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STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES

MISSOURI CLEAN WATER COMMISSION
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CONSTRUCTION PERMIT

The Missouri Department of Natural Resources hereby issues a permit to:

Permit No. CP0002306

Associated Electric Cooperative, Inc.
Thomas Hill Energy Center
5693 Hwy F
Clifton Hill, MO 65244

for the construction of (described facilities):

See attached.

Permit Conditions:

See attached.

Construction of such proposed facilities shall be in accordance with the provisions of the Missouri Clean Water Law, Chapter 644, RSMo, and

regulation promulgated thereunder, or this permit may be revoked by the Department of Natural Resources (Department).

As the Department does not examine structural features of design or the efficiency of mechanical equipment, the issuance of this permit does not

include approval of these features.

A representative of the Department may inspect the work covered by this permit during construction. Issuance of a permit to operate by the

Department will be contingent on the work substantially adhering to the approved plans and specifications.

This permit applies only to the construction of water pollution control components; it does not apply to other environmentally regulated areas.

April 22,2022
Effective Date

April 21, 2024

Expiration Date
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I.

II.

CONSTRUCTION PERMIT

CONSTRUCTION DESCRIPTION

This is a reissuance of CP0002144. The AECI-Thomas Hill Energy Center is required to
change its existing process wastewater handling methods due to the federal Coal Combustion
Residuals (CCR) Rule, 40 CFR 257, and the revised Steam Electric Generating Effluent
Limit Guidelines, 40 CFR 423. AECI is proposing to modify the existing ash pond system to
allow for the closure of Cells 001, 003 and 004.

This Construction Permit is intended to cover modifications to the existing earthen basin,
Cell 002 West. The Cell is intended to be used for the treatment of non-CCR process water
and stormwater flows. Cell 002 West is a former CCR impoundment previously closed by
material removal. The construction site is adjacent to active CCR impoundments. The project
includes, but is not limited to, the reconfiguration of flow routing to the pond and a new inlet
channel, construction of a revised subgrade, installation of soil liner, geomembrane liner, and
protective cover, roller compacted concrete, aggregate, new outlet structure connection to
Cell 002 East, new emergency spillway, and new separation berms.

This project will also include general site work appropriate to the scope and purpose of the

project and all necessary appurtenances to make a complete and usable wastewater treatment
facility.

COST ANALYSIS FOR COMPLIANCE

Pursuant to Section 644.145, RSMo, when issuing permits under this chapter that incorporate
a new requirement for discharges from publicly owned combined or separate sanitary or
storm sewer systems or publicly owned treatment works, or when enforcing provisions of
this chapter or the Federal Water Pollution Control Act, 33 U.S.C. 1251 et seq., pertaining to
any portion of a publicly owned combined or separate sanitary or storm sewer system or
[publicly owned] treatment works, the Department of Natural Resources shall make a
“finding of affordability” on the costs to be incurred and the impact of any rate changes on
ratepayers upon which to base such permits and decisions, to the extent allowable under this
chapter and the Federal Water Pollution Control Act. This process is completed through a
cost analysis for compliance. Permits that do not include new requirements may be deemed
affordable.

The Department is not required to complete a cost analysis for compliance because the
facility is not a combined or separate sanitary sewer system for a publically-owned treatment
works.
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ITII.CONSTRUCTION PERMIT CONDITIONS

The permittee is authorized to construct subject to the following conditions:

1.

2.

This construction permit does not authorize discharge.

All construction shall be consistent with plans and specifications signed and sealed by
Steven F. Putrich, P.E. with Haley & Aldrich, Inc. and as described in this permit.

The Department must be contacted in writing prior to making any changes to the plans
and specifications that would directly or indirectly have an impact on the capacity, flow,
system layout, or reliability of the proposed wastewater treatment facilities or any design
parameter that is addressed by 10 CSR 20-8, in accordance with 10 CSR 20-8.110(11).

State and federal law does not permit bypassing of raw wastewater, therefore steps must
be taken to ensure that raw wastewater does not discharge during construction. If a
sanitary sewer overflow or bypass occurs, report the appropriate information to the
Department’s Northeast Regional Office per 10 CSR 20-7.015(9)(G).

To accommodate the project schedule of Associated Electric Cooperative, Inc. this
construction permit review only covers a portion of the proposed modications to the
earthen basin treatment system. A separate construction permit review shall be required
prior to the commencement of additional construction on Cell 002 East in accordance
with RSMo 644.051.

The wastewater treatment facility shall be located at least two hundred feet (200’) from
any dwelling or establishment and fifty feet (50”) from the property line.

The wastewater treatment facility shall be located above the twenty-five (25)-year flood
level.

The wastewater facility structures, electrical equipment, and mechanical equipment shall
be protected from physical damage by not less than the one hundred- (100-) year flood
elevation per 10 CSR 20-8.140(2)(B).The minimum distance between wastewater
treatment facilities and all potable water sources shall be at least three hundred feet (300")
per 10 CSR 20-8.140(2)(C)1.

In addition to the requirements for a construction permit, 10 CSR 20-6.200 requires land
disturbance activities of 1 acre or more to obtain a Missouri state operating permit to
discharge stormwater. The permit requires best management practices sufficient to
control runoff and sedimentation to protect waters of the state. Land disturbance permits
will only be obtained by means of the Department’s ePermitting system available online
at dnr.mo.gov/env/wpp/epermit/help.htm.
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10. A United States (U.S.) Army Corps of Engineers (COE) permit (404) and a Water
Quality Certification (401) issued by the Department or permit waiver may be required
for the activities described in this permit. This permit is not valid until these requirements
are satisfied. If construction activity will disturb any land below the ordinary high water
mark of jurisdictional waters of the U.S. then a 404/401 will be required. Since the COE
makes determinations on what is jurisdictional, you must contact the COE to determine
permitting requirements. You may call the Department’s Water Protection Program at
573-751-1300 for more information.

11. All construction must adhere to applicable 10 CSR 20-8 (Chapter 8) requirements listed
below.

¢ The minimum berm width shall be eight feet (8') to permit access of maintenance
vehicles. 10 CSR 20-8.200 (4) (A) 2.

e Minimum freeboard shall be two feet (2'). 10 CSR 20-8.200 (4) (A) 3.
e An emergency spillway shall be provided. 10 CSR 20-8.200 (4) (A) 4.

e An emergency spillway must have the ability for a representative sample to be
collected if a discharge occurs. 10 CSR 20-8.200 (4) (A) 4. C.

e Soil shall be compacted with the moisture content between two percent (2%)
below and four percent (4%) above the optimum water content and compacted to
at least ninety-five percent (95%) maximum dry density test method. 10 CSR
20-8.200 (4) (B).

e The lagoon shall be sealed to ensure that seepage loss is as low as possible and
has a design permeability not exceeding 1.0 x 10”7 cm/sec. 10 CSR 20-8.200 (4)
©) 1.

e Unlined corrugated metal pipe shall not be used for influent lines due to corrosion
problems. 10 CSR 20-8.200 (4) (D) 1.

12. Upon completion of construction:

A. Associated Electric Cooperative, Inc. (AECI) will become the continuing authority
for operation and maintenance of these facilities;

B. Submit an electronic copy of the as builts if the project was not constructed in
accordance with previously submitted plans and specifications;

C. Submit the enclosed form Statement of Work Completed to the Department in
accordance with 10 CSR 20-6.010(5)(N)
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IV.REVIEW SUMMARY

1. CONSTRUCTION PURPOSE

The AECI-Thomas Hill Energy Center is required to change their existing process
wastewater handling methods due to the federal Coal Combustion Residuals (CCR)
Rule, 40 CFR 257, and the revised Steam Electric Generating Effluent Limit
Guidelines, 40 CFR 423. Modifications to the ash pond system are anticipated to (1)
reduce the volume of sluice water discharge at the plant under the current CCR rule
(2) cease discharge of current CCR and non-CCR process waters into the active CCR
ponds and (3) for the closure of Cells 001, 003 and 004. To allow for the closure of
the identified cells, existing Cells 002 West and 002 East will be reconfigured and
utilized for the treatment and storage of non-CCR process water and stormwater
flows. Additionally Outfall #001 will be relocated from Cell 004 to the southeast
corner of Cell 002 East. At the request of AECI, this construction permit will only
cover proposed modifications to Cell 002 West. A separate construction permit will
be required for further modifications to Cell 002 East, including the proposed outfall
relocation.

2. FACILITY DESCRIPTION

The Thomas Hill Energy Center is located at 5693 Highway F, Clifton Hill, in
Randolph County, Missouri. The facility is a coal-fired power plant located on the
southeastern shore of the Thomas Hill Reservoir and is engaged in the generating and
selling of electricity. The facility’s existing Missouri State Operating Permit became
effective on January 1, 2018 and expires on June 30, 2021 The facility has a total of
eighteen (18) active outfall; several non-industrially exposed outfalls also exist.

3. COMPLIANCE PARAMETERS

The proposed project is required to meet the effluent limits as established in
Operating Permit MO-0097675. The proposed construction will impact Outfall #001,
which has a design average flow of 29 million gallons per day (MGD).

Upon completion of construction, the following effluent limitations will be applicable
to Outfall #001:

Parameter Units | Maximum Daily Limit | Monthly Average Limit
Oil & Grease mg/L 20 15
Total Suspended Solids - Net | mg/L 100 30
pH SU 6.5-9.0 6.5-9.0
Copper, Total Recoverable ug/L 1,000 1,000
Iron, Total Recoverable pg/L 1,000 1,000

- Monitoring requirements for additional parameters will also apply.

If the facility intends to construct a new discharging outfall from an earthen basin,
a construction permit will be required per RSMo 644.051.
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4. ANTIDEGRADATION

The Department has reviewed the antidegradation report for this facility and
determined the proposed project will not require an antidegradation review according
to the Missouri Antidegradation Rule and Implementation Procedure. See APPENDIX
— ANTIDEGRADATION APPLICABILITY REVIEW.

5. REVIEW of MAJOR TREATMENT DESIGN CRITERIA

o Cell 002 West — Cell 002 West will be divided into three (3) sequential sub-basins
for maintenance and operation purposes. A lined, 135 ft inlet channel will be
installed in the northwest corner of the Cell. Floating baffles will be used to direct
flow and prevent dead zones. The depth from the top of the berms to the Cell
floor will vary, with approximately 6 to 12 ft of standing water contained within
the Cell at the normal operating elevation of 719 ft. The top of the berm is located
at elevation 726 ft, resulting in approximately 7 feet of freeboard from the top of
the berm to the normal operating level. The normal volume of water contained
within the Cell is approximately 1.7 million cubic feet. Side slopes throughout the
cell will vary. The berm width will be 20 ft. An outlet structure and a concrete
spillway will connect Cell 002 West with adjacent Cell 002 East. The emergeny
spillway is located at elevation 725 ft, one (1) ft below the top of the berm. The
maximum volume of water the cell may contain before overtopping occurs of the
emergency spillway occurs is 4.1 million cubic feet.

o The slopes and bottom of the Cell will be covered by a bottom liner
system consisting of a 24 compacted soil liner (1x107 cm/sec), a 60
mil HDPE textured geomembrane liner, and a 24” protective soil layer.

o Existing outlet structure connection to Cell 003 to be grouted and
abandoned in place

6. OPERATING PERMIT

These construction activities do not require a modification to the operating permit
under 10 CSR 20-6.010. It is expected that the facility owner will include a new
facility description and process flow diagram in their next operating permit renewal
application to reflect the changes to the wastewater handling at the facility.
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V. NOTICE OF RIGHT TO APPEAL

If you were adversely affected by this decision, you may be entitled to an appeal before the
Administrative Hearing Commission (AHC) pursuant to Section 621.250 RSMo. To appeal,
you must file a petition with the AHC within 30 days after the date this decision was mailed
or the date it was delivered, whichever date was earlier. If any such petition is sent by
registered mail or certified mail, it will be deemed filed on the date it is mailed; if it is sent by
any method other than registered mail or certified mail, it will be deemed filed on the date it is
received by the AHC. Any appeal should be directed to:

Administrative Hearing Commission
U.S. Post Office Building, Third Floor
131 West High Street, P.O. Box 1557
Jefferson City, MO 65102-1557
Phone: 573-751-2422
Fax: 573-751-5018
Website: https://ahc.mo.gov

Leasue Meyers, EI
Engineering Section
leasue.meyers@dnr.mo.gov

John Rustige, P.E.
Engineering Section
john.rustige@dnr.mo.gov



https://ahc.mo.gov/
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APPENDIX — Antidegradation Applicability Review

G‘”""‘" Missouri Department of .......
QH@ NATURAL RESOURCES

Mickhasl L, Parson, Governar Carol 5, Comer, Directos

May 1, 2020

Mr. Fob LeForce

AFECI-Land and Water Eesources
2814 5. Golden Avermes

P.0. Box 7534

Springfield MO 65801

Be: Antidegradation Applicability Review for AECT-Thomas Hill Energy Center,
MO-0097675, ACT#7358, Randolph County

Dear Fob LeForce:

In accordance with the Mizsowi Anfidegradation Rule and Implementation Procedurs, your
proposed discharge 15 not subject fo an Antidegradation Beview. The enclosed
Antdegradztion Appheability Beview summarnzes this determination based upon vour review
request received on April 3, 2020, You propose to modify the stormwater and industrial
process water flows at the Thomas Hill Energy Center to comply with United States
Emvironmental Protection Agency (USEPA) regulations related to coal combustion residuals
(CCE) and effluent limitation guidehines. The proposed alternations to the discharge will not
result in a new or expanded discharge of pollutants from the facility.

This determination does not supersede any requirements of the operating permt or
enforcement actions. Nothing m this review removes any obhgations to comply with county
or other local ordinances or restnchons.

For your convenience, the Water Protection Program has developed a new Infernet web page
(bt fwrw dor e, povenywpp/'permits antides-implementation htm) where you may
access information related to implementation of the anfidegradation rule. The Internet web
site includes links to forms, data sources, publications, as well as links to related Internet web
sites,

Y ou may proceed with submattal of an apphication for an operating perout modification, an

engmesnng report, or a complete application for a construction permit. These submittals must
reflect the design flow, facihity descnphion, and general treatment components of this WQAR

or this preliminary determination may have to be revisited. 10 CSE 20-6.010 pow requires all
submattals to melude an electronic copy along with a hard paper copy. Typucally, thes can be
accomplished by enclosmmg a compact disc or other removable electronic media.

Following the department’s public notice of a draft Missoun State Operating Permot, the
department will review any public notice comments recerved. If sigmficant comments are
made, the project may requure another public notice. If no comments are recetved or

O

Recpdad papsr
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Thomas Hill Energy
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comments are rezolved without another public notice, this determimation will be considered
final Following i1ssuance of the constructon permit and completion of the actual facility
constructon, the department will proceed with the issuance of the operating perpmt.

If you should have questions, please contact Ellen Modglin by telephone at {373) 731-7466,

by e-manl at Ellen Modshmimdnr mo_gzov. or by mail at the Missoun Department of Matural
Besources, Water Protection Program. PO Box 176, Jefferson City, Missoun 65102-0176.

Sinceraly,
WATER FROTECTION PROGERAM

| —
/.Pf L ],L
| .I.'._-"

AT .-’L--t-,..---':;'-;;rl_..-f-

y
John Fushge P E.
Wastewater Engmeerning Umt Chaef

TR emt
Enclosure

c: Heather Peters, Water Protection Program
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Missonri Department of Natuwral Besoorces
Water Frotection Program
Water Pollution Control Bramch

Enginsering Section

Anfidegradation Applicability Review

FACILITY INFORMATION

FACTITY NAME: AECI-Thomas Hill Fnersy Center PERMIT# MO-0121827
COUNTY: Handolph UTh COORDIMATES: X= 5330801/ Y=43748{2
12-DacIm HUC: 102802050405 LEGAL DESCRIPTION: NW, MWL Sec. 30, T35, R1SW
Central Plains / Grand . .
EDLT: / Chariton ECORECION: Ceniral Imegular Flains
“Ecological Drainags Tnit
CHARACTERISTICS OF IMPACTED OUTFALL
DESIGN DISTANCE TO
OUTFALL FLow TREATMENT LEVEL EFFLUENT TYPE CLASSIFIED SEGMENT
MGDy (MI)
Settlng, retention,
2 E, Teleniion, =
0ol 29 o hezation Process wastewater ~{.1

RECEIVING WATERBODY INFORMATION
WATERBODY NAME: Middle Fork Litile Chanton Rover (WBID 0651) CLASS: P

PROJECT INFORMATION
DESCRIPTION: The Thomas Hill Energy Center located 1n Chifton Hill, MO 15 owned and

operated by Associated Electne Cooperative, Inc. (AECT). The faalityis a
coal-fired power plant located on the southeastern shore of the Thomas Hill
Reservorr and 15 engaged m the penerating and selling of elscmeoty. The
Plant 15 categorized by the Standard Industrial Classification (SIC) #4911
and Morth Amencan Industry Classification System (MAICS) # 221112, The
facility’s existing Missow State Operating Permmit became effective on
Jarmary 1, 2018 and expives on Tune 30, 2021. The facility has a total of
eighteen (18) active outfalls; several non-mdusmally exposed cutfalls also

exist.

PROPOSAL: Accordmg to a letter dated March 20, 2020, AECT 1= proposing to modify its
cwrrent stormwater and mdustnal process water treatment and discharges at
the Thomas Hill Energy Center. The modifications are required to comply
with Unated States Emvironmental Protection Azency regulations related to
coal combustion residuals and effluent imitation guidehines. The facility 1s
proposing to replace Cell (01 with a concrete dewatenng tank that wall
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primarily recirculate flows back to the plant. Addihonally the facility 15
proposing to modify existing Cell (02 West and Cell 002 East, whach will
inchide the relocation of cwrrent Chutfall 001 to the southeast comer of Cell
002 Ext. The relocated outfall will discharges mto an existing stormwater
ditch, which ultimately discharges to the Tnbutary te Little Chariton Fiver
immedately downstream of the cument Catfall 001 location. All discharges
will continue to the same recerving waterbody. Following the startup of Cell
002 East and Cell 002 West, Cell 003 and Cell 004 will be taken offime for
closure of these mmpoundments,

Additional upstream modifications to the ash pond system wall be made to
improve the site’s best management practices and enhance sediment removal
procedures.

In summary, “medifications to the ash pond system are anticipated to (1)
reduce the volume of sluce water discharge at the plant under cwrent coal
combustion residual rule (2 cease discharge of current CCE and non-CCR
process waters mto the active CCE ponds and (3) for closure of Cells 001,
003 and 004

DISCUSSION: The proposed modifications to the Thomas Hill Energy Center are
considered a reconfiguration of exisiing process flows. There wall be no
increase in design flow or discharge of new pollutants of concern associated
with the proposed modifications. The current design flow and effluent
hrgtations associated with discharges from Cutfall 00] in the effactive
ME0P will be mamtamed.

DETEREMINATION The proposed upgrade will not require an anfidegradation review according

: to Mizsowri Antidegradation Rule and Implementation Procedure. The
proposed modifications will not result in a new or expanded discharge from
the facility. Mass loading to the recerving waterbody, Middle Fork Little
Chanton Biver. will be mamtained.

Eeviewer: Ellen Modghn, E.L
Date: Apnl 2020
Unit Chuef: John Rustize, PE.
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| ~ |Jmmes] MISSOURI DEPARTMENT OF NATURAL RESOURCES FOR DEPARTMENT USE ONLY
= -~~~ WATER PROTECTION PROGRAM APP NO. CP NO.
| A @| APPLICATION FOR CONSTRUCTION PERMIT —

| WASTEWATER TREATMENT FACILITY FEE RECEIVED crecrno.

DATE RECEIVED

APPLICATION OVERVIEW

The Application for Construction Permit — Wastewater Treatment Facility form has been developed in a modular format and consists
of Part A and B. All applicants must complete Part A. Part B should be completed for applicants who currently land-apply
wastewater or propose land application for wastewater treatment. Please read the accompanying instructions before
completing this form. Submittal of an incomplete application may result in the application being returned.

PART A — BASIC INFORMATION

1.0 APPLICATION INFORMATION (Note — If any of the questions in this section are answered NO, this application may be
considered incomplete and returned.)

1.1 Is this a Federal/State funded project? []YES [ N/A  Funding Agency: Project #:

1.2 Has the Missouri Department of Natural Resources approved the proposed project’s antidegradation review?
[] YES Date of Approval: I N/A

1.3 Has the department approved the proposed project’s facility plan*?
[] YES Date of Approval: O NO (If No, complete No. 1.4.)

1.4 [Complete only if answered No on No. 1.3.] Is a copy of the facility plan* for wastewater treatment facilities included with this
application?
O yes [ONO [JExemptbecause

1.5 Is a copy of the appropriate plans* and specifications* included with this application?
O YES Denote which form is submitted: [0 Hard copy [ Electronic copy (See instructions.) [] NO

1.6 Is a summary of design* included with this application? [0 YES []NO

1.7 Has the appropriate operating permit application (A, B, or B2) been submitted to the department?
O] YES Date of submittal: 4/3/2020
[0 Enclosed is the appropriate operating permit application and fee submittal. Denote which form: A [OB [B2
] N/A: However, In the event the department believes that my operating permit requires revision to permit limitation such as
changing equivalent to secondary limits to secondary limits or adding total residual chlorine limits, please share a draft copy prior
to public notice? [JYES [ NO

1.8 Is the facility currently under enforcement with the department or the Environmental Protection Agency? [ YES [ NO

1.9 Is the appropriate fee or JetPay confirmation included with this application? [0 YES [ NO
See Section 7.0

* Must be affixed with a Missouri registered professional engineer’s seal, signature and date.

2.0 PROJECT INFORMATION

2.1 NAME OF PROJECT 2.2 ESTIMATED PROJECT CONSTRUCTION COST
Thomas Hill Energy Center Pond Reconfiguration $29 MM

2.3 PROJECT DESCRIPTION
See attached pre-submittal documentation

2.4 SLUDGE HANDLING, USE AND DISPOSAL DESCRIPTION
Ash will be dry handled and placed in onsite permitted landfill.

2.5 DESIGN INFORMATION

A. Current population: NA ;' Design population: NA

B. Actual Flow: 6.7M gpd; Design Average Flow: <6.7M gpd;
Actual Peak Daily Flow: 29M gpd; Design Maximum Daily Flow: 29 M gpd; Design Wet Weather Event: 29 M

2.6 ADDITIONAL INFORMATION
A. Is a topographic map attached? [0] YES [ ]NO

B. Is a process flow diagram attached? [0] YES []NO

MO 780-2189 (02-19) Page 1 of 3
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3.0 WASTEWATER TREATMENT FACILITY

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS

Thomas Hill Energy Center 660-261-4221 rleforce@aeci.org

ADDRESS (PHYSICAL) CITY STATE ZIP CODE COUNTY
5693 HWY. F Clifton Hill MO 65244 Randolph
Wastewater Treatment Facility: Mo-0097675 (Outfall Of )

3.1 Legal Description: NW Vs, NW Ya, Y4, Sec. 30 , TSN | R1SW

(Use additional pages if construction of more than one outfall is proposed.)

3.2 UTM Coordinates Easting (X): 530801 Northing (Y): 4376802
For Universal Transverse Mercator (UTM), Zone 15 North referenced to North American Datum 1983 (NAD83)

3.3 Name of receiving streams: Middle Fork Little Chariton River

4.0 PROJECT OWNER

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Associated Electric Cooperative, Inc. 417-881-1204 rleforce@aeci.org
ADDRESS CITY STATE ZIP CODE
2814 So. Golden Ave. Springfield MO 65801

5.0 CONTINUING AUTHORITY: A continuing authority is a company, business, entity or person(s) that will be operating the facility
and/or ensuring compliance with the permit requirements.

NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Ken Wilmot 417-881-1204 kwilmot@aeci.org
ADDRESS CITY STATE ZIP CODE
2814 So. Golden Ave. Springfield MO 65801

5.1 A letter from the continuing authority, if different than the owner, is included with this applicaton. [JYES [INO [ON/A

5.2 COMPLETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A MISSOURI PUBLIC SERVICE COMMISSION REGULATED ENTITY.
A. Is a copy of the certificate of convenience and necessity included with this application? [JYES []NO

5.3 COMPLETE THE FOLLOWING IF THE CONTINUING AUTHORITY IS A PROPERTY OWNERS ASSOCIATION.
A. Is a copy of the as-filed restrictions and covenants included with this application? [JYES [JNO

B. Is a copy of the as-filed warranty deed, quitclaim deed or other legal instrument which transfers ownership of the land for the
wastewater treatment facility to the association included with this application? [JYES []NO

C. Is a copy of the as-filed legal instrument (typically the plat) that provides the association with valid easements for all sewers
included with this application? []YES [JNO

D. Is a copy of the Missouri Secretary of State’s nonprofit corporation certificate included with this application? []YES [JNO

6.0 ENGINEER
ENGINEER NAME / COMPANY NAME TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Steve Putrich/Haley & Aldrich 216-706-1306 sputrich@haleyaldrich.com
ADDRESS CITY STATE ZIP CODE
6500 Rockside Rd. Suite 200 Cleveland OH 44131
7.0 APPLICATION FEE
DCHECK NUMBER I:lJETPAY CONFIRMATION NUMBER

8.0 PROJECT OWNER: | certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am
aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.

i ) O =

PROJECT OWNER SIGNATURErDocuSigned by:
(-

PRINTED NAME A2D5437A24BCA2C . DATE
Ken Wilmot 4/3/2020
TITLE OR CORPORATE POSITION TELEPHONE NUMBER WITH AREA CODE E-MAIL ADDRESS
Senior Vice President & Chief Operations Officer 417-881-1204 kwilmot@aeci.org
Mail completed copy to: MISSOURI DEPARTMENT OF NATURAL RESOURCES
WATER PROTECTION PROGRAM
P.0. BOX 176

JEFFERSON CITY, MO 65102-0176

END OF PART A.
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHETHER PART B NEEDS TO BE COMPLETE.

MO 780-2189 (02-19) Page 2 of 3
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	SECTION 01110 – SUMMARY OF WORK
	PART 1 – General
	1.01 Summary
	A. This Section summarizes the Work covered in detail in the complete Contract Documents.
	B. Owner: Associated Electric Cooperative, Inc. (AECI) is contracting for Work described in the Contract Documents.
	1. Work Site Location: AECI Cell 002 East and West, Located at Thomas Hill Energy Center (THEC) in Thomas Hill, Missouri

	C. Engineer: The Contract Documents were prepared by Haley & Aldrich, Inc., 6500 Rockside Rd. Suite 200, Cleveland OH 44131

	1.02 Project Description
	A. General Site Description:
	1. The Cell 002 East and West Improvements project area is approximately 36 acres.  Cells 002 East and West are former CCR impoundments previously closed by material removal.  The site is adjacent to active CCR impoundments.  The project includes, but...

	B. Description of Total Project:
	1. This Contract scope is to construct the Cell 002 East and West Improvements. The Work includes furnishing all labor, equipment and material required for all Work under this Contract. The Contract includes, but is not limited to, the following major...


	1.03 Contractor’s Use of Premises
	A. Exclusive Use: During the construction period, Contractor shall have full use of the designated Cell 002 East and West Improvements construction limits for execution of the Work. Use of premises is limited only by Owner's right to perform duties an...

	1.04 Owner’s Use of Premises
	A. Partial Owner Occupancy: The Owner reserves the right to occupy and to place equipment in completed areas prior to Project Completion provided that such occupancy does not interfere with completion of the Work. Such placing of equipment and partial...

	1.05 Work Sequence
	A. General: Construction sequence shall be a continuous physical construction program and determined by Contractor subject to Owner's need for continuous operation of existing facilities.
	B. Continuous Service of Existing Facilities: Exercise caution and schedule operations to ensure that functioning of present facilities will not be disrupted. Shutdown or disruption of Owner's operating facilities to perform the Work shall be held to ...
	C. Scheduled Events: Schedule the Work to conform to the following dates:
	1. Award of Contract: To be Specified by Owner
	2. Project Start:   Approximately 1 May 2020 (or as agreed to with Owner)
	3. Project Compete (as agreed to with Owner):
	Base Schedule: 15 October 2020
	Expedited Schedule: 30 September 2020


	1.06 Measurement and Payment
	A. Lump Sum: All Work indicated and specified in the Contract Documents shall be included in the Lump Sum Contract Price in accordance with SECTION 00400 Bid Form.

	1.07 Copies of Documents
	B. Additional Copies: Hard copies of above documents shall be furnished by the Contractor at their own cost.

	1.08 List of Drawings
	A. Contract Drawings:
	1. Each sheet of the Contract Drawings bears the following general title: “AECI, Thomas Hill Energy Center, Thomas Hill, Missouri, Cell 002 East and West Improvements Design”
	2. Individual sheet numbers and titles are as stated on index sheet under “Contract Drawings”.



	PART 2 – Products (not applicable)
	PART 3 – Execution (not applicable)
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	SECTION 01320 – PROJECT MEETINGS, SCHEDULES, AND REPORTS
	PART 1 – General
	1.01 Summary
	A. Project Meetings:
	1. Preconstruction conference.
	2. Progress meetings.
	3. Coordination meetings.
	4. Final site walk, punch list review.

	B. Schedules and Reports:
	1. Initial coordination schedules.
	2. Construction progress schedule.
	3. Procurement schedule.
	4. Construction progress reports.
	5. Schedule of values.

	C. Related Work Specified Elsewhere:
	1. Submittals: SECTION 01330.


	1.02 Project Meetings
	A. Preconstruction Conference:
	1. Owner will conduct a meeting within 15 days after the Effective Date of the Agreement, to review items stated in the following agenda and to establish a working understanding between the parties as to their relationships during performance of the W...
	2. This preconstruction conference shall be performed as a kickoff meeting prior to commencing any work.
	3. Contractor shall complete health and safety training prior to the preconstruction conference.
	4. Preconstruction conference shall be attended by:
	5. Meeting Agenda:
	6. Location of Meeting: Thomas Hill Energy Center
	7. Reporting:

	B. Progress Meetings:
	1. Contractor will schedule weekly teleconference meetings and at other times as determined by Owner.  Contractor to provide weekly update prior to weekly teleconference.
	2. Contractor to conduct a meeting at least monthly and at other times as determined by Owner. Owner’s Representative, Contractor, and Owner shall be represented at each meeting. With Engineer’s concurrence, Contractor my request attendance by represe...
	3. Contractor and each Subcontractor represented shall be prepared to discuss the current construction progress report and any anticipated future changes to the schedule. Each Subcontractor shall comment on the schedules of Contractor and other Subcon...
	4. If one Subcontractor is delaying another, Contractor shall issue such directions as are necessary to resolve the situation and promote construction progress.
	5. Meeting Agenda:
	6. Location of Meetings: Teleconference or Thomas Hill Energy Center as dictated by Owner.


	1.03 Schedules and Reports
	A. Initial Coordination Schedules:
	1. With Proposal, Contractor shall submit to Owner for review:
	2. Within 10 days after the Effective Date of Agreement, Contractor shall submit updates to Owner and Engineer for review and acceptance:

	B. Construction Progress Schedule:
	1. After submittal of preliminary construction progress schedule as stated above, submit a detailed construction progress schedule within 20 days after the Effective Date of Agreement. Base the schedule on the preliminary construction progress schedul...
	2. The schedule shall show the Work in a horizontal bar chart or other graphic format suitable for displaying scheduled and actual progress.
	3. Provide sub-schedules to define in more detail critical portions of schedules, including inspections and tests.
	4. Coordinate construction progress schedule with schedule of values, Submittal schedule, procurement schedule, progress reports, and payment requests.
	5. Owner and Engineer will review and comment on construction progress schedule and, upon agreement between Owner, Engineer, and Contractor on necessary changes:
	6. Submit schedule updates as part of the weekly teleconference submittal. Revise the construction progress schedule after each meeting, event, or activity where revisions have been recognized and accepted to reflect impacts of new developments on the...
	7. Update and submit 2 copies to Engineer and one copy to Owner of the revised schedule as required by Owner (weekly) to show actual progress compared to the originally accepted schedule and any proposed changes in the schedule of remaining Work. Incl...

	C. Procurement Schedule:
	1. After submittal of preliminary procurement schedule as stated above under "Initial Coordination Schedules", submit a detailed schedule for procurement of Equipment and Materials to be furnished by Contractor, Subcontractors, manufacturers, and Supp...
	2. Owner and Engineer will review and comment on the schedule for procurement, and upon agreement with Owner, Engineer, and Contractor concerning any necessary revisions, the schedule will be accepted.
	3. Procurement schedule shall coincide with the construction progress schedule and the Submittal schedule and shall indicate the date each item will be needed at the Site, the time required for delivery after order is placed, and whether Submittals ar...
	4. Update the accepted schedule for procurement as required by Engineer (weekly) to show the status of orders placed, Submittals, and delivery. Submit with the construction progress report.
	5. If requested by Owner, submit copies of purchase orders placed by Contractor or Subcontractors.

	D. Construction Progress Reports:
	1. Submit a report on actual construction progress as required by Engineer (once a week). More frequent reports may be required should the Work fall behind the accepted schedule.
	2. Construction progress reports shall consist of the revised construction progress schedule and a narrative report which shall include but not be limited to the following:
	3. Submit a construction progress report to Owner with each application for partial payment. Work reported complete but not readily apparent to Owner must be substantiated with supporting data when requested by Owner.
	4. If a schedule update reveals that, through no fault of Owner, the Work is likely to be completed later than the Project Completion date, Contractor shall:

	E. Schedule of Values:
	1. Based on the preliminary schedule of values, submit finalized schedule of values acceptable to Owner and Engineer as to form and basic details.
	2. Coordinate preparation of schedule of values with preparation and content of construction progress schedule.
	3. Content:



	PART 2 – Products (Not Applicable)
	PART 3 – Execution (Not Applicable)
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	SECTION 01330 – SUBMITTALS
	PART 1 – General
	1.01 Summary
	A. This Section includes definitions, descriptions, transmittal, and review of Submittals.

	1.02 General Information:
	A. Definitions:
	1. Shop Drawings, Product Data, and Samples are Technical Submittals prepared by Contractor, Subcontractor, Manufacturer, or Supplier and submitted by Contractor to Engineer as a basis for approval of the use of Equipment and Materials proposed for in...
	2. Informational Submittals are those technical reports, administrative Submittals, certificates and guarantees not defined as Shop Drawings, product data, or Samples.
	3. Refer to ARTICLES 1.03 and 1.04 of this Part for detailed lists of Submittals and specific requirements.

	B. Quality Requirements:
	1. Submittals such as drawings and data submitted to Engineer shall be of suitable quality for legibility and reproduction purposes. Every line, character, and letter shall be clearly legible. Drawings such as reproducibles shall be useable for furthe...
	2. Documents submitted to Engineer that do not conform to specified requirements shall be subject to rejection by Engineer, and upon request, Contractor shall resubmit conforming documents. If conforming Submittals cannot be obtained, such documents s...

	C. Language and Dimensions:
	1. All words and dimensional units shall be in the English language.
	2. Metric dimensional unit equivalents may be stated in addition to English units. However, English units of measurement shall prevail.

	D. Submittal Completeness:
	1. Submittals shall be completed with respect to dimensions, design criteria, materials of construction, and other information specified to enable Engineer to review the information effectively.
	2. Where standard drawings are furnished which cover a number of variations of the general class of Equipment, each drawing shall be annotated to indicate exactly which parts of the drawing apply to the Equipment being furnished. Use hatch marks to in...
	3. Reproduction or copies of Contract Drawings or portions thereof will not be accepted as complete fabrication or erection drawings. Contractor may use a reproduction of contract Drawings for erection drawings to indicate information on erection or t...

	E. Form of Submittals:
	1. Submittals and other Project documents shall be transmitted in electronic format as specified.
	2. Electronic Format:
	3. Digital delivery media shall be Owner's File Transfer Protocol (FTP) site.


	1.03 Technical Submittals
	A. Items shall include but not be limited to, the following:
	1. Manufacturer's specifications.
	2. Catalogs, or parts thereof, of manufactured Equipment.
	3. Shop fabrication and erection drawings.
	4. General outline drawings of Equipment showing overall dimensions and location of major components.
	5. Detailed Equipment installation drawings showing location of connections and all clearances required for erection, operation, and disassembly for maintenance.
	6. Schematic diagrams for electrical items, showing external connections, terminal block numbers, internal wiring diagrams, and one-line diagrams.
	7. Bills of material and spare parts list.
	8. Instruction books and operating manuals.
	10. Performance tests on Equipment by manufacturers.
	11. Welder qualification tests.
	12. Welding procedure qualification tests.
	13. Hydrostatic testing of pipes.
	14. Field test reports.
	15. Soil test reports.
	16. Certification on Materials.
	17. Samples.
	18. All drawings, catalogs, or parts thereof, manufacturer's specifications and data, samples, instructions, and other information specified or necessary:

	B. Schedule of Submittals:
	1. Prepare for Engineer's concurrence a schedule for submission of all Submittals specified or necessary for Engineer's approval of the use of Equipment and Materials proposed for incorporation in the Work or needed for proper installation, operation,...
	2. In establishing schedule for Submittals, allow 10 days in Engineer's office for reviewing original Submittals and 10 days in Engineer's office for reviewing resubmittals.
	3. The schedule shall indicate anticipated dates of original submission for each item and Engineer's approval thereof, and shall be based upon at least one resubmission of each item.
	4. Schedule all Submittals (Shop Drawings, product data, and Samples) required prior to fabrication or manufacture for submission within 30 days of the Notice to Proceed. Schedule Submittals pertaining to storage, installation, and operation at the Si...
	5. Resubmit Submittals the number of times required for Engineer's "Submittal Approved."  However, any need for resubmittals in excess of the number set forth in the accepted schedule, or any other delay in obtaining approval of Submittals, will not b...
	6. Where a Submittal is required by the Specifications or the accepted Submittal Schedule, Contractor shall not commence production of any part of the Equipment and Materials affected thereby until such Submittal has been reviewed and approved by Engi...

	C. Transmittal of Submittals:
	1. All Submittals (Shop Drawings, product data, and Samples) for Equipment and Materials furnished by Contractor, Subcontractors, manufacturers, and Suppliers shall be submitted to Engineer by Contractor.
	2. Transmit all Submittals to Engineer for approval as follows:
	4. Quantity Requirements:

	D. Engineer's Review:
	1. Engineer will review and take appropriate action on Submittals in accordance with the accepted Schedule of Submittals. Engineer's review and approval will be only to determine if items of Equipment and Materials covered by the Submittals will, afte...
	2. Engineer's review and approval will not extend to design data reflected in Submittals which is peculiarly within the special expertise of Contractor or Contractor's Subcontractors or Suppliers. Review and approval of a component item as such will n...
	3. Engineer's review and approval of Shop Drawings, product data, or Samples will not relieve Contractor of responsibility for any deviation from requirements of the Contract Documents unless Contractor has in writing called Engineer's attention to su...

	E. Submittal Action Stamp:
	1. Engineer's review action stamp, appropriately completed, will appear on all Submittals of Contractor when returned by Engineer. Review status designations listed on Engineer's action stamp are defined as follows:

	F. Instruction Books and Operating Manuals:
	1. In addition to electronic Submittals specified above, equipment instruction books and operating manuals prepared by the manufacturer shall include the following:
	2. Information listed above shall be bound into hard-back binders. Sheet size shall be 8-1/2 x 11. Capacity shall be a minimum of 1-1/2 inches, but sufficient to contain and use sheets with ease.

	G. Samples:
	1. Office Samples shall be of sufficient size and quantity to clearly illustrate the following:


	1.04 Information Submittals
	A. Informational Submittals are comprised of technical reports, administrative Submittals, and guarantees which relate to the Work, but do not require Engineer approval prior to proceeding with the Work. Informational Submittal types include, but are ...
	1. Temperature records.
	2. Shipping and/or packing lists.
	3. Job progress schedules.
	4. Equipment and Material delivery schedules.
	5. Warranties and guarantees.

	B. Transmittal of Informational Submittals:
	2. All Informational Submittals furnished by Contractor, Subcontractors, manufacturers, and Suppliers shall be submitted to Engineer by Contractor unless otherwise specified.
	3. Quantity Requirements:



	PART 2 – Products (Not Applicable)
	PART 3 – Execution (not applicable)
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	SECTION 01420 – DEFINITIONS AND STANDARDS
	PART 1 – General
	1.01 Summary
	A. Definitions:
	1. Basic contract definitions used in the Contract Documents are defined in the TERMS AND CONDITIONS. Definitions and explanations are not necessarily either complete or exclusive but are general for the Work.
	2. General Requirements are the provisions or requirements of DIVISION I Sections, and which apply to the entire Work of the Contract.

	B. Related Information Specified Elsewhere: Specification standards and associations applicable to the Work are specified in each Section.

	1.02 Specification Format and Content Explanations
	A. Specification Format: The Specifications are organized into Divisions and Sections based on the Construction Specifications Institute's (CSI) Section Format and Master Format numbering system. Some portions may not fully comply, and no particular s...
	1. Divisions and Sections: For convenience, a basic unit of Specification text is a "Section," each unit of which is numbered and named. These are organized with related Sections, into "Divisions," which are recognized as the present industry consensu...
	2. Section Numbering: Used for identification and to facilitate cross-references in Contract Documents. Sections are placed in numeric sequence; however, numbering sequence is not complete, and listing of Sections in Table of Contents at beginning of ...
	3. Page Numbering: Numbered independently for each Section. Section number is shown with page number at bottom of each page, to facilitate location of text.
	4. Parts: Each Section of Specifications generally has been subdivided into three basic "parts" for uniformity and convenience (PART 1 - GENERAL, PART 2 - PRODUCTS, and PART 3 - EXECUTION). These "Parts" do not limit the meaning of text within. Some S...
	6. Project Identification: Project file number and identification are recorded at bottom of each page of Specifications to minimize possible misuse of Specifications, or confusion with other Project Specifications.

	B. Specification Content:
	1. These Specifications apply certain conventions in the use of language and the intended meaning of certain terms, words, and phrases when used in particular situations or circumstances. These conventions are explained as follows:

	C. Assignment of Specialists: In certain instances, Specification text requires that specific Work be assigned to specialists in the operations to be performed. These specialists shall be engaged for performance of those units of Work, and assignments...
	D. Trades: Except as otherwise specified or indicated, the use of titles such as "carpentry" in Specification text, implies neither that the Work must be performed by an accredited or unionized tradesperson of corresponding generic name (such as "carp...

	1.03 Drawing Symbols
	A. Except as otherwise indicated, graphic symbols used on Drawings are those symbols recognized in the construction industry for purposes indicated. Refer instances of uncertainty to Engineer for clarification.

	1.04 Industry Standards
	A. Applicability of Standards: Except where the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents. Such standard...
	1. Referenced standards, referenced directly in Contract Documents or by governing regulations, have precedence over nonreferenced standards which are recognized in industry for applicability to the Work.
	2. Where compliance with an industry standard is required, the latest standard in effect at time of opening Bids shall govern.
	3. Where an applicable code or standard has been revised and reissued after the effective date of the Contract and before performance of Work affected by the revision, Engineer will decide whether to issue a Change Order to proceed with the revised st...
	4. In every instance the quantity or quality level shown or specified shall be the minimum to be provided or performed. The actual installation may comply exactly, within specified tolerances, with the minimum quantity or quality specified, or it may ...
	5. Each entity engaged in construction on the Project is required to be familiar with industry standards applicable to that entity's construction activity. Copies of applicable standards are not bound with the Contract Documents.

	B. Abbreviations and Names: Trade association names and titles of general standards are frequently abbreviated. Where such acronyms or abbreviations are used in the Specifications or other Contract Documents, they mean the recognized name of the trade...


	PART 2 – Products (not applicable)
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	SECTION 01520 – FIELD OFFICES AND SHEDS
	PART 1 – General
	1.01 Summary
	A. This Section includes requirements for temporary field offices and other structures required for office and storage space required by Contractor and Resident Project Representative.
	B. Related Work Specified Elsewhere:
	1. Temporary Utilities and Facilities: SECTION 01560.


	1.02 Submittals
	A. Contractor Plan for all facilities and utilities with proposal submittal.


	PART 2 – Products
	2.01 Field Offices:
	A. General:
	1. Provide trailers, mobile buildings, or buildings constructed with floors raised above ground, with steps, landings, and railings at entrance doors.
	2. Buildings shall be structurally sound, secure, and weathertight.
	3. Provide appropriate type fire extinguishers at each office and storage area.
	4. Maintain offices during progress of the Work.
	5. Install office spaces ready for occupancy 10 days after date stated in Notice to Proceed.

	B. Contractor’s Office:
	1. Provide a field office for Contractor's superintendent on the Site.
	2. It shall be of size required for general use, with lights, heat, furnishings, telephone service, and other necessary facilities and utilities required by Contractor's operations.

	C. Owner’s Representative’s Office:
	1. Provide a separate field office for Owner’s Representative on the Site.
	2. Provide the following minimum requirements:


	2.02 Storage Sheds and Trailers:
	A. On Site:
	1. Provide temporary buildings or trailers as necessary for storage of Equipment and Materials installed under this Contract.
	2. Provide ventilation and heating as required by Equipment and Material stored.

	B. Off Site:
	1. Advise Engineer of any arrangements made for storage of Equipment and Materials in a place other than Owner’s Site. Furnish evidence of insurance coverage with Application for Payment as required by owner.



	PART 3 – Execution
	3.01 Location, Installation and Maintenance:
	A. General:
	1. Place temporary buildings, trailers, and stored materials in locations acceptable to Owner or Engineer.  Work trailers shall be placed in the designed “Trailer” area as shown in the Contract Drawings.
	2. Install field offices and sheds to resist winds and elements of the locality where installed.
	3. Remove when no longer needed at the Site or when Work is completed.
	4. Keep approach walks free of leaves, mud, water, ice, or snow.
	5. At completion of Work, remove temporary buildings and trailers, foundations (if any), utility services, and debris.
	6. Prepare ground or paved areas as specified in applicable Sections.
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	SECTION 01530 – TEMPORARY BARRIERS AND CONTROLS
	PART 1 – General
	1.01 Summary
	A. This Section includes General Requirements for:
	1. Work Site Location: AECI Cell 002 East and West, Located at Thomas Hill Energy Center (THEC) in Thomas Hill, Missouri
	2. Safety and protection of existing property.
	3. Barriers.
	4. Environmental controls.
	5. Access roads and parking areas.
	6. Traffic control and use of roadways.

	B. Related Work Specified Elsewhere:
	1. Temporary Utilities and Facilities: SECTION 01560.



	PART 2 – Products (Not Applicable)
	PART 3 – Execution
	3.01 Safety and Protection of Work and Property:
	A. General:
	1. Provide for the safety and protection of the Work and of Materials and Equipment to be incorporated therein, whether in storage on or off the Site. Provide protection at all times against rain, wind, storms, frost, freezing, condensation, or heat t...
	2. Notify Owner’s Representative immediately at any time operations are stopped due to conditions which make it impossible to continue operations safely or to obtain proper results.
	3. Construct and maintain all necessary temporary drainage and do all pumping necessary to keep excavations and trenches free of water.
	4. Concrete pads less than 28 days old shall not be loaded without written permission from Owner’s Representative.

	B. Property other than Owner’s:
	1. Provide for the safety and protection of property at the Site or adjacent thereto, including trees, pavements, roadways, structures, utilities, and Underground Facilities not designated for removal, relocation, or replacement in the course of const...
	2. Operation of valves or other appurtenances on existing utilities, when required, shall be by or under the direct supervision of the owning utility.
	3. The applicable requirements specified for protection of the Work shall also apply to the protection of existing property of others.
	4. Before acceptance of the Work by Owner, restore all property affected by Contractor's operations to the original or better condition.


	3.02 Barriers
	A. General:
	1. Furnish, install, and maintain suitable barriers as required to prevent public entry, to protect the public, and to protect the Work. Remove when no longer needed or at completion of Work.
	2. Materials may be new or used, suitable for the intended purpose, but shall not violate requirements of applicable codes and standards or regulatory agencies.
	3. Barriers shall be of a neat and reasonable uniform appearance, and structurally adequate for the required purposes.
	4. Maintain barriers in good repair and clean condition for adequate visibility. Relocate barriers as required by progress of Work.
	5. Repair damage caused by installation and restore area to original or better condition upon removal.


	3.03 Environmental Controls:
	A. Dust Control:
	1. Provide positive methods and apply dust control materials to minimize raising dust from construction operations; and to prevent airborne dust from dispersing into the atmosphere.
	2. Control dust produced on both public and private roads due to construction activities. Control methods and measures shall be coordinated with Owner.

