of sufficient capacity to continuously provide the pumping unit
with mixed grout at its normal pumping range. The mixer must be capable of volumetrically
proportioning the grout materials. Ready mixed grout is also acceptable with an approved
mix design.

7.5.7.7 Grout Pumps

Provide positive displacement grout pump(s) capable of continuously delivering grout at
pressures of at least 700 psi or at pressures sufficient to penetrate through previously grouted
zones, whichever is larger. Pumping rate shall be readily controllable down to 0.2 cfm. Each
grout pump shall be capable of displaying both pressure and injection volume.

7.5.7.8 Grout Delivery System

The grout delivery system shall consist of hoses, couplings, and pipes compatible with the
equipment used for this work and shall be capable of withstanding the pressures delivered
by the pump. Pressure gauges shall be provided at the pump discharge and at the top of the
injection pipe to monitor pressure.

7.5.8 Utility and Stakeholder Coordination

Coordinate with all affected utility companies, stakeholders and property owners within the
project limits, as applicable. The Contractor shall locate, protect, support and maintain,
without interruption, all utility facilities, equipment and services. Coordinate the sequence
of operations taking into consideration: a) means of access to the area; b) permitted areas of
operations; c) time restrictions for the performance of the Work; and d) maintenance of
traffic requirements.

7.5.9 Installation of Grout Pipes

Before beginning grout pipe installation from the surface, the proposed grout hole locations
shall be marked by the Contractor and cleared by the utility notification system. If existing
utilities are within 3 feet of proposed grout pipes, the Contractor shall expose the utilities by
hand excavation before installing grout pipes. Vacuum excavation may be permitted to
expose existing utilities, subject to City’s Construction Project Manager’s approval.
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7.5.10 Compensation Grouting Procedures

The grouting process shall progress in stages within each pipe starting at the bottom of the
pipe, progressing upward at 2-foot intervals. The ground surface and adjacent structures will
be monitored by the Contractor during grouting, in accordance with the approved work plan.
Heave shall not exceed 1/8 inch. Grout injection shall cease at any given stage when surface
heave is detected, when the maximum grouting pressure is reached, or when a sudden drop
in pressure is noted.

7.5.11 Clean Up and Site Restoration

Remove all equipment, unused materials, and debris from the site at the end of the job.
Spilled materials and ground shall be cleaned-up. Grout pipes shall be removed from the
ground or filled with lean cement and cut off within one foot of the ground surface in
accordance with the requirements of the City, utility owner or stakeholder. Restoration shall
follow construction as the work progresses and shall be completed as soon as possible.
Restore and repair any damage resulting from heave or spills caused by the work. Any
property or improvements damaged or destroyed, shall be restored to a condition equal to
or better than existing prior to construction at no additional cost to the City. Restoration shall
be completed immediately if a third party or the City is inconvenienced by the damage, and
in no case later than thirty (30) days after the damage is discovered. This provision for
restoration shall include all property which was affected by the construction operations.

END OF SPECIFICATION
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Standard Construction Specification

8.0 Structural Excavation

8.0.1 General

All excavation for the construction of structures shall be in conformance with the applicable
provisions of CDOT Section 206 except as modified herein.

Unless otherwise stipulated in the Contract Documents, no separate payment will be made
for structural excavation, except for overexcavation as directed by the Construction Project
Manager, and all costs incurred will be considered to be included in the unit price bid for
the associated structure or appurtenance. The cost of overexcavation will be paid for as
specified below.

8.0.2 Over Excavation

In locations where soil with unsuitable bearing characteristics are encountered, the
Construction Project Manager may order that the unsuitable material be removed and be
replaced with granular and/or rock backfill material to provide suitable bearing for the
structure.

The overexcavation will be paid for in accordance with the unit price set forth in the
Contract Documents for excavation and replacement with an approved granular material;
provided, however, no measurement for payment will be made of any material required to
fill overexcavated areas: outside of specified pay limits (if applicable), that were for the
Contractor’s convenience, beyond the limits required for structural excavation, or where
excavations for footings, slabs, etc., are made below the required elevations without
specific authorization from the Construction Project Manager. Under these circumstances,
the excess excavation and backfill required for over excavated area(s) shall be filled in a
manner satisfactory to the Construction Project Manager by the Contractor at their
expense.

8.0.3 Removal of Water

All water encountered in excavations shall be removed as required within these
Specifications.
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8.04 Backfill

Backfill around structures shall be per the requirements set forth within these Standard
Construction Specifications.

8.0.5 Site Grading

The entire site shall be graded using suitable materials from the excavation. Grading shall be
for the purpose of providing a neat and pleasing appearance and for facilitating positive
drainage. Compaction of all grading material shall be as specified within these
Specifications.

End of Specification
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Standard Construction Specification

9.0 Pipe Testing, Inspection and Acceptance

9.1 General

In addition to any other testing or inspection requirements set forth elsewhere in these
Specifications, all testing, inspection and acceptance of the completed work will be as
specified herein.

Test for water-tightness of sanitary sewers shall be conducted by the Contractor at his own
expense, except as noted, with the assistance and under the direction of the Construction
Project Manager prior to final acceptance.

Unless otherwise specified, storm sewer systems normally will not be required to be tested
for leakage. All leakage tests shall be completed and approved prior to placing of
permanent resurfacing. Where the difference in elevation between the inverts of adjacent
structures (manholes) exceeds 20 feet, no exfiltration leakage tests will be required.

9.2 Testing and Inspection
9.2.1 Exfiltration Test

Unless otherwise noted on the plans, each section of sewer will be tested between
successive manholes by closing the lower end of a sewer reach by plugging the pipe at the
inlet to the lower manhole and then by filling the sewer and the upper manhole(s) to the
proper level with water. The water level in the upper manhole shall be a minimum of 4 feet
above the level of the ground water. The maximum exfiltration rate for any section of sewer
line shall not exceed the limits specified below:

Pipe Material Maximum Rate of Exfiltration
Clay, Concrete 200 gal per day/inch diam/mile
PVC, RPMP 50 gal per day/inch diam/mile
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For the purposes of exfiltration leakage, manholes shall be considered to be concrete pipe
of the same diameter as the manhole i.e. 48, 60 or 72 inch diameter. Air pocket entrapment
shall be avoided when filling the line with water. Once filled with water, the system shall be
allowed to stabilize for a period of one or two hours before starting the test. Exfiltration
leakage rate is determined by measuring the amount of water required to maintain a
constant level in the upper manhole. Test duration is to be no less than two hours.

If the leakage, as shown by the test, exceeds the allowable value, the Contractor shall make
the necessary corrections at his expense to reduce the exfiltration to within the permissible
limits. The Contractor shall furnish all water, material and labor required to perform the
test. All tests shall be made in the presence of the Construction Project Manager.

9.2.2 Infiltration Test

If the Construction Project Manager determines that excessive ground water is encountered
during construction of a sanitary sewer section, the infiltration test for leakage shall be
used. The maximum allowable infiltration for sanitary sewers shall not exceed the following
limits for the type of projects specified:

Type of Pipe Max. Allowable Infiltration
Clay, Concrete 200 gal per day/inch diam/mile (3.8 d/inch/100 ft)
PVC, RPMP 50 gal per day/inch diam/mile (0.95 gpd/inch/100 ft)

Unless otherwise specified, infiltration will be measured by the Construction Project
Manager, using measuring devices furnished by the City.

If the infiltration is found to exceed the prescribed amount, the Contractor shall make the
appropriate repairs as approved by the City and shall continue to test the sewer until it
meets requirements.

