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Project and Maintenance Agreement

for Green Infrastructure at Frick Environmental Center
(*Agreement”)

made and entered this day of %8 (“Effective Date”)

BY AND BETWEEN

THE CITY OF PITTSBURGH,
a municipal corporation of the Commonwealth of Pennsyivania, located at 414 Grant
Street, Pittsburgh, PA 15222 (the “City"),

AND

THE PITTSBURGH PARKS CONSERVANCY,
a 501(c)3 non-profit organization of the Commonwealth of Pennsylvania, located at 45
South 23rd Street, Suite 101, Pittsburgh, PA 15203 (the “PPC")

AND

THE PITTSBURGH WATER AND SEWER AUTHORITY,
a body corporate and politic of the Commonwealth of Pennsylvania, located at Penn
Liberty Plaza 1, 1200 Penn Avenue, Pittsburgh, PA 15222 (the “PWSA”);

WHEREAS, the City is the owner in fee of certain real property in Frick Park at
2005 Beechwood Boulevard in Pittsburgh, Pennsylvania, as described more particularly
in Exhibit A, “Property Description”, which is attached hereto and made a part hereof
(the “Property”); and

WHEREAS, the PPC and the City have entered into a License and Cooperation
Agreement dated December 18, 2013 (the “License Agreement”), whereby the City has
agreed to license the Property to the PPC, and the PPC has agreed to assist the City
with the rebuilding, maintenance, and operations of the Property and the provision of
related programs at the Property for the benefit of the general public; and

WHEREAS, the PWSA has established a Green Infrastructure Matching Grant
Program (the “Grant Program”) to provide financial assistance to certain qualified
property owners who desire to install green infrastructure on their properties. The Grant
Program provides grants to qualified property owners to build infrastructure to manage
stormwater runoff where the PWSA determines that a proposed green infrastructure
project offers cost savings to the PWSA, . achieves significant reduction of stormwater
runoff, and provides environmental benefit: and

WHEREAS, -one objective of the Grant Program is to increase the use of green
infrastructure in the City of Pittsburgh and reduce stormwater runoff that would
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otherwise have been discharged to the wastewater and stormwater system in the City of
Pittsburgh, in order to improve and enhance water quality resources downstream (the
“Conservation Objective”); and

WHEREAS, another objective of the Grant Program is to increase public
awareness of green infrastructure techniques for stormwater management using
signage and/or educational programs; and

WHEREAS, the PPC applied for and was awarded a grant under the Grant
Program tfo design, construct, and install a green infrastructure project (the “Gl Project”)
as part of the Frick Environmental Center Project on a certain portion of the Property
("Gl Site™), which is further depicted on the “Site Map”®, which is attached hereto and
incorporated herein as Exhibit B; and

WHEREAS, the PPC, or in the event of default by the PPC, the PWSA, has
agreed to maintain the Gl Project following the completion of construction in order to
protect public health, safety, and welfare and maintain and enhance water quality; and

WHEREAS, the PWSA requires that as a condition of receiving funding for the Gl
Project, (1) the PPC must operate and maintain the GI Project for a twenty-five (25)
year term, unless released from this Agreement pursuant to the provisions within; and
(2) the PPC and the City must grant to the PWSA access over, under, along, and in the
Gl Site and the Gl Project for a period of not less than the Term of this Agreement
defined herein, for the purposes and upon the terms and conditions set forth in this
Agreement; and

NOW THEREFORE, in consideration of the foregoing premises and recitals,
which are incorporated herein as if set forth below in full, the mutual covenants
contained herein, and the following terms and conditions, the parties hereto, intending
to be legally bound hereby, covenant and agree as follows:

AGREEMENT
1. Recitals. The above recitals are incorporated herein by reference.

2. Term of Agreement. The term of this Agreement will commence on the
Effective Date set forth above and will conclude on the earlier of the termination of the
License Agreement or the twenty-five (25)-year anniversary of the Effective Date unless
extended by the parties in writing or terminated earlier as permitted herein.

3. Non-Delegation of Duties. By entering into this Agreement, the City is neither
intending to delegate its duties nor abdicate its constitutional responsibilities for
municipal improvements.

4, Scope of Gl Project. Subject to the terms and consideration set forth below and
within the attached exhibits, the PPC has agreed to undertake the GI Project as part of
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the Frick Environmental Center Project, to be reimbursed by the PWSA upon
completion of the Gl Project according to the terms and the conditions as set forth in the
applicable grant agreement by and between the PWSA and the PPC (the “Grant
Agreement”).
The “Scope of the Project” is attached hereto and incorporated herein as
ExhibitC. Signage requirements for the Gl Project are set forth in the Grant
Agreement,

5. Design and Construction of Project.

(a) The PPC covenants and agrees that it will complete the Gl Project
in accordance with the terms set forth herein and the Grant
Agreement.

(b) The PPC will take all reasonable measures to secure the Gl Site

from pedestrians and other persons as necessary, so as to
minimize the hazards to said persons posed by the construction
being performed.

(c) Prior to initiating the Gl Project, the PPC will submit to the PWSA
its drawing set and technical specifications, which are included in
Exhibit C, “Scope of Project’, for the Gl Project. The GI Project
plans and specifications will be subject to the approval of the
PWSA.

(d) The PPC will submit to the PWSA and to the City record drawings,
which are included as a part of Exhibit C. Additionally, the PPC will
provide photographs of the GI Project and the Gl Site, to the City
and to the PWSA once the construction of the GI Project is
complete.

6. Maintenance Responsibility.

(8  This Agreement will serve as the signed statement by the City authorizing
the PPC to install the Gl Project as proposed herein. The City and the PPC will perform
the maintenance activities as set forth on Exhibit D, “Maintenance Plan”, which is
attached hereto and incorporated herein. Performance of this work is subject to
applicable law/union contracts. The PPC will provide the PWSA with written notice of
changes in the Maintenance Plan, and any material changes relating to the Gl Project
will be subject to prior written approval of the PWSA.

(b)  The PPC, orin the event of default by the PPC, the PWSA, as applicable
at its sole expense, will cause to be performed the Maintenance Work reasonably
necessary to keep the GI Project and GI Site in good working order and condition so
that the Gl Project is performing its intended design functions within expected
tolerances. This includes, but is not limited to, all pipes and channels built to convey
stormwater to the Gl Project, as well as all structures, improvements, and vegetation
provided to control the quantity and quality of the stormwater. At the conclusion of this

Page 3of 12



Agreement, the PPC and the City will meet with the PWSA to discuss continued
maintenance of the GI Project.

(c)  Neither the City nor the PWSA will be responsible for any damage or loss
that may occur to any personal property of the PPC, or of any employees, agents,
contractors, subcontractors, or volunteers that is located or stored on City property. The
PPC will ensure that it and/or its contractor(s) takes reasonable measures to secure
equipment and other property when not in use.

7. Destruction and Removal; Changes and Alterations.

(a)  The City and the PPC covenant and agree for the Term of this Agreement,

(b)  The City and the PPC agree that they will not destroy or remove or allow
to be destroyed or removed the G Project from the Property or modify the GI Project in
a manner that materially lessens its effectiveness during the term of this Agreement. It

covenant: (i) destruction, removal, or alteration of any such property or improvement as
a result of a Force Majeure Event, as defined below or identified by the City, so long as
it is an event that is beyond the reasonable control of the City, or (if) the removal and
disposal of any part of the green infrastructure on the G| Project, provided that
simultaneously with or prior to such removal, any such green infrastructure will be
replaced with other green infrastructure comparable (or better than, in terms of gallons
of stormwater that is removed from the watershed) in all material respects to the
removed green infrastructure and with equal or better effectiveness.