	B. Water and Erosion Control:
	1. Provide methods of erosion and sediment control from storm water runoff according to the approved Stormwater Pollution Prevention Plan (to be developed by Contractor, approved by Engineer, and permitted by Contractor) to meet the requirements of th...
	2. Plan and execute construction and earthwork by employing methods to control surface drainage from cuts and fills, and from borrow and waste disposal areas to prevent erosion and sedimentation.
	3. Control fill, grading, and ditching to direct surface drainage away from excavations, pits, and other construction areas; and to direct drainage to proper runoff.
	4. Provide, operate, and maintain hydraulic equipment of adequate capacity to control surface and groundwater.
	5. Treat and dispose of surface runoff water in a manner to prevent flooding, erosion, sedimentation, or other damage to any portion of the Site or to adjoining areas, and in a manner acceptable to authorities having jurisdiction.

	C. Debris Control and Clean-up:
	1. Keep the premises free at all times from accumulations of debris, waste materials, and rubbish caused by construction operations and employees. Responsibilities shall include:
	2. Prohibit overloading of trucks to prevent spillages on access and haul routes. Provide periodic inspection of traffic areas to enforce requirements.

	D. Pollution Control:
	1. Provide methods, means, and facilities required to prevent contamination of soil, water, or atmosphere by the discharge of hazardous or toxic substances from construction operations.
	2. Notify Owner in event of any spill. Owner shall provide Contractor with a contact list at the preconstruction meeting.
	3. Provide equipment and personnel, perform emergency measures required to contain any spillages, and remove contaminated soils or liquids. Excavate and dispose of any contaminated earth off-Site in approved locations and replace with suitable compact...
	4. Take special measures to prevent harmful substances from entering public waters, or sanitary or storm sewers.


	3.04 Access Roads and Parking Areas
	A. New Temporary On-site Roads and Parking Areas:
	1. Locate roads, drives, walks, and parking facilities to provide access to construction offices, mobilization, Work, storage areas, and other areas required for execution of the Contract.
	1. Provide access for emergency vehicles. Maintain driveways a minimum of 15 feet wide between and around combustible materials in storage and mobilization areas.
	2. Maintain traffic areas free of excavated materials, construction equipment, snow, ice, and debris.
	3. Construct temporary bridges and culverts to span low areas and allow unimpeded drainage.
	4. Keep fire hydrants and water control valves free from obstruction and accessible for use.
	5. Construction:
	6. Removal:


	3.05 Traffic Control and Use of Roadways
	A. Traffic Control:
	1. Provide, operate, and maintain equipment, services, and personnel, with traffic control and protective devices, as required to expedite vehicular traffic flow on haul routes, at Site entrances, on-Site access roads, and parking areas. This includes...
	2. Remove temporary equipment and facilities when no longer required. Restore grounds to original, better, or specified condition when no longer required.
	3. Provide and maintain suitable detours or other temporary expedients if necessary.
	4. Bridge over open trenches where necessary to maintain traffic.
	5. Consult with governing authorities to establish public thoroughfares which will be used as haul routes and Site access. All operations shall meet the approval of owners or agencies having jurisdiction.
	6. Contractor to abide by all facility regulations and guidelines as relates to traffic control on facility access and haul roads.

	B. Maintenance of Roadways:
	1. Repair roads, walkways, and other traffic areas damaged by operations. Keep traffic areas as free as possible of excavated materials and maintain in a manner to eliminate dust, mud, and hazardous conditions.
	2. All operations and repairs shall meet the approval of owners or agencies having jurisdiction.
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	SECTION 01560 – TEMPORARY UTILITIES AND FACILITIES
	PART 1 – General
	1.01 Summary:
	A. This Section includes requirements of a temporary nature not normally incorporated into final Work. It includes the following:
	1. Utility services.
	2. Construction and support facilities.
	3. Construction aids.
	4. Safety and health.
	5. Fire protection.

	B. Related Work Specified Elsewhere:
	1. Field Offices and Sheds: SECTION 01520.
	2. Temporary Barriers and Controls: SECTION 01530.


	1.02 References:
	A. American National Standards Association (ANSI):
	1. A10 Series -Safety Requirements for Construction and Demolition.

	B. National Electrical Contractors Association (NECA):
	1. Electrical Design Library -Temporary Electrical Facilities.:

	C. National Fire Protection Association (NFPA):
	1. 10 -Portable Fire Extinguishers.
	2. 70 -National Electrical Code.
	3. 241 - Safeguarding Construction, Alterations, and Demolition Operations.

	D. National Electrical Manufacturers Association (NEMA).
	E. Underwriters Laboratories (UL).

	1.03 Submittals:
	A. Contractor Plan for all facilities and utilities with proposal submittal.
	B. Temporary Utilities: Submit reports of tests, inspections, meter readings, and similar procedures performed on temporary utilities.
	C. Implementation and Termination Schedule: Submit a schedule indicating implementation and termination of each temporary utility within 15 days of the date established for commencement of the Work.

	1.04 Quality Assurance:
	A. Regulations: Comply with industry standards and applicable laws and regulations of authorities having jurisdiction, including but not limited to:
	1. Building Code requirements.
	2. Health and safety regulations.
	3. Utility company regulations.
	4. Police, Fire Department, and rescue squad rules.
	5. Environmental protection regulations.

	B. Standards:
	1. Comply with NFPA 10 and 241, and ANSI A10 Series standards "Temporary Electrical Facilities."
	2. Comply with NEMA, NECA, and UL standards and regulations for temporary electric service. Install service in compliance with NFPA 70.

	C. Inspections: Arrange for authorities having jurisdiction to inspect and test each temporary utility before use. Obtain required certifications and permits.

	1.05 Project Conditions:
	A. Temporary Utilities: Prepare a schedule indicating dates for implementation and termination of each temporary utility.
	B. Conditions of Use: Keep temporary services and facilities clean and neat in appearance. Operate in a safe and efficient manner. Take necessary fire prevention measures. Do not overload facilities or permit them to interfere with progress. Do not al...


	PART 2 – Products
	2.01 Materials and Equipment:
	A. Provide new materials and equipment. If acceptable to Owner, undamaged previously used materials and equipment in serviceable condition may be used. Provide materials and equipment suitable for the use intended, of capacity for required usage, and ...
	B. Electrical outlets: Provide properly configured, NEMA-polarized outlets to prevent insertion of 110- to 120V plugs into higher voltage outlets. Provide receptacle outlets equipped with ground-fault circuit interrupters, reset button, and pilot ligh...
	C. Electrical Power Cords: Provide grounded extension cords. Use hard-service cords where exposed to abrasion and traffic. Provide waterproof connectors to connect separate lengths of electric cords if single lengths will not reach areas where constru...
	D. Lamps and Light Fixtures: Provide general service incandescent lamps of wattage required for adequate illumination. Provide guard cages or tempered-glass enclosures where exposed to breakage. Provide exterior fixtures where exposed to moisture.
	E. Heating Units: Provide temporary heating units that have been tested and labeled by UL, FM, or another recognized trade association related to the type of fuel being consumed.
	F. Fire Extinguishers: Provide hand-carried, portable, UL-rated, Class A fire extinguishers for temporary offices and similar spaces. In other locations, provide hand-carried, portable, UL­ rated, Class ABC, dry-chemical extinguishers or a combination...


	PART 3 – Execution
	3.01 Temporary Utilities:
	A. General:
	1. Engage the appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching, compatible materials and equipment. Comply with ...
	2. Provide adequate utility capacity at each stage of construction. Prior to availability of temporary utilities at the Site, provide trucked-in services as required for start-up of construction operations.
	3. Obtain and pay for temporary easements required to bring temporary utilities to the Project Site, where Owner's permanent easement cannot be used for that purpose.
	4. Furnish, install, and maintain temporary utilities required for adequate construction, safety, and security. Modify, relocate, and extend systems as Work progresses. Repair damage caused by installation or use of temporary facilities. Grade the are...
	5. The types of temporary construction utilities and facilities required include, but not by way of limitation, water distribution, drainage, dewatering equipment, enclosure of Work, heat, ventilation, electrical power distribution, lighting, hoisting...
	6. Inspect and test each service before placing temporary utilities in use. Arrange for required inspections and tests by governing authorities and obtain required certifications and permits for use.
	7. Materials used for temporary service shall not be used in the permanent system unless approved by Owner and Engineer.


	3.02 Temporary Electricity and Lighting:
	A. New Service:
	1. Arrange with utility company and provide service required for power and lighting.
	2. Connect temporary service in a manner directed by utility company officials. Provide separate meter for metering of power used by all entities authorized to be at or perform Work at the Project Site.
	3. The electric service shall be of sufficient capacity and characteristics for the various construction tools, machinery, lights, heating and air conditioning, pumps, and other tools required by Contractor and its Subcontractors.
	4. Provide weatherproof, grounded, power distribution system sufficient to accommodate construction operations requiring power, use of power tools, electrical heating, and lighting. Provide overload protection. Supply power for electric welding, if an...
	5. Provide all necessary temporary wiring, panelboards, switches, outlets, and other devices so that power and lighting is available throughout the construction area. Include meters, transformers, overload protection disconnects, automatic ground faul...
	6. Provide adequate artificial lighting for all areas of Work when natural light is not adequate for Work.

	B. Costs of Installation and Operation:
	1. Pay fees and charges for permits and applications.
	2. Pay costs of installation, maintenance, removal of temporary services, and restoration of any permanent facilities used.
	3. Pay costs of electrical power used.
	4. Obtain and pay costs for temporary easements required across properties other than that of Owner.


	3.03 Temporary Heat and Ventilation:
	A. General:
	1. Provide temporary heat, ventilation, and cooling as required to maintain adequate environmental conditions to facilitate progress of the Work, to meet specified minimum conditions for the installation of materials, and to protect materials and fini...
	2. Methods of heating and fuel shall be suitable for particular purposes. Portable heaters shall be standard approved units with controls.

	B. Use of Existing Systems:
	1. Existing systems for temporary heating, cooling, or ventilating do not exist at the Site.

	C. Costs of Installation and Operation:
	1. Pay fees and charges for applications, permits, and inspections.
	2. Pay costs of installation, operation, maintenance, removal of equipment, and restoration of existing or permanent facilities if used.
	3. Pay cost of fuel used.


	3.04 Temporary Water:
	A. Water supply to be used for moisture adjustment and dust control will be provided by Owner through the use of the existing pond areas on-site as directed by the Owner. Contractor shall be responsible for providing equipment necessary to obtain wate...

	3.05 Temporary Telephone Service:
	A. General:
	1. If cellular/mobile and internet services are to be used by Bidder, Bidder shall arrange and secure with local cellular/mobile telephone service Company to provide mobile telephone service for use by Contractor and so Contractor can be reached at co...

	B. Costs of Installation and Operation:
	1. Pay all costs for service connection/disconnection, Internet service charges, and telephone service charges for local calls. Toll charges shall be paid by the party who places the call.


	3.06 Temporary Sanitary Facilities:
	A. Contractor-Furnished Facilities:
	1. Furnish, install, and maintain temporary sanitary facilities for use through construction period. Remove on completion of Work.
	2. Provide for all construction workers under this Contract and representatives at the Site.
	3. Toilet facilities shall be of the chemical, aerated recirculation, or combustion type, properly vented, and fully enclosed with a glass- fiber-reinforced polyester shell or similar nonabsorbent material.
	4. Drinking Water Fixtures: Provide containerized tap-dispenser type drinking water units.
	5. Supply and maintain toilet tissue, paper towels, paper cups and similar disposable materials as appropriate for each facility. Provide appropriate covered waste containers for used material.

	B. Use of Existing Facilities:
	1. Existing restrooms facilities shall not be used.


	3.07 Temporary Construction Aids:
	A. General:
	1. Provide construction aids and equipment required by personnel and to facilitate the execution of the Work; scaffolds, staging, ladders, stairs, ramps, runways, platforms, railings, hoists, cranes, chutes, and other such facilities and equipment.
	2. Materials may be new or used, must be suitable for the intended purpose, and meet the requirements of applicable codes, regulations, and standards.


	3.08 Temporary Safety and Health:
	A. Contractor shall be solely responsible for initiating, maintaining, and supervising all safety and health precautions and programs in connection with the Work. Contractor shall take all necessary precautions for the safety of and shall provide nece...
	B. Contractor shall abide by the HASP Guidelines of Owner and the Thomas Hill Energy Center Contractor's Safety Manual prepared by Owner. Owner shall supply Contractor with a copy of this document at the preconstruction meeting. Contractor to prepare ...

	3.09 Temporary Fire Protection:
	A. General:
	1. Contractor shall be responsible for development of a fire prevention and protection program for all Work under this Contract.
	2. The program shall comply with the applicable provisions for safety and protection specified in the Contract Documents and with applicable parts of the NFPA 10 and 241.
	3. Locate fire extinguishers where convenient and effective for their intended purpose.
	4. Store combustible materials in containers in fire-safe locations.
	5. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire protection facilities, stairways, and other access routes for fighting fires. Prohibit smoking in hazardous fire exposure areas.
	6. Provide supervision of welding operations and similar sources of fire ignition.
	7. Post warning and instructions at each extinguisher location and instruct construction personnel on proper use of extinguishers and other available facilities at Project Site. Post local fire department telephone number on or near each telephone ins...


	3.10 Installation and Removal:
	A. Relocation: Relocate construction aids as required by progress of construction, storage limitations, or Work requirements and to accommodate requirements of Owner and other contractors at the Site.
	B. Removal: Remove temporary materials, equipment, and services when construction needs can be met and allowed by use of permanent construction, or at completion of the Project.
	C. Repair: Clean and repair damage caused by installation or by use of temporary facilities.
	1. Remove foundations and underground installations for construction aids.
	2. Grade the areas of the Site affected by temporary installations to required elevations and clean the area.
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	SECTION 01780 – CONTRACT CLOSEOUT
	PART 1 – General
	1.01 Summary
	A. This Section includes administrative and procedural requirements for Contract closeout including, but not limited to, the following:
	1. Inspection procedures.
	2. Project record document submittal.
	3. Instruction book and operating manual submittal.
	4. Submittal of warranties.
	5. Final cleaning.

	B. Closeout requirements for specific construction activities are included in the appropriate Sections of the Specifications.
	C. Related Work Specified Elsewhere:
	1. Prerequisites to Substantial Completion and Final Acceptance: TERMS AND CONDITIONS.
	2. Submittals: SECTION 01330.


	1.02 Project Completion
	A. Preliminary Procedures: Before requesting final inspection for certification of final acceptance and final payment, complete the following. List exceptions in the request.
	1. Submit the final payment request with releases and supporting documentation not previously submitted and accepted. Include insurance certificates for products and completed operations where required.
	2. Submit an updated final statement, accounting for final additional changes to the Contract Price.
	3. Submit a certified copy of Engineer's final inspection list of items to be completed or corrected, endorsed and dated by Engineer. The certified copy of the list shall state that each item has been completed or otherwise resolved for acceptance and...
	4. Submit final meter readings for utilities, a measured record of stored fuel, and similar data as of the Date of Substantial Completion or when Owner took possession of and assumed responsibility for corresponding elements of the Work.
	5. Submit consent of surety to final payment.
	6. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	7. Submit a final liquidated damages settlement statement.
	8. Submit specific warranties, workmanship Bonds, maintenance agreements, final certifications, and similar documents.
	9. Submit record drawings, instruction books and operating manuals, final project photographs, damage or settlement surveys, property surveys, and similar final record information.
	10. Deliver tools, spare parts, extra stock, and similar items.
	11. Make final changeover of permanent locks and transmit keys to Owner. Advise Owner's personnel of changeover in security provisions.
	12. Complete start-up testing of systems and instruction of Owner's operation and maintenance personnel. Discontinue and remove temporary facilities from the Site, along with mockups, construction tools, and similar elements.
	13. Complete final cleanup requirements.

	B. Reinspection Procedure: Engineer will reinspect the Work upon receipt of notice that the Work, including inspection list items from earlier inspections, has been completed, except for items whose completion is delayed under circumstances acceptable...
	1. Upon completion of reinspection, Engineer will prepare a certificate of final acceptance. If the Work is incomplete, Engineer will advise Contractor of Work that is incomplete or of obligations that have not been fulfilled but are required for fina...
	2. If necessary, reinspection will be repeated.


	1.03 Record Document Submittals:
	A. General: Do not use record documents for construction purposes. Protect record documents from deterioration and loss in a secure, fire-resistant location. Provide access to record documents for Engineer's reference during normal working hours.
	B. Record Drawings: Maintain a clean, undamaged set of prints of Contract Drawings and Shop Drawings. Mark the set to show the actual installation where the installation varies substantially from the Work as originally shown. Mark which drawing is mos...
	1. Record information concurrently with construction progress.
	2. Mark record sets with red erasable pencil. Use other colors to distinguish between variations in separate categories of the Work. Mark each document "PROJECT RECORD" in neat, large, printed letters.
	3. Mark new information that is important to Owner and Engineer but was not shown on Contract Drawings or Shop Drawings.
	4. Note related Change Order numbers where applicable.
	5. Organize record drawing sheets into manageable sets. Bind sets with durable-paper cover sheets; print suitable titles, dates, and other identification on the cover of each set.
	6. Upon completion of the Work, submit record drawings to Engineer for Owner's records.
	7. Include the following:

	C. Record Specifications: Maintain one complete copy of the project records including Addenda. Include with the project records one copy of other written construction documents, such as Change Orders and Modifications issued in printed form during con...
	1. Mark these documents to show substantial variations in actual Work performed in comparison with the text of the Specifications and modifications.
	2. Give particular attention to substitutions and selection of options and information on concealed construction that cannot otherwise be readily discerned later by direct observation.
	3. Note related record drawing information and product data.
	4. Upon completion of the Work, submit record Specifications to Engineer for Owner's records.
	5. Include the following:

	D. Record Product Data: Maintain one copy of each product data Submittal. Note related Change Orders and markup of record drawings and specifications.
	1. Mark these documents to show significant variations in actual Work performed in comparison with information submitted. Include variations in products delivered to the Site and from the manufacturer's installation instructions and recommendations.
	2. Give particular attention to concealed products and portions of the Work that cannot otherwise be readily discerned later by direct observation.
	3. Upon completion of markup, submit complete set of record product data to Engineer for Owner's records.

	E. Record Samples Submitted: Immediately prior to Substantial Completion, Contractor shall meet with Engineer and Owner's personnel at the Project Site to determine which Samples are to be transmitted to Owner for record purposes. Comply with Owner's ...
	F. Miscellaneous Record Submittals: Refer to other Specification Sections for requirements of miscellaneous record keeping and Submittals in connection with actual performance of the Work. Immediately prior to the date or dates of Substantial Completi...
	G. Instruction Books and Operating Manuals: Organize operation and maintenance data into suitable sets of manageable size as specified in SECTION 01330.
	H. Electronic Documentation:
	1. In addition to paper copies, provide electronic versions of record documents showing "as­ constructed" conditions, "as-constructed" construction progress schedule, master field drawing list showing final revisions, instruction books, and operating ...

	I. Warranties and Bonds: Specified in TERMS AND CONDITIONS and SECTION 01330.

	1.04 Spare Parts:
	A. Products Required:
	1. Provide to Owner a list of recommended products, spare parts, maintenance tools, and maintenance materials for products installed as part of the Work.
	2. Products listed shall be identical to those installed in the Work. Include quantities required from Supplier or manufacturer of original purchase to avoid variations in manufacture.



	PART 2 – Products (not applicable)
	PART 3 – Execution
	3.01 Closeout Procedures:
	A. Operation and Maintenance Instructions: Arrange for each installer of Equipment that requires regular maintenance to meet with Owner's personnel at Project Site to provide instruction in proper operation and maintenance. Provide instruction by manu...
	1. Instruction books and operating manuals.
	2. Record documents.
	3. Spare parts and material lists.
	4. Tools.
	5. Lubricants.
	6. Fuels.
	7. Identification systems.
	8. Control sequences.
	9. Hazards, hazardous chemicals data sheets.
	10. Cleaning.
	11. Warranties and bonds.
	12. Maintenance agreements and similar continuing commitments.

	B. As part of instruction for operating Equipment, demonstrate the following procedures:
	1. Start-up.
	2. Shutdown.
	3. Emergency operations.
	4. Noise and vibration adjustments.
	5. Safety procedures.
	6. Economy and efficiency adjustments.
	7. Effective energy utilization.


	3.02 Final Cleaning:
	A. General: Contractor shall keep the Site premises free from accumulations of waste materials, rubbish, and other debris resulting from the Work. Regular Site cleaning is included in SECTION 01530.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to the condition expected in a normal, commercial cleaning and maintenance program. Comply with manufacturer's instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion.
	2. Remove temporary structures, tools, equipment, supplies, and surplus materials.
	3. Remove temporary protection devices and facilities which were installed to protect previously completed Work.
	4. Special Cleaning: Cleaning for specific units of Work is specified in applicable Sections of Specifications.

	C. Removal of Protection: Remove temporary protection and facilities installed for protection of the Work during construction.
	D. Compliance: Comply with regulations of authorities having jurisdiction and safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess materials on the Owner's property without Owner approval. Do not discharge volatile,...
	1. Extra materials of value remaining after completion of associated Work become Owner's property. Dispose of these materials as directed by Owner.

	E. Repairs:
	1. Repair damaged protective coated surfaces.
	2. Repair roads, fences, and other items damaged or deteriorated because of construction operations.
	3. Restore all ground areas affected by construction operations.
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	SECTION 02070 – GEOTEXTILE
	PART 1 – General
	1.01 Summary
	A. This Section includes geotextile to be used at the following locations:
	1. Bedding material for riprap and rock channel protection.
	3. Reinforcement beneath crushed stone base on access roads.

	B. Related Work Specified Elsewhere:
	1. Site Preparation and Earthwork: SECTION 02301
	2. SWPPP and Sediment & Erosion Controls: SECTION 02625


	1.02 References:
	A. Applicable Standards:
	1. American Society for Testing and Materials (ASTM):


	1.03 Submittals:
	A. Submit as specified in DIVISION 1.
	B. Includes, but not limited to, the following:
	1. Product Data: Specifications, installation instructions, and general recommendations from materials manufacturer of geotextile filter fabric. Specification sheets shall give full details of minimum physical properties and test methods used.
	2. Chemical resistance data.
	3. Verification that manufacturer's quality control includes inspection for broken needles where appropriate before material leaves manufacturer's plant.
	4. Geotextile manufacturer's quality control certificates for each roll of geotextile delivered to the Project Site. The quality control certificates shall be submitted prior to installation and include material components listed in this Section.
	5. The geotextile installer's Quality Control manual describing method of documenting placement, seaming, laps, and related items.


	1.04 Quality Assurance:
	A. All geotextile manufacturer quality control testing shall meet or exceed requirements of this Section. Any materials that do not conform to these requirements shall be retested or rejected at the direction of Engineer.
	1. Any geotextile that has been delivered to the Project Site that is rejected shall be removed from the Project Site and replaced at Contractor's expense. Sampling and conformance testing of geotextile supplied as required for rejected material shall...


	1.05 Operating Conditions:
	A. Wind velocity of 0 to 70 miles per hour can occur.
	B. Ambient air temperatures at Site location to range from –10 F to 110 F.
	C. Ice formation may occur.

	1.06 Delivery, Storage, and Handling
	A. Supply geotextiles in rolls wrapped in impermeable and opaque protective covers. Mark or tag with the following information:
	1. Manufacturer’s name
	2. Product identification
	3. Lot Number
	4. Roll Number
	5. Roll Dimensions

	B. Protect geotextile from ultraviolet exposure, precipitation, or other inundation, mud, dirt, dust, puncture, cutting, other damaging or other deleterious conditions. Handle geotextiles in such a manner to ensure they are not damaged in any way.
	C. Receive, store, and handle geotextile materials as recommended by manufacturer. Completely cover all materials while being stored on-Site prior to use.
	D. Damaged material on rolls shall be cut out and removed from the Site.