9.2.3 Air Pressure Test

When directed by the Construction Project Manager and prior to acceptance of any
segment of newly constructed sanitary sewers, the pipe will be subjected to an air pressure
test, which will be conducted after densification of the backfill and prior to installation of
any sanitary taps. The test shall conform to the recommended practice and calculations
established by the ASTM C-828. After a manhole to manhole reach of pipe has been
backfilled, the line should be flushed and cleaned with the interior walls moist. Plugs shall
be placed in the line at each manhole and low pressure shall be introduced into this sealed
line until the internal pressure reaches 4 psig (pounds per square inch gage) greater than
the average back pressure of any ground water that may be surrounding the pipe. At least
two minutes shall be allowed for the air pressure to stabilize. The test shall then be run with
the drop in pressure from 3.5 to 2.5 psig. The calculations generated by ASTM C-828 shall
then be used to check the adequacy of the pipe installation. If the installation fails to meet
the requirements, the Contractor shall at his own expense determine the source of leakage
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and then shall repair or replace all defective materials and/or workmanship at his own
expense to the satisfaction of the Construction Project Manager.

Safety precautions shall be used at all times. It is extremely important that the plugs be
installed and braced to prevent blowouts. No one shall be allowed into the manholes during
testing.

9.24 Television Inspection

Prior to acceptance of any segment of newly-constructed sewers, all pipes will be televised
and physically inspected by the City for any observable defects. This requirement will apply
to sanitary sewers and to small storm sewers which are too small to be physically inspected
will also be televised. Any defects discovered during this inspection shall be corrected prior
to acceptance of the sewer.

The Contractor shall request these televised inspections through the City Construction
Project Manager with at least 48 hours advance notification. The cost of initial inspection
and the first re-inspection to confirm correction of previously identified deficiencies will be
borne by the City. If additional inspections are required due to inadequate or otherwise
unacceptable repairs, the costs for such inspections shall be charged to the Contractor.

9.2.5 Deflection Test (Flexible Pipe)

The City shall conduct deflection tests of all flexible pipes after completion of the work and
again 30 days prior to the end of the guarantee period. The Contractor shall, at his expense,
furnish a multiarmed test mandrel having an odd number of arms, nine or more in number.
The mandrel will be pulled through the lines to be tested by City personnel using the ASTM
testing procedure. The Contractor may witness the tests and may receive a copy of the test
logs and reports if desired. All test equipment, calibration data, procedures, etc. shall be
subject to approval by the Construction Project Manager.

The maximum allowable deflection after installation and backfilling shall not exceed that
specified elsewhere in these Specifications for the particular pipe installed. Any segments of
the pipe deemed necessary to be unsatisfactory shall be replaced or reworked by the
Contractor in accordance with the requirements of the Construction Project Manager. Such
repair shall be at the Contractor’s expense.

9.2.6 Hydrostatic Test

Cast Iron, Ductile Iron, PVC Pressure Mains and Force Mains

9.2.6.1 Hydrostatic Tests

Hydrostatic tests consisting of a Pressure Test and a Leakage Test shall be performed prior
to final backfilling. Thrust blocks, anchors, and partial backfill sufficient to anchor the
pipeline in place but leaving joints, valves and fittings exposed for inspection shall be
performed before testing.

9.2.6.2 Pressure Test

After the pipe has been laid and partially backfilled, all newly laid pipe, or any valved section
thereof, shall be subjected to a pressure test. The test pressure shall be determined by the
Engineer. For PVC Pressure mains and Force Mains the test pressure shall be defined in
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general accordance with the requirements of AWWA-900 or UNI Bell B-3-77. The duration
of the pressure test shall be at least one hour with no discernable loss of pressure.

a. Procedure. Each valved section of pipe shall slowly be filled with water to the specified
test pressure, based on the elevation of the lowest point of the line or section under
test and corrected to the elevation on the test gage. Air shall be applied by means of a
pump connected to the pipe in a satisfactory manner satisfactory to the Engineer. The
pump, pipe connections, gages and all necessary test equipment shall be furnished by
the Contractor who will make all taps into the pipe. The Contractor shall furnish all
necessary assistance for conducting the tests.

b. Air Removal. Before applying the specified air pressure, all air shall be expelled from
the pipe. If permanent air vents are not located at all high points, the Contractor shall
install corporation cocks at such points so the air can be expelled as the line is filled with
water. After the air has been expelled, the corporation cocks shall be closed and the test
pressure applied.

c. Examination Under Pressure. All exposed pipe fittings, valves and joints shall be
carefully examined prior to placement of backfill. Any cracked or defective pipe, pipe
joints, fittings, or valves discovered in consequence of the pressure test shall be
removed and replaced by the Contractor, and the test shall be repeated to the
satisfaction of the Construction Project Manager.

9.2.6.3 Leakage Tests

A leakage test shall be conducted after the pressure test has been satisfactory completed.
The Contractor will furnish the gage, measuring device, pump, and pipe connections, other
necessary apparatus and the necessary assistance to conduct the test. The duration of each
leakage test shall be two hours with an average test pressure determined by the Engineer
being maintained during this period.

Leakage shall be defined as the quantity of water that must be supplied into the newly laid
pipe, or any valved section thereof, to maintain the specified leakage test pressure after the
air in the pipeline has been expelled and the pipe has been filled with water.

No pipe installation will be accepted if the leakage is greater than that determined by the
following formula:

L=NDVP divided by 3700

For mechanical joints and push-on joints, where L is the allowable leakage in gallons per
hour, N is the number of joints in the length of pipeline tested, D is the nominal diameter of
the pipe in inches, and P is the average test pressure applied during the test in pounds per
square inch gage.

The allowable leakage for 1,000 feet of 18-foot length of mechanical joint or push-on joint
pipe at various pressures and diameters is shown in Table 1 of this section.

a. Variation from Permissable Leakage. If any pipe laid discloses leakage greater than that
specified above, the Contractor shall, at his own expense, locate and repair the
defective joints until the leakage is within the specified allowance.
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b. Pressure and Leakage Tests after Backfilling. After the trench has been completely
backfilled, the test connections made, and the main filled with water, the pipe shall be
subject to a final pressure and leakage test as specified above. If defects are found, the
Contractor shall immediately make the repairs and the test repeated until satisfactory to
the Engineer.

A final leakage test shall then be conducted after satisfactory completion of the pressure
tests. Should any section fail to meet the final leakage test, the Contractor shall make the
necessary repairs at his expense.

The duration of the final pressure test and leakage test shall be a minimum of one hour
each.

9.2.6.4 Test Report

The Construction Project Manager shall be furnished a written report of the reports of the
Hydrostatic Tests performed; identifying the specific length of the pipe tested, the pressure,
the duration of the test and the amount of leakage.

9.2 Acceptance

Portions of the work completed may be placed in operation after all cleaning, and
inspection requirements have been fulfilled. Final acceptance of the work will not be made
until all requirements set forth in the Contract documents have been completed. Any items
of work which the Contractor considers as extra shall be reported to the Construction
Project Manager during the progress of the testing and inspection. No consideration of any
work items will be made unless substantiating records of the work exist. Any work which
the Contractor considers to be extra shall be considered in accordance with General
Condition 1101, “Change Order”.

END OF SPECIFICATION
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Standard Construction Specification

10.1 PRECAST CONCRETE PIPE

10.1.1 General

This section covers material requirements, inspection, marking, delivery, installation, field
performance and acceptance of reinforced concrete pipe for storm drainage systems. This
shall include circular, elliptical and arch pipe along with all associated special pipe sections.