(c)  Neither the City nor the PPC nor the PWSA will be liable for any delay in
the performance of its obligations pursuant to this Agreement, to the extent that such
delay is caused, directly or indirectly, by an occurrence of fire, flood, earthquake,
elements of nature or acts of God, acts of war, terrorism, riots, civil disorders, rebellions
or revolutions, power outages, or any other causes beyond the reasonable control of the
City or the PPC or the PWSA (a “Force Majeure Event’). Upon the occurrence of a
Force Majeure Event, the City and/or the PPC and/or the PWSA, as applicable, will be

{(d) In the event that this Agreement is terminated by any party as permitted
under this Agreement or in the event of bankruptcy or any other default of by PPC, the
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City will not be obligated to repay any grant money obtained by the PPC from the
PWSA or otherwise for the GI Project, nor is the City responsible to maintain the GI
Project. Prior to removal of the Gl Project, the City/the PPC will notify the PWSA of its
intent.

8. Inspection by the PPC.

The PPC will conduct inspections of the G| Project, as needed, but no fewer than
once per year. The purpose of the inspections is to ensure safe and proper functioning
of the Gl Project. The inspection will cover all of the GI Project and all Gi Project-
associated structures and areas, including, but not limited to, all berms, outlet
structures, ponds, and access roads.

9. Recordkeeping.

The PPC will retain a record of maintenance activities and inspections related to
the Gl Project for a period of, at least, four (4) years. Such records will include
photographs and verify that inspection and maintenance have been conducted pursuant
to this Agreement. The PWSA and/or the City may request at any time that the PPC
provide copies of any or all maintenance and inspection documentation during the prior
four (4) years. The PPC will comply with any such requests within ten (10) business
days after receipt of such request providing that it possesses the records requested.

10.  Inspection by the PWSA.

The City and the PPC hereby grant permission to the PWSA and the PWSA's
authorized agents and employees to enter upon the G| Site during normal daylight
working hours or at any other reasonable time to inspect the GI Project in order to
ensure the Gl Project is being adequately maintained and is continuing to perform the
design function. Inspection includes monitoring, sampling, testing, and examination to
determine proper operation of the Gl Project. The PWSA will have the right to
temporarily install and/or place on or near any part of the Gl Project such devices as are
necessary to conduct monitoring, sampling, and/or testing of the discharges from the GI
Project or the Gl Project's effects. The PWSA has the right, but not the obligation to
perform these inspection services. The City and the PPC reserve the right to request a
copy of any test/sample resuits from PWSA. PWSA will provide those resuilts that it
possesses within ten (10) business days.

11.  Failure of the PPC to Maintain the GI Project.

(@) Nuisance. The City, the PPC, and the PWSA agree that failure to
adequately maintain the G| Project may constitute a public nuisance that is a threat to
public health and safety and to the environment.

() The PWSA May Perform Maintenance. To the extent that the PPC fails to
perform the Maintenance Work obligations in a timely manner, the PWSA reserves the
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right to cure any deficiencies. In addition to any rights the PWSA may have under law
or this Agreement, if the PWSA determines that the PPC has failed to adequately
maintain the G Project as determined by the PWSA, the PWSA may notify the PPC in
writing of any deficiencies. Where deficiencies cause imminent threat to public health,
safety, and/or the environment, the PWSA must contact the City and one or bath parties
may take immediate steps necessary to protect public health, safety, and/or the

incurred by the PWSA for such cure. When the PWSA charges its costs to the PPC
pursuant to this Section, those charges will be due within thirty (30) days of the date of
the biil.

12. No Waiver.

No delay or failure on the part of the PWSA or the City to exercise any rights,
powers, or remedies herein provided will be construed as a waiver thereof or
acquiescence of such breach or of any future breach.

13.  Reproduction and Release of the Plans, Drawings, and Records,

The City and the PPC authorize the PWSA to reproduce and release copies of
plans, drawings, and other records that it previously submitted or In the future submits
to in connection with the GI Project.

14. Termination.

(@)  The City and/or the PWSA will have the right to terminate this Agreement
upon the material breach by the PPC of any of the terms or conditions of this
Agreement, including but not limited to: 1) a failure to perform any obligation required
hereunder; 2) a failure to procure and maintain necessary insurance; 3) union
requirements prohibiting licensing of work permitted herein; and/or 4) upon dissolution
of the PPC.

(b)  In the event that the proposed termination is based on a failure to petform
any obligation required hereunder, the City and/or the PWSA will notify the PPC in
writing of the specific provisions of the Agreement under which the PPC is in defauit.
The PPC will have ninety (90) days from the date of the notice of default in which to
cure the default and to notify the City and the PWSA in writing of such cure. If the PPC
fails to cure the default and notify the City within this period, or fails to promptly
commence to cure a default that cannot be cured within ninety (90) days, the City
and/or the PWSA will have the right, upon an additional thirty (30) days’ written notice to
the PPC, to finally terminate this Agreement and will have the right to discontinue

PWSA believes is in its best interests.
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(c) In the event that the proposed termination is based on subsection (2)
through (4) of Section 14 (a), the City and the PWSA will only be required to provide
thirty (30) days’ prior written notice to the PPC to finally terminate this Agreement.

(d)  The City will also have the right to terminate this Agreement with thirty (30)
days’ prior written notice to the PPC and the PWSA, where practicable, in the event of a
public safety emergency that threatens the safety of park patrons. Prior to termination
for this reason, the City will first attempt to work with the PPC and the PWSA for the
parties to agree upon a cure for the emergency to the satisfaction of the City and the
PWSA.

15. Amendments.

This Agreement may only be amended or modified by a written document signed
by all parties hereto. The PWSA will only enter into an amendment if it determines, at
its discretion, that the amendment is consistent with and in furtherance of the
Conservation Objective.

16.  Indemnity.

The PPC will, at all times, indemnify, hold harmless, and defend the PWSA and
the City, their agencies, boards, commissions, officers, departments, agents,
employees, elected officials, or other representatives and their respective successors
and assigns against any claims which may result or are claimed to result from the
negligence of the PPC in the construction, operation, maintenance, inspection,
maifunction, repair, or replacement of the aforementioned Gl Project and Gl Site, as
well as any and all costs and expenses incurred by indemnified parties to enforce the
rights of the PWSA and/or the City as granted herein.

17.  Entire Agreement.

This Agreement sets forth all agreements and understandings between the
parties relating to the Gl Project and there are no agreements or understandings, either
oral or written, between them other than as are set forth in this Agreement and the
Grant Agreement. Any agreement hereafter made will be ineffective to change, modify,
or amend this Agreement in whole or part unless such agreement is in writing and has
been executed by all parties.

18. Notices.

All notices, requests, demands, and other communications required or permitted
under this Agreement will be in writing and sent to the party to be notified, at the
following addresses:

Property Owner:  The City of Pittsburgh
Attn: Director, Department of Public Works
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414 Grant Street
Pittsburgh, PA 15219

PWSA: The Pittsburgh Water and Sewer Authority
Attn: Legal Department
Penn Liberty Plaza |
1200 Penn Avenue
Pittsburgh, PA 15222

PPC: The Pittsburgh Parks Conservancy
Attn: Director of Landscape and Facilities Maintenance
45 South 23" Street
Pittsburgh, PA 15203-2120

Or to that other address as either party may give by notice to the other party. All such
communications will be sent by United States registered or certified mail, return receipt
requested, or a nationally-recognized delivery service guaranteeing next business day
delivery, in each case with all delivery and postage charges prepaid, and will be
deemed to have been received three (3) business days after deposit in the United
States malil, as aforesaid, or one (1) business day after deposit in a nationally-
recognized delivery service guaranteeing next business day delivery, as aforesaid.