	PART 2 – Products
	2.01 Fabric:
	A. Provide geotextile of generic type specified and tested to show compliance with specified performances.
	B. Geotextile shall be manufactured of new, first quality products designed and manufactured specifically for the purpose of filtering out soil fines while maintaining good drainage characteristics.
	C. Geotextile shall be so produced as to be free of tears, punctures, or any sign of contamination by foreign matter. Any such defect shall be repaired in accordance with the manufacturer's recommendations. Geotextile must be uniform in thickness with...
	D. Geotextiles shall be manufactured in rolls with minimum dimensions of 15 feet and 300 feet long. Variances for shorter roll lengths may be allowed at the discretion of the Engineer.
	E. Nonwoven, needle punched Geotextile properties (minimum average roll values unless otherwise noted):
	1. Material: nonwoven needle punched polypropylene or polyester.  Orange coloring for demarcation/high-visibility applications.
	2. Mass/Unit Area: ASTM D5261, 8 oz./yd2.
	3. Grab Tensile Strength: ASTM D4632, 158 pounds.
	4. Grab Elongation: ASTM D4632, 50%.
	5. Thickness: ASTM D5199, 70 mils.
	6. Sewn Seam Strength: ASTM D4884, 90 pounds/inch.
	7. Permittivity: ASTM D4491, 0.02 sec-1.
	8. Apparent Opening Size: ASTM D4751, less than or equal to No. 30 sieve (0.60 mm).
	9. CBR Puncture Resistance: ASTM D6241, 320 pounds.
	10. Trapezoid Tear Strength: ASTM D4533, 56 pounds.
	11. Ultraviolet Stability: ASTM D4355 or D7238, 70% after 500 hours.
	12. Permeability: ASTM D4491, 0.3 cm/sec.
	13. Water Flow: ASTM D4491, 100 gpm/ft2.

	F. Woven Geotextile for use beneath access road crushed stone shall be TenCate, Mirafi RS380i or approved equivalent.  Mirafi specifications are provided in Table 1 below:


	TABLE 1 – Mirafi RS380i Specifications
	PART 3 – Execution
	3.01 Examination:
	A. Verify that all surfaces to be lined are smooth, free of all foreign material, sharp objects, or debris of any kind.
	B. Verify that all surfaces to be lined provide a firm foundation with no sharp changes or abrupt breaks in grade.
	C. Verify that there is no standing water or excessive moisture on prepared subgrade.
	D. Contractor shall certify in writing that the surface on which the geotextile is to be installed is acceptable before commencing work.

	3.02 Preparation:
	A. When geotextile is to be placed directly on soil subgrades, subgrades shall be prepared in accordance with Section 02301.
	B. Surfaces to be lined shall be smooth and free of all rocks, stones, sticks, roots, sharp objects, or debris of any kind.
	C. The surface should provide a firm foundation for the geotextile with no sudden, sharp, or abrupt changes or breaks in grade.
	D. Standing water or excessive moisture shall not be allowed.

	3.03 Installation:
	A. Install non-woven geotextile and all accessories in accordance with these Specifications.
	B. Install non-woven geotextile on prepared surface or within trench using careful procedures with minimum handling. Unroll panels as close to their final position as possible.
	C. Seaming of Geotextile: Geotextile shall be seamed either by sewing or overlapping methods.
	1. Sewing Method:
	2. Overlapping Method:

	D. Adhere to the following stipulations while working on or near geotextile:
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	SECTION 02071 – FLOATING BAFFLE CURTAIN
	PART 1 – General
	1.01 Description
	A. Scope:

	1.02 Quality Assurance
	A. Manufacturer’s Qualifications:

	1.03 Submittals:
	1.04 Delivery, Storage and Handling
	A. Packing, Shipping, Handling and Unloading:

	1.05 Warranty

	PART 2 – Products
	2.01 Equipment Performance
	A. Description:
	B. Design Criteria
	1. Manufacturer to provide complete design criteria in submittals.


	2.02 Details of Construction
	2.03 Manufacturers

	PART 3 – Execution
	3.01 Installation:
	3.02 Manufacturer’s Services
	A. Provide to ENGINEER Certification that the floating baffle curtains were installed in accordance with the Contract Documents.
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	SECTION 02072 – GEOMEMBRANE LINER (FML)
	PART 1 – General
	1.01 Summary
	A. This Section includes geomembrane liner including all necessary and incidental items as detailed or required to complete the installation in accordance with the Contract Drawings and these Specifications.
	B. Related Work Specified Elsewhere:
	1. Site Preparation and Earthwork: SECTION 02301


	1.02 References
	A. Applicable Standards:
	1. American Society for Testing and Materials (ASTM):
	2. U.S. Environmental Protection Agency (EPA):
	3. Geosynthetic Research Institute (GRI):

	B. Definitions:
	1. Construction Quality Assurance (CQA) Plan: The CQA Plan is a written document that addresses the qualifications and responsibilities of the Engineer’s CQA staff, field guidelines for quality assurance, required laboratory and field tests, frequency...
	2. Contractor: The company awarded the construction contract and all related company employees and sub-contractors except as further defined herein.
	3. CQC (Construction Quality Control Manager): The Construction Quality Control (CQC) Manager is provided by Contractor (or Contractor’s Geomembrane Installer) to monitor installation, testing, and documentation of geomembrane installation. The Owner’...
	4. Engineer: Owner’s Engineer of record and all related staff reporting to the engineer including relevant CQA personnel, inspectors, etc. associated with the Cell 002 East and West Improvements project except as further defined herein.
	5. Geomembrane Manufacturer: The Geomembrane Manufacturer (GM) is the firm or firms responsible for the production and supply of the various geosynthetic components and is considered a sub-contractor to the Contractor. The geosynthetic manufacturer wi...
	6. Owner: AECI, including all relevant company employees associated with the Cell 002 East and West Improvements project, is the party that owns and operates the facility and is responsible for contracting the CQA activities. The Owner is also respons...
	7. QAE (Construction Quality Assurance Certifying Engineer): The QAE will have overall CQA responsibility to ensure the Cell 002 East and West Improvements project is constructed as specified and in accordance with this Plan. The QAE will be a registe...
	8. QAI (Quality Assurance Inspectors): The QAI will be employees of an independent consultant or inspection services contractor contracted by the Owner or will be the Owner’s employees. The inspectors will be trained in the proper use of the test meth...
	9. QAO (Quality Assurance Officer): The QAO will direct the day to day CQA activities during construction and will supervise the QAI. The QAO will be an employee or representative of the Owner. The QAO will understand the site design, proper construct...
	10. Quality Assurance Laboratory: Independent, third-party firm that performs necessary testing on samples (hired by the Contractor) taken from the site during construction.


	1.03 Submittals
	A. Submit as specified in DIVISION 1.
	B. Manufacturer certification of having successfully manufactured 10 million square feet of similar or high density polyethylene (HDPE) geomembrane flexible membrane liner (FML) for hydraulic containment purposes using smooth and textured geomembranes.
	C. Qualification certifying Geomembrane Installer has installed a combined total of 5 million square feet of similar HDPE smooth and textured geomembrane FML.
	D. Manufacturer's certification that Geomembrane Installer is approved or licensed to install manufacturer's geomembrane.
	E. A reference list of three projects on which Geomembrane Installer successfully installed HDPE. Include name and telephone of each project owner.
	F. Certification and supporting test data stating that resin used for geomembrane production meets or exceeds the requirements of Table 1, this Section.
	G. A written certification provided by geomembrane manufacturer stating the producer, product designation, batch number, and production data of all resin used in manufacture of all HDPE materials shipped to the Site. This certification shall be submit...
	H. Submit quality control certificates provided by geomembrane manufacturer for geomembrane delivered to Project Site prior to installation. Quality control certificates shall indicate geomembrane complies with specified material requirements and samp...
	I. Approximately two weeks prior to geomembrane shipment, provide three sets of geomembrane panel layout drawings.
	J. Provide Geomembrane Installer's quality control manual to include, but not be limited to, seam sampling, testing, means and methods to protect existing bottom liner geomembrane, and documentation of all installation and testing activities required ...
	K. Manufacturer's and Geomembrane Installer's written warranty and guarantees as outlined in ARTICLE 1.07, this Section.
	L. Certifications and calibration charts (current within 6 months prior to Effective Date of Agreement) for all testing apparatus and gauges to be used by Geomembrane Installer.
	M. Within 2 weeks after date geomembrane installation is complete, Contractor shall submit as-constructed drawings showing:
	1. Numbered panels.
	2. Numbered seams.
	3. Destructive test sample locations.
	4. Patches and repairs.
	5. Anchor trench locations.

	N. Elements included in the as-constructed drawings shall be surveyed by a Professional Surveyor registered in the state of Missouri and referenced to the coordinate system shown on the Contract Drawings.

	1.04 Quality Assurance
	A. Quality assurance conformance testing of the geomembrane liner will be performed by the Quality Assurance Laboratory. Conformance sampling shall be completed at a minimum frequency of one sample every 50,000 square feet of geomembrane to be deliver...
	1. Conformance testing of geomembrane shall include, but not be limited to, the following properties:
	2. Engineer may revise the test methods used for determination of conformance properties to allow for use of improved methods.

	B. Geomembrane conformance test data and geomembrane manufacturer quality control testing shall meet or exceed requirements outlined in Tables 1 and 2 of this Section prior to installation. Materials that do not conform to these requirements shall be ...
	C. Any geomembrane that has been delivered to the Project Site that is rejected shall be removed from the Project Site and replaced at Contractor's expense. Sampling and conformance testing of geomembrane supplied to replace rejected material shall be...
	D. Engineer, to Owner's account, will furnish a Construction Quality Assurance (CQA) Plan. Owner will provide a Quality Assurance Officer (QAO) to direct day to day CQA activities and will provide one, or more, Quality Assurance Inspectors (QAI) who w...
	E. Contractor shall provide (or arrange for Contractor’s Geomembrane Installer to provide) one or more Construction Quality Control (CQC) Managers to monitor installation, testing, and documentation of geomembrane installation. QAO and CQC Manager wil...
	1. Installation documentation shall be recorded by the CQC personnel.
	2. All geomembrane liner field and laboratory destructive sampling and testing shall be performed by the Geomembrane Installer/CQC personnel and at the Contractor's expense.


	1.05 Operating Conditions
	A. The geomembrane liner shall be manufactured for use under the following conditions:
	1. Geomembrane material will be exposed to direct sunlight and ultraviolet rays during the construction period.
	2. Wind velocity of 0 to 70 miles per hour can occur.
	3. Ambient air temperatures at Site location to range from -10 F to 110 F.


	1.06 Delivery, Storage, and Handling
	A. Deliver materials to the site only after the Engineer and the Owner approve required submittals.
	1. QAO shall observe and document that all rolls of geomembrane delivered to the site have been properly identified (at the manufacturer’s location) with the following for each component:

	B. Receive, store, and handle geomembrane lining materials as recommended by manufacturer. Cover all materials completely while stored on Site prior to use.
	C. All welding material shall be delivered in the original sealed containers, each with an indelible label bearing the brand name, manufacturer's mark number, and complete directions for storage.
	D. Damaged material on rolls shall be cut out and removed from the Site.
	E. Stack geomembrane a maximum of three (3) rolls high or as recommended by geomembrane manufacturer.

	1.07 Warranty
	A. Furnish a written warranty from the geomembrane manufacturer for a useful life of not less than 20 years from the date of installation, covering the geomembrane liner material under the specified operating conditions.
	B. Furnish as a minimum, a 2-year, non pro rata warranty from the Geomembrane Installer for the installation against defects.
	C. Such written warranties shall provide for the repair and/or replacement of any defect or defective areas of geomembrane, or compensation for defective work, upon written notification and demonstration by Owner or Engineer of the specific nonconform...
	D. Contractor shall be responsible for obtaining any necessary guarantees or certifications from geomembrane manufacturer and Contractor’s Geomembrane Installer and submitting them to Engineer and Owner prior to installation of geomembrane liner.


	PART 2 – Products
	2.01 Liner Material:
	A. Geomembrane Resin:
	1. HDPE

	B. Geomembrane Manufacturing:
	1. The material for the geomembrane shall be textured (both sides) high density polyethylene (HDPE).
	2. Do not exceed a combined maximum total of 1.5% by weight of additives other than carbon black or pigment. Identify percentage of processing aids, antioxidants, and other additives other than carbon black.
	3. Do not exceed 4% by weight of finished geomembrane for total combined processing aids, antioxidants, carbon black, and other additives.
	4. All additives for UV protection, thermal stability, color texturing, or processing agents shall not "bloom" to the surface over time or inhibit welding.
	5. Use materials produced in the United States or Canada.
	6. Provide finished product free from blemishes, holes, pin holes, bubbles, blisters, excessive gels, undispersed resins or carbon black, contamination by foreign matter, and nicks or cuts on edges.
	7. Identify each roll with labels indicating roll number, dimensions, and manufacturer.
	8. Table 2, at end of this Section, lists required HDPE geomembrane properties.
	9. No factory seaming of HDPE geomembrane panels will be accepted.
	10. All compound ingredients (raw material) for HDPE geomembranes shall be sampled and tested by geomembrane manufacturer.
	11. At the option of Owner, Engineer may inspect the geomembrane manufacturing process on a full-time basis.
	12. Select liner sheets in maximum possible length of roll to minimize seaming.


	2.02 HDPE Extrudate Rod or Bead:
	A. Shall meet geomembrane manufacturer requirements.
	B. Shall be made from same resin as geomembrane.
	C. Additives shall be thoroughly dispersed throughout the rod or bead.
	D. Additives shall include 2 to 3% carbon black.
	E. Shall be free of contamination by moisture or foreign debris.

	2.03 Welding Equipment:
	A. Supply seam welding accessories meeting the following requirements:
	1. Maintain sufficient operational seaming apparatus to continue work without delay.
	2. Use a power source capable of providing constant voltage under combined line load.
	3. Provide a protective lining and splash pad large enough to catch spilled fuel under the power generator, if located on the geomembrane liner.
	4. Provide tensiometers capable of measuring seam strength, calibrated and accurate to within 2 pounds.



	PART 3 – Execution
	3.01 Installation – Geomembrane Preparation and Deployment:
	A. Install geomembrane liner and all accessories in accordance with geomembrane manufacturer's instructions and as specified within. Should manufacturer's instructions conflict with these Specifications, request clarification from Engineer before proc...
	B. Approximately two weeks prior to arrival at the Site, provide Owner/Engineer with Geomembrane Installer personnel resumes demonstrating compliance with the following requirements:
	1. A minimum of one CQC Manager per shift shall be designated by the Contractor/Geomembrane Installer and approved by QAO.
	2. Each seaming crew shall have a designated foreman, who shall have had responsible charge of the installation of at least 2 million square feet of similar HDPE geomembrane FML. Seaming crew foreman shall work continuously with seaming crew.

	C. Prior to scheduled geomembrane installation, the Contractor, Owner, Engineer and/or QAO, Geomembrane Installer, QAI, CQC Manager and other Construction Quality Assurance personnel shall attend a pre-installation meeting at the Project Site. This me...
	1. Contractor shall be represented by the Project CQC Manager.
	2. At the pre-installation meeting, Site safety rules of operation, quality assurance, quality control, record keeping, scheduling, and methods of installation shall be discussed.

	D. Daily field records shall be maintained by Contractor of actual placement of each panel, certificates of subgrade acceptance, panel numbers placed, seams welded, destructive samples taken, field tests for peel and shear, trial weld test results, an...
	1. Submit a copy of each day's field records to QAO no later than the following work day.

	E. Prepare the surfaces that are to receive the geomembrane in accordance with the Contract Drawings and Specifications. Install geomembrane only on subgrade that has been approved in writing by Geomembrane Installer and QAO.
	1. Place geomembrane only on subgrade prepared according to these Specifications and free of rutting greater than 1-inch deep, sharp elevation changes, or other evidence of damage caused by vehicle traffic, erosion, or other causes.
	2. Report areas exhibiting deficient subgrade surface to QAO.

	F. Panel placement, seam welding technique, placement, and welding schedule shall minimize potential for accumulation of water beneath geomembrane.
	1. Any water ponded beneath geomembrane after geomembrane has been installed, due to Contractor's failure to minimize potential for accumulation of water, shall be removed by Contractor at no cost to Owner.
	2. Any compacted soil liner that has become excessively moist, soft, or unsuitable to perform its intended function shall be removed and replaced by Contractor at no cost to Owner.

	G. Construction or vehicular traffic upon exposed geomembrane shall be limited to lightweight, low ground pressure (LGP) or equivalent equipment (i.e., rubber-tired equipment such as a smooth tired ATV, Golf Cart, etc.) subject to the approval of QAO....
	H. Extreme care shall be taken by personnel while handling, unwrapping, transporting, positioning, and seaming geomembrane. Damage to geomembrane incurred during construction shall be repaired or replaced at Contractor's expense.
	1. Store geomembrane in a suitable area adjacent to or on the Work Site. Geomembrane delivered with folds or creases of any kind shall be rejected and removed from the Site.
	2. Protect geomembrane during storage so roll labels remain intact and readable. Any roll of geomembrane that has no label or label is damaged or otherwise illegible may be rejected by QAO or QAI.

	I. Provide temporary anchorage of geomembrane during installation. Any geomembrane exhibiting damage from wind or other causes prior to acceptance by QAO shall be removed by Contractor at no cost to Owner. It is the sole responsibility of the Contract...
	J. Contractor shall excavate, maintain, and backfill the geomembrane anchor trench. Anchor trench shall be "daylighted" to allow drainage while trench is open.
	K. Install geomembrane so as to minimize "trampolining" of the geomembrane at toe of slopes.
	L. Extrusion or fusion welds of adjacent panels shall extend continuously along full length of panels and anchor trench.
	M. Deploy and seam geomembrane panels in order to assure adequate, well distributed slack exists to account for expansion or contraction of geomembrane.
	N. Orient seams in a direction parallel to the line of maximum subgrade slope and place panels in a manner that minimizes number and length of field seams.
	O. Place geomembrane panels on slopes such that "upstream" panel forms the upper panel and overlaps "downstream" panel in order to minimize infiltration potential.
	P. Place geomembrane in a manner that does not damage the underlying compacted subgrade. Geomembrane liner installation equipment shall not make sudden stops or sharp turns during installation.
	Q. All longitudinal seams shall be at least 5 feet from toe and top of side slopes.

	3.02 Installation – Production Seaming of Geomembrane:
	A. All seaming, sealing, and welding material shall be of same materials and have same properties as geomembrane, where applicable.
	B. No production seaming shall commence until trial seaming as outlined in ARTICLE 3.03, this Part, is successfully completed and approved by CQA Monitor.
	C. QAO, in conjunction with Geomembrane Installer, will establish Site-specific limits of weather conditions including, but not limited to, temperature, humidity, precipitation, and wind speed and direction within which geomembrane panel placement and...
	1. Seaming shall not be conducted during precipitation, such as rain, snow, sleet, dew, or fog, in or below the seam area.
	2. Seaming shall not be conducted in presence of high winds, when dirt or debris is blown into seam areas, or when seam temperatures cannot be adequately monitored and controlled.
	3. Seaming shall not be conducted when ambient temperature falls below 35 F unless approved by QAO. In order for seaming to be approved, Geomembrane Installer shall be required, at a minimum, to perform an additional trial seam to demonstrate conforma...
	4. Seaming shall not be conducted when ambient temperature exceeds 104 F unless approved by QAO.

	D. For purposes of monitoring production geomembrane seaming, ambient temperature shall be measured by QAO.
	5. Record ambient temperature at multiple locations along the seam at a distance of 6 inches above geomembrane surface.


	E. Use lap joints to weld panels of HDPE geomembrane together in the field.
	1. Use a minimum overlap of 6 inches.
	2. Seams shall be fusion (double wedge) or extrusion-welded and as prescribed by EPA530/SW-91/051.
	3. Hold panels in position in a manner approved by QAO to prevent movement during welding and maintain a flat lap of panels.
	4. Prepare weld area to provide a suitable surface for adherence to panels to be welded.
	5. Weld area shall be free of dirt, dust, moisture, or other foreign material, and the cleaning process shall be approved by QAO.
	6. Apply the weld as soon as is practical after preparation and cleaning is completed.
	7. No glue or tape shall be used to temporarily hold panels together before welding.
	8. No solvents shall be used to clean panels prior to welding.
	F. Seam all geomembrane panels on the same day panels are deployed.
	G. Folds, wrinkles, or "fish-mouths" shall not be allowed within seam area.
	1. Where wrinkles or folds occur, the material shall be cut and overlapped, and a patch shall be applied.

	H. Extrusion Type Welding:
	1. To tack bond adjacent panels together, use procedures that do not damage geomembrane.
	2. Purge welding apparatus of heat-degraded extrudate before welding.
	3. Bevel top edges of geomembrane a minimum of 45  and full thickness of geomembrane before extrusion welding.
	4. Clean seam welding surfaces of oxidation by disc grinder or equivalent not more than 15 minutes before extrusion welding.
	5. When restarting welding, grind ends of all welds that are more than 5 minutes old.

	I. Application of a bead of extrudate over damaged geomembrane (bead repairs) shall be prohibited, except where explicitly approved by QAO.
	1. Repair surface defects, tears, punctures, and similar damage using additional geomembrane material as a patch extending beyond the repair area at least 6 inches in all directions.
	2. Nondestructively test all repairs and patches in both seam and non-seam areas. Do not cover repaired or patched geomembrane areas until test results with passing values are available.
	3. The CQC Manager shall maintain a record of all repairs and patches.

	J. Fusion seams shall not be repaired by placing extrusion welds directly over previously seamed areas. Repair fusion seams by using a patch or cap strip.
	K. The QAO may require repair or replacement of any area where excessive grinding, overheating, or unacceptable preparation, seaming, or testing techniques are observed. Such repair or replacement may be required even if samples removed from affected ...
	1. All repairs shall be completed by Geomembrane Installer at no additional expense to Owner.
	2. All patches for repair of the geomembrane shall have rounded comers such that the repair may be completed with a continuous extrusion weld.

	L. Geomembrane areas showing damage due to excessive scuffing, puncture, or distress from any cause shall be replaced or repaired.

	3.03 Geomembrane Seaming – Trial Welds and Trial Weld Sampling:
	A. The CQC Manager shall be responsible for performing field testing of all trial welds at Contractor's expense. The CQC Manager shall submit for Engineer's review and approval a trial weld quality control testing program.
	B. Trial welds shall be performed for each welder whenever any of the following conditions occur:
	1. Shift start-up.
	2. Four hours of continuous welder operation.
	3. "Cold" restart of the welder.
	4. Change in welding operator.
	5. Significant change in ambient temperatures, or
	6. As required by QAO.

	C. Trial welds shall be at least 10 feet in length for fusion welds and at least 10 feet in length for extrusion welds.
	1. Conduct trial welds using same personnel, equipment, and seaming parameters as will be used during production seaming.
	2. Make trial welds at location of production seams.

	D. Conduct sampling of trial welds from center two-thirds of final seam length.
	E. Trial seam test specimens shall be tested in peel and shear in accordance with the approved quality control testing program.
	1. Test minimum of 5 specimens for each trial seam, 2 in shear and 3 in peel.
	2. Qualification criteria for all destructive trial weld testing shall be per specified requirements in ARTICLE 3.04 of this Part for all 5 trial weld specimens.
	3. For double-track fusion welded seams, both welds shall meet the FTB and peel strength criteria.

	F. Trial weld test results shall meet the above criteria prior to performing any installation production welding. This may require repeating the trial seam process.
	1. Results of trial weld tests shall be noted in CQC Manager's trial weld test log.
	2. Furnish a copy of the test log to QAO or QAI not later than the following work day.


	3.04 Geomembrane Seaming – Production Seam Test
	A. All field seams shall be nondestructively tested over their full length using a vacuum test unit, air pressure (for double fusion seams only), spark testing, or other approved methods. Perform testing as seaming progresses and not at completion of ...
	1. Vacuum Testing:
	2. Air pressure testing for seaming processes producing a double seam with an enclosed channel:
	3. Spark testing for penetrations or other difficult areas not accessible for vacuum testing:

	B. Where practical, sample ends of production seams at panel ends.
	1. Perform field destructive testing for these samples on-Site using test method and approval criteria outlined in this Specification for trial weld samples.
	2. If end samples do not meet acceptance criteria stated for trial welds, the QAO will require CQC Manager to sample additional locations on the same seam and/or adjacent seams for laboratory destructive testing.

	C. Obtain samples of production welds suitable for destructive testing at locations determined by QAO.
	1. Frequency of sampling will be based on the following criteria:
	2. Each sample shall be 42 inches long and 12 inches wide.