10.1.2 Referenced Standards

This section references American Society for Testing and Materials (ASTM) Specifications,
which are made a part hereof by such references, and shall be the latest edition and
revision thereof. All material, manufacturing, operations, testing, inspection and
production of concrete pipe shall conform to the following Referenced Standards:

ASTM C14 Concrete Sewer, Storm Drain and Culvert Pipe
ASTM C33 Specification for Concrete Aggregates
ASTM C76 Reinforced Concrete Culvert, Storm Drain and Sewer Pipe

ASTM C150 Standard Specification for Portland Cement
ASTM C361 Reinforced Concrete Low-Head Pressure Pipe

ASTM C443 Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

ASTM C497 Standard Test Methods for Concrete Pipe, Manhole Sections or Tile

ASTM C506 Reinforced Concrete Arch Culvert, Storm Drain and Sewer Pipe
ASTM C507 Reinforced Concrete Elliptical Culvert, Storm Drain and Sewer Pipe

ASTM C655 Standard Specification for Reinforced Concrete D-Load culvert, Storm
Drain and Sewer pipe

ASTM C822 Standard Terminology Relating to Concrete Pipe and Related Products

ASTM C985 Standard Specification for Non-reinforced concrete Specified Strength
Culvert, Storm Drain and Sewer pipe
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ASTM C1417  Standard Specification for Manufacture of Reinforced Concrete Sewer,
Storm drain and Culvert pipe for Direct Design

10.1.3 Diameter of Pipe

The diameter indicated on the Contract Documents shall mean the inside diameter of the
pipe.

10.1.4  Wall Thickness and Class of Pipe

The wall thickness and reinforcing steel shall comply with the appropriate ASTM
Specification and the designated class of pipe as indicated in the Contract Documents. For
jacked pipe, the pipe manufacturer shall supply allowable jacking force calculations for each
size of pipe supplied for the project. The Contractor is responsible for ensuring that the
allowable jacking force is sufficient to install the product based on anticipated site
conditions and the forces that the pipe may be subjected to during jacking operations.

10.1.5 Submittals

10.1.5.1 Supplier Certification

A letter from the supplier to the Construction Project Manager shall be submitted certifying
that all Precast Reinforced Concrete Pipe is manufactured in accordance with the applicable
ASTM specification.

10.1.5.2 Design Calculations

All designs shall be per the applicable ASTM designation, except where pipe sizes and or
special load conditions are not covered in the specifications. All special designs and load
conditions shall require the submittal of design calculations through the Construction
Project Manager for approval.

10.1.5.3 Shop Drawings

Shop drawings showing a laying diagram and the location of all closure pieces shall be
submitted. Drawings shall include: proposed lifting anchors, lugs and any other features
pertinent to the manufacture of special sections.

10.1.5.4 Gasket Deformation

Calculations showing the gasket deformation(s) shall be submitted to the Construction
Project Manager.

10.1.5.5 Lifting Anchors

The lifting mechanisms proposed for handling and placement of conduit shall be submitted
to the Construction Project Manager for approval.

10.1.5.6 Maximum Allowable Joint Gap

The manufacturer shall provide the Construction Project Manager with the maximum
allowable joint gaps on all conduit sizes for the project. The maximum allowable joint gap is
determined as that point where the bevel of the bell and the shoulder of the spigot are
vertically aligned and the rubber gasket has achieved the minimum compression necessary
to ensure a water tight seal per these Standard Construction Specifications.
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10.1.6 Materials

All precast reinforced concrete pipe shall be manufactured in accordance with the
applicable ASTM designation or as specified in the Contract Documents.

The Construction Project Manager shall be provided a production schedule at least three
working days in advance of when the various types of pipe will be cast so the casting
operation may be inspected and appropriate specimens may be selected for testing in
accordance with the Contract Documents.

10.1.6.1 Cement

Unless otherwise specified by the Construction Project Manager, or within the Contract
Documents, Type Il Portland Cement complying with the requirements of ASTM C150 will
be used in the production of concrete pipe.

10.1.6.2 Lifting Anchors

Lifting anchors shall be used on all precast concrete pipe. Lifting holes are only permitted

on jack pipe and will require metal sleeves cast through the pipe wall which are capable of
accepting threaded caps that are flush with the pipeline interior after installation. Lift hole
sleeves shall be filled with a non-shrink grout prior to installing threaded caps.

10.1.6.3 Fittings and Specials

Details of all fittings and specials shall be submitted for approval to the Construction Project
Manager prior to construction. Fittings and specials shall be made up of pipe segments
having the same structural qualities as the adjoining pipe and shall have the interior treated
the same as the pipe, except that epoxy coatings shall be allowed.

10.1.6.4 Joints and Gaskets

Pipe joints for all reinforced concrete pipes shall be formed using rubber gaskets that
provide a watertight seal, in accordance with ASTM C443. The joints shall be of such design
that they will withstand the forces caused by the compression of the gasket when joined.

e A separate submittal package specific to each pipe size and unique project scenario
shall be required for approval by the Construction Project Manager prior to product
procurement by the Contractor. At a minimum, this submittal shall include jacking
force calculations (see 7.1.4), joint design, and a special pipe detail for each
situation.

The joint design of concrete pipe shall be a bell and spigot or a tongue and groove style
joint. The spigot or tongue shall be grooved to properly contain and seat the rubber gasket.
The joint assemblies shall be accurately formed so that when each pipe section is forced
together in the trench the assembled pipe shall form a continuous watertight conduit with a
smooth and uniform interior surface, and shall provide for slight movement of any piece of
the pipeline due to expansion, contraction, settlement or lateral displacement. The gasket
shall be the sole element of the joint providing water tightness. The ends of the pipe shall
be perpendicular (90° angle) to the longitudinal centerline of the pipe, except where bevel-
end pipe is required. The ends shall be finished so that they are uniform and smooth.
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Rubber gaskets for bell and spigot pipe shall consist of an o-ring rubber gasket, rubber
profile gasket, or another gasket specifically approved, in writing, by the Construction
Project Manager.

Gaskets may be either isoprene or neoprene conforming to ASTM C443. All gaskets shall be
stored in a cool place, preferably at a temperature of less than 70 degrees Fahrenheit (F),
and in no case shall the gaskets be stored in the open, or exposed to direct sunlight. No
gaskets which show signs of deterioration, such as surface cracking or checking, shall be
installed in a pipe joint. When the air temperature is 10 degrees F or lower, the gaskets shall
be warmed to temperature of 60 degrees Fahrenheit for a period of 30 minutes before
being placed on the pipe.

10.1.6.5 Joint Gap

For reinforced concrete pipe 30-inches (or equivalent diameter for arch and elliptical pipes)
and larger, if the end face joint gap is greater than or equal to 65% of the maximum
allowable joint gap, as submitted by the manufacturer for each specific pipe size and less
any factors of safety, the gap shall be grouted with an approved non-shrink grout product
around the entire internal joint perimeter. If the end face joint gap is greater than the
maximum allowable joint gap submitted by the manufacturer, at any point around the
internal joint perimeter, the adjoining pipe sections will be rejected and no payment will be
made.