19. Miscellaneous.

(@)  The headings in this Agreement are for convenience only and are not a
part of this Agreement. The headings do not in any way define, limit, describe, or
amplify the provisions of this Agreement or the scope or intent thereof.

(b) Governing Law, Jurisdiction, and Venue. This Agreement will in all

respects be govemed and interpreted in accordance with the laws of the
Commonwealth of Pennsylvania without regard to the conflicts of law doctrines thereof.
The parties to this Agreement agree to submit to the jurisdiction of courts, whether
federal or state, located in Pittsburgh, Pennsylvania.

(c)  No Joint Venture. Nothing in this Agreement will be construed as creating
a joint venture or partnership between the parties.

(d)  No Third-Party Beneficiaries. Nothing in this Agreement is intended to

confer a third-party beneficiary right upon any person or entity.

(e)  Severability and Partial Invalidity. The provisions of this Agreement will be

severable. In the event that one or more provisions of this Agreement or the application
thereof for any reason or in any circumstance will to any extent be held to be invalid,
illegal, or unenforceable in any respect, such provision will be severed and will be
inoperative, and the remainder of this Agreement will remain in force to the fullest extent
permitted by law.
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(f) Exhibits Incorporated. All exhibits attached to this Agreement are hereby
incorporated into and made a material part of this Agreement.

()  Approval by PWSA Limited. No review, approval, and/or inspection by the

PWSA of any plans, designs, specifications, drawings, work, or other materials
submitted or performed by the PPC in connection with the GI Project will constitute a
representation, warranty, or guaranty by the PWSA as to the substance or quality of the
matter reviewed or approved.

20. Insurance,

In connection with the remaining Gl Project Work to be performed after the execution
date of this Agreement and the Work authorized hereunder, the PPC and any of its

hereto as Exhibit E and incorporated herein is the “Certificate of Liability Insurance”
evidencing the following, minimum, coverages specifically identifying the PPC as the
insured and including the City and the PWSA as additional insureds, throughout the
term of the Agreement. Insurance will be issued Oon an occurrence basis, non-
cancelable, except upon thirty (30) days’ prior written notice to the City and the PWSA:

INDIVIDUAL
OCCURRENCE AGGREGATE
General Liabifity
Bodily injury (including death)  $500,000 $1,000,000
Automobile Liability $500,000 $1,000,000
Worker's Compensation Statutory limits

21.  Waiver of Right of Subrogation.

23. Waiver of Mechanic’s Liens,

The PPC will not cause or permit any work to be done upon or any materials or services
furnished to any portion of the GI Site in cennection with the improvement, alteration, or
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repair thereof, except under a contract or contracts which effectively waive to the fullest
extent permitted by law any right to file a mechanic's lien or claim against the Gl Site of
any part thereof.

24, Home Rule Charter Limitation/Authorizing Resolution.

The Agreement is subject to the Home Rule Charter of the City of Pittsburgh and the
City’s liability hereunder is zero dollars. This Agreement is_entered into by the City

pursuant to uthority conferred by Resolution No. 33‘2 of 2018, effective
ﬁmﬂé E 2018.

25. Authorization by PWSA Board of Directors.

This Agreement is entered into by the PWSA pursuant to the authorization in Agenda

Item No. 61 of 2016, passed May 20, 2016, and Agenda Iltem No. 28 of 2018, passed

February 23, 2018.

[SIGNATURES ON FOLLOWING PAGE]
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IN WITNESS WHEREOF, and intending to be legally bound hereby, the parties
hereto have caused the Agreement to be duly executed the day and year first above
written.

WITNESS: THE PITTSBURGH PARKS
CONSERVANCY

()/\/__“

Approved as to form: THE PITTSBURGH WATER AND
SEWER AUTHORITY
¢ Byzma\'\) L"
egal Counse Robert A, Weimar

Executive Director

WITNESS: CITY o\wﬁﬂ
C/%‘AM, M By: l,,
) William M. Peduito -
Mayor

W|TNESS:

s Pl oy YLl Sl oA

Director, Department of Public Works

EXAMINED BY:
Assistant City Solicitor

APPROVED AS TO FORM: / W (/LV
ﬂ) Cj,placnvgbncntor
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COUNTERSIGNEDmou\}M— L., Cnedsee—s——
,GHYConL@Ier ?"?"/yﬂﬂz
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EXHIBIT A

PROPERTY DESCRIPTION



PitHsbu g h PittsburghParks.org

455outh 23rd Street « Suite 101
Parks Fiburen IS~
: 682, «F: 412.422.0
Conservancy

00 @ Fittsburghparks org

Maintenance Agreement
Exhibit A - Property Description
2016 Green Infrastructure Grant Frick Environmental Center- Permeable Pavers

Frick Environmental Center (FEC) in Frick Park is located at 2005 Beechwood Blvd in Pittsburgh, PA
15217 (coordinates: 40.4365° N, 79.9076° W). The Frick Environmental Center project is an urban
renewal project that replaces a burned, dilapidated public building with a new campus of educational
and recreational facilities and restore approximately 9.8 acres of historic landscape and woodlands
within the 115-acre site of Frick Park.

Frick Environmental Center is located inside of Frick Park, a municipally-owned, public site.
Pittsburgh Parks Conservancy has site control via a License & Cooperation Agreement with the City of
Pittsburgh: executed 2/18/2013; expires 12/18/2028 with option to renew for an additional 15 years.
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EXHIBIT B

SITE MAP
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EXHIBIT C

SCOPE OF THE PROJECT



PittsburghParks.org

Pittsburgh

P k 45 South 23rd Street - Suite 101
bk i
P:412.482.7275-F: 412.622.
Conservancy O © @ sbushoasor
Maintenance Agreement

Exhibit C — Scope
2016 Green Infrastructure Grant Frick Environmental Center- Permeable Pavers

Pittsburgh Parks Conservancy will install permeable pavers at Frick Environmental Center (FEC) in
Frick Park (2005 Beechwood Bivd in Pittsburgh, PA 15217).

The Frick Environmental Center project is an urban renewal project that replaces a burned, dilapidated
public building with a new campus of educational and recreational facilities. The FEC project also
restores approximately 9.8 acres of historic landscape and woodlands within the i I 5-acre site of Frick
Park. The building and site are designed to achieve both LEED and Living Building Challenge (LBC)
certifications, making FEC one of the greenest and only municipal- owned LBC building that is free
and open to the public. The sustainability features of the project include water management and
conservation in six areas:

GI Implemented On Site Surface Area Capture Capascity Cost
Managed (sq. ft.) | (annually)

Permeable Pavement 37,000 7,833 gallons $156,108
(Infiltration Areas 1, 2)
Gravel Retention Reservoir 49,200 14,384 pallons $241,000
Capture and Reuse
(Infiltration Area 3)
Rain Barrels and Cistern 8,500 16,000 gallons capacity $58,000
Constructed Wetlands 24,000 15,300 galions capacity
(Infiltration Areas 4, 5, 6)

$397,675
Biofilters: (bio swales: native | 174,000 {4 acres) | 6,250 gallons
trees, shrubs; vegetated buffer (estimated @ 50 gal./ tree
strips; grass swales) with 125 trees)
Environmental Education N/A 1,000 students enrolled $778,000 annually
Programs 20,000 visitors {estimated

after 5 years)

Location:

Page 1 of 2

Permeable pavers will be located along the driveway/ street at front ADA accessible entrance to the
site in front of both gatehouses (infiltration area 2) and in the one-directional section of roadway that
leads directly to Beechwood Blvd at the site exit (infiltration area 1).

