Commission Order:

PURCHASE AGREEMENT FOR
ASPHALT TERM AND SUPPLY

THIS AGREEMENT, County Contract #C000496, dated the day of
2022 is made between Boone County, Missouri, a political subdivision of the State of Missouri through the
Boone County Commission, herein “County” and Christensen Brothers Asphalt, LL.C, herein “Contractor.”

IN CONSIDERATION of the parties performance of the respective obligations contained herein, the
parties agree as follows:

1. Contract Documents - This agreement shall consist of this Purchase Agreement for Asphalt Term and
Supply, in compliance with all bid specifications and any addendum issued for the City of Columbia Request
for Quotation 70/2022 Asphalt Term and Supply, as well as the Boone County Standard Terms and
Conditions. All such documents shall constitute the contract documents which are incorporated herein by
reference. Service or product data, specification and literature submitted with bid response may be permanently
maintained in the County Purchasing Office bid file for this Request for Quotation if not attached. In the event
of conflict between any of the foregoing documents, this purchase agreement, and the City of Columbia
Request for Quotation 70/2022 — Asphalt Term and Supply shall prevail and control over the Contractor’s
bid response.

2. Purchase - The County agrees to purchase from the Contractor and the Contractor agrees to supply the
County, hot and cold mixed asphalt products as identified and responded to in Contractor’s Bid response.
Products will be provided as required in the bid specifications and in conformity with the contract documents for
the prices set forth in the City of Columbia specifications, as needed and as ordered by the County.

70/2022 Asphalt - Plant Pick Up Only

Capital Materials LLC

Line  Description UoM QTyY Unit Price Total
Plant Mixed Hot Asphalt, Freight on
1 Board (FOB) Plant - Surface Mix per ton 1 $ 64.00 $ 64.00
Bituminous

Pavement 1. 10% RAP
Plant Mixed Hot Asphalt, Freight on

2 Board (FOB) Plant - Surface Mix per ton 1 $ 64.00 $ 64.00
Bituminous
Pavement 2. 10% RAP
Plant Mixed Hot Asphalt, Freight on

3 Board (FOB) Plant - per ton 1 S 62.00 S 62.00
Base Mix. 5% RAP

4 pPlant Mixed Cold Asphalt, Freight on per ton 1 $ 13500 $ 135.00
Board (FOB) Plant - With Anti-
stripping agent. EZ Street Brand
Virgin Mix, no binder replacement
reclaimed asphalt pavement (RAP),
reclaimed asphalt shingles (RAS),
performance grade (PG)

64-22.

per ton 1 $ 69.00 $ 69.00



3. Contract Duration - This agreement shall commence on April 1, 2022 and extend through March 31,
2023 subject to the provisions for termination specified below. This agreement may be extended beyond the
expiration date by the order of the county for four (4) additional one year periods subject to the pricing
clauses in the City of Columbia’s Request for Quotation agreed to in the Contractors Bid Response and
thereafter on a month to month basis in the event the County is unable to re-bid and/or award a new contract
prior to the expiration date after exercising diligent efforts to do so or not.

4. Delivery - Contractor agrees to deliver asphalt products as per the bid documents.

5. Billing and Payment - All billing shall be invoiced to the Road & Bridge Department and billings may
only include the prices listed in the Contractor’s bid response and those monthly pricing updates to follow on a
monthly basis. No additional fees for delivery or extra services or taxes shall be included as additional charges
in excess of the charges in the Contractor’s proposal response to the bid. The County agrees to pay all correct
monthly statements within thirty days of receipt; Contractor agrees to honor any cash or prompt payment
discounts offered in its bid response if county makes payment as provided therein. In the event of a billing
dispute, the County reserves the right to withhold payment on the disputed amount; in the event the billing
dispute is resolved in favor of the Contractor, the County agrees to pay interest at a rate of 9% per annum on
disputed amounts withheld commencing from the last date that payment was due.

6. Binding Effect - This agreement shall be binding upon the parties hereto and their successors and
assigns for so long as this agreement remains in full force and effect.

7. Entire Agreement - This agreement constitutes the entire agreement between the parties and supersedes
any prior negotiations, written or verbal, and any other bid or bid specification or contractual agreement. This
agreement may only be amended by a signed writing executed with the same formality as this agreement.

8. Termination - This agreement may be terminated by the County upon thirty days advance written notice
for any of the following reasons or under any of the following circumstances:

a. County may terminate this agreement due to material breach of any term or
condition of this agreement, or

b. County may terminate this agreement if in the opinion of the Boone County
Commission if delivery of products are delayed or products delivered are not

in conformity with bidding specifications or variances authorized by County, or

c. If appropriations are not made available and budgeted for any calendar year.



IN WITNESS WHEREOF the parties through their duly authorized representatives have executed this
agreement on the day and year first above written.

CHRISTENSEN BROTHERS ASPHALT, LL.C BOONE COUNTY, MISSOURI
By: Boone County Commission

By

Presiding Commissioner
Title
APPROVED AS TO FORM: ATTEST:
County Counselor County Clerk
AUDITOR CERTIFICATION

In accordance with RSMo 50.660, I hereby certify that a sufficient unencumbered appropriation balance exists
and is available to satisfy the obligation(s) arising from this contract. (Note: Certification of this contract is not
required if the terms of this contract do not create a measurable county obligation at this time.)

2040/26000 Term/Supply

Signature Date Appropriation Account



10.

11.

12.

13.

14.

STANDARD TERMS AND CONDITIONS - BOONE COUNTY, MISSOURI

Contractor shall comply with all applicable federal, state, and local laws and failure to do so, in
County's sole discretion, shall give County the right to terminate this Contract.

Responses shall include all charges for packing, delivery, installation, etc., (unless otherwise
specified) to the Boone County Department identified in the Request for Bid