10.1.6.6 Jacking and/or Microtunneling Pipe

All other Requirements set forth in this specification shall apply to reinforced concrete pipe
being installed via tunneling, in addition to the following:

2. All RCP shall have a flush joint design.
3. The class of pipe shall be as defined in the drawings:
e Where steel joint rings are specified, they shall conform to ASTM C361, joint type R-
2 and shall include steel joint rings on the bell and spigot
e Where steel bell bands are specified, the pipe shall include a %” thick steel bell
band which is at least 12” wide or twice the manufactured pipe joint depth,
whichever is greater. A separate submittal package specific to each pipe size and
unique project scenario shall be required for approval by the Construction Project
Manager prior to product procurement by the Contractor. At a minimum, this
submittal shall include jacking force calculations, additional reinforcement required
to meet the site conditions, and a special pipe detail for each situation.
4. Concrete used in Pipe production shall have a minimum 28-day compressive strength of
6,000 psi, regardless of the class of pipe specified.
5. Grouting nipples shall be spaced no more than 8 feet apart on the installed pipeline.
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10.1.7 Acceptance
In addition to any deficiencies not covered by the applicable ASTM specifications, individual
concrete pipe sections shall be subject to rejection due to any of the following:

1. Surface defects indicating honeycombed or open texture that would adversely affect the
function of pipe sections. Repairs may be made, if approved by the Construction Project
Manager.

2. Damaged ends, where such damage would prevent making a satisfactory joint.

3. Pipe which has been excessively patched or repaired. The manufacturer may request
that the Construction Project Manager perform an inspection at the plant, prior to
delivery, to assess patching and/or repair work on conduits. Pipe damaged during
shipment or construction may be repaired with the approval of the Construction Project
Manager.

4. Exposure of the reinforcement. The exposure of the ends of longitudinals, stirrups and
spacers used to position reinforcement shall not be cause for rejection and may be
repaired with the approval of the Construction Project Manager, in writing.

5. Concrete pipe that has been delivered to the jobsite prior to being at least 5 days (120
hours) old, except in cases when evidence that design strengths can be met earlier has
been submitted and approved by the Construction Project Manager.

6. Broken bells or spigots on installed pipeline
7. Joint gaps greater than maximum allowable submitted by manufacturer

Acceptance of the pipe at point of delivery will not relieve the Contractor of full
responsibility for any defects in materials due to workmanship.

10.1.8  Marking

The following shall be clearly marked on both the interior and exterior surface of the pipe:
1. ASTM specification designation

2. Class and size

3. Date of manufacture

4. Name or trademark of manufacturer

10.1.9 Protective Coatings

Whenever adverse corrosive conditions warrant additional interior protection, those pipe
segments noted in the Contract Documents shall be lined as specified elsewhere in these
Standard Construction Specifications.

10.1.10 Installation

Reinforced concrete pipe shall be constructed continuously, from downstream to upstream,
except when otherwise approved by the Construction Project Manager, in writing. The
General Contractor is responsible for matching line and grade as shown within the Contract
Documents. Bedding material shall be placed in accordance with these Contract Documents
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and all applicable Wastewater Management Division Standard Details to provide uniform
and continuous support.

Pipe shall be placed with the grove or bell end upstream. Each conduit section shall be set
into position and checked for line and grade prior to continuing placement. The
manufacturers’ recommendations shall be closely followed during installation.

The General Contractor shall ensure that all reinforced concrete pipe is kept clean and free
from gravel, dirt and debris during and after installation. Precautions shall be taken by the
General Contractor to eliminate soil and debris from being washed into the sewer prior to
completion of the entire system and its appurtenances. The General Contractor shall incur
all costs associated with street failures, cave-ins, system washouts and settlements, and
conduit cleaning as a result of carelessness during this timeframe.

End of Specification
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10.3 Precast Reinforced Box Conduits

10.3.1 General

The work of this section includes furnishing and installing all precast reinforced concrete
box conduits for storm drainage systems. This shall include all associated special pieces,
except inlets and manholes.

10.3.2  Related Sections

Section 4.0, Utility Trenching and Excavation (Wastewater Capital Projects Management
Standard Construction Specifications).

10.3.3  Referenced Standards

This section references American Society for Testing and Materials (ASTM) Specifications,
which are made a part hereof by such references, and shall be the latest edition and
revision thereof. All material, manufacturing, operations, testing, inspection and
production of precast reinforced box conduits shall conform to the following standards.

ASTM C150 Standard Specification for Portland cement

ASTM C497 Standard Test Methods for Concrete Pipe, Manhole Sections, or Tile
ASTM C822 Terminology Relating to Concrete Pipe and Products

ASTM C1433 Standard Specification for Precast Reinforced Concrete Box Sections

for Culverts, Storm Drains and Sewers

ASTM C443 Standard Specification for Joints for Concrete Pipe and Manholes,
Using Rubber Gaskets

10.34 Submittals

10.3.4.1 Supplier Certification
A letter from the supplier to the Construction Project Manager shall be submitted certifying
that all Precast Reinforced Box Conduits are manufactured in accordance with ASTM C1433.
10.3.4.2 Design Calculations

All designs shall be per the tables of ASTM C1433 except where box sizes and or special load
conditions are not covered by these tables. All special designs and load conditions shall
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require the submittal of design calculations through the Construction Project Manager for
City and County of Denver approval.

10.3.4.3 Shop Drawings

Shop drawings showing laying diagram and location of all closure pieces shall be submitted.
Drawings shall include: proposed lifting anchors, lugs and any other features pertinent to
the manufacture of special sections.

10.3.4.4 Gasket Deformation

Calculations showing the gasket deformation(s) shall be submitted to the Construction
Project Manager.

10.3.4.5 Lifting Anchors

The lifting mechanisms proposed for handling and placement of box conduit shall be
submitted to the Construction Project Manager for approval.

10.3.4.6 Maximum Allowable Joint Gap

The manufacturer shall provide the Construction Project Manager with the maximum
allowable joint gaps on all box conduit sizes for the project. The maximum allowable joint
gap is determined as that point where the bevel of the bell and the shoulder of the spigot
are vertically aligned and the rubber gasket has achieved the minimum compression
necessary to ensure a water tight seal per these Standard Construction Specifications.

10.3.5 Materials

10.3.5.1 Box Conduits

All precast reinforced concrete box conduits shall be manufactured in accordance with
ASTM C1433.

The Construction Project Manager shall be provided a schedule at least three working days
in advance of when the various types of box conduit will be cast so the casting operation
may be inspected and appropriate specimens may be selected for testing in accordance
with the Contract Documents.

10.3.5.2 Box Joints

Box joints for reinforced concrete box conduits shall be formed using either o-ring or profile
rubber gaskets that provide a watertight seal. The gasket shall be properly placed on the
spigot using an adhesive, as necessary along the joint perimeter, to maintain the correct
position of the gasket. Joints for box conduits shall comply with the requirements set forth
in ASTM C443, with the following revisions.

e A separate submittal package specific to each pipe size and unique project scenario
shall be required for approval by the Construction Project Manager prior to product
procurement by the Contractor. At a minimum, this submittal shall include jacking
force calculations (see 7.1.4), joint design, and a special pipe detail for each
situation.
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1. Gasket Deformation

The joints shall be of such design that they will withstand the forces caused by the
compression of the gasket when the joint is in the assembled and homed position, as
well as when the box joint is fully off-centered and the maximum dimensional
tolerances are applied.

2. Hydrostatic Testing and Requirements

One box joint per size, for each project, shall be hydrostatically tested at the place of
manufacture to verify water tightness and joint integrity. Hydrostatic pressure tests on
joints shall be made on an assembly of two sections of box, properly connected in
accordance with the joint design. Suitable means shall be provided that allows pressure
to be applied to the joint, either external or internal of the two joined box sections.
When infiltration is a concern, the joint shall be tested using external pressure only.