(See attached Infiltration Area Plan for details).
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Originally, it was planned that the pavers would be placed in the large designation parking area beneath
a solar array, however, it was later realized that to provide maximize water conservation benefits from
the pavers, uncovered locations would be best.

The permeable pavers will be installed with underground infiltration areas that capture the storm water
and direct it to the rain garden landscape. Also, two monitoring wells will be installed at the Frick
Environmental Center to monitor storm water capture performance data. Monitoring Well 1 will be
located immediately adjacent to the largest permeable paver area in front of the main entrance to F rick
Environmental Center near Infiltration Area 1. It will continue approximately 1.5m below surface,
entering the gravel infiltration bed that lies below the permeable pavers. Monitoring Well 2 will be
installed approximately 100 feet to the west of the first well, in the grass turf area, to serve as a control
against which performance of the permeable paver system will be measured.

It is estimated that the permeable pavers will absorb rainfall at an estimated rate of 7,833 gallons
annually (based upon area rainfall and combined surface area of both areas).
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MATERIAL_SPECIFICATION e e —
DRI FIELD COVER SHALL cONSIT 0F A HOWOGENUS wix

OF SILT WiTH LESS THAN 5% MAXIMUM CLAY CONTEN SCALE: 1" = 30'
AND BOX SAND WITH THE GRADATION SPECIFIED BELOW. d
[HE SOL SHALL WEET THE FOLLOWNG CRITERIA:

gmm oy o BERM SPECIFICATIONS

TTER s  TOPSOIL-USE THE TOPSOIL PILED ON SITE TO
MAGNESIUM 35 LB/AC CONSTRUCT THE amusm
PHOSPHORUS (PHOSPHATE-P205) 75 LB/AC = SEEDING RATE: 5—~B LBS PER 1000 5Q FT
POTASSIUM {POTASH-K20) 85 LB/C MIXTURE
SOLUBLE SALTS NOT TO EXCEED 500 « DENSE SHADE FESCUE MIXTURE CONTAINS A
ppm gur.%zn g APPROXIMATELY 75% TALL FESCUE
SAND GRADATION GREYSTONE
SIEVE SIZE JUSTICE
3/8" 100% VIRTUE
No 4  80-100% + THIS DENSE SHADE MIXTURE ALSO CONTAINS
No 30 20-BO% FINE FESCUES SUCH AS:
No 200 0-15% RAZOR RED FESCUE

7 SEAS CHEWING FESCUE
MACRONUTRIENTS SHALL BE ADJUSTED TD IDEAL RANGES + PLANT IN EARLY SPRING OR EARLY FALL
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SECTION 321442 - PERVIOUS CONCRETE PAVEMENT WITH DETENTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SCOPE OF WORK

A.  The Work described by this guide addresses the labor, materials and equipment necessary for
construction of pervious concrete pavement, including subgrade testing and preparation for a stormwater
storage layer for temporary detention or groundwater recharge in conformance with the plans,
specifications and other contract documents, for streets, parking lots, driveways, paths, sidewalks and
other pedestrian areas,

1.3 REFERENCES
A. American Concrete Institute

ACI 211.3R “Guide for Selecting Proportions for No- Slump Concrete”
ACI 305 “Hot Weather Concreting™

ACI 306 “Cold Weather Concreting”

ACI 522 “Report on Pervious Concrete™

ACT Flatwork Finisher Certification Program

ACT Field Technician Certification Program

Sk~

B.  American Society for Testing and Materials

1. ASTM C 29 “Test for Bulk Density (Unit Weight) and Voids in Aggregate”
2, ASTM C 33 “Specification for Concrete Aggregates”
3

ASTM C 42 “Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of
Concrete”

4. ASTM C 94 Specification for Ready-Mixed Concrete
5. ASTM C 117 “Test Method for Material Finer than 75-pm (No. 200) Sieve in Mineral Aggregates

by Washing”

6. ASTM C 138 “Test Methed for Density (Unit Weight), Yield and Air Content (Gravimetric) of
Concrete”

7. ASTM C 140 “Test Methods for Sempling and Testing Concrete Masonry Units and Related
Units”

8. ASTM C 150 “Specification for Portland Cement”

9, ASTM C 172 “Practice for Sampling Freshly Mixed Concrete”

10. ASTM C 260 “Specification for Air-Entraining Admixtures for Concrete”

11,  ASTM C 494 “Specification for Chemical Admixtures for Concrete”

12.  ASTM C 595 “Specification for Blended Hydraulic Cements”

13.  ASTM C 618 “Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a
Mineral Admixture in Portland Cement Concrete”

14, ASTM C 989 “Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and
Mortars”
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15.  ASTM C 1077 “Practice for Laboratories Testing Concrete and Concrete Aggregates for Use in
Construction and Criteria for Laboratory Evaluation.”

16. ASTM C 1602 “Specification for Mixing Water Used in the Production of Hydraulic Cement
Concrete™

17. ASTM D 448 Classification for Sizes of Aggregate for Road and Bridge Construction

18.  ASTMD 1557 “Test Methods for Laboratory Compaction Characteristics of Soil Using Modified

3

Effort (56,000 fi-1bf/ft )"

19.  ASTM D 1751 Specification for Preformed Expansion Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and Resilient Bituminous Types) 4

20. ASTM D 1752 Specification for Preformed Sponge Rubber Cork and Recycled PVC Expansion
Joint Fillers for Concrete Paving and Structural Construction

21.  ASTM D 2434 Test Method for Permeability of Granular Soils (Constant Head)

22, ASTM D 3385 Test Method for Infiltration Rate of Soils in Field Using Double-Ring Infiltrometer

23, ASTM D 5093 Test Method for Field Measurement of Infiltration Rate Using a Double-Ring
Infiltrometer with a Sealed-Inner Ring

24.  ASTM D 5084 Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous
Materials Using a Flexible Wall Permeameter (Falling Head, Method C)

25.  ASTM E 329 Specification for Agencies Engaged in the Testing and/or Inspection of Materials
Used in Construction

C.  National Ready Mixed Concrete Association

1. NRMCA Pervious Concrete Contractor Certification

14 QUALITY ASSURANCE

A.  Prospective Bidder/Contractors shall attend a pre-bid meeting where the pervious concrete pavement
construction process will be described (see Section 1.8) by industry representatives from the
Pennsylvania Aggregates and Concrete Association or other comparable entity.

B. With the bid, the Bidder/Contractor shall submit evidence of two successfil pervious concrete pavement
projects, each greater than 1,000 #2 (93 m?), including but not limited to the following:

1. Project name and address, owner name and contact information

2, Test results including density (unit weight), void content and thickness. This requirement may be
waived by the Architect/Engincer provided the Bidder/Contractor demonstrates successful
experience in the concrete industry and constructs test panel(s) for inspection and testing, per
Section 1.06 of this guide,

C. 30% of the crew or at least one member, whichever is greater, shall be certified by the NRMCA Pervious
Concrete Contractor Certification program.

D.  30% of the crew or at least one member, whichever is greater, shall be certified by the ACI Certified
Concrete Flatwork Finisher program.