	D. Repair of production seam where destructive samples were obtained shall be as specified by ARTICLE 3.02, this Part. Each repair seam shall be nondestructively tested by the CQC Manager.
	E. The weld in the destructive sample shall be laboratory tested in peel and shear (ASTM D6392). Qualification criteria for all destructive seam testing shall be as specified herein:
	1. The strength of all five out of five 1.0 in. (25 mm) wide strip specimens in shear should meet or exceed the values given in Table 2. Note that the unreinforced specimens are 1.0 in. (25 mm) wide strips. In addition, the shear percent elongation sh...
	2. The strength of all five out of five 1.0 in. (25 mm) wide strip specimens tested in peel should meet or exceed the values given in Table 2. In addition, the peel separation (or incursion) should not exceed the values given in Table 2 for all five o...
	3. Regarding the locus-of-break patterns of the different seaming methods in shear and peel, the following are unacceptable break codes per their description in ASTM D6392 (in this regard, SIP is an acceptable break code if the required strength, shea...

	F. Destructive laboratory testing of field samples and associated costs will be the responsibility of Contractor. The CQC Manager will express mail the sample to the laboratory. The laboratory will provide peel and shear test results by email or facsi...
	G. Should test results of any destructive test sample not meet criteria outlined in these Specifications, the CQC Manager shall obtain additional test samples a distance of approximately 10 feet in both directions from the original sample for laborato...
	1. In order to be considered qualified; each failed destructive seam sample shall be bounded by two passing destructive seam samples.
	2. Alternatively, the entire length of seam in question may be repaired by placement of a cap strip.

	H. The QAO may require additional random samples be taken for destructive testing in areas that visually appear defective or not in conformance with these Specifications. These samples shall be obtained and repaired by the CQC Manager.
	I. A final visual examination of all welds and in-place geomembrane will be completed by QAO or QAI.
	1. Contractor shall repair, in accordance with these Specifications, any area designated by QAO or QAI as not in accordance with the Specifications.
	2. Contractor shall be responsible for cleaning, sweeping, or other measures necessary to provide a thoroughly visible geomembrane surface for QAO or QAI’s inspection.
	3. QAO or QAI’s inspection will be performed following a complete inspection and approval by CQC Manager.
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	Table 1
	Properties for HDPE Resin (from GRI GM 13)
	Requirement
	Test Designation
	Test
	Min. 0.932 g/ml
	ASTM D1505
	Density(1)
	Max. 1 gram per 10 minutes
	ASTM D1238, Condition E
	Melt Index
	100 minutes
	ASTM D3895 (1 atm/2000C)
	Oxidative Induction Time
	1Measure on pure resin without additives.
	Table 2
	Required Physical Properties of 60 Mil and 100 Mil HDPE
	Smooth and Textured Geomembrane(1)
	Requirement
	Testing Frequency (see note)
	Test Method(2)
	Property
	100-Mil
	60-Mil
	Thickness
	Nominal 100 mils(4)
	Nominal 60 mils(3)
	ASTM D5199
	per roll
	Asperity Height(5), mils
	16 mils
	16 mils
	ASTM D7466
	Every 2nd roll
	Density
	Min. 0.940 g/cc
	Min. 0.940 g/cc
	ASTM D1505/D792
	200,000 lb
	Carbon Black Content
	2.0-3.0%
	2.0-3.0%
	ASTM D4218/D1603
	20,000 lb
	9 in Category 1 or 2 and 1 in Category 3
	9 in Category 1 or 2 and 1 in Category 3
	ASTM D5596
	45,000 lb
	Carbon Black Dispersion
	ASTM D6693, Type IV
	20,000 lb
	Tensile Properties
	 Yield Strength
	Min. 210 lb/in
	Min. 126 lb/in
	Min. 180 lb/in
	Min. 120 lb/in
	      Break Strength
	 Elongation at yield
	Min. 12%
	Min. 12%
	Min. 700%
	Min. 700%
	 Elongation at break
	(100% textured)
	(100% textured)
	Tear Resistance
	Min. 70 lb
	Min. 42 lb
	ASTM D1004
	45,000 lb
	Min. 150 lb
	Min. 90 lb
	ASTM D4833
	45,000 lb
	Puncture Resistance
	Min. 500 hr. 
	Min. 500 hr. 
	ASTM D5397
	Per GRI-GM 10
	Stress Crack Resistance
	Standard Oxidative Induction Time (OIT)
	Per each formulation
	Min. Avg. 100 minutes
	Min. Avg. 100 minutes
	ASTM D3895
	Notes:
	1. The required physical properties specified herein may be revised by Engineer to reflect new or revised test methods or to conform with improvements of current practices.

	100 Mil
	60 Mil
	Fusion Welded Seams
	200
	120
	lb/in.
	Shear Strength(2)
	50
	50
	%
	Shear Elongation(3)
	151
	91
	lb/in.
	Peel Strength(2)
	25
	25
	%
	Peel Separation
	100 Mil
	60 Mil
	Extrusion Fillet Seams
	200
	120
	lb/in.
	Shear Strength(2)
	50
	50
	%
	Shear Elongation(3)
	130
	78
	lb/in.
	Peel Strength(2)
	25
	25
	%
	Peel Separation
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	SECTION 02220 – SELECTIVE DEMOLITION
	PART 1 – General
	1.01 Description of the Work
	A. Selective demolition of existing features and items designated for removal.
	B. Protection of existing work designated to remain.
	C. Removal and salvage of items
	D. Removal and replacement of items.

	1.02 Submittals
	A. Submit as specified in DIVISION 1.
	B. Demolition Plan:
	1. Schedule of demolition, including removals, salvage and replacement in conjunction with Progress Schedule. Schedule shall be developed to ensure uninterrupted progress of Owner’s onsite operations.
	2. Proposed methods of demolition including removals, salvage and replacement and equipment to be used.
	3. Copies of authorizations and permits required to perform demolition work.

	C. Proposed plugging methods and materials for permanent plugging of discharge pipe(s).
	D. After demolition is complete, if requested by the Engineer, submit reports describing quantities and type of demolition materials; the locations, quantity, and method of disposal; and pre- and post-demolition photographic documentation of features ...

	1.03 Definitions
	A. Demolish, Demolition, or Remove: Remove and dispose of designated existing equipment, materials and ancillary features and components off-site at Contractor’s expense unless specifically noted on Contract Drawings.
	B. Remove and Salvage: Remove and deliver existing equipment materials, and ancillary features and components to Owner at the location as directed.
	C. Relocate: Remove and relocate existing equipment, materials, and ancillary features and components.
	D. Reinstall: Make service connections and provide functional equipment at designated new location.
	E. Retain, Remain or Protect: Leave designated existing equipment, materials, and ancillary features and components in place and protect from damage.

	1.04 Existing Conditions
	A. Information contained in the Contract Documents showing scope of demolition is based on available records and visual field observations.
	B. Owner assumes no responsibility for actual condition of items to be demolished. Conditions existing at the time of contract commencement will be maintained by Owner in so far as practicable. However, variations within structure may occur by Owner’s...


	PART 2 – Products (not applicable)
	PART 3 – Execution
	3.01 Preparation:
	A. The extent of demolition work shown on the Contract Drawings is based on collected survey information, review of record drawings and site observations. The specific extent of demolition for various items will be determined by the Engineer in the fi...
	B. Notify Owner and Engineer minimum 7 days prior to beginning demolition work.
	C. Protect existing vegetation, facilities, equipment, and fixtures to remain.
	D. Provide temporary barricades and other protection as required to protect Owner’s personnel and general public from injury due to the Work.
	E. Equipment and Materials Designated for Salvage:
	1. Do not remove and salvage features and materials without approval of Engineer.
	2. Store and maintain salvaged equipment and materials in same condition as when removed.

	F. Contractor and Engineer will document and record the condition of features and materials prior to removal. Photograph existing conditions at structure surfaces, equipment or to surrounding properties which could be construed as damage resulting fro...

	3.02 Demolition:
	A. Conduct demolition operations and debris removal in a manner ensuring minimum interference with roads, and other adjacent occupied facilities currently in use.
	B. Maintain existing utilities indicated to remain, or not indicated to be removed – keep in service, and protect against damage during demolition operations. Do not interrupt existing utilities serving occupied or used facilities, except when authori...
	C. Protect existing structures, features, and surfaces from damage.
	D. Protect materials and equipment designated for reuse.
	E. Contract Drawings define extent of demolition. Immediately notify the Engineer of damage to structures and features not identified for demolition or beyond the limits of demolition as shown or as determined by the Engineer.
	F. Remove materials to conform to new elevations, profiles and sizes. Comply with specified tolerances and finishes.
	G. Blasting is not allowed for demolition.
	H. Use water sprinkling, temporary enclosures, and other methods to limit dust.
	I. Saw cut or otherwise isolate materials to be removed to minimize damage to adjacent structures.
	J. Remove concrete in small sections.
	K. Assume all concrete to be demolished contains steel reinforcement.
	1. Cut back reinforcing steel and embedded material exposed by demolition to minimum one inch below concrete face.
	2. Repair damaged concrete surfaces as directed by the Engineer.

	L. Remove piping including valves and fittings where shown on the Drawings in a manner that preserves the integrity of work designated to remain for future connection or replacement.

	3.03 Disposal of Demolished Materials
	A. Concrete foundations and slabs removed as part of demolition activities may be broken into small pieces (not exceeding 6-inches in any dimension) and placed within Reno-mattresses, as specified in Drawings or hauled off-site and disposed of elsewhe...
	B. Remove debris, rubbish and other materials excluding concrete resulting from demolition operations from the project site. Transport and legally dispose of materials off site. Provide Owner with receipt for proof of disposal.

	3.04 Clean Up and Repair
	A. Remove tools, equipment and demolished materials from site upon completion of demolition work. Remove protections if conditions permit.
	B. Repair or replace damage beyond the limits of demolition using materials and methods appropriate for the particular location, as determined by the Engineer.




	02240 - Water Management_Issued for Bid.pdf
	SECTION 02240 – WATER MANAGEMENT
	PART 1 – General
	1.01 Summary:
	A. Within Cell 002 and Cell 003, Water Management means and methods will be the responsibility of the Contractor. It will be necessary to drawdown existing water levels in a controlled manner to maintain stability of the embankments, at the direction ...
	B. Pumps, piping, trenches, sumps, drains, well points, wells or other facilities may be required to effectively control, collect, and dispose of water within Cells 002 and 003 in accordance with the current NPDES permit.
	C. Utilize existing and/or provide supplemental hydrostatic (phreatic) groundwater level observation points (e.g., piezometers/wells, risers, etc.) as necessary to monitor groundwater level.

	1.02 Submittals:
	A. Submit as specified in DIVISION 1.
	B. Water Management Plan: Submit a Water Management Plan. The Plan shall include the following, as appropriate:
	1. Details regarding the anticipated types and locations of various equipment, proposed number and locations of observation points, and design calculations required to substantiate the Plan.
	2. Superintendence plan and schedule, indicating who will be responsible for observing the system and the proposed schedule when personnel will be on site to observe and maintain the system.
	3. Coordination with other work being performed on-site.
	4. If the Contractor purchases, rents, installs or mobilizes to the site any elements of the system before approval of the plan submittal, the Contractor does so at its own risk, and will not be due any additional compensation from the Owner if such e...
	5. Approval of the system proposed by the Contractor will be only with respect to basic principles of the methods the Contractor intends to employ. Approval does not relieve the Contractor of full responsibility for adequacy of the system and observan...


	1.03 Definitions:
	A. Hydrostatic (Phreatic) Groundwater Level: The groundwater level during construction.
	B. Groundwater Observation Points: Temporary subsurface points (e.g., piezometers/wells, risers, etc.) to observe groundwater elevations.
	C. Sump: A depression excavated within the ash pond.

	1.04 Available Data:
	A. The Contractor may refer to the logs of test borings, cone penetrometer (CPT) soundings, dilatometer (DMT) soundings and other related contract documents provided by the Owner, but shall draw their own conclusions as to the applicability of the inf...
	B. The subsurface conditions and groundwater observations from the test borings and existing monitoring points apply only to the locations of those monitoring points at the time the explorations and measurements were completed. The subsurface conditio...

	1.05 Quality Assurance and Quality Control
	A. Water Management operations shall be adequate to assure the integrity of the existing slopes and embankments and finished project and shall be the responsibility of the Contractor.


	PART 2 – Products
	2.01 Water Management System
	A. The water management system shall consist of any Contractor proposed and Owner approved ditches, sumps, drains, single- or multiple-stage well points, deep wells, or ejector.


	PART 3 – Execution
	3.01 General:
	A. Design, furnish, install, maintain, and operate a system that prevents loss of fines, boiling, quick conditions, or softening of foundation strata, and maintain stability of bottom of excavations so that every phase of the Work can be performed in ...
	B. The location of every element of the system shall minimize interference with excavation and construction activity.
	C. The Contractor shall review available subsurface data for the project site.
	D. At the start of construction, provide sufficient time to accomplish necessary initial water management to facilitate safe and productive earthwork operations within the work area in keeping with scheduled completion of work.
	E. At all times during construction, provide ample means and devices to remove promptly, and dispose of properly, all surface water within the work area.
	F. Discharged water shall be piped to the existing NPDES Outfall #001 via Cell 003 as shown on the Contract Drawings. Water removed shall not be discharged to cause erosion, siltation or other negative environmental impact on natural waterways or othe...

	3.02 Installation and Operation
	A. The location of every element of the Water Management system shall minimize interference with excavation and construction activity. Locations shall be subject to approval by the Engineer.
	B. In general, prior to any excavation within 3 feet of the groundwater level, the system shall be placed into operation to lower water levels. The Contractor shall provide superintendence in accordance with the approved plan during all periods of con...
	C. Provide complete standby equipment and power sources available for immediate operation as may be required, to adequately maintain the system on a continuous basis.

	3.03 Removal
	A. Obtain written approval from the Engineer before discontinuing operation of any portion of the Water Management system.
	B. Remove all elements of the system and observation wells from the site at the completion of the work, as approved by Owner.
	C. Where applicable, abandon observation points (existing and/or newly installed) by removing casing and backfilling holes with approved cement grout per MDNR well abandonment requirements.
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	SECTION 02301 – SITE PREPARATION AND EARTHWORK
	PART 1 – General
	1.01 Summary
	A. This Section includes all clearing and grubbing, excavating, subgrade preparation, filling, embankment construction, compacting, grading, trenching, backfilling, installation of riprap, placement of topsoil, and all related items necessary to compl...
	B. Related Work Specified Elsewhere:
	1. Water Management: Section 02240
	2. SWPPP and Erosion & Sediment Controls: SECTION 02625
	3. Geotextile: SECTION 02070
	4. Geomembrane Liner (FML): SECTION 02072
	5. Crushed Rock Base and Surface Course: SECTION 02702
	6. Seeding & Mulching: SECTION 02920


	1.02 References:
	A. Applicable Standards:
	1. American Society for Testing and Materials (ASTM) (Equivalent AASHTO standards may be substituted as approved):
	2. Occupational Safety and Health Administration (OSHA):
	3. Missouri Department of Transportation (MoDOT) - Standard Specifications.

	B. Definitions
	1. Suitable Materials: Materials suitable for use as fill include material that is free of roots, organic matter (except vegetative soil), frozen matter, or other materials that are determined by Engineer as unsuitable for fill.
	2. Unsuitable Materials: Materials unsuitable for use as fill include all material that contains debris, roots, organic matter (except vegetative soil), frozen matter, shale particles, coal, coal combustion residuals (CCR) or other materials that are ...
	3. Waste materials, as described for purposes of this Section, consist of unsuitable materials, excess suitable material, rock, demolition debris (except concrete as permitted for Subgrade Fill or use in Reno mattresses; see Part 2 Products, below), a...
	4. Owner: AECI including all relevant company employees associated with the construction project.
	5. Engineer: Owner’s Engineer of Record and all related staff reporting to the Engineer including relevant CQA personnel, inspectors, etc. associated with the Cell 002 East and West Improvements project.
	6. Contractor: The company awarded the Cell 002 East and West Improvements construction contract and all related company employees and sub-contractors.
	7. Bidder: Those companies invited to bid on the Cell 002 East and West Improvements project.


	1.03 Submittals:
	A. Submit as specified in DIVISION 1.
	B. Complete an Earthwork Construction Plan (EC Plan). The EC Plan shall be submitted at least 30 days in advance of the start of earthwork. The EC Plan shall be approved by the Engineer prior to any earthwork activities. Include all the following in t...
	1. Proposed schedule.
	2. Proposed borrow source(s) for offsite materials and proposed method(s) of sampling on-site stockpile(s) and off-site source(s) for acceptance.
	3. Proposed soil excavation, transport, processing, placement, compaction, and moisture control equipment, including catalog with weight, dimensions, and operating data.
	4. Proposed plan and sequencing of earthwork activities including, but not limited to:

	C. Laboratory test results of proposed borrow material (general fill, compacted soil liner, protective cover soil, and vegetative soil, as appropriate) from on or off site. For imported material, submit laboratory test results prior to shipment of the...
	D. Survey records as specified within this Section.

	1.04 Quality Assurance:
	A. Owner will retain an Engineer to observe grading operations and verify the requirements of these specifications are being met.
	B. Sampling and Testing:
	1. Tests to determine conformance with all requirements of this Specification for quality and properties of all Contractor-secured materials, including borrow materials (both on
	2. When incorporating materials into the Project, quality assurance testing will be performed during construction by an Engineer-approved independent third-party testing laboratory retained and compensated by Contractor.

	C. Surveys
	1. Survey work, to accurately determine locations, elevations, and quantities of Contract pay items, shall be performed during the course of construction by a Professional Surveyor registered in the state of Missouri. Surveyor shall be retained and co...
	2. Establish a uniform grid over the project area not to exceed 100 feet between grid points. In addition, grid points shall be established at the top, mid-point and base of all slopes and other locations of breaks in grade within the project area. Pr...
	3. Perform a survey and determine vertical elevations at each grid point upon completion of the following:
	4. Submit plan drawings indicating the location of each grid point and the vertical elevations upon completion of both the underlying surface and the top of the latest constructed layer, verifying that the required thickness of each layer listed above...
	5. Submit plan drawings within two weeks of completion of each layer. All plan drawings shall be submitted by Final Completion date as established during project kick-off. Engineer must approve the surveyed grades prior to placement of the overlying s...
	6. Survey drawings shall be performed or approved by a Professional Surveyor registered in the state of Missouri.
	7. All survey drawings shall depict horizontal locations in Missouri State Plane, Central Zone, North American Datum of 1983 (NAD83), U.S. Survey Feet and all vertical elevations shall be reported in North American Vertical Datum of 1988 (NAVD88).


	1.05 Project Conditions:
	A. Earthwork shall be made to the lines, grades and elevations shown on the Contract Drawings, or as necessary to construct the work as determined by the Contractor or as directed by the Engineer.
	B. Carefully maintain all benchmarks, monuments, and other reference points and replace as directed by Engineer if disturbed or destroyed.
	C. Prior to submitting bid, the Bidder shall make arrangements with Owner for entry to Site for the purpose of conducting additional subsurface investigations, including test borings, if the Contractor feels additional subsurface information is requir...
	D. Temporary Erosion and Sediment Controls: Furnish, install, construct, and maintain temporary measures to control erosion and minimize the siltation of intermittent streams and the pollution of private properties in conformance with Section 02625.  ...
	E. Disposition of Utilities:
	1. Remove or relocate existing utilities encountered which interfere with the Work in accordance with direction from each owning utility.
	2. Adequately protect from damage all encountered active utilities not interfering with the Work.
	3. Report active, inactive, and abandoned utilities encountered in excavating and grading operations. Provide as-constructed drawings of existing and relocated utilities upon completion of Work.



	PART 2 – Products
	2.01 General
	A. Unless otherwise stated, material gradations and properties specified in this Section are for materials prior to placement and compaction.

	2.02 Existing Trees/Shrubbery and Other Vegetative Material: Existing trees/shrubbery (woody vegetation) and other vegetative material (grassy vegetation) may not be shown on the Contract Drawings. Inspect the Project Site as to the nature, location, ...
	2.03 Suitable Materials: Materials suitable for use in embankment and fill include material that is free of debris, roots, organic matter, frozen matter, coal, and which is free of stone having any dimension greater than 2 inches in areas requiring a ...
	2.04 Unsuitable Materials:  Materials unsuitable for use in embankment and fill include all materials that contains debris, roots, organic matter, frozen matter, shale particles, coal, or material containing gravel or stone with any dimension greater ...
	2.05 Waste Materials:
	2.06 Borrow Materials:
	2.07 General Fill: General Fill will include suitable materials from required excavations or approved borrow sources with a maximum particle size of 1/2 the lift thickness. General fill uses will include construction of the Cell 002 West Access Road, ...
	A. Use material sufficiently friable to provide a dense mass free of voids and capable of satisfactory compaction.
	B. First utilize on site borrow areas to the extent possible. General fill materials may be subsequently obtained from off-site locations as approved by Owner or Engineer if additional material is required for grading.

	2.08 Subgrade Fill: Subgrade Fill includes all embankment and fill material, provided the material is free of roots or other woody organic matter, refuse, or other unsuitable material or clods greater than 1/2 the depth of the lift to be compacted. Su...
	A. The proposed Cell 002 East and West Improvements subgrade elevations are shown on the Contract Drawings and will be established by excavation and grading of suitable materials.
	B. No other alternative on-site or off-site material will be used as subgrade fill to achieve top of subgrade design elevations within Cell 002 East and West without Owner approval.

	2.09 Compacted Soil Liner Layer:
	2.11 Vegetative Soil Layer: Vegetative Soil Layer material will be used to construct the upper 6-inches of the final grades as shown on the Contract Drawings. The material shall consist of loam texture soils from the A horizon of soil profiles of loca...
	A. Shall have 90% passing the No. 10 sieve according to AASHTO T 27.
	B. Shall have an organic content between 1 and 10 percent according to AASHTO T 194.
	C. Shall have a pH between 5.0 and 8.0 as tested in conformance with ASTM D4972.

	2.12 Outlet Pipe and Structure Backfill: Pipe and Structure Trench Backfill material will consist of Cohesive Soil Material including dike material excavated during installation of the outlet pipes (as shown on the Contract Drawings) conforming to the...
	A. Shall have no particle size greater than 2-inches and no clods greater than 3-inches
	B. Shall have a maximum organic content of 1.0%
	C. Shall have a minimum 50 percent passing #200 sieve and maximum 10 percent greater than ¾-inch sieve

	2.13 Granular Drainage Material:
	2.14 Riprap: Rock for slope protection, ballast fill and outlet protection.
	A. Rock Material:
	1. Shall be dense, angular, sound fragments of quarry-run stone, resistant to abrasion. Material shall be free of cracks, seams, soil, organic material or other defects that would hasten degradation by water and/or frost action. Rounded boulders or co...
	2. Quantity of rock with an elongation greater than 3:1 shall not exceed 20% of the mass. No stone shall have an elongation greater than 4:1.
	3. Fines shall not exceed 5% by weight
	4. Not more than 10% of the stone shall show splitting, crumbling, or spalling when subjected to 5 cycles of the sodium soundness test as required by ASTM C88.
	5. The D50 size for the riprap will be as shown on the Contract Drawings, with the gradation conforming to the following requirements:
	6. In lieu of conforming to above specified test requirements, material with a proven history of satisfactory performance may be approved for use in the Work provided certification of this history is acceptable to Engineer.

	B. Filter Materials:
	1. Geotextile Fabric: As specified in SECTION 02070.


	2.15 Equipment:
	A. Equipment shall conform to MANUFACTURER’s specifications and shall be maintained in good working conditions at all times. Equipment shall operate at speeds needed to achieve the minimum specified density and to create a stable, compacted mass.
	B. All equipment and tools used in the performance of the work are subject to review by the OWNER before the work is started.
	C. Provide equipment for applying water of a type and quality adequate for the work, free of leaks and equipped with a distributor bar or other approved device to ensure uniform application.
	D. Provide equipment for mixing, aerating, and moisture conditioning subgrade materials, as required.
	E. Compaction Equipment: Self-propelled, smooth drum compactor (sheepsfoot compactor with 9-inch pads for compacted soil liner) with a minimum static drum weight of 5 tons and capable of producing a minimum centrifugal force of 25,000 pounds, or other...
	F. Special Compaction: Hand operated power tampers, vibratory plate compactors having a minimum static weight of 300 pounds and a minimum dynamic force of 1,000 pounds, or other special compaction equipment acceptable to OWNER to obtain the compaction...
	G. Low Ground Pressure (LGP) Equipment: LGP equipment required for the placement of the 24-inch thick lift of protective cover soil layer material shall consist of light-weight, wide-tracked equipment such as a Bobcat (skid-Steer) or D3 or D4 LGP Cate...