Assembled joints shall pass the following performance tests without leakage at the
joints. Moisture or beads of water appearing on the surface of the joint will not be
considered as leakage.

Box in straight alignment

Concrete box conduit shall be subjected to a hydrostatic pressure of 5psi (11.5 ft of
pressure head) for 10 minutes in straight alignment. If leakage of joints should initially
occur, the manufacturer shall have the option to extend the test period up to 24 hours.

Box in maximum deflected position

Upon completion of the test for box in straight alignment, the test section shall be
deflected to create a position % inch wider than the assembled position on one side of
the outside perimeter of each joint and shall be subjected to a hydrostatic pressure of
3psi (6.9 ft of pressure head) for 10 minutes.

3. Joint Gap

If the end face joint gap is greater than or equal to 65% of the maximum allowable joint
gap, as submitted by the manufacturer for each specific box size and less any factors of
safety, the gap shall be grouted with an approved non-shrink grout product around the
entire internal joint perimeter.

10.3.5.3 Closure Pieces

All pieces required for closure between precast and cast-in-place elements shall be
fabricated with protruding dowels or exposed reinforcing steel, as shown in the Contract
Documents, and as approved by the Construction Project Manager. All dowels and/or
exposed reinforcing shall be fully developed.

10.3.5.4 Special Pieces

Special pieces shall be fabricated as shown on the Contract Documents and shall be
approved by the Construction Project Manager prior to fabrication.
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10.3.5.5 Lifting Anchors
Lifting anchors shall be used on all box conduits. Lifting holes will not be allowed.

10.3.6  Acceptance
In addition to deficiencies covered by applicable ASTM specifications, individual precast
reinforced concrete box conduits shall be subject to rejection due to any of the following:

1. Surface defects indicating honeycombed or open texture that would adversely affect the
function of box sections. Onsite repairs may be made, if approved by the Construction
Project Manager.

2. Damaged ends, where such damage would prevent making a satisfactory joint.

3. Conduit which has been excessively patched or repaired. The manufacturer may
request that the Construction Project Manager perform an inspection at the plant, prior
to delivery, to assess patching and/or repair work on conduits. Conduit damaged during
shipment or construction may be repaired with the approval of the Construction Project
Manager.

4. Exposure of the reinforcement. The exposure of the ends of longitudinals, stirrups and
spacers used to position reinforcement shall not be cause for rejection.

5. Box conduit that has been delivered to the jobsite prior to being at least 5 days (120
hours) old.

Acceptance of the conduit shall not relieve the General Contractor of full responsibility for
defects in material or workmanship on the completed boxlines.

10.3.7 Marking

The following information shall be legibly marked on each box section by indentation,
waterproof paint or other approved means:

1. ASTM specification designation

2. Date of manufacture

3. Name or trademark of manufacturer

10.3.8  Testing

The Construction Project Manager or other identified representatives shall be permitted to
visit the manufacturing facility of the General Contractor’s supplier to observe compliance
with all applicable testing provisions. These visits may be scheduled or random.

10.3.9  Shipping and Handling Box Conduit and Fittings

All conduits, fittings, and specials shall be hauled, unloaded, stockpiled, distributed, handled
and installed as recommended by the manufacturer and in such a manner as to prevent
damage to the product.

10.3.10 Installation

Box conduit lines shall be constructed continuously, from downstream to upstream, except
when otherwise approved by the Construction Project Manager. The General Contractor is
responsible for matching line and grade as shown within the Contract Documents. Bedding
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material shall be placed in accordance with the Contract Documents and applicable
Wastewater Management Division Standard Details to provide uniform and continuous
support.

Box conduits shall be placed with the grove end upstream. Each conduit section shall be set
into position and checked for line and grade prior to continuing placement. The
manufacturers’ recommendations shall be closely followed during installation.

The General Contractor shall ensure that all reinforced concrete box conduits are kept clean
and free from gravel, dirt and debris during and after installation. Precautions shall be
taken by the General Contractor to eliminate soil and debris from being washed into the
sewer prior to completion of the entire system and its appurtenances. The General
Contractor shall incur all costs associated with street failures, cave-ins, system washouts
and settlements, and conduit cleaning as a result of carelessness during this timeframe.

End of Specification
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Wastewater Capital Projects Management
Standard Construction Specification

10.4 Reinforced Polymer Mortar Pipe
10.4.1 General

This section covers material requirements, inspection and testing, marking and delivery,
installation, and field performance and acceptance tests of Reinforced Polymer Mortar Pipe
(RPMP), for use in gravity, storm and sanitary sewer installations.

10.4.2  Referenced Standards

This section references American Society for Testing and Materials (ASTM), which are made
part hereof by such references, and shall be the latest edition and revision thereof. All
material, manufacturing, operations, testing, inspection and production of Reinforced
Polymer Mortar Pipe (RPMP) shall conform to the following referenced standards:

ASTM D3262 Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer Pipe

ASTM D4161  Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe Joints Using Flexible Elastomeric Seals.

ASTM D2412  Standard Test Method for Determination of External Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading.

ASTM D3681 Standard Test Method for Chemical Resistance of “Fiberglass” Pipe in a
Deflected Condition.

ASTM D638 Test Method for Tensile Properties of Plastics.
10.4.3 Diameter of Pipe

The diameter indicated on the Contract Documents shall mean the inside diameter of the
pipe.

10.4.4 Wall Thickness

The wall thickness and reinforcements shall comply with the appropriate ASTM
Specification as indicated in the Contract Documents.

10.4.5 Submittals
10.4.5.1 Supplier Certification
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1. Aletter from the supplier to the Construction Project Manager shall be submitted
certifying that all Reinforced Polymer Mortar Pipe and associated appurtenances are
manufactured in accordance with the applicable ASTM specifications.

2. The manufacturer shall provide the Construction Project Manager with the
manufacturer’s recommended maximum allowable joint gaps and tolerances on all
conduit sizes for the project.

3. If the project contains tunneling or boring, please refer to additional submittal
requirements elsewhere in this specification.

10.4.6 Materials

10.4.6.1 Pipe

The pipe shall meet the ASTM D3262 standard specification Cell Limit Type 1, Liner 1 or 2,
and Grade 1 or 3, with a minimum SN of 46 psi and PN of 25psi, unless otherwise indicated
on the plans.

10.4.6.2 Joints

The joints must meet the performance requirements of ASTM D4161. Unless otherwise
specified, the pipe shall be field connected with sleeve couplings that utilize elastomeric
sealing gaskets made of EPDM rubber compound as the sole means to maintain joint water
tightness as otherwise approved by the Construction Project Manager.

The measured pipe joint gap shall not be equal to or larger than 65% of the manufacturer’s
recommended maximum allowable joint gap.

10.4.6.2.1 Manhole Connection

Unless otherwise specified the connection at the manhole must be a waster stop gasket or
approved equal.

e A separate submittal package specific to each pipe size and unique project
scenario shall be required for approval by the Construction Project Manager prior
to product procurement by the Contractor. At a minimum, this submittal shall
include jacking force calculations (see 7.1.4), joint design, and a special pipe detail
for each situation.

10.4.6.3 Fittings

Flanges, elbows, reducers, tees, wyes, laterals and other fittings shall be capable of
withstanding all operating conditions when installed. They may be contact molded or
manufactured from mitered sections of pipe joined by glass-fiber-reinforced overlays.
Properly protected standard ductile iron, fusion-bonded epoxy coated steel and stainless
steel fittings may also be used.