E. If the placing contractor and concrete producer have insufficient experience with pervious concrete
pavement (less than two successfisl projects), the placing contractor shall retain an experienced consultant
to monitor production, handling, and placement operations at the Contractor’s expense,

F. Qualifications of testing laboratories -The testing laboratory shall have its leboratory equipment and
procedures inspected at intervals not to exceed 2 years by a qualified national authority as evidence of its
competence to perform the required tests and material designs. Acceptable national authority will include
the AASHTO Materials Reference Laboratory (AMRL) and/or the Cement and Concrete Reference
Laboratory (CCRL) as appropriate. In addition, testing machines and cquipment must be calibrated
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annually or more frequently by impartial means using devices of accuracy traceable to the Nationa)
Bureau of Standards.

1. In fields other than those covered by the referenced ASTM standards, the testing laboratory shall
accept only those assignments which it is able to perform competently by use of its own personnel
and equipment. Any work to be subcontracted must be to laboratories meeting the same criteria.

2 The testing iaboratory shall have demonstrated its competence in the applicable fields for a period
of not less than 3 years.

3. The inspection and testing services of the testing laboratory shall be under the direction of a full-
time employee registered as a professional engineer in the State of Ohio, He shall have a minimum
of 5 years of professional engineering experience in inspection and testing of concrete
construction,

1.5 SPECIAL EQUIPMENT

A.  Pervious concrete requires specific equipment for compaction and jointing. The pervious concrete
pavement shall be jointed and compacted using the methods listed, or alternatives as demonstrated and
approved by the Architect/Engineer. For example, large installations may warrant mechanized placement
techniques,

1. Rolling compaction shall be achieved using a steel pipe roller that spans the width of the section
placed and exerts a vertical pressure of 10 psi (68.95 kPa) to 30 psi (206.85 kPa) on the concrete,
or a hydraulically actuated rotating tube screed .

2, Plate compaction (for small areas) shall be achieved using a standard soil plate compactor that has
a base area of at least two square feet and exerts a minimum of 10 psi (69 kPa) vertical pressure on
the pavement surface (through a temporary cover of % in. (19 mm) plywood).

3 When contraction joints are created in pervious pavements, they may be constructed by rolling,
forming or sawing. Rolled joints shall be formed using a “pizza cutter roller” to which a beveled
fin with a minimum depth of % the thickness of the slab has been welded around the
circumference of a steel roller. Sawed joints shall be constructed using an carly entry or wet saw.
Note: Sawed joints may exhibit some raveling, and any dust or slurry generated should be
removed during the sawing operation.

1.6 SUBMITTALS

A. Administrative Requirements, for Submittal Procedures: Prior to commencement of the work the
contractor shall submit the following:

1. Concrete materials:

a, Proposed concrete mixture proportions including all material weights, volumes, density
(unit weight), water-cementitious ratio, and void content.

b. Aggregate type, source and grading,

c. Cement, supplementary cementitious materials and chemicel admixture manufacturer

certifications
2, Aggrggatc base materials: Washed aggregate type, source, grading and void content (percent
3. S?{ar:?gz.ﬁons: Evidence of qualifications listed under Quality Assurance in Section 1.3 of this
4, %:cl:jl:ct details: Specific plans including a jointing plan, details, schedule, construction procedures
and quality control plan,
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1.7

1.8

1.9

5. Subcontractors: List all materials suppliers, subcontractors and testing laboratories to be used on
the project.

TEST PANELS

Prior to construction, test panel(s) shall be placed, and approved by the Architect/Engineer. The
Architect/Engincer may waive this requirement based on Contractor qualifications, At Contractor’s
option, test panels may be constructed on approved sections of project aggregate detention {or
groundwater recharge) layer,

1. Test panel(s) shall be constructed in accordance with the plans and specifications. Regardless of

2 2
qualification, the contractor is to place one test panel, 2 minimum 225 & (20.9 m ) at the required
project thickness, consolidated, jointed and cured using materials, equipment, and personnel
proposed for the project, to demonstrate to the Architect/Engineer’s satisfaction that in-place unit
weights can be achieved and a satisfactory pavement can be installed at the site location.

2, Construction and removal of one test panel if necessary, shall be incidental to the pervious
concrete pavement line item in the bid. Test panels may be placed at any of the specified pervious
concrete pavement locations on the project or at another test site,

3 Quality: Test panels shall have acceptable surface finish, joint details, thickness, porosity and
curing procedures and shall comply with the testing and acceptance standards listed in the Quality
Control section of this specification. Test panels shall be tested for thickness in accordance with
ASTM C 42; void structure in accordance with ASTM C 138 (Gravimetric Air Determination);
end for core unit weight in accordance with ASTM C 140, paragraph 6.3.

4, Satisfactory performance of the test panels shall be determined by:

a. Compacted thickness no less than % in. (6.35 mm) less than specified thickness
(T compacted > T specified — % in.); (T compacted > T specified - 6.35 mim)
b. Void Structure: 15 % minimum; 25 % maximum;

3 3
€. Unit weight plus or minus 5 b/t (80 kg/m ) of the design weight. If measured void
structure falls below 15 % or if measured thickness is greater than % in. (6.35 mm) less

3 3
than specified thickness or if measured weight falls less than 5 Ib/R (80 kg/m ) below unit
weight, the test panel shall be removed at the Contractor’s expense and disposed of in an
approved landfill or recycling facility. If test panels are found to be satisfactory, they may
be left in-place and included in the completed work, at no additional cost to the project.

PROJECT CONDITIONS
Weather Limitations

1. The Contractor shall not place pervious concrete for pavement when the ambient temperature is 40
°F (4 °C) or lower, unless otherwise permitted in writing by the Architect/Engineer.

2, The contractor shall not place pervious concrete for pavement when the ambient temperature is 90
°F (32 °C) or higher, unless otherwise permitted in writing by the Architect/Engineer.

PRE-PAVING CONFERENCE

A pre-paving conference with the Architect/Engineer shall be held within one week prior to beginning
placing the pervious concrete. The contractor shall have the pervious concrete supplier, and the foreman
that will form and place the concrete in attendance at this meeting,
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B. As a guide for the meeting, the document Checklist for the Concrete Pre-Construction Conference
(available from the National Ready Mixed Concrete Association or the American Society of Concrete
Contractors) shall be used to review all requirements of the contract during the meeting, Meeting
emphasis shall be on how paving with pervious concrete differs from paving with conventional concrete,

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Curing materials

L. Polyethylene sheeting - The primary method of curing pervious concrete shali be the placement of
a waterproof covering, consisting of a minimum of 6 mil thick polyethylene sheeting.
2, Other moisture loss control - For prevention of moisture loss prior to the primary method of

curing:

a.

Liquid membrane curing compound complying with ASTM C-309, Type 1, Class A unless
other type approved by the Architect/Engineer, having a moisture loss, when applied at a
2

2
rate of 200 ft per gallon (4.9 m per L) shall not be more than 0.055 gr./sq.cm.; or
Monomeolecular film (evaporation retardant), SikaFilm by Sika Corporation, EucoBar by
Euclid Chemical Co., Confilm by BASF (Master Builders Technologies) or Catexol
Cimfilm by Axim Concrete Technologies, or approved equal, applied per manufacturer’s
instructions,
Soybean oil sealer is gaining in acceptance and use in certain regions. It reportedly reduces
surface color markings from plastic sheeting, may enhance strength and does not reduce
porosity.

2.2 PERVIQUS CONCRETE PAVEMENT

A. Cement: Portland cement Type I, Type I or V conforming to ASTM C 150 or Portland cement Type IP
or IS conforming to ASTM C 595.

B. Supplementary Cementitious Materials:

1. Fly ash conforming to ASTM C 618
2. Ground Granulated Blast-Furnace Slag conforming to ASTM C 989

C. Admixtures:

1. Air entraining admixtures with ASTM C 260.
2. Chemical admixtures shall comply with ASTM C 494.

a.