	PART 3 – Execution
	3.01 General
	A. Schedule work to minimize impact to ongoing OWNER operations, traffic, utilities, and other Contract work being completed. Coordinate all necessary interruptions with OWNER.
	B. Use equipment and methods appropriate for site conditions.
	C. Work shall be performed in accordance with all requirements of the site’s Stormwater Pollution Prevention Plan (SWPPP).
	D. Construction Access: Immediately remove all sediment tracked from the construction area onto Site access roads by shoveling and/or sweeping.
	E. CCR material shall not be stockpiled in areas outside of the identified Cell 003 limits as shown in the Contract Drawings, or direct load for on-site disposal as directed by the Owner.
	F. Finish the surface of all excavations, subgrades, and fills to a smooth surface free from irregularities, with uniform transitions made to adjacent areas. Grading shall direct any surface runoff away from the work areas and toward approved drainage...
	G. Unwater/Dewater areas of ponded water in accordance with Section 02240: Water Management.
	H. Assess existing conditions including adjacent property and possible effects of proposed temporary works and construction methods; and select and design such support systems, methods, and details as will assure safety to the public, adjacent propert...

	3.02 Site Preparation
	A. Identify required lines and grades as shown on the Contract Drawings.
	B. Erosion and sediment control measures shall be installed in accordance with the Contract Drawings, SWPPP and Sediment & Erosion Control, SECTION 02625, prior to the start of earthwork activities.
	C. Clearing and Grubbing:
	1. Perform only in areas where earthwork or other construction operations are to be performed. Unauthorized clearing will not be approved for payment, and Contractor is responsible for damage to existing plant life and features designated to remain.
	2. Protect tops, trunks, and roots of existing trees and site features which are to remain on Site.
	3. Do not disturb trees or shrubbery in public right-of-way or on property outside of the limits of disturbance.
	4. Clear areas and dispose of trees, brush, and other woody vegetation before starting construction. Remove tree stumps and roots larger than 3 inches in diameter.
	5. Woody vegetation and other trash and debris shall be removed from site.
	6. Do not burn combustible materials. Burning will not be allowed.
	7. Maintain cleared work areas in a condition free from additional vegetation growth for the duration of the project. Use of herbicides to discourage plant growth is not allowed. The Contractor shall be compensated for clearing each area only one time...
	D. Stripping:
	1. Remove topsoil from all areas within construction project limits which are to be used for any purpose except for stockpiling excavated materials as follows.
	2. Scrape areas clean of all brush, grass, weeds, roots, and other material.
	3. Strip to depth of approximately 6 to 12 inches or to a sufficient depth to remove excessive roots in heavy vegetation or brush areas and as required to segregate topsoil, or as directed by the Resident Project Representative.
	4. Stockpile topsoil in areas where it will not interfere with construction operations or existing facilities.  Stockpiled topsoil shall be reasonably free of subsoil, debris, and stones larger than 2 inches in diameter.
	5. Remove waste from the Site.


	3.03 Excavation:
	A. Verify locations of buried underground utilities and pipes and overhead utilities prior to performing any earthwork activities. Immediately notify the Engineer if underground utilities or other unexpected underground structures are encountered. Rep...
	B. All materials encountered, regardless of type, character composition and condition thereof, shall be considered "unclassified" for the purpose of payment, with the exception of existing bedrock. Determine quantity of various materials to be excavat...
	C. Excavate to the lines and grades as shown on the Contract Drawings.
	D. Blasting will not be permitted.
	E. The Engineer reserves the right, during the progress of the Work, to vary the slopes, grades or the dimensions of the excavation from those specified herein. Where the Engineer determines that the subgrade material is unsuitable through no fault of...
	F. Take all necessary precautions to preserve the material below and beyond the established lines of excavation. Repair damage to the work caused by the Contractor’s operations including disturbance of the material beyond the required excavation at no...
	G. Unless authorized in writing by the Engineer, all excavations shall be in the dry and in accordance with Section 02240: Water Management.
	H. Side slopes of all excavations shall be no steeper than that shown on the Drawings. In all cases, excavations shall conform with all safety requirements of OSHA and the Owner.
	I. Stabilize excavations or support surfaces of open cuts as required for the safety of operations. Provide sheeting, shoring, bracing, or other OSHA approved methods to retain excavations and prevent cave-ins and where excavation slopes might endange...
	J. Notify the Engineer as soon as possible of any unusual soil conditions or soil conditions that vary from the test borings and information provided in the Bid Documents.
	K. If slumping, heaving or any other evidence of instability is observed during excavation, immediately report evidence of instability to the Engineer.
	L. Separate excavated materials that are acceptable for use as fill/backfill materials from materials to be wasted.
	1. Minimize handling by placing suitable materials directly in the designated final locations, if possible and directed by the Engineer.
	2. Excavated materials that are acceptable for use as fill but are too wet for immediate compaction shall be aerated, by disking and mixing until the moisture content is reduced sufficiently to permit them to be placed and compacted.
	3. Dispose of excavated materials which are deemed to be unsuitable in an approved location. Excavated materials from the outlet pipe trench excavation shall not be judged unsuitable due to moisture content alone as the Contractor is required under th...


	3.04 Subgrade Preparation
	A. Do not prepare subgrade when temperatures could result in frozen conditions.
	B. Shape the subgrade so that a relatively uniform varying profile is obtained free of sharp offsets, protruding points, edges, or breaks, and so that variations in elevation are gradual, as shown on the Contract Drawings.
	C. Subgrade Preparation for General Fill and Outlet Structure and Pipe Trench Backfill
	1. Subgrade preparation at a minimum shall consist of scarifying the material a minimum of 6 inches in depth (4 inches where special compaction equipment is used), moisture conditioning the material to within -2 percent and +4 percent of optimum moist...
	2. If the underlying material is unsuitable to permit proper compaction of the subgrade, loosen, aerate (or excavate and remove), and recompact the subgrade until the top layer can be compacted to 95% of the laboratory ASTM D698 maximum dry density. T...
	D. Subgrade for Roadways:
	1. Extend subgrade to extents shown on the Contract Drawings.
	2. Cohesive Soil Subgrades: Compact the top 6 inches of subgrade for traffic areas in embankment or excavation to a minimum 95% of maximum dry density within -2 percent and +4 percent of optimum moisture content as determined by ASTM D698.
	3. Cohesionless Soil Subgrades: Compact the top 6 inches of subgrade for traffic areas in embankment or excavation to not less than 65% of relative density as determined by ASTM D4253 and D4254.
	E. Subgrade for Compacted Soil Liner:
	1. Scarify or disc subgrade to a minimum depth of 6 inches, if necessary, to remove unacceptable large particles.
	2. Compact scarified or disced subgrade and proof roll unscarified compacted subgrade with a steel- or rubber-tired roller having a minimum single axle weight of 10 tons. Compaction, when used, shall continue until the surface is relatively even, rutt...
	3. Subgrade material shall not have rock or gravel particles larger than 3 inches in any dimension within the upper 3 inches.
	4. Construction of the compacted soil liner shall not begin until the subgrade has been prepared in accordance with these Specifications and approved by Resident Project Representative.
	5. Standing water or excessive moisture will not be allowed. Subgrades deemed to be too wet shall be dried and recompacted as required to meet specifications for subgrades.
	6. Maintain prepared subgrade until compacted soil liner is installed.  Scarify, moisture condition, and recompact subgrade if damaged or shrinkage cracking occurs.
	F. Compacted Soil Liner as Subgrade for Geomembrane Liner:
	1. Proof roll entire compacted soil liner with a steel- or rubber-tired roller having a minimum single axle weight of 10 tons to provide a smooth surface for the geomembrane liner. No rut greater than one inch will be accepted. Notify Resident Project...
	2. Weak or compressible areas which cannot be satisfactorily compacted shall be removed and replaced with properly compacted soil liner material.
	3. All surfaces to be lined shall be smooth, free of all foreign, organic, or sharp objects; rock or gravel of any size; or debris of any kind.
	4. Standing water or excessive moisture will not be allowed.  Soil liner deemed to be too wet shall be dried and recompacted as required to meet specifications for compacted soil liner.
	5. Maintain prepared compacted soil liner until geomembrane liner is installed.  Scarify, moisture condition, and recompact soil liner if damaged or shrinkage cracking occurs.

	G. Finish the surface of all subgrades to a smooth surface free from irregularities, with uniform transitions made to adjacent areas. Grading shall direct any surface runoff away from the work area and toward approved drainage systems or impoundments....
	H. Grade within the following tolerances from the design slope lines and grades ensuring that positive slopes are maintained per Contract Drawings:
	1. Geomembrane Subgrade: ±2 inches except where indicated on the Contract Drawings

	I. Protect prepared subgrades, including previously approved subgrade, from weather, construction equipment, or other factors as outlined in this Specification. Subgrade surfaces, including previously approved subgrade, that become softened or otherwi...

	3.05 Fill Placement
	A. General
	1. Before placing fill materials, verify the subgrade has been prepared and inspected by the Engineer. Do not place fill without written approval from the Engineer.
	2. The compacted surface of any layer of fill or subgrade which is too wet or too dry for bonding to the next layer of materials shall be dried or moistened, scarified, and compacted before the next layer is placed.
	3. Place fill to the lines and grades shown on the Contract Drawings and written field clarifications by the Engineer.
	4. The distribution and gradation of materials throughout the fill shall be such that, to the extent practicable, the material will be free from lenses, pockets, or layers of material differing substantially in texture, gradation and moisture from the...
	5. Control and conduct all operations including, but not limited to, transporting, stockpiling, excavating, and placing materials to minimize contamination, segregation, and particle breakdown.
	6. Fill materials shall be thoroughly moisture treated as necessary to achieve required compaction and performance criteria and shall be maintained at the appropriate moisture content during compaction.
	7. Do not place snow, ice, or frozen earth in fill; do not place fill on a frozen surface. Stop fill placement temporarily during unsuitable weather conditions, as directed by the Engineer.
	8. Rework materials which have not been placed in accordance with these specifications. Reworking may include removal, re-handling, reprocessing, recompacting, or combinations of these procedures, as required by the Engineer.

	B. Placing General Fill:
	1. Loose Lift Thickness: Subgrade fills shall be tracked in-place at a maximum loose lift thickness of 8 inches.
	2. Placement Water Content: Place material to within -2 percent and +4 percent of optimum moisture content as determined by ASTM D698.
	3. In-Place Dry Density: Compact material to no less than 95 percent of maximum dry density as determined by ASTM D698.
	4. Compaction: Lifts shall be compacted via a minimum of three (3) equipment passes per lift. Contractor shall demonstrate adequacy of compacted subgrade fill lifts by periodically proof-rolling placed lifts at the discretion and direction of the Engi...
	5. Placement Water Content & In-Place Dry Density:  No placement water content restrictions or in-place dry density technical requirements have been established for placement of subgrade material. Instead, material placement will be solely based on su...
	6. Completed Subgrade shall be completed within ±2 inches of the indicated grade except where indicated on the Contract Drawings.

	D. Placing Compacted Soil Liner:
	1. Construct soil liner to the contours and elevations indicated.
	2. The compacted soil liner shall be developed, in general, by placing suitable soil material in loose lifts not exceeding 6 to 8 inches and compacting in successive 6-inch thick layers (maximum compacted lift thickness) for a total compacted soil lin...
	3. Compact each lift so that the in-place dry unit weight and moisture content are within the indicated acceptable placement range to achieve the specified hydraulic conductivity of the compacted soil liner.
	4. Adjust moisture content of soil liner material as follows:
	a. In amounts less than 2% after placement, but prior to processing and compaction:
	i) Moisture content may be adjusted less than 2% during the processing stage if the processing equipment allows for direct addition of water and processing equipment will produce a uniformly mixed material with even moisture distribution.
	b. In amounts greater than 2%:
	i) Prior to placement at a separate location.
	ii) In a maximum 12-inch thick layer of material.
	iii) With tilling equipment such that the soil liner material will wet or dry evenly.
	c. With a distributor bar or other approved equipment that will distribute moisture evenly and at a constant rate.
	5. Stagger horizontal joints between overlying and underlying lifts a minimum of 5 feet to avoid a continuous construction joint that may penetrate through two or more lifts.
	6. Compacted soil liner not planned to receive additional lifts in the next 14 hours shall be protected by one of the following:
	a. Sealing the surface with a flat wheel roller and placing temporary (removable) covers approved by Resident Project Representative over the area. Anchor covers by means that will not damage the compacted soil liner.
	b. Placing a minimum of 6 inches of loose soil liner material on the surface of the compacted soil liner. Moisture content of loose soil liner material shall be tested prior to resuming soil liner construction.  If moisture content adjustment is requi...
	c. Placing a minimum of 6 inches of loose, temporary soil cover (not to be used as soil liner material) on the surface of the compacted soil liner. The loose, temporary soil cover must be completely removed prior to placement of acceptable soil liner ...
	7. Protect soil liner from damage caused by freezing, desiccation, erosion, vehicular traffic, or other harsh exposure conditions. Repair or replace damaged portions of compacted soil liner as directed by Resident Project Representative.
	8. Protect the compacted soil liner after placement of the final lift so that the in-place dry unit weight and moisture content are maintained within the acceptable placement range developed by Engineer until the final lift is covered by the geomembra...
	9. If the soil liner is damaged by exposure, remove the lift, adjust the moisture content if required, and recompact to meet the requirements of this Specification.
	10. Place soil liner on side slopes in horizontal layers. After compaction, trim horizontal layers on side slopes to final slope and thickness indicated.
	11. The final surface lift (top 6 inches compacted) shall not contain rock or stone particles larger than 0.5 inches in maximum dimension.
	E. Placing Protective Cover Soil Layer:
	1. Care should be taken during all aspects of backfill placement including assurance that the appropriate thickness of fill is maintained beneath a vehicle.
	2. Place material using LGP equipment to avoid damage to the geomembrane.
	3. Place initial lift of material in a continuous layer with a minimum thickness of 18 inches.
	4. A spotter shall be in position beside the LGP equipment during placement of the initial lift to monitor the placement and thickness of the backfill on the liner and warn against problems during placement.
	5. LGP equipment shall avoid sharp skid turns with one tread locked to minimize stresses on liner material. Instead ensure that equipment uses long sweeping turns when changing directions.
	6. Use a minimum three (3) passes to achieve nominal compacted and stable (non-raveling, competent) conditions to the satisfaction of the Engineer. Subsequent separation soil layer placement, if required, can be placed in thinner lifts, as necessary t...
	7. Completed Protective Cover Soil Layer shall be completed within ±2 inches of the indicated grade except where indicated on the Contract Drawings. However, the total layer thickness shall not be less than specified, and minimum design slopes of the ...

	F. Placing Vegetative Soil Layer:
	1. Placement:
	2. Cleanup:

	G. Placing Riprap:
	1. Place to full course thickness in one operation in a manner to avoid displacing underlying materials.
	2. Place riprap in such a manner as to produce a reasonable well-graded, stable mass of rock with a minimum practicable percentage of voids. Hand place, only if necessary, to achieve a finished product free from objectionable pockets of small stones a...
	3. If riprap is shown to be installed on geotextile during riprap placement, limit drop height of riprap placed on geotextile to three feet or less. Geotextile shall be free of tears, holes, and sags prior to placement of riprap.
	4. Chinking: Provide laborers during placement and rearrangement of loose rock fragments, “chinking” of void spaces, and hand placement as needed to comply with the requirement for a stable layer of riprap.
	5. Place riprap as indicated on the Contract Drawings.
	6. Place within a tolerance of ±3 inches from the design slope lines and grades.
	7. Maintain riprap protection until accepted; replace any material displaced during construction of the same.


	3.06 Outlet Structure and Pipe Trenching & Backfill
	A. General:
	1. Provide all materials necessary to backfill trench excavations on Site prior to start of excavation in each section and make such adjustments as are required to meet unexpected conditions.

	B. Trenching & Backfill for Outlet Pipe Installation:
	1. Perform excavations in accordance with requirements of this Section.
	2. Excavation below the pipe subgrade shall be to the depth specified on the Contract Drawings or as directed by the Engineer. The excavation below the pipe subgrade shall be backfilled with Trench Backfill placed in layers as specified in this section.
	3. Special compaction is required for backfilling the pipe to ensure shape, integrity and alignment of pipe is maintained. Place specially compacted trench backfill in accordance with the requirements of this Section.
	4. Pipes shall be protected from lateral displacement and possible damage resulting from superimposed backfill loads, impact or unbalanced loading during backfilling operations.
	5. A sufficient amount of the trench backfill material to hold the pipe in rigid alignment shall be uniformly deposited and thoroughly compacted on each side.
	6. Outlet Pipe trench backfill placed at any point within 6-inches of the top of the pipe shall be deposited and compacted in 8-inch loose layers and shall be compacted to obtain a minimum of 95% of maximum dry density as determined in accordance with...
	7. Trench backfill materials placed above the centerline of the pipe to a plane 6 inches above the top of pipe shall be deposited in such manner as to not damage the pipe.
	8. The remainder of the trench shall be refilled in layers not more than 12 inches in loose thickness and compacted to obtain a minimum of 95% maximum dry density as determined in accordance with ASTM D698.

	C. Anchor Trenching:
	1. Perform excavations in accordance with requirements of this Section.
	2. Excavation of the anchor trenches shall be to the depth specified on the Contract Drawings or as directed by the Engineer.
	3. Special compaction is required for backfilling anchor trenches. Place specially compacted trench backfill in accordance with the requirements of this Section.
	4. Geomembrane and geotextile materials shall be protected from displacement and possible damage resulting from trench backfill and compaction loads.
	5. Trench backfill shall be placed in layers not exceeding 8 inches in loose thickness and compacted to obtain a minimum of 95% maximum dry density as determined in accordance with ASTM D698.


	3.07 Maintenance:
	A. Protect newly graded and vegetative soiled areas from actions of the elements.
	B. Fill and repair settling or erosion occurring prior to acceptance of the Work and re-establish grades to required elevations and slopes.
	C. Under provisions of the guarantee, correct any settlement of embankment, fill, or backfill and damages created thereby within 1 year after acceptance of the Work.  Make repairs within 10 days after notification of settlement by Owner.

	3.08 Field Quality Control
	A. Construction quality control is the responsibility of the Contractor. The Contractor shall arrange with an approved independent laboratory for the tests at the frequency noted in the Construction Quality Assurance Plan. Correct action required due ...
	B. Provide the Engineer 24 hours advance notice, when requesting a test for acceptance of work in progress or a final acceptance test. The Contractor is responsible for scheduling work activity in accordance with material QC testing and the Engineer’s...
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	SECTION 02430 – PIPE GROUTING
	PART 1 – General
	1.01 Summary
	A. Abandonment in place by completely grouting with non-shrink grout the buried portion of the discharge pipes and existing culverts as shown on the Contract Drawings.  Alert Engineer of any items or conditions discovered in the field during construct...
	B. Related Work Specified Elsewhere:
	1. Concrete: SECTION 03050.


	1.02 References
	A. American National Standards Institute (ANSI):
	1. B40 – Pressure Gauges and Gauge Attachments.

	B. American Society for Testing and Materials (ASTM):
	1. C138 – Standard Test Method for Density (Unit Weight), Yield and Air Content (Gravimetric) of Concrete.
	2. C150 – Standard Specification for Portland Cement.
	3. C260 – Standard Specifications for Air-Entraining Admixtures for Concrete.
	4. C494 – Standard Specification for Chemical Admixtures for Concrete.
	5. C1017 – Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete.
	6. C1602 – Standard Specification for Mixing Water Used in the Production of Hydraulic Cement Concrete.


	1.03 Submittals:
	A. Submit as specified in DIVISION 1.
	B. Grouting qualifications statement – The Contractor or grouting subcontractor and assigned supervision personnel shall have completed a minimum of three projects in the last five years that involved abandoning in place piping by grouting.
	C. Grouting Plan. The plan shall include:
	1. Product data and manufacturer’s recommendations for all materials to be used.
	2. Proposed grouting equipment, grouting pipe, drainpipe, valves, fittings, and other equipment.
	3. Proposed method and equipment for cleaning of existing pipe.
	4. Planned temporary bulkhead design and construction.
	5. Grouting procedures for filling the discharge pipe with grout.
	6. Procedures and sequencing of grouting operations – completely filling the discharge pipe with grout; methods to prevent incorporating excess water, air pockets, or voids; and proposed methods to vent air and drain water from the discharge pipe.
	7. Proposed pumping pressures.

	D. Equipment Data: Grout pump type and rating curves, mixer details, and lists of other proposed mixing equipment.

	1.04 Delivery, Storage and Handling:
	A. Deliver all materials in original, unopened, undamaged packages or containers, or approved bulk handling equipment, with manufacturer’s brand name and contents clearly identified. Protect materials against dampness. Store materials under cover and ...
	B. Cement will be stored in suitable moisture-proof enclosures. Cement that has become caked or lumpy shall not be used.

	1.05 Sequencing, Scheduling and Coordination:
	A. Notify Engineer at least 48 hours prior to commencing grouting work.
	B. Unless otherwise approved by Owner, pipe grouting shall not be performed during river flood events or until such time that area around pipe inlet and outlet has been sufficiently unwatered/dewatered to remove a standing head of water at either end ...
	C. Coordinate grouting with other site work.


	PART 2 – Products
	2.01 Materials:
	A. Cement: ASTM C 150, Type I, Type II, or Type I/II low alkali furnished in 94-pound bags.
	B. Water: Potable water with no pronounced taste or odor, pH not less than 7.
	C. Admixtures:
	1. Chemical Admixture: Intrusion-Aid, Type “R” grout fluidifier, manufactured by Specrete-IPP, 10703 Quebec Avenue, Cleveland, OH 44106, telephone (800) 245-3407, or approved equal.

	D. Grout Mix:
	1. 5-sack Cement Grout, water, and fluidifier admixture proportioned to produce non-shrink, non-bleed grout.
	2. Water-cement ratio, by volume, not greater than 0.7:1.
	3. Fluidifier: Dose at 0.5 to 1.0 percent by weight of cement.
	4. Minimum 28-day compressive strength of 1,000 psi.
	5. Use of an accelerant shall not be allowed.
	6. Weighing, mixing and placing grout to be performed only in the presence of the Engineer.
	7. Mix backfill grout for at least 5 minutes and no longer than 10 minutes after addition of cement and water.
	8. Add fluidifier after grout has been mixed.

	2.02 Equipment
	A. Mixer:
	1. Furnish suitable equipment for mixing and placing grout including closed system, circulating lines, and fittings.
	2. Grout equipment shall be capable of effectively mixing and stirring the backfill grout and forcing it into the pipe in a continuous, uninterrupted flow at the pressure required to achieve continuous grouting.
	3. System shall supply adequate quantity of water to the mixer at all times to provide the required pumping rate.
	4. Equip mixer with an accurate meter, reading in cubic feet, accurate to the tenths of a cubic foot, for controlling the amount of mixing water used in the grout. Meter shall be capable of being reset to zero.
	5. Provide a holdover mechanical agitator tank similar in volume to the mixer.
	6. Connect the grout pumps directly to the holdover mechanical agitator tank.
	7. Pumps with holding hoppers and pumps with open-throat suction housings and suction housing hoppers are not acceptable.
	8. Pass grout through a No. 16 United States Standard screen as it is discharged from the mixer and from the circulating line into the holding tank. Clean screen as necessary to ensure effectiveness of screening.
	B. Pump:
	1. Helical-screw, rotor-type, producing uniform flow without pulsation.
	2. Capacity: At least 35 gallons per minute at a pressure of 200 psi.
	3. Variable speed capability.
	C. Water Flushing Equipment:
	1. Furnish independent water flushing equipment for flushing out unwanted grout, such as a blockage or partial grout encapsulation due to an equipment breakdown.
	2. Water shall be available at both ends of the existing pipe.
	3. Equipment shall be available on-site if needed.
	4. Capable of developing 200 psi.
	5. Of sufficient flow and duration to flush out unwanted grout.
	6. Equipment shall have a different power supply than the grouting equipment.