10.4.6.4 Resin Systems

The manufacturer shall use only polyester resin systems with a proven history of
performance in this particular application. The historical data shall have been acquired
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from a composite material of similar construction and composition as the proposed
product.

10.4.6.5 Glass Reinforcements

The reinforcing glass fibers used to manufacture the components shall be of highest quality
commercial grade E-glass filaments with binder and sizing compatible with impregnating
resins.

10.4.6.6 Silica Sand

Sand shall be minimum 98% silica with a maximum moisture content of 0.2%.

10.4.6.7 Additives

Resin additives, such as curing agents, pigments, dyes, fillers, thixotropic agents, etc., when
used, shall not detrimentally affect the performance of the product.

10.4.6.8 Elastomeric Gaskets

Gaskets shall be supplied by qualified gasket manufacturers and be suitable for the service
intended.

10.4.7 End Squareness

Pipe ends shall be square to the pipe axis with a maximum tolerance of 1/8”.

10.4.8 Packaging, Handling, Shipping

The Contractor shall follow the procedures and recommendations for packaging, handling,
and shipping, in accordance with the manufacturer’s instructions.

10.4.9 Jacking and/or Microtunneling Pipe

All other Requirements set forth in these specifications shall apply to reinforced polymer
mortar pipe being installed via tunneling, in addition to the following:

1. All RPMP utilized for Jacking and or Microtunneling shall have a flush joint design.

2. A separate submittal package specific to each pipe size and unique project scenario
shall be required for approval by the Construction Project Manager prior to product
procurement by the Contractor. At a minimum, this submittal shall include jacking
force calculations, joint design, and a special pipe detail for each situation.

3. The pipe manufacturer shall supply allowable jacking force calculations for each size
of pipe supplied for the project.

4. The Contractor is responsible for ensuring that the allowable jacking force is
sufficient to install the product based on anticipated site conditions and that the
forces the pipe may be subjected to during jacking operations do not damage the
product.

10.4.4.9 Testing

1. All pipes shall be manufactured and tested in accordance with ASTM D3262
2. Alljoints shall meet the requirements of ASTM D4161.

3. Stiffness shall be tested in accordance with the test method of ASTM D2412.

i PWWCPM_SCS

A
Ep‘ DENVER Page 10.4-3 SCS 10_04.docx
Revised: March 15, 2016



10.4.5 Inspection of Product During Manufacturing

10.4.5.1 Customer Inspection

The owner or other designated representative shall be entitled to inspect pipes or witness
the pipe manufacturing.

10.4.5.2 Manufacturers Notification to Customer

Should the Owner request to see specific pipes during any phase of the manufacturing
process, the manufacturer must provide the Owner with at least 48-hours advance notice of
when and where the production of those pipes will take place.

10.4.6 Installation

10.4.6.1 Trenching and Excavation

Trenching and excavation shall be performed in accordance with Section 4.0 of these
Standard Construction Specifications.

10.4.6.2 Bedding and Haunching

The bedding shall be Class B as defined in these Standard Construction Specifications. The
bedding material shall conform to ASTM C33 or ASTM D448 gradation No. 67 shall be
brought to proper grade and elevation prior to installation of pipe and assembly of joints.
Depressions for pipe bell shall be provided. Additional bedding material shall then be
placed according to Wastewater Management Division Standard Detail S-301, “Standard
Detail for Trenching and Bedding”.

10.4.6.3 Pipe Handling

Use textile slings, other suitable materials or a forklift. Use of chains or cables shall not be
permitted.

10.4.6.4 Jointing
1. Clean ends of pipe and coupling components.

2. Apply joint lubricant to pipe ends and elastomeric seals of coupling. Use only lubricants
approved by the pipe manufacturer.

3. Use suitable equipment and end protection to push or pull the pipes together.
4. Do not exceed forces recommended by the manufacturer for coupling pipe.

5. Join pipes in straight alignment then deflect to required angle. Do not allow the
deflection angle to exceed the deflection permitted by the manufacturer.

10.4.6.5 Minimum Cover

Minimum cover depth of compacted fill above the top of the pipe is three (3) feet. If this
minimum cover requirement is not attainable, pipes with higher stiffness (SN 72) shall be
used for installation.

10.4.7  Field Testing

10.4.7.1 Infiltration/Exfiltration Test
Maximum allowable leakage shall be per local specification requirements.
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10.4.7.2 Low Pressure Air Test
See section 9.2.3

10.4.7.3 Individual Joint Testing

For pipes large enough to enter, individual joints may be air pressure tested with a single or
double bladder tester to 5 psi for 1 minute. If the joint fails then the joint shall be repaired
per City approved manufacturer’s recommendation.

10.4.7.4 Deflection Testing

A deflection test shall be performed according to section 9.2.5 of these Standard
Construction Specifications. The maximum allowable deflection limits after construction
shall be 5% of the initial diameter.

END OF SPECIFICATION
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10.5 Ductile Iron Pipe

10.5.1 General

This section covers material requirements, fittings, field joints and protective coatings for
ductile iron pipe.

10.5.2 Referenced Standards

This section references American Society for Testing and Materials (ASTM), American
National Standards Institute (ANSI), and American Water Works Association (AWWA), which
are made a part hereof by such references, and shall be the latest edition and revision
thereof. All material, manufacturing, operations, testing, inspection and production of
ductile iron pipe shall conform to the following standards;

ASTM A746 Standard Specification for Ductile Iron Gravity Sewer Pipe
AWWA C110/ANSI A21.10 Standard for Ductile-lron and Gray Iron Fittings,
3in.—48in

AWWA C111/ANSI A21.11 Standard for Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings

AWWA C151/ASA A21.51 Standard for Ductile-Iron Pipe, Centrifugally Cast,
for Water

AWWA C153/ANSI A21.53 Standard for Ductile-Iron Compact Fittings

10.5.3 Pipe Diameter

The diameter indicated on the drawings shall represent the nominal diameter of the pipe.
The inside diameter of the pipe after protective lining has been applied shall not be less
than that required for cast iron pipe.

10.5.4 Wall Thickness

The minimum wall thickness and /or pressure class of each section of the pipeline shall
conform to that indicated on the Contract Documents, and shall be subject to the approval
of the Construction Project Manager.
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10.5.5 Grade of Iron

The grade of iron shall be 60-42-10 having a minimum tensile strength of 60,000 psi,
minimum yield strength of 42,000 psi, and a minimum percent of elongation of 10 percent.
10.5.6  Fittings and Specials

Fittings and specials shall be ductile iron at least Class 54 thickness and shall be in
accordance to the requirements of either AWWA C153/ANSI A21.53 or

AWWA C110/ANSI A21.10. Fittings shall be lined as specified in Section 10.5.7a and coated
as specified in Section 10.5.7b below.

10.5.7 Field Joints
Mechanical joints shall conform to AWWA C111/ANSI A21.11.

10.5.8 Protective Coatings
Unless otherwise specified. The interior and exterior surfaces shall conform to the
following.

1. Interior surfaces shall be lined with calcium aluminates mortar made of fused calcium
aluminates cement and fused calcium aluminates aggregates. The thickness of the lining
shall be a minimum of 0.125” for 6” through 12” and 0.1875"” for 14” through 24”
diameter pipe.