BCJ 11205

Mid-range water reducing admixtures (water reducers) Type A or High Renge water
reducing admixtures Type F or G are permitted due to Jow water-cementitious ratios
specified for pervious concrete,

Extended set control admixtures (hydration stabilizers) meeting requirements of ASTM C
494 Type B Retarding or Type D Water Reducing/Retarding admixtures are permitted to
be used when it is necessary to increase concrete placement time to 90 minutes or to
improve finishing operations, This stabilizer suspends cement hydration by forming a
protective barrier around the cementitious particles, which delays the particles initial set. If
this mix heats up in the truck a standard retarder will not prevent premature hydration
where the stabilizer will.
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c. Viscosity modifying admixtures {(VMA’s) are permitted to facilitate discharge of the
concrete from the truck and placement in the forms,

D.  Aggregates for pervious concrete:

1. Coarse aggregate shall meet the size and grading requirements as defined in ASTM D 448 {or

t
Standard Sizes of Coarse Aggregate, Table 4, AASHTO Specifications, Part I, 13 Ed., 1982 or
later) and shall comply with ASTM C 33 and ODOT Item 703.02. Use No.67, No. 7, No. &, No,
89 or No. 9 unless an alternate size is approved for use based on meeting the project requirements,
Data for proposed alternate material shall be submitted for approval per Section 1.05A of this

3 3 3
guide, Fir;e aggregate complying with ASTM C33, if used, shall not exceed 3 ft peryd (0.11 m

per1.0m).

2. Larger. aggregate sizes may increase porosity but can decrease workability. Well graded
aggregates shall be avoided as they may reduce porosity, and may not provide adequate void
content.

3 Where available, natural rounded aggregates are recommended.

E. Water: Water shall be potable and comply with ASTM C 1602,

F. Mixture Proportions: The Contractor shall furnish & proposed mix design with proportions of materials
prior to commencement of work. The data shall include unit weights determined in accordance with
ASTM C 29 paragraph 11, jigging procedure. The composition of the proposed concrete mixture shall be
submitted to the Architect/Engineer for review and/or epproval and shall comply with the following
provisions unless an alternative composition is demonstrated to comply with the project requirements.
Mixture performance will be affected by properties of the particular materials used. Trial mixtures must
be tested to establish proper proportions and determine expected behavior, Concrete producers may have
mixture proportions for pervious concrete optimized for performance with local materials. Appendix 6 of
ACI 211.3R provides a guide for pervious concrete mixture proportioning. Proportions;

Aggregate/cementitious ratio: range of 4:1 to 5:1.

1 3 3 3
2. Concrete mixture unit weight: range of 105 Ib/f to 130 Ib/ft (1680 kg/m to 2080 ke/m ) per
ASTM C 29, paragraph 11, jigging procedure.
3. Concrete mixture void content: range of 15 % to 25%, per ASTM C 138, Gravimetiic Air
Determination,

3
4 Cementitious content: range of 500 lbs/yd to 600 lblyd3 (297 lcg/m3 to 356 kg/ms), total
cementitious content.
5. Supplementary cementitious content: Fly ash: 25 % maximum; Slag: 25 % maximum, or
Combined supplementary cementitious content: 35 % maximum,
6. Water - cementitious ratio: range from 0.27 to 0.35.

7. Aggregate content: The bulk volume of aggregate per cubic yard (cubic meter) shall be equal to 27
3

3
ft (1 m) when calculated from the dry rodded density (unit weight) determined in accordance
with ASTM C29 jigging procedure.

8. Admixtures: Admixtures shall be used in accordance with the manufacturer’s instructions and
recommendations. Dosage of air-entraining admixture shall be a minimum of 2 oz fewt (130
mL/100kg) of cementitious material.

9. Mix Water: The quantity of mixing water shall be established to produce a pervious concrete
mixture of the desirable workability to facilitate placing, compaction and finishing to the desired
surface characteristics. Mix water shall be such that the cement paste displays a wet metallic sheen
without causing the paste to flow from the aggregate. (A cement paste with a duil-dry appearance
has insufficient mix water for hydration.) Insufficient mix water results in inconsistency in the
mix and poor bond strength. High water content results in the paste sealing the void system
primarily at the bottom and poor surface bond.
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PART 3 - EXECUTION

31 GENERAL

A.  The Architect/Engineer shall be notified at least 24 hours prior to all detention layer (or recharge bed)
placement end pervious concrete paving work.

32 INSTALLATION

A.  Groundwater Recharge Bed

1. Subgrade Preparation (a flat subgrade is preferred for a recharge bed)

a.

b,

Existing subgrade under recharge bed aress shall NOT be compacted or subject to
excessive construction equipment traffic prior to coarse aggregate bed placement,

Where erosion of subgrade has caused accumulation of fine materials and/or surface
ponding, this material shall be removed with light equipment and the underlying soils
scarified to a minimum depth of 6 in. (152 mm) with a York rake or equivalent and light
tractor.

Bring subgrade of coarse aggregate recharge bed to line, grade, and elevations required.

Fill and lightly regrade any areas damaged by crosion, ponding, or traffic compaction
before the placing of coarse aggregate.

2. Recharge Bed Installation

BCJ 11205

Upon completion of subgrade preparation, the Architect/Engineer shall be notified and
shall inspect at his discretion before the contractor may proceed with recharge bed
installation.

Filter fabric, with pipe or any other storage devices, and recharge bed aggregate shall be
placed immediately after approval of subgrade preparation. Any accumulation of debris or
sediment which has taken place after approval of subgrade shall be removed prior to
installation of filter fabric at the contractor’s expense.

Place filter fabric in accordance with manufacturer's standards and recommendations.
Adjacent strips of filter fabric shall overlap a minimum of 16 in. (406 mm). The contractor
shall secure fabric at least 2 ft (610 mm) outside of bed and take steps necessary to prevent
any runoff or sediment from entering the storage bed. For protection of existing adjacent
building foundations, the contractor shall place impervious liner over filter fabric extending
6 f (1829 mm) beyond toe of slope face at building face, and secure as recommended by
manufacturer,

Install coarse aggregate in 6 in. (152 mm) maximum lifis. Lightly compact each layer with
equipment, keeping equipment movement over storage bed subprades to a minimum.
Install aggregate to grades required on the drawings.

Install 1 in. (25 mm) nominal thickness choker base course size No. 57 (AASHTO)
aggregate evenly over surface of stone bed, sufficient to aliow placement of pavement, and
notify the Architect/Engineer for approval.

Following placement of bed aggregate, the filter fabric shall be folded back along all bed
edges to protect from sediment washout along bed edges. At least a 2 ft (610 mm) strip
shall be used to protect beds from adjacent bare soil. This edge strip shall remain in place
until all bare soils contiguous to beds are stabilized and vegetated. In addition, hay bales
shall be placed at the toe of slopes which may be adjacent to beds to further prevent

PERVIOUS CONCRETE PAVEMENT WITH DETENTION 321442-7

ENV CENTER AT FRICK PARK RECORD SET OCTOBER 15, 2016



sediment from washing into beds during site development. As the site is fully stabilized,
excess filter fabric along the bed edges can be cut back to coarse aggregate edge.

B. Pervious Concrete Pavement

1 Pavement Thickness: Pavement thickness for all applications (excluding heavy traffic loads) shall
be single-course placement 6 in. (152 mm) thick unless otherwise specified in the plans.
Pavements for vehicles heavier than single axle service/delivery trucks will require special design
thicknesses which may require two-course construction.