	2.03 Pressure Gauges:
	B. All gauges shall be certified and calibrated in accordance with ANSI 40 Grade 2A.
	C. The gauge shall conform to an accuracy of no more than 2% error over the full range of the gauge.
	D. Provide 100 psi gauges for grout delivery monitoring, including manifold, and 25 psi gauges for the upstream end monitoring gauges.
	E. Provide spare gauges with gauge savers for each gauge used in the grouting system.

	2.04 Valves:
	2.05 Grout Pipes:
	2.06 Vent Pipes:

	PART 3 – Execution
	3.01 Preparation:
	A. Cleaning Existing Pipe: Clean the interior length of the existing pipe planned for grouting using a high-pressure hose system attached to a vacuum or “vactor” truck or as otherwise approved by Engineer. The pipe interior must have “clear water”, as...
	B. Dewatering Existing Pipe: Provide ample means and devices to remove and dispose of all water within the existing pipe until the pipe is ready to be grouted.
	C. Dispose of returned water and pipe debris in locations approved by the Engineer.
	D. Attach gauges to monitor injection pressures. The gauged pumping pressure shall not exceed the pipe manufacturer’s recommendations or Engineer’s recommendations.
	E. Verify that the inside of the existing pipe is clean and free of any debris and soil. No production grouting shall be performed until approved by the Engineer.
	F. install grout pipe from the downstream end of the existing pipe.
	G. Place temporary bulkheads around the pipe at both ends to contain grout, and to withstand grouting pressures. Construct bulkheads so the entire pipe interior at the ends of existing pipe will be completely backfilled. Submit the proposed materials ...
	H. Have hand tools and supplies (caulk, wood wedges, burlap, oakum, etc.) on hand for use in stopping leaks from bulkheads.
	I. Install vent on the inside crown of the existing pipe at both cutoff ends to prevent air and bleed water from being trapped within the pipe.

	3.02 Grouting:
	A. Grout pipe interior using an approved procedure that completely fills the pipe.
	B. The pipe interior is considered to be fully grouted when grout flows from the upstream vent pipe placed at the crown of pipe. Close valves on grout pipes and vent pipes after undiluted grout is observed flowing from the pipe to prevent grout from l...
	C. Perform grouting using an approved circulating line system equipped with a manifold. The manifold shall have a pressure gauge a valve installed on the bleeder line.
	D. Supply handheld radio communication system to enable communications between the upstream, and the downstream cutoff ends of the existing pipe, and the pump. Cell phones are not acceptable. Provide one additional hand-held radio for Engineer’s use d...

	3.03 Field Quality Control:
	A. Weighing, mixing and placing grout to be performed only in the presence of the Engineer.
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	SECTION 02611 – HIGH DENSITY POLYETHYLENE (HDPE) PIPE
	PART 1 – General
	1.01 Summary
	A. This Section includes all high density polyethylene (HDPE) pipe, fittings, specials, and appurtenances for gravity pipe systems.
	B. Related Work Specified Elsewhere:
	1. Site Preparation and Earthwork: SECTION 02301.

	C. Definitions:
	1. Buried - Installation of piping system below ground normally in a trench excavation with exposure to soil, refuse, and ground water.


	1.02 References
	A. American National Standards Institute (ANSI):
	1. B 16.5 - Pipe Flanges and Fittings Package.

	B. American Society for Testing and Materials (ASTM):
	1. D638 – Standard Test Method for Tensile Properties of Plastics.
	2. D790 – Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials.
	3. D1238 – Standard Test Method for Melt Flow Rates of Thermoplastics by Extrusion Plastometer.
	4. D1505 – Standard Test Method for Density of Plastics by the Density-Gradient Technique.
	5. D1693 – Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics.
	6. D2321 – Standard Practice for Underground Installation of Thermoplastic Sewer Pipe for Sewers and Other Gravity-Flow Applications.
	7. D2657 – Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings.
	8. D3035 – Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside Diameter.
	9. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals.
	10. D3350 – Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.
	11. F714 – Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on Outside Diameter.
	12. F1417 – Standard Practice for Installation Acceptance of Plastic Non-pressure Sewer Lines Using Low-Pressure Air.
	13. F2306 – Standard Specification for 12 to 60 in. [300 to 1500 mm] Annular Corrugated Profile-Wall Polyethylene (PE) Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications.
	14. F477 – Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe.
	15. F2487 – Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Corrugated High Density Polyethylene and Polypropylene Pipelines
	16. F2648 – Standard Specification for 2 to 60-inch Annular Corrugated Profile Wall Polyethylene (PE) Pipe and Fittings for Land Drainage Applications.

	C. Plastics Pipe Institute (PPI):
	1. PPI Handbook of Polyethylene Pipe, Second Edition


	1.03 Submittals:
	A. Submit as specified in DIVISION 1.
	B. Submit the following for acceptance:
	1. Pipe and jointing details.
	2. Special, fitting, and coupling details.

	C. Certificates and Affidavits:
	1. Prior to shipment, furnish affidavit of compliance with applicable standards.
	2. Provide documentation of field testing including date, time, witnesses, and test results.
	3. Contractor shall certify that personnel to perform fusion joining have received factory training.

	D. Survey – Drawing indicating surveyed as-constructed locations and vertical elevations of all as-constructed pipes. The drawing shall include horizontal coordinates and pipe crown and invert elevations for the upstream end of pipe, downstream end of...

	1.04 Quality Assurance:
	A. Manufacturer:
	1. Experienced in the design and manufacture of HDPE pipe, fittings, specials, or appurtenances for a minimum period of 5 years.
	2. Experienced in the design, manufacture, and commercial supplying of the specific size and type of pipe for a minimum of 1 year.

	B. Contractor shall certify manufacturer has the above minimum experience requirements.

	1.05 Delivery, Storage and Handling:
	A. Do not damage pipe by impact, bending, compression, or abrasion during handling or storage.
	B. Handle with equipment capable of work with adequate factor of safety against overturning or other unsafe procedures.
	C. Use only nylon protected slings or hands to handle pipe. Do not use hooks or bare cables.
	D. Store pipe on a flat surface which provides even support for the barrel with ends overhanging.
	E. Block all pipe and accessories stored outdoors at least 6 inches above the ground.
	F. Do not stack pipe higher than 5 feet.


	PART 2 – Products
	2.01 HDPE Pipe Requirements:
	A. Furnish pipe of materials, wall type, joint types, and sizes as indicated or specified. Furnish maximum pipe lengths produced by the manufacturer.
	B. Pipe Requirements:
	1. Pipe (per ASTM F2648) shall be SDR-17 solid-wall HDPE (or approved equal).
	2. Gravity pipe shall be designed to support H-20 live loads with a minimum cover of 12-inches
	3. Pipe shall provide a Manning’s “n” value of 0.012 or less.

	C. Pipe Marking: All pipe and fittings shall be marked conforming to the applicable standard specification under which the pipe is manufactured and as otherwise specified.
	D. Furnish special fittings or adapters as required to join two pipes, fittings, or accessories of dissimilar material.

	2.02 High Density Polyethylene (HDPE) Pipe
	A. Exposure: Buried and exposed.
	B. Materials:
	1. Requirements:  The HDPE pipe and fittings shall be made from a high density, extra high molecular weight material with a broad range molecular weight distribution designated as a PE 3408 with ASTM D3350 cell classification number of 345434C as manu...
	a. Driscopipe.
	b. Plexco.
	c. Isco-Pipe.
	d. Engineer-approved equivalent.
	2. Cell Classification Description:
	C. Manufacturing Requirements:
	1. All pipe shall be made from virgin material, or from rework compound obtained from the manufacturer's own production of the same formulation.
	2. Pipe sizes 6-inch IPS through 54-inch IPS shall be manufactured to ASTM F714; 54-inch IPS through 112-inch IPS shall be ASTM D3035.
	D. Perforated Pipe:
	1. Perforated pipe as indicated shall have 3/8-inch holes spaced at 6 inches parallel to the pipe centerline.
	a. Perforated pipe shall have 2 rows of holes located at 120 and 240 degrees azimuth (crown of pipe being 0 degrees azimuth).
	2. Dewatering pipe stickups as indicated in Contract Drawings shall have 3/8-inch holes spaced at 6-inch vertical separation in 12 rows.
	3. Remove burrs in pipe sections at hole locations.


	2.03 HDPE Fittings:
	A. Fittings shall at a minimum match SDR of adjoining pipe unless specified otherwise.
	B. Elbows, straight and reducing tees, reducers, and stub ends shall be factory-fabricated with plain ends for butt fusion per ASTM D3261.
	C. Molded fittings shall be manufactured to ASTM D2513.
	D. Installation guidelines shall follow manufacturer's recommendations unless stated otherwise.


	PART 3 – Execution
	3.01 Installation:
	A. Installation shall be in accordance with ASTM D2321 and Manufacturer’s recommended installation guidelines. Under no circumstances shall minimum cover in trafficked areas for 4- through 48-inch (100 to 1200 mm) diameters be less than one foot (0.3 ...
	B. Use equipment, methods, and materials ensuring installation to lines and grades indicated.
	1. Maintain within tolerances specified or acceptable laying schedule.
	2. Do not lay on blocks.
	3. Obtain acceptance of method proposed for transfer of line and grade from control to the Work.

	C. Install pipe of size, materials, strength class, and joint type with embedment indicated for plan location.
	D. Insofar as possible, commence laying at downstream end of line. Obtain Owner approval for deviations therefrom.
	E. Clean interior of all pipe, fittings, and joints prior to installation. Exclude entrance of foreign matter during installation and at discontinuance of installation.
	1. Close open ends of pipe with snug-fitting closures.
	2. Do not let water fill trench. Include provisions to prevent flotation should water control measures prove inadequate.
	3. Remove water, sand, mud, and other undesirable materials from trench before removal of end cap.

	F. Brace or anchor as required to prevent displacement after establishing final position.
	G. Perform only when weather and trench conditions are suitable. Do not lay in water.
	H. Take adequate precaution when hazardous atmospheres might be encountered.

	3.02 Jointing:
	A. Heat Fusion Procedures:
	1. All joining of HDPE pipe and fittings shall follow the general guidelines given in ASTM D2657 and specific guidelines set forth in the manufacturer's recommendations.
	B. Special Provisions for Joining High Density Polyethylene Pipe:
	1. Heat fusion joining and other procedures necessary for correct assembly of polyethylene pipe and fittings shall be done by manufacturer-trained personnel using tools approved by the pipe manufacturer.
	2. Joint strength must be equal to that of adjacent pipe.
	3. External appearance of fusion bead shall be smooth with bead width in accordance with pipe manufacturer's recommendations.
	4. A trial fusion shall be made each day to check required heating times for prevailing ambient temperatures and other weather conditions.
	5. A pipe cutter shall be used for squaring pipe ends or facing tool for joining.
	6. Remove the sharp outer edge on the outside diameter surface on all pipe sizes for socket fusion joint.
	7. Remove any burrs from inside of pipe ends. Both ends of pipe to be joined shall be clean, dry, and free of foreign substance.
	8. Fusion machine shall be the type used for fusing pipe ends together.
	9. The machine shall be equipped with a powered facing unit to prepare pipe ends.
	10. Heating plate shall be electrically heated and thermostatically controlled having a temperature gauge to monitor temperature.
	11. Direct Burial: The temperature of the pipe shall be approximately the same as the backfill materials at the installed depth before completing the tie-in.
	12. At joints connected to piping systems or fittings of other materials by a flange assembly, the pipe adjacent to these joints shall be supported on either side of the flange assembly:
	a. For a distance of one pipe diameter, or
	b. Not more than 12 inches from joint, or
	c. Whichever is greater.
	C. Cold Weather Fusion:
	1. In cold weather, below 55 F, pipe diameters and socket fitting ends will contract. Keep fittings in a temperature controlled area.
	2. Remove all frost, ice, or snow from outside and inside surfaces to be fused. Wipe dry with clean cloth.
	3. Shield area to be fused with wind break or temporary enclosure.
	4. Only electrically heated fusion tools shall be used for cold weather fusion.
	5. Trial melt patterns shall be made on the pipe under field conditions to establish required melt time.
	6. Only after establishing proper cold weather melt-time cycle, shall the fusion operation be allowed to begin.

	3.03 Cutting:
	A. Cut in neat manner without damage to pipe.
	B. Observe Specifications regarding joint locations.
	C. Cut plastic pipe square with saw or pipe cutter designed specifically for the material.
	D. Bevel the end in accordance with the manufacturer's recommendations.
	E. Remove burrs and wipe off all dust and dirt from the jointing surfaces.

	3.04 Closure Pieces:
	3.05 Temporary Plugs:
	A. Furnish and install temporary plugs at each end of the Work for removal by others. Secure in place in a manner to facilitate removal when required to connect pipe.
	B. Plugs:
	1. Test plugs as manufactured by pipe supplier.
	2. Fabricated by Contractor of substantial construction.
	3. Watertight against heads up to 20 feet of water.
	4. Secured in place in a manner to facilitate removal when required to connect pipe.


	3.06 Field Testing (for Non-Perforated Pipe):
	A. Alignment:
	1. Contractor shall clean pipe of excess mortar, joint sealant and other dirt and debris prior to inspection.
	2. Determine from Illumination or Physical Inspection:

	B. Acceptance Tests for HDPE Gravity Pipe:
	1. Leakage Test:
	a. Contractor shall perform by exfiltration method on all pipe installed except where air tests permitted at Contractor's option.
	b. Furnish water and all facilities required including:
	i) Necessary piping connections.
	ii) Test pumping equipment.
	iii) Water meter.
	iv) Pressure gauge.
	v) Bulkheads.
	vi) All miscellaneous items required.
	c. Obtain approval of equipment and acceptance of methods proposed for use.
	d. Conduct initial test on first section of pipe laid by each crew.
	i) Include a minimum of 10 lengths of pipe but not to exceed 300 feet.
	ii) Perform before backfilling.
	iii) Satisfactorily complete test before crew is permitted to continue pipe installation.
	e. Test remaining pipe in sections determined by Contractor and approved by QAO.
	f. Perform at test pressures specified as measured: Not less than 4 feet of water above the invert of the sewer at the upstream manhole nor more than 20 feet of water.
	g. Maintain test as necessary to locate all leaks but not less than two hours.
	h. Repeat as necessary after repair of leaks and defects until leakage as measured does not exceed limits listed in liters per gallons per inch of internal diameter per hour per 100 feet of pipe length:
	i) Leachate collection line: 0.15 gallons.
	i. Protect structures by means of bulkheads to prevent bursting pressures from being applied inside the structure.
	j. Dewater pipe and manholes upon completion of testing.
	C. Air Testing:  Perform air tests per ASTM Fl417 for solid wall HDPE pipe at Contractor's option in lieu of exfiltration testing.
	1. Furnish all facilities required including:
	a. Necessary piping connections.
	b. Test pumping equipment.
	c. Pressure gauges or manometers.
	d. Bulkheads.
	e. All miscellaneous items required.
	2. Obtain approval of equipment and acceptance of methods proposed for use.
	3. Conduct initial test on first section of pipe laid by each crew.
	a. Include a minimum of 10 lengths of pipe but not to exceed 300 feet.
	b. Perform before backfilling.
	c. Satisfactorily complete test before crew is permitted to continue pipe installation.
	4. Test remaining pipe in sections determined by Contractor and approved by QAO.
	5. Plug ends of line and cap or plug all connections to withstand internal test pressures.
	6. Introduce low-pressure air until internal air pressure is 4.0 psi greater than the average back pressure of ground water above the pipe invert.
	7. Allow two to five minutes for air pressure to stabilize. Adjust pressure to 3.5 psi and start test.
	8. Time required for pressure to decrease psi from 3.5 to 2.5 psig greater than the average back pressure of any ground water above the pipe invert shall not be less than the minimum test time in Table 3 for the given diameters.
	9. Repeat test as necessary after all leaks and defects have been repaired.
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	SECTION 02625 – STORM WATER POLLUTION PREVENTION PLAN (SWPPP) AND             EROSION & SEDIMENT CONTROLS
	PART 1 – General
	1.01 Summary
	A. This Section includes:
	1. Temporary and permanent erosion and sediment control best management practices (BMPs) to be used at the following locations:
	2. SWPPP:

	B. Related Work Specified Elsewhere:
	1. Section 01330 – Submittals
	2. Section 02301 – Site Preparation and Earthwork


	1.02 References
	A. Applicable Standards:
	1. American Society for Testing and Materials (ASTM):


	1.03 General:
	A. The Contractor shall be required to obtain a new Land Disturbance Permit for any Work at off-site borrow areas, as required, in accordance with the requirements of the Land Disturbance Permit and any other applicable regulatory requirements. The Co...
	B. For on-site Work, the Contractor shall manage his operations to control water pollution in accordance with this specification, the Site SWPPP, site-specific NPDES permits, and other applicable County and State regulations and permits. Construction ...
	C. The Contractor shall furnish, install, maintain, and remove temporary erosion control measures. The Contractor shall prevent sediment or polluted storm water discharge from the site.
	D. The Engineer may require installation of additional erosion control facilities by the Contractor if in the sole opinion of the Engineer, the Contractor’s efforts are inadequate.

	1.04 Submittals:
	A. Submit as specified in DIVISION 1.
	1. The Contractor’s erosion and sediment control measures shall incorporate those elements included in the Contract Drawings, as appropriate, and those items noted below, and be submitted and approved by Owner prior to installation:
	2. Inspections: As indicated in the Site SWPPP.
	3. Training Log: As indicated in the Site SWPPP.


	1.05 Quality Assurance:
	A. Quality assurance conformance testing of erosion and sediment control products shall be performed by an independent third-party.


	PART 2 – Products
	2.01 Materials
	A. Silt Fence (see Contract Drawings)
	B. Stabilized Construction Entrance (see Contract Drawings)
	C. Erosion Control Blankets (see Contract Drawings)

	2.02 Certification and Sampling
	A. The Contractor shall furnish a manufacturer’s certification, stating the material conforms to the requirements of these specifications.
	B. The certification shall include, or have attached, typical results of tests for the specified properties, representative of the materials supplied.
	C. The Owner reserves the right to sample and test any material offered for use.


	PART 3 – Execution
	3.01 General
	A. All operations shall be in accordance with the Site SWPPP.
	B. The Contractor shall inspect the proposed construction limits to determine if there are any physical impediments to construction.
	C. Schedule work to minimize impact to ongoing Owner operations, traffic, utilities, and other contract work being completed. Coordinate all necessary interruptions with Owner.
	D. Obtain Owner approval for all temporary facility and temporary construction access/haul road layouts prior to the start of construction.
	E. The Owner may limit the surface area of erodible earth material exposed by clearing and grubbing, excavation, borrow, or fill operations.
	F. The Engineer may direct the Contractor to provide immediate permanent or temporary pollution control measures to prevent contamination of adjacent streams, other watercourses, lakes, ponds, or other areas of water impoundment. Work may involve the ...
	G. The Contractor shall incorporate permanent erosion control features at the earliest practicable time.
	H. The Contractor, at no additional cost to the Owner, shall provide temporary Best Management Practices (BMPs) needed to control erosion during normal construction practices.
	I. The Contractor shall designate trained and knowledgeable personnel to coordinate all SWPPP activities, and identify these personnel to the Engineer during construction. (Missouri Department of Natural Resources offers training classes in Erosion Co...
	J. The SWPPP is a living document. As the conditions of the site changes, the contractor shall inform the Owner of any revisions required to the SWPPP.
	K. Inspections and other records required by the Site SWPPP should be kept up-to-date by the Contractor and available for inspection at any time. Copies of all inspections and maintenance records shall be provided to the Owner at substantial completio...
	L. If Contractor determines that any BMP should need modification, the changes shall be noted in the Drawings and all necessary field changes performed.
	M. Contractor shall continuously maintain all paved roadways free of Coal Combustion Products (CCP), mud or tracked materials during site operations. Contractor shall use equipment specifically designed for street cleaning and approved by the Engineer.

	3.02 Limitation of Area Disturbed
	A. The Contractor’s operations shall be scheduled to install permanent erosion control features immediately after clearing and grubbing, and grading.
	B. The Engineer may limit the area of clearing and grubbing, excavation, borrow, and embankment operations commensurate with the Contractor’s capability and progress in completing the finish grading, mulching, seeding, and other such permanent polluti...
	C. The Contractor shall respond to seasonal variations. If required by weather, temporary erosion control measures shall be taken immediately.

	3.03 Borrow and Waste Areas
	A. Material pits other than commercially operated sources and material spoil areas shall be subject to pollution control measures of this specification. An offsite location does not relieve the Contractor of his contractual obligation to prevent the i...

	3.04 Conflict with Federal, State or Local Laws, Rules or Regulations
	A. In case of conflict between these requirements and pollution control laws, rules, or regulations or other Federal, State or local agencies, the more restrictive laws, rules, or regulations shall apply.

	3.05 Installation of Sediment and Erosion Controls
	A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharging of soil-bearing water runoff or airborne dust to adjacent properties and roadways prior to work involving Project Site clearing, stripping, excavat...
	B. Silt fence fabric shall be attached to posts using the Manufacturer’s recommended methods. The silt fence shall be toed-in to prevent silt-laden runoff water from running beneath the fence and over the ground surface.
	C. Maintain and repair temporary sediment and erosion controls during the course of construction, as required.
	D. Any damage to the foundation, structures or other parts of the work caused by stormwater runoff, or failure of any temporary surface water controls installed by the Contractor shall be repaired at Contractor’s expense.
	E. Provide adequate temporary surface water controls. Sizing for temporary surface water controls should consider the duration of the construction activities, the time of the year of construction, characteristics of the storms during the construction ...

	3.06 Sediment Removal
	A. Sediment deposits shall be removed when:
	1. The deposits reach approximately one-half the height of a ditch check barrier or silt fence.
	2. The sediments have reduced the ponded volume of sediment basins to one-third of the original volume.
	3. Requested by the Owner or Engineer.

	B. Sediment removed from erosion control features shall be deposited in a location approved by the Engineer where it will not erode into construction areas or watercourses.

	3.07 Inspections and Records
	A. The Contractor shall be responsible for completing all inspections and developing all records required by the SWPPP.

	3.08 Removal of Temporary Installations
	A. All temporary surface water controls not part of the permanent facilities shall be removed, leveled, and graded.
	B. Do not remove silt fences, erosion bales or other erosion control facilities without written acceptance from Owner.
	C. Silt fence materials and erosion bale materials shall remain the property of Contractor and shall be removed from the Project Site when directed by Owner.
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	SECTION 02702 – CRUSHED ROCK BASE (AND SURFACE) COURSE
	PART 1 – General
	1.01 Summary
	A. This Section includes crushed rock base (and surface) course and method of placement.
	B. Related Work Specified Elsewhere:
	1. Site Preparation and Earthwork: SECTION 02301.
	2. Geotextile: SECTION 02070.


	1.02 References
	A. Applicable Standards:
	1. American Society for Testing and Materials (ASTM): Equivalent AASHTO standards may be substituted as approved.
	2. Missouri Department of Transportation (MoDOT) – Missouri Standard Specifications for Highway Construction, latest edition.


	1.03 Submittals:
	B. Includes, but not limited to, the following:
	1. Test results reports from testing laboratory indicating conformance with the specifications.
	2. Certification of conformance with the specifications.


	1.04 Quality Assurance:
	A. Sampling and Testing:
	1. Tests to determine conformance with all requirements of this Specification for quality and properties of all Contractor-secured sources of materials shall be performed by an independent third-party laboratory retained and compensated by Contractor ...
	2. Obtain representative samples of material in accordance with ASTM D75 for testing. Furnish laboratory sufficient material for testing from each sample at the time obtained. Copies of reports and certificates regarding tests and inspection of materi...
	3. When incorporating materials into the Work, quality control testing will be performed during construction by an independent third-party testing laboratory approved by Engineer and retained and compensated by Contractor.



	PART 2 – Products
	2.01 General:
	A. Crushed rock base shall consist of aggregate specified.

	2.02 Aggregate:
	A. Aggregate for road surfacing shall be MoDOT Grade B crushed stone or reclaimed concrete, meeting MoDOT Section 1006 requirements.
	1. Material gradation shall be as follows:
	B. Aggregate for Wearing Surface Layer shall be AASHTO #3 stone (or Engineer approved equal).
	1. Material shall be free from lumps or balls of clay, dirt, silt, vegetable matter, or other objectionable matter and reasonably free from thin and elongated pieces of aggregate. Aggregates shall consist of angular fragments, durable and sound, and s...
	2. Percentage of wear shall not exceed 50% when tested in accordance with ASTM C131. The sodium sulfate soundness loss shall not exceed 15% after 5 cycles when tested in accordance with ASTM C88.
	3. Material gradation shall be as follows:

	2.03 Equipment
	A. General Requirements:
	1. Maintain all equipment, tools, and machines used in the performance of the Work required by this Section in a satisfactory working condition at all times.
	2. Equipment shall be subject to the approval of Design Engineer.