2. The lining shall be Sewpercoat® as manufactured by Lafarge Calcium Aluminates or
approved equal.

3. Exterior coating shall be a minimum of 1 mil bituminous paint according to AWWA
C151/ASA A21.51 - Section 51-8.1.

End of Specification
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10.6 Polyvinyl Chloride (PVC) Sewer Pipe

10.6.1 General

This section covers material requirements, inspection and testing, marking and delivery,
installation, and field performance and acceptance tests of Polyvinyl Chloride (PVC) Sewer
Pipe and Fittings for use in gravity, non-pressure, storm or sanitary sewer installations.

10.6.2 Referenced Standards

This section references American Society for Testing and Materials (ASTM), American
National Standards Institute (ANSI), and American Water Works Association (AWWA), UNI-
Bell PVC Pipe Association (UNI), which are made part hereof by such references, and shall
be the latest edition and revision thereof. All material, manufacturing, operations, testing,
inspection and production of Poly (Vinyl Chloride) (PVC) sewer pipe shall conform to the
following referenced standards:

ASTM C33 Standard Specification for Concrete Aggregates

ASTM D448 Standard Classification for Sizes of Aggregate for Road & Bridge
Construction.

ASTM F477 Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic
Pipe.

ASTM F679 Standard Specification for Poly (Vinyl Chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings.

ASTM F789 Standard Specification for Type PS-46 and Type PS-115 Poly (Vinyl
Chloride) (PVC) Plastic Gravity Flow Sewer Pipe and Fittings.

ASTM F794 Standard Specification for Poly (Vinyl Chloride) (PVC) Profile Gravity
Sewer Pipe and Fittings Based on Controlled Inside Diameter.

ASTM D2321  Standard Practice for Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity-Flow Applications.

ASTM D3034  Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer
Pipe and Fittings.
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UNI-B-6 Recommended Practice for Low-Pressure Air Testing of Installed Sewer
Pipe.

10.6.3 PVC Sewer Materials
The following described materials are approved for use in PVC pipe sewer construction.

10.6.3.1 Pipe and Fittings

Sanitary sewer pipes shall be PVC and conform to: ASTM D3034 SDR 35 for sizes 8 inches to
15 inches in diameter; ASTM F789 for sizes 8 inches to 18 inches (Solid Wall); ASTM F679 for
sizes 18 inches to 36 inches (Solid Wall); ASTM F949 for sizes 8 inches to 36 inches (Profile
Wall); ASTM F794 for sizes 8 inches to 48 inches (Profile Wall); ASTM F1803 for sizes 18
inches to 60 inches (Profile Wall).

10.6.3.2 Gaskets

Gaskets shall comply with ASTM F477. It shall consist of a properly vulcanized high grade
elastomeric compound. The basic polymer shall be natural rubber, synthetic elastomer, or a
blend of both. The gasket shall be the only element depended upon to make the joint
flexible and water-tight.

10.6.3.3 Lubricant

The lubricant used for assembly shall have no detrimental effect on the gasket or on the
pipe. Lubricants shall be in accordance with the manufacturer’s recommendations.

10.6.4  Acceptance

Acceptance of the pipe, fittings, and other associated sewer material shall be based on full
compliance with these Standard Construction Specifications.

10.6.4.1 Certification

A manufacturer’s certification that the material was manufactured and tested in accordance
with these Standard Construction Specifications together with a report of all test results
shall be furnished at the time of shipment.

10.6.5 Receiving, Storage and Handling

The Contractor shall follow the procedures and recommendation for receiving, storage, and
handling contained in the Uni-Bell Plastic Pipe Association, “Handbook of PVC Pipe”, and as
recommended by the manufacturer.

10.6.5.1 Receiving

Pipes not conforming to the requirements of these Standard Construction Specifications
and pipes damaged in transit shall be rejected by the Construction Project Manager.
Acceptance of pipes at the time of delivery does not preclude rejection of the installed
sewer pipe which do not conform to these Standard Construction Specifications.

10.6.5.2 Storage

Pipe shall be stored in unit packages provided by the manufacturer. The unit packages shall
be supported by racks to prevent damage to the underside of the pipe. Supports shall be
spaced to prevent pipe bending. Stored pipe shall be covered with an opaque material to
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prevent exposure to direct sunlight while permitting adequate circulation of the air above
and around the pipe to prevent excessive heat accumulation. Pipe determined to have
been damaged in storage shall be rejected.

10.6.5.3 Handling

Construction equipment shall be operated in a safe and cautious manner so as to prevent
damage to the pipe. Blows to the pipe causing impact damage shall be prevented. Pipe and
fittings shall not be thrown, dropped, or dragged.

10.6.6 Installation

Installation of PVC pipe shall be in conformance with ASTM D2321, except where modified
by these Standard Construction Specifications.

10.6.6.1 Trenching and Excavation

Trenching and excavation shall be performed in accordance with Section 4.0 of these
Standard Construction Specifications.

10.6.6.2 Bedding and Haunching

The bedding shall be Class B as defined in Section 4.0 of these Standard Construction
Specifications. The bedding material shall conform to ASTM C33 or ASTM D448 gradation
No. 67 as modified and shall be brought to proper grade and elevation prior to installation
of pipe and assembly of joints. Depressions for pipe bell shall be provided. Additional
bedding material shall then be placed according to Wastewater Management Division
Standard Detail S-301, “Standard Detail for Trenching and Bedding”.

10.6.6.3 Jointing Pipe

Assembly of all joints shall be in accordance with the recommendations of the
manufacturer. Proper jointing may be verified by rotation of the spigot or with a strap
wrench. If unusual joining resistance is encountered or if the insertion mark does not reach
the flush position, the joint shall be disassembled, inspected for damage, the joint
components recleaned and the assembly steps repeated.

10.6.6.4 Cutting and Beveling Pipe

For shorter than standard pipe lengths, field cuts may be made with plastic pipe cutters.
Ends shall be cut square and perpendicular to the pipe axis. Spigots shall have burrs
removed and ends smoothly beveled by a mechanical beveler or by hand with a rasp or file.
Field spigots shall be stop-marked with felt tip marker or wax crayon for the proper length
of assembly insertion. The angle and depth of field bevels and length to stop-mark shall be
comparable to factory pipe spigots.

10.6.6.5 Sanitary Sewer Connections

On all new PVC sewer construction, connections shall be made with Wye’s or Tee’s
conforming to ASTM D3034 or F679 whichever is applicable. Only gasketed fittings will be
used. Saddle Wye's and Tee’s with gaskets for the saddle and joints are approved for
sanitary sewer service connection to existing PVC sanitary sewers only. Stainless steel
straps shall be used to secure the saddle fittings to the main pipe.
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10.6.6.6 Water Stops

Whenever the PVC sewer pipe joints a manhole and is encased by the concrete manhole
base or a cutout in precast manhole base, waterstops or seals shall be used. See City and
County of Denver, Wastewater Management Division Standard Detail No. S-550.

e A separate submittal package specific to each pipe size and unique project scenario
shall be required for approval by the Construction Project Manager prior to product
procurement by the Contractor. At a minimum, this submittal shall include jacking
force calculations (see 7.1.4), joint design, and a special pipe detail for each
situation.

10.6.6.7 Trench Backfill

Backfilling of the trench shall as specified in Section 5.0 of these Standard Construction
Specifications except that no wheeled vehicles shall be used for compaction or other
purpose over the installed pipe until the backfill is at least 30 inches thick measured from
the top of the pipe to the backfill surface. Mechanical tampers shall not be used until the
backfill is at least 48 inches thick. Direct dumping of material over the top of uncovered
pipe will not be allowed.