2. Formwork:

a. Form materials are permitted to be of wood or steel and shall be the full depth of the
pavement. Caution: protect impermeable membranes from puncture or tear when placing
forms and form pins. Forms shall be of sufficient strength and stability to support
mechanical equipment without deformation of plan profiles following spreading, strike-off
and compaction operations. Forms may have a removable spacer of 4 in. to % in. (13 mm
to 19 mm) thickness placed above the depth of pavement. The spacers shall be removed
following placement and vibratory strike-off to allow roller compaction. (Removeble
spacers may not be necessary if other means of strike-off and consolidation are used, such
as a hydraulically actuated pipe rolier screed.)

b. The Contractor will be restricted to pavement placement widths of a maximum of 19 ft (5.8
m) [Note: Parking stall area is typically 19 feet (5.8 m) wide.], unless the Contractor can
demonstrate competence to provide pavement placement widths greater than the maximum
specified to the satisfaction of the Architect/Engineer, Large scale mechanized placement
of pervious concrete with slipform concrete paving machines or asphalt paving machines
may preclude use of fixed forms.

EX Mixing and Hauling:

a Production: Pervious concrete shall be manufactured and delivered in accordance with
ASTM C 94,

b. Mixing: Mixtures shall be produced in central mixets or in transit (truck) mixers, When
concrete is delivered in agitating or non-agitating units, the concrete shall be mixed in the
central mixer for a minimum of 1.0 minute or until a homogenous mix is achieved,
Concrete mixed in transit mixers shall be mixed at the speed designated as mixing speed by
the manufacturer for 75 — 100 revolutions.

c. Transportation: The pervious conerete mixture may be transporied or mixed on site and
discharge of individual loads shall be completed within one (1) hour of the introduction of
mix water to the cement. Delivery times may be extended to 90 minutes when a hydration
stabilizer is used.

d. Discharge: Each truckload shall be visually inspected for consistency of concrete mixture.
Water addition shall be permitted at the point of discharge to obtain the required mix
consistency, provided a measurable quantity is discharged, and provided no more than 0.5

3 3
yd (04 m) of concrete has been discharged. A minimum of 30 revolutions at the
manufacturer’s designated mixing speed shall be counted following the addition of any
water to the mix, prior to further discharge. Discharge shall be a continuous operation and
shall be completed as quickly as possible. Concrete shall be deposited as close to its final
position as practical and such that discharged concrete is incorporated into previously
placed plastic concrete. If consolidation occurs during concrete discharge, placement shall
be halted and wet concrete removed (this may happen towards the end of some loads).
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4, Placing and Finishing:

a. Prior to placing concrete, the subbase shall be soaked and in a wet condition at time of
placement. Failure to provide a moist subbase will resuit in a reduction in strength of the
pavement.

b, Concrete may be deposited into the forms by mixer truck chute, conveyor or buggy,

c. Unless otherwise permitted, the Contractor shall utilize a mechanical vibratory screed to
strike off the concrete % in. to % in. (13 mm to 19 mm) above final height, utilizing the
form spacers described in Formwork. An alternative method to strike off and compact the
concrete is to use a hydraulically actuated pipe roller screed as described under 1.04
Special Equipment. If approved by the Architect/Engineer in writing, the Contractor may
place the pervious concrete with either slip form or vibratory form riding equipment with a
following compactive unit that will provide a minimum of 10 psi (69 kPa) vertical force to
the concrete. Similarly, strike off by hand straightedge may be permitted for sidewalks and
other small areas followed by compaction.

d. Care must be taken to prevent closing the void structure of pervious concrete, After
mechanical or other approved strike-off and compaction operation, no other finishing
operation will be allowed. Internal vibration shall not be permitted. If vibration, intemal or
surface applied, is used, it shall be shut off immediately when forward progress is halted
for any reason.

c. Placed concrete shall not be disturbed while in the plastic state. Low spots after the
screeding operation shall be over-filled for surface repair and tamped to desired elevation
with hand tampers.

and joint rolling (if specified). Care shall be taken during compaction that sufficient
compactive force is achieved without excessively working the concrete surface that might
result in sealing off the surface porosity.

g Hand tampers and an edging tool with ' in. (6 mm) radius shall be used to compact the
concrete along the slab edges immediately adjacent to the forms. Afer compaction,
inspection and surface repair, no further finishing shall be performed on the concrete.
Surface curing shall begin immediately,

h. The pervious concrete pavement shall be compacted to the required cross-section and shall
not deviate more than +/- 3/8 in. in 10 & (+/- 9 mm in 3 m) from profile prade.

5. Jointing

a Joints in pervious pavements can be preciuded at the option of the owner, who may,
instead, choose to accept or prefer the appearance of random cracking.

b, Although longer joint spacings may control cracking, for conservative design, contraction
(control) joints shall be installed at regular intervals not to exceed 15 ft (4.6 m), and slab
length shall not exceed 1% times the width of the slab. Transverse contraction joints shall
be installed at 4 the depth of the thickness of the pavement. These joints can be installed in
the plastic concrete or saw cut after the concrete has hardened.

c. Jointing plastic concrete: Joints installed in the plastic concrete may be constructed
utilizing a small roller as described in the Special Equipment section of this guide
specification, When this option is used it shall be performed immediately after roller
compaction and prior to curing.

d.  Jointing hardened concrete: Saw-cuts shall be made as soon as the pavement has hardened
sufficiently to prevent raveling and uncontrolled cracking. Early entry sawing occurs later
with pervious concrete than with conventional concrete. For either method, the curing
cover shall be temporarily removed and the surface kept misted to prevent moisture loss
during sawing. Sawdust or slurry shall be promptly removed to protect the pervious
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concrete pores. After sawing, the curing cover shall be securely replaced for the remainder
of the curing cycle.

e. Transverse construction joints: Transverse construction joints shall be installed whenever
placing is suspended for 30 minutes or whenever concrete is no longer workable.

f. Isolation joints: Isolation joints shall be used when abutting fixed vertical structures such
as light pole bases, building foundations, etc.

g-  Edging, using a tool with % in. (6 mm) radius, and additional compaction with hand
tamping tools shall be performed along all form lines and along all isolation joints and
construction joints to reduce potential for raveling under traffic,

6. Curing:

a Curing procedures shall begin immediately, no later than 20 minutes, from the time the
pervious concrete is discharged from the truck, Placing, finishing and tooled jointing and
edging must be completed within the 20-minute window from discharge. The pavement
surface shall be covered with a minimum of 6 mil thick polyethylene sheet or other
approved covering material. Prior to covering, an evaporative reducer shall be sprayed
above the surface when required due to ambjent conditions (high temperature, high wind,
and low humidity). The cover shall overlap all exposed edges and shall be secured (without
using dirt or stone) to prevent dislocation due to winds or adjacent traffic conditions. For
additional guidance on hot weather concreting, see ACI 305, and for cold weather
concreting see ACI 306.

b. The low water/cementitious ratio and high amount of exposed surface of pervious concrete
makes it especially susceptible to drying out. Immediately after screeding, the surface shall
be kept moist and evaporation prevented using a spray applied curing compound and/or
evaporation retarder immediately afier screeding. Immediately after each transverse
jointing the polyethylene sheet curing shall be applied then cross rolling shall be
performed.

c. The curing cover shall remain securely in place for a minimum of 7 days, uninterrupted.
No vehicular traffic shall be permitted on the pavement until curing is complete (7 days)
and no truck traffic shall be permitted for at least 14 days. Pedestrian traffic may be
permitted on the curing concrete after 24 hours, The Architect/Engineer may permit earlier
traffic opening times.