	B. Steel-Wheeled Rollers shall be self-propelled three-wheeled rollers, two-axle tandem rollers, or three-axle tandem rollers.
	1. Rollers shall weigh not less than 8 tons and develop contact pressures under the compression rolls of not less than 200 pounds per square inch width.
	2. Three-axle tandem rollers shall be so constructed that when locked in position for all treads to be in one plane, the roller wheels are held with such rigidity that if either front of center wheel is unsupported, the other two wheels will not vary ...
	3. Roller wheels shall not have flat areas, openings, or projections.
	4. All steel wheels shall be equipped with scrappers, so adjusted to keep the wheels clean at all times.

	C. Rubber-Tired Rollers:
	1. Rollers shall consist of two axles on which are mounted not less than nine pneumatic­ tired wheels, mounted so the rear group of tires do not follow in the tracks of the forward wheels but will be centered between the forward wheels.
	2. The axles shall be mounted in a rigid frame provided with a loading platform or body suitable for ballast loading.
	3. Inflate tires uniformly.
	4. May be self-propelled.
	5. Tow with pneumatic-tired tractors or other pneumatic-tired equipment.

	D. Vibratory Rollers:
	1. Have either one or two smooth-surfaced steel drum(s) with a minimum diameter of 42 inches.
	2. Have a minimum vibrating force of 300 pounds per cycle per inch of drum width.
	3. Have a minimum vibrating frequency of 1,200 cycles per minute and shall be provided with a means of adjusting the resonance of the dynamic force.
	4. May be self-propelled or towed.

	E. Blade graders shall be self-propelled with a wheelbase of not less than 15 feet, and a blade of not less than 10 feet.
	F. Sprinkling equipment shall consist of tank trucks, pressure distributors, or other similar equipment designed to apply water uniformly and in controlled quantities to variable width of surface.
	G. Hauling equipment shall consist of pneumatic-tired vehicles and dump bodies suitable for dumping materials in windrows or layers on the subgrade.
	H. Tampers shall be mechanical (of an approved type) and hand-operated, weigh not less than 50 pounds, and have a face area of not more than 100 square inches.
	I. Miscellaneous equipment shall consist of scarifiers, tractors, spring-tooth or spike-tooth harrows, windrow equalizers, spreaders, and other equipment suitable for construction of select material base course.


	PART 3 – Execution
	3.01 General Requirements:
	A. Stockpiles:
	1. Clear and level storage sites prior to stockpiling of aggregate.
	2. Place in the manner and at locations designated by Owner, providing separate stockpiles for materials from separate sources.
	3. Prevent aggregate from segregating during placement, storage, and handling at stockpiles.

	B. Cold-Weather Limitations:
	1. Base course construction shall be prohibited when atmospheric temperature is below 35 F, unless approved by writing by QAO.
	2. Do not place base course on frozen subgrade.
	3. Protect base course and subgrade in freezing weather and repair areas damaged by freezing by reshaping and recompacting.

	C. Preparation of Subgrade:
	1. Clean of all foreign substances.
	2. QAO will inspect for adequate compaction and surface tolerances as specified in SECTION 02301.
	3. Correct any ruts or soft yielding spots or any areas with inadequate compaction, as specified in SECTION 02301.

	D. Grade Control: Establish and maintain grade by means of grade stakes placed in lanes parallel to the centerline of the area to have crushed rock and spaced so string lines may be stretched between stakes, or by other method as approved by QAO.

	3.02 Mixing and Placing Materials:
	A. Place material without segregation of sizes and spread from spreader boxes or moving vehicles equipped to spread material in layers of uniform thickness.
	1. Mix materials with blade graders, harrows, discs, or other approved equipment. Continue initial mixing until the mixture is uniform throughout.
	2. Add water to the extent necessary to prevent segregation during mixing operations and as needed to meet density requirements.
	3. Add material to the mixture in such amounts and sizes as requested by QAO.

	B. Shaping and Compacting Mixed Materials:
	1. Compact in layers no less than 3 inches nor more than 6 inches thick. If the total depth of the compacted material is more than 6 inches, it shall be constructed in two or more layers and each layer shall be of approximately equal thickness.
	2. Roll to specified compaction requirements throughout full depth of layer with vibratory rollers, steel-wheeled rollers, rubber-tired rollers, or combination.
	3. Shape and smooth by blading and rolling with power roller or rubber-tired roller or both.
	4. Hand-tamp in places not accessible to rolling equipment.
	5. Aerate by blade graders, harrows, or other approved equipment when mixture is moistened by rain.

	C. Degree of Compaction:
	1. Compaction Testing:
	2. Base compaction on weight per cubic foot of material passing 3/4-inch sieve and compact each layer to at least 100% of maximum density at ±1.5% of the optimum moisture as determined by ASTM D698.
	3. Calibration tests shall be conducted on the first load of material placed that meets the density requirements. The calibration checks of both the density and moisture gauges shall be made at the beginning of the job and at intervals as determined b...
	4. Remove or scarify and recompact base course failing to meet required densities.
	5. Removal of in-place material and replacement with approved new material will be required if scarifying and re-compaction do not produce the required densities.

	D. Smoothness Test:
	1. Surface shall show no deviation in excess of 3/8-inch in any 10-feet when tested with a 10-foot straightedge applied parallel with and at right angles to the centerlines of the paved area.
	2. Correct any deviation in excess of this amount by loosening, adding or removing material, reshaping, watering, and compacting as requested by QAO. In no case will the addition of thin layers of material be added to the top layer of base course to m...


	3.03 Maintenance:
	A. Maintain finished base course in a moist condition until the next layer is placed and as approved by QAO.
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	SECTION 02920 – SEEDING & MULCHING
	PART 1 – General
	1.01 Summary
	A. This Section includes the following areas of Work:
	1. Preparation of areas to be seeded.
	2. Seeding.
	3. Mulching.
	4. Fertilizing of prepared seedbeds.
	5. Maintenance.

	B. Areas to be seeded include all disturbed areas except areas which will receive riprap or rock channel protection.
	C. Related Work Specified Elsewhere:
	1. Earthwork and Site Preparation: SECTION 02301.


	1.02 References:
	A. Applicable Standards:
	1. Missouri Department of Transportation (MoDOT) – Missouri Standard Specifications for Highway Construction, latest edition.


	1.03 Submittals:
	A. Certificates:
	1. Seed and fertilizer shall be accompanied by certificate from vendors certifying they meet requirements of these Specifications, stating botanical and common name, percentage by weight, percentage of purity, germination, and weed seed for each grass...



	PART 2 – Products
	2.01 Vegetative Soil Layer: Specified in SECTION 02301.
	2.02 Grass Seed:
	A. Provide fresh, clean, new crop seed complying with tolerance for purity and germination established by the Association of Official Seed Analysts (AOSA) of North America and as required below.
	B. Be labeled according to the U.S. Department of Agriculture (USDA) Federal Seed Act and shall be furnished in containers with tags showing seed mixture, purity, germination, weed content, name of seller, and date on which seed was tested:
	1. Seed Mixture: Reference MoDOT, SECTION 805 – SEEDING.
	2. Moldy seed or seed that has been damaged in storage shall not be used.


	2.03 Fertilizer:
	A. Reference MoDOT, SECTION 801 – LIME & FERTILIZER.
	B. Deliver to site in labeled bags or containers.

	2.04 Mulch:
	A. Reference MoDOT, SECTION 802 – MULCHING.

	2.05 Water:
	A. Water shall be free of oil, acid, salts or other substances which are harmful to plants.


	PART 3 – Execution
	3.01 Construction:
	A. Seedbed preparation and seeding methods shall conform to MoDOT, SECTION 805 – SEEDING. Seeding of areas disturbed by construction activities after September 30 of the calendar year may be deferred until the following Spring at no additional cost to...
	B. Seeded areas shall be hydraulically mulched consistent with MoDOT, SECTION 802 – MULCHING.  Apply wood-cellulose fiber mulch hydraulically at the rate of 1,000 pounds per acre.
	1. Mulch and seed may be applied in a single operation.
	2. Apply mulch to achieve a uniform coverage of the soil area.


	3.02 Maintenance:
	A. All areas seeded by the Contractor shall be maintained by the Contractor during the period between completion of such work and final completion and acceptance of the Contractor's work by the Owner. This maintenance shall be such that the completed ...
	B. The areas seeded will be required to germinate. If the seed does not germinate, the Contractor will be required to regrade and reseed at no additional cost to the Owner.
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	SECTION 03050 – CONCRETE
	PART 1 – General
	1.01 Summary
	A. This Section includes concrete.
	B. Related Work Specified Elsewhere:
	1. Pipe Grouting: SECTION 02430


	1.02 References:
	A. Applicable Standards:
	1. American Concrete Institute (ACI)
	2. American Society for Testing and Materials (ASTM):


	1.03 General Requirements:
	1.04 Submittals:
	A. Submit as specified in Division 1.
	B. Include, but not limited to, the following:
	1. Product Data: For each type of product indicated; manufacturers’ technical data, specifications, and installation instructions.
	2. Design Mixtures: for each concrete mixture.

	1.05 Quality Assurance
	A. Precast concrete producer shall demonstrate adherence to the standards set forth in the NPCA Quality Control Manual for Precast Concrete Plants.
	B. NPCA Plant Certification:
	1. The precast concrete producer shall be certified by the NPCA Plant Certification Program prior to and during production of the products for this project.
	C. Qualifications
	1. The precast concrete producer shall have been in the business of producing precast concrete units similar to those specified. The precast concrete producer shall maintain a permanent quality control department or retain an independent testing agenc...
	D. Field Testing: Shall be performed by an ACI Concrete Field Testing Technician Grade 1 engaged in the manufacture of precast concrete unites similar to that indicated in the project specifications or drawings.

	1.06 Handling, Storage and Delivery

	PART 2 – products
	2.01 Concrete Materials:
	A. Cement: Conform to ASTM C150. Portland cement Type I.
	B. Water: Clean and free from injurious amounts of oil, acids, alkalis, or other deleterious substances. Any potable drinking water will be acceptable.
	C. Fine Aggregates: Clean natural sand. Manufactured sand may be used upon written approval of Engineer. Conform to ASTM C33.
	D. Coarse Aggregates: Clean crushed stone or processed gravel, not containing organic materials. Conform to ASTM C33, size No. 57.
	E. Air Entrainment: 3% to 5% air shall be used in all concrete.
	F. Water-Reducing Admixture: Conform to ASTM C494, Type A.
	G. Admixtures shall not contain chloride ions.

	2.02 Concrete Mix Proportions:
	A. 4,000 psi with the following proportions and limitations unless otherwise indicated:
	1. Minimum Compressive Strength: 4,000 psi at 28 days.
	2. Minimum Cement: 5-1/2 sacks per cubic yard.
	3. Maximum Water: 6.5 gallons per sack.
	4. Water/Cement Ratio: 0.58 maximum.
	5. Slump: 4 inches, maximum.

	B. Ready-mixed Concrete:
	1. Concrete shall meet requirements of ASTM C94 and of materials and proportions specified.
	2. Ready-mixed concrete plant shall be subject to approval of Engineer.

	C. Interlocking Block Wall:
	1. Shall be made with first-purpose concrete meeting requirements of Section 2.02 Parts A and B, herein. No waste concrete to be used.


	2.03 Precast Materials
	Except as otherwise specified, material shall conform to the following section:

	2.04 Manufacture

	PART 3 – Execution
	3.01 Installation
	3.02 Field Testing
	A. Field Testing of Concrete and Making of Concrete Test Cylinders:
	1. Contractor shall furnish test equipment, test cylinder molds, and certified personnel to perform all required field tests, make the required concrete test cylinders, and deliver test cylinders to the testing laboratory. The prescribed tests shall b...
	2. Test concrete and make test cylinders conforming to ASTM C31, C143, and C172.
	3. Perform slump and air content tests throughout any placement as required to maintain constant quality of fresh concrete, and when directed by Resident Project Representative.
	4. Field testing personnel shall remain on Site throughout placement of concrete.
	5. Make not less than four test cylinders for each 100 cubic yards of concrete or fraction thereof for each day concrete is placed. Deliver to testing laboratory within 24 hours after taking cylinders. Exercise care not to damage cylinders in transit.
	B. Laboratory Testing:
	1. An independent third-party testing laboratory will be retained by the Contractor and approved by the Engineer to perform the required laboratory tests.
	2. Laboratory will cure and test concrete cylinders conforming to ASTM C192.
	3. Cylinders shall be tested conforming to ASTM C39. Average strength of two cylinders (same age) shall be used as result of the test. Break two cylinders at 7 days and two at 28 days.


	3.03 Low-Strength Concrete:
	A. Defined as concrete whose 7-day (average of two cylinders) is less than 70% of the specified minimum 28-day compressive strength.
	B. Disposition of Concrete:
	1. Concrete shall remain accessible with no other Work performed that relates to or depends upon the questionable concrete until a final decision as to the disposition of the concrete is given by Engineer.
	2. Low-strength concrete shall be removed and replaced if so requested by Engineer or Resident Project Representative.


	3.04 Placing of Concrete:
	A. Preparation:
	1. Clean bonding surfaces free from laitance and foreign materials.
	2. Verify that all embedded items are accurately and securely installed.
	3. Place concrete on properly prepared and unfrozen subgrade and only in dewatered excavations.
	4. Do not deposit partially hardened concrete or concrete contaminated by foreign materials.

	B. Placing Concrete:
	1. Conform to ACI 304R.
	2. Place within 45 minutes after mixing, except Engineer may extend the period to 90 minutes (maximum) dependent upon weather conditions.
	3. Place in horizontal layers not exceeding 18 inches except that when placing in fence post footings, concrete may be placed as a single pour per footing.
	4. Vibrate or spade concrete to produce solid mass without honeycomb or surface air bubbles.

	C. Curing Concrete:
	1. Where specified, cure with liquid membrane-forming compound conforming to ASTM C309, Type I. Apply according to manufacturer's recommendations.
	2. Where specified, apply curing compound to all exposed surfaces immediately after removing form or after finishing concrete.
	3. Where appropriate, keep formwork wet until stripped.

	D. Cold-Weather Placing: Conform to practices recommended in ACI 306R when the temperature is below 40 F or is likely to fall below 40 F within 24-hour period after placing.
	E. Hot-Weather Placing: Conform to practices recommended in ACI 305R when the temperature is 90 F or above or is likely to rise above 90 F within 24-hour period after placing.

	3.05 Surface Finishes:
	3.06 Repair, Replacement, and Field Modifications:
	A. Embedded items and concrete that are misplaced or damaged during construction shall be brought to the attention of the Engineer and be repaired, replaced, or field-modified per Engineer’s approval.
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	SECTION 03051 – ROLLER COMPACTED CONCRETE (RCC)
	PART 1 – General
	1.01 General Requirements
	1.02 References
	1.03 Summary
	1.04 Submittals
	1.05 Quality Assurance

	PART 2 – Products
	2.01 Concrete Materials:
	2.02 Concrete Mix Proportions:
	2.03 Equipment

	PART 3 – Execution
	3.01 Inspection
	3.02 Subgrade Preparation
	3.03 Material Installation

	PART 4 – Quality Requirements
	4.01 Compaction:
	4.02 Weather Limitations:
	4.03 Quality Control Assurance:
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	SECTION 03052 – ARMORFLEX® HYDRAULIC PERFORMANCE SPECIFICATION
	PART 1 – General
	1.01 Summary
	A. The contractor shall furnish all labor, materials, equipment, and incidentals required for, and perform all operations in connection with, the installation of the ArmorFlex® Articulating Concrete Block (ACB) system in accordance with the lines, gra...

	1.02 References
	1.03 Submittals
	A. Submit as specified in DIVISION 1.
	1. Certification of successful completion of full-scale laboratory testing in accordance with the current version of ASTM D7277, Standard Test Method for Performance Testing of Articulating Concrete Block (ACB) Revetment Systems for Hydraulic Stabilit...

	C. Factor of Safety (FoS) calculations in support of the proposed ACB system

	1.04 Quality Assurance
	1.05 Pre-Installation Meetings
	1.06 Quality Assurance

	PART 2 – Products
	2.01 Manufacturers
	2.02 Materials

	PHYSICAL REQUIREMENTS
	PART 3 – Execution
	3.01 Subgrade Preparation
	3.02 Placement of Geotextile Filter Fabric
	3.03 Placement of the ACBs/MATS
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	SECTION 00400 – BID FORM
	PART 1 – Bidder’s intent
	PART 2 – Contract Documents
	A. The following list of Contract Documents have been provided by the Owner for review by the Bidder:
	1. Design Drawings
	2. Technical Specifications
	3. Construction Quality Assurance Plan.


	PART 3 – Bidder’s Representations
	A. In submitting this Bid, Bidder represents, as more fully set forth in the Agreement, that:
	1. Bidder has examined and carefully studied the Contract Documents, receipt of which is hereby acknowledged.
	2. Bidder has visited the AECI Thomas Hill Energy Center (Site) and become familiar with and is satisfied as to the general, local, and Site conditions that may affect cost, progress, performance, and furnishing of the Work.
	3. Bidder is familiar with and is satisfied as to all federal, state, and local Laws and Regulations that may affect cost, progress, performance, and furnishing of the Work.
	4. Bidder has carefully studied all: (1) reports of explorations and tests of subsurface conditions at or contiguous to the Site and all drawings of physical conditions in or relating to existing surface or subsurface structures at or contiguous to th...
	5. Bidder has obtained and carefully studied (or assumed responsibility for having done so) all such additional or supplementary examinations, investigations, explorations, tests, studies, and data concerning conditions (surface, subsurface, and Under...
	6. Bidder does not consider that any additional examinations, investigations, explorations, tests, studies, or data are necessary for the determination of this Bid for performing and furnishing of the Work which relate to any aspect of the means, meth...
	7. Bidder is aware of the general nature of Work to be performed by Owner and others at the Site that relates to Work for which this Bid is submitted as indicated in the Contract Documents.
	8. Bidder has correlated the information known to Bidder, including information and observations obtained from visits to the Site, reports, photographs and drawings identified in the Contract Documents, with the general and specific requirements of th...
	9. The Contract Documents are generally sufficient to indicate and convey understanding of all terms and conditions for performing and furnishing the Work for which this Bid is submitted.
	10. This Bid is genuine and not made in the interest of or on behalf of any undisclosed person, firm, or corporation and is not submitted in conformity with any agreement or rules of any group, association, organization, or corporation; Bidder has not...

	PART 4 – Bid Price
	A. Having examined all Bid Documents, including the Contract Drawings and Specifications, and having visited the Site and examined all conditions affecting work, the undersigned proposes to furnish all labor, materials, equipment, testing and applianc...
	1. BASE BID LUMP SUM BID PRICE:
	DOLLARS ($    )
	2. BASE BID WITH ALTERNATIVE 1 LUMP SUM BID PRICE:
	DOLLARS ($    )
	3. BASE BID WITH ALTERNATIVE 2 LUMP SUM BID PRICE:
	DOLLARS ($    )
	4. BASE BID WITH ALTERNATIVE 3 LUMP SUM BID PRICE:
	DOLLARS ($    )
	5. EXPEDITED BASE BID LUMP SUM BID PRICE:
	DOLLARS ($    )
	6. EXPEDITED BASE BID WITH ALTERNATIVE 1 LUMP SUM BID PRICE:
	DOLLARS ($    )
	7. EXPEDITED BASE BID WITH ALTERNATIVE 2 LUMP SUM BID PRICE:
	DOLLARS ($    )
	8. EXPEDITED BASE BID WITH ALTERNATIVE 3 LUMP SUM BID PRICE:
	DOLLARS ($    )
	9. SCHEDULE OF ADJUSTMENT UNIT PRICES: In the event the Work indicated or specified in the Contract Documents is increased or decreased by more than 5% from the estimated quantity, the Owner-selected Lump Sum Bid Price option set forth above shall be ...

	PART 5 – Contract Times
	A. Bidder agrees that the Work will be completed within the following time(s):
	1. The Work will commence on or before     .
	2. The Work will be completed on or before 15 October 2020 in accordance with SECTION 01780.
	3. AECI has requested alternative pricing for completion on or before 30 September 2020 for consideration to expedite the schedule.

	PART 6 – Bid Content
	A. The following documents should be attached to and made a condition of this Bid:
	1. Manufacturer's data where called for in Specifications.
	2. A tabulation of Subcontractors and other persons and organizations required to be identified in this Bid.
	3. Project completion schedule.
	4. List and location of trailer/restroom facilities and plan for installation.
	5. Construction means and methods plan including actions such as dewatering, material excavation/segregation/stockpiling, borrow area identification, geosynthetics installation plan, and other plans as identified in the technical specifications.
	6. List of clarifications/exceptions included in Bid. (Subject to negotiation and agreement from Owner).
	7. All other items identified in the technical specifications for submittal with the bid.

	PART 7 – Terminology
	A. The terms used in this Bid which are defined in the TERMS AND CONDITIONS of the Contract and included as part of the Contract Documents have the meanings assigned to them in the TERMS AND CONDITIONS.

	PART 8 – Clarifications and Deviations
	A. Contract Drawings:
	1. Any clarifications to, or deviations from the requirements contained in these shall be on the entitled page indicated in the front- end documents of the RFP. If no clarifications or deviations are taken by the Bidder, the following shall state none.
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	SECTION 01110 – SUMMARY OF WORK
	PART 1 – General
	1.01 Summary
	A. This Section summarizes the Work covered in detail in the complete Contract Documents.
	B. Owner: Associated Electric Cooperative, Inc. (AECI) is contracting for Work described in the Contract Documents.
	1. Work Site Location: AECI Cell 002 East and West, Located at Thomas Hill Energy Center (THEC) in Thomas Hill, Missouri

	C. Engineer: The Contract Documents were prepared by Haley & Aldrich, Inc., 6500 Rockside Rd. Suite 200, Cleveland OH 44131

	1.02 Project Description
	A. General Site Description:
	1. The Cell 002 East and West Improvements project area is approximately 36 acres.  Cells 002 East and West are former CCR impoundments previously closed by material removal.  The site is adjacent to active CCR impoundments.  The project includes, but...

	B. Description of Total Project:
	1. This Contract scope is to construct the Cell 002 East and West Improvements. The Work includes furnishing all labor, equipment and material required for all Work under this Contract. The Contract includes, but is not limited to, the following major...


	1.03 Contractor’s Use of Premises
	A. Exclusive Use: During the construction period, Contractor shall have full use of the designated Cell 002 East and West Improvements construction limits for execution of the Work. Use of premises is limited only by Owner's right to perform duties an...

	1.04 Owner’s Use of Premises
	A. Partial Owner Occupancy: The Owner reserves the right to occupy and to place equipment in completed areas prior to Project Completion provided that such occupancy does not interfere with completion of the Work. Such placing of equipment and partial...

	1.05 Work Sequence
	A. General: Construction sequence shall be a continuous physical construction program and determined by Contractor subject to Owner's need for continuous operation of existing facilities.
	B. Continuous Service of Existing Facilities: Exercise caution and schedule operations to ensure that functioning of present facilities will not be disrupted. Shutdown or disruption of Owner's operating facilities to perform the Work shall be held to ...
	C. Scheduled Events: Schedule the Work to conform to the following dates:
	1. Award of Contract: To be Specified by Owner
	2. Project Start:   Approximately 1 May 2020 (or as agreed to with Owner)
	3. Project Compete (as agreed to with Owner):
	Base Schedule: 15 October 2020
	Expedited Schedule: 30 September 2020


	1.06 Measurement and Payment
	A. All Work indicated and specified in the Contract Documents shall be included in the Contract Price in accordance with the Bid Form.

	1.07 Copies of Documents
	B. Additional Copies: Hard copies of above documents shall be furnished by the Contractor at their own cost.

	1.08 List of Drawings
	A. Contract Drawings:
	1. Each sheet of the Contract Drawings bears the following general title: “AECI, Thomas Hill Energy Center, Thomas Hill, Missouri, Cell 002 East and West Improvements Design”
	2. Individual sheet numbers and titles are as stated on index sheet under “Contract Drawings”.



	PART 2 – Products (not applicable)
	PART 3 – Execution (not applicable)
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