10.6.7 Field Performance and Acceptance Tests

10.6.7.1 Television Inspection

The City will perform a television inspection to verify accuracy of alignment, freedom from
debris or obstructions, displacement of gaskets or joints and leaks at joint and service
connections. Any of the above discrepancies observed shall be rectified by the Contractor
at no cost to the City.

The cost of the initial inspection and the first re-inspection to confirm correction of
previously identified deficiencies will be borne by the City. In the event additional
inspections are necessary due to inadequate or otherwise unacceptable repairs, the costs
for such inspection shall be charged to the Contractor.

10.6.7.2 Air Pressure Test

An air pressure test using the most recent version of UNI-Bell’s UNI-B-6 shall be made. The
air pressure test outlined in paragraph 9.2.3 of Section 9.0 of these Standard Construction
Specifications will not apply to PVC sewer air testing. The Contractor shall secure adequate
copies of UNI-B-6, as published by the Uni-Bell Plastic Pipe Association, and provide at least
one copy to the Construction Project Manager.

10.6.7.3 Infiltration Test

If the ground water level is above the top of the pipe throughout the length being tested, an
infiltration test shall be performed. See paragraph 9.2.2 of Section 9.0 of these Standard
Construction Specifications.
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10.6.7.4 Deflection Test

A deflection test shall be performed according to paragraph 9.2.5 of Section 9.0 of these
Standard Construction Specifications. The allowable deflection limits shall be a maximum of
5% after construction and 6% at the end of the guarantee period. The allowable deflection
shall be based on the base inside diameter of the PVC pipe.

10.6.7.5 Reports

Copies of all certified reports and logs of all tests and inspections conducted shall be
submitted to the Construction Project Manager.

End of Specification
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10.7 Cured In Place Pipe

10.7.1  General

This section outlines the guidelines & requirements for the rehabilitation of pipelines and
conduits by the Cured in Place Pipe Method (CIPP). CIPP is the installation of a resin-
impregnated flexible tube which is inserted into an existing conduit and cured by the use of
pressurized steam or circulated water under a hydrostatic head. When complete, the CIPP
is continuous and fits tightly to the existing pipe.

10.7.2 Referenced Standards

This section references American Society for Testing and Materials (ASTM) standards, which
are made a part of this specification by such reference. All standards shall be the latest
edition and revision. The materials, manufacturing, operations, testing, inspection and
production of cured in place pipe shall conform to the following standards.

ASTM D638 Standard Test Method for Tensile Properties of Plastics

ASTM D790 Standard Test Methods for Flexural Properties of Unreinforced and
Reinforced Plastics and Electrical Insulating Materials

ASTM D2122  Determining Dimensions of Thermoplastic Pipe & Fittings

ASTM D2990  Standard Test Methods for Tensile, Compressive, and Flexural Creep
and Creep-Rupture of Plastic

ASTM D5813  Standard Specification for Cured-In-Place Thermosetting Resin Sewer
Piping Systems

ASTM F1216-09 Standard Practice and Rehabilitation of Existing Pipelines and Conduits
by the Inversion and Curing of a Resin-Impregnated Tube

ASTM F1743 Practice of Rehabilitation of Existing Pipelines and Conduits by Pulled-
In-Place
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10.7.3

Submittals

Unless otherwise specified, the Contractor is responsible to have all submittals transmitted
to the Construction Project Manager in sufficient time to allow two weeks for review and
acceptance prior to starting the construction or any work by the Contractor. These include,
but are not limited to:

e  CIPP Health and Safety Plan

e Confined Space Entry Permits

e Corrosion Testing.

e  Employee Certifications (NASSCO, OSHA, etc.)

e  Felt Certification

e  Fire Department Permit

e Installation Procedures

e Laboratory Designation and Accreditation

e Laboratory Testing Results

e Liner and Resin Long Term Performance
Studies in Post-installation

e  Service Open Notice

e  Pre-cleaning (and TV) Notice

e  Pre-lining Notice

e  Pulling force gauge

e  Structural Requirements

e  Technical Supervision

e  Tube Compliance

e Unanticipated Cancellation Notice

® Video/log sheet sample

10.7.3.1

Installation

Prior to installation by Inversion or the Pulled-in-Place method, the Contractor shall
provide the Construction Project Manager with the following as applicable to the
specific installation method:

a.

The minimum pressure required to hold the tube tight against the existing
conduit and the maximum allowable pressure so as not to damage the tube.
A complete log of the pressure (or head level) shall be maintained on the site
and be furnished to the Construction Project Manager after each installation.

The maximum allowable force that can be used in pulling the tube into the
existing pipeline for each size of line. A complete log of the pulling force used
for each line shall be maintained on site by the Contractor and be furnished
to the Construction Project Manager after each installation.

Minimum temperature and time required for cure on each size of line, based
on installation method.

For CIPP segments which are wet out on site, the Contractor must also
submit (in spreadsheet form) information on allowable head pressure, roller
spacing and gallons of resin to felt length with respect to diameter so the
procedure can be verified on site.
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10.7.3.2 Health and Safety Plan

Prior to site work, the Contractor shall provide the Construction Project Manager, for
review, a Health and Safety Plan which includes (at a minimum) the following:

[) Introduction

a. Provide project description, the work location and summary of key work
activities to be performed.

I1) Scope and Applicability

a. Describe the scope of work for the General Contractor and 1% tier
subcontractors performing the work

b. Detail the planned site activities
c. Describe who must adhere and abide by the Health and Safety plan
d. Detail how site visitors will be addressed

IIl) Key Personnel, Responsibilities and Authority

a. In relation to Health and Safety, describe the role of project managers,

health and safety managers, technical supervisors (10.7.3.4), and other
contractor and subcontractor staff.

b. Provide resumes of Key Personnel, including background and training
history.

c. Identify the name, title, and contact information (phone, email, address)
for key personnel.

d. Identify the name, location, and contact numbers for ambulance, fire,
police, hospital, Health and Safety managers (contractor and/or
subcontractors), and other key personal or support contacts.

IV) Task/Operation Health and Safety Risk Analysis

a. ldentify, on a task specific basis the individual hazard elements that are
present including chemical, physical, and biological.

V) Qualifications and Training Requirements for all Personnel
a. Detail specific qualifications and training that are required.
b. Discuss the frequency of safety and training refreshers.

c. Detail the requirement for site personnel to read and acknowledge, in
writing, their understanding of the Health and Safety plan.

VI) Engineering and Administrative Controls

a. Describe in detail how engineering and administrative controls will be used

to protect worker and public safety by preventing chemical exposure,
injury, orillness.
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b. List controls in conjunction with each activity identified in the
Task/Operation Health and Safety Risk Analysis section above.

VIl) Personal Protective Equipment (PPE) Requirements

a. PPE requirements should be listed in conjunction with each activity
identified in the Task/Operation Health and Safety Risk Analysis.

b. Detail applicable standards (e.g., ANSI, NIOSH, ACGIH, OSHA etc)
VIII) Health and Safety Monitoring

a. Detail instruments, samples, and monitoring that will occur both on the
jobsite and in response to complaint(s) or inquiries.

b. Detail who is responsible for performing monitoring

c. Detail frequency of monitoring

d. Define the appropriate action levels and thresholds

e. Describe standard operating procedures for Health and Safety monitoring
IX) Site control

a. Describe work zones, buddy systems, and site security.
b. Address policies including drug and alcohol policies, personal hygiene
requirements, heat and cold stress prevention

c. Describe task