7. Quality Control - Concrete:

a. The Architect/Engineer shall employ a testing laboratory that conforms to the requirements
of ASTM E329 and ASTM C1077. All personnel engaged in concrete testing shall be
certified by the American Concrete Institute as ACI Concrete Field Technicians or
equivalent.

b. Traditional concrete testing procedures for strength and slump control are not applicable to
this type of pavement material. Procedures to be used per this guide specification include:
ASTM C 172, ASTM €29, ASTM C 42 and ASTM C 138.

3 3
c. Conerete tests shall be performed for each 150 yd (115 m) or fraction thereof with a
minimum of one set of tests for each day’s placement.
d Sempling - Plastic concrete shall be sampled in accordance with ASTM C 172.
e, Unit weight (Density) — Unit weight shall be measured in accordance with ASTM C 29,
The measure is to be filled and compacted in accordance with ASTM C 29 paragraph 11,

3 3
jigging procedure: The unit weight of the delivered concrete shall be +/- 5 [b/ft (80 kg/m )
of the design unit weight {density),

f. Void content - Void content of the plastic concrete shall be calcuiated as per ASTM C138
(Gravimetric Air Determination), and compared to the void percentage required by the
hydraulic design, Unless otherwise specified, void content shall be between 15% and 25%.
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8.

9,

After a minimum of seven (7) days, hardened concrete shall be tested at a rate of one set of
3

3
three cores per 150 yd (115 m ) of concrete placed on one day or fraction thereof, Cores
shall be drilled in accordance with ASTM C 42. The cores shall be measured for thickness,
void structure and unit weight,

Thickness — Untrimmed hardened core samples shall be used to determine placement
thickness. The average of all production cores when measured for length shall not be more
than !4 in, (13 mm) less than the specified design thickness,

Core unit weight (density) and void content - The cores shall be tested for unit weight
(density) and void content using ASTM C 140. Unit weight (density) of cores trimmed and

3
tested in the saturated condition, per ASTM C 140, paragraph 6.3.1, shall be +/- 5 Ib/ft (30
3

kg/m ) of the design unit weight. Void content shall be not be lower than 2% below the
specified design void content. Void content shall calculated as follows:

% Voids = 1 - (Dd/Di) * 100
where: Dd = oven dried density of core

Di = immersed density of core

Basis of Payment

a.

Pervious concrete pavement shall be paid for based on the square yards or square feet
(square meters) of in-place product including materials and labor, thickness, and void
content.

Performance/Maintenance

a.

Excessive raveling — At or before 28 days afier placement, any areas of excessive surface
raveling, as determined by the Architect/Engineer, shall be removed and replaced or
repaired by the Contractor, [optional lenguage ~ g) at the unit price established in the
contract; or b) at no additional cost to the project].

Surface drainage — At or before 28 days after placement, any areas of insufficient surface
porosity, as determined by the Architect/Engineer, shall be removed and replaced by the
Contractor, [optional language ~ a) at the unit price established in the contract; or b) at no
additional cost to the project].

Maintenance — At or before 28 days afier placement, the contractor shall submit to the
Architect/Engineer a written maintenance plan to prevent the clogging of the pervious
concrete pavement. The plan shall include periodic testing for porosity and methods to
restore porosity if the rate drops below 75% of the original rate. Acceptable methods to
restore levels of porosity are either to vacuum or power wash the pervious concrete
sections, Fee for preparation of the maintenance plan shall be [optional language — a) at the
unit price established in the contract; or b) at no additional cost to the project].

END OF SECTION 321442
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EXHIBIT D

MAINTENANCE PLAN
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CERTIFICATE OF LIABILITY INSURANCE

DATE {(MMDDAYYYY)
05/18/2018

THIS CERTIFICATE IS 1SSUED AS A MATTER OF INFORMATION ONLY AND
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND,
BELOW, THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

AC

CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS

EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES

ONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

IMPORTANT: If the certificate holder Is an ADDITIONAL INSURED, the
i SUBROGATION IS WAIVED, subject to the terms and conditions of
this certificate does not confer rights to the certificate holder in lieu

Eﬁcyﬂes) must have ADDITIONAL INSURED provisions or be endorsad.
the poHcy, certain policles may require an endorsement. A statement on
of such endorsement(s).

PRODUCER TOUIACT  Donna Sebasta
Simpson & McCrady LLC PHONE ™ ~(412)281-2222 [ TX oy (41202813437
910-330 Grant Street Abprsss; donna@simpson-mecrady.com
Suite 1320 INSURER{S) AFFGRDING COVERAGE NAIC #
Pittsburgh PA 15218-2233 | \ugunepa; The Cincinnali Insurance Company
INSURED Insurer B Norhsione insurance Company
Pitisburgh Parks Gonservancy INSURER C :
45°S, 23rd Street T
Suits 101 ' INSURER E :
Pittsbtirgh PA 15203 INSURER F :
COVERAGES CERTIFICATE NUMBER:  18-18 Master 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,
EXCLUS|ONS AND CONDITIONS OF SUCH POLICIES, LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.
TR TYPE OF INSURANGE E}_"‘ ms o POLICY NUMBER _mum_nn_m;_rmmmm uMITS
>¢| COMMERCIAL GENERAL LIABILITY EACH OCCURRENCE s 1,000,000
_I CLAIME-MADE OCCUR | PREMISES (£ oceurercey | 8 500,000
MED EXP (Any crm parsor) | 310,000
Al EPPD477882 03/01/2018 | 030172018 | pepgona s apvmoumy | s 1,000,000
GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE ¢ 2,000,000
roucy | {555 Loc PRODUCTS - COMPIOPAGG | 3 2,000,000
GTHER: Abuse & Molestation $ 1,000,000
AUTOMOBILE LIABILITY B LELMIT "~ T's 1,000,000
5] anvauto BODILY INJURY (Par persor) | §
| BCH)
A d %ESDONLY m&?‘"'s" EPPO477932 03/01/2018 | 03/01/2019 | BODILY INJURY (Per sccident) | §
S HIRED NON-OWNED n
| 2 auTos onLy AUTOS ONLY s
Underinsured motorist s 1,000,000
| <] mwereuane T acoun EACH OCCURRERGE s 5,000,000
A [ |excessime T EPP0477882 03/01/2018 | 0300172018 [ \ooneasre s 5,000,000
DED ReTENTION 3 0 s
WORKERS COMPENSATION -
AND EMPLOYERS' LIABILITY YIN X[ Ere | ] &8 500,000
B[O e T\ EIVEXECUTIVE NiA WCN8a01882 03/01/2018 | 03/01/2019 |.EL EACHACCIDENT s
{Mandatory In NH) EL DISEASE-EAEMPLOYEE | ¢ 500,000
I yat, describe undar [ — 500,000
DESCRIPTIGN OF OPERATIONS beiow EL DISEASE. PoLicy ummr_| s 500,

DESCRIPTION OF OPERATIONS / LOCATIONS | VEHICLES {ACORD 101, Additienal Remarks Schedule,

Pittsburgh Water and Sawer Authority and the City of Pittsburgh are namad as additional
for permeabla pavers parking project

may b sttached ¥ more spece in requined)
Insureds regarding the Frick Environmental Center

CERTIFICATE HOLDER

CANCELLATION

Pitisburgh Water and Sewer Authority

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

ACCORDANCE WITH THE FOLICY PROVISIONS.
AUTHORIZED REPRESENTATIVE

Nz

ACORD 25 {2018/03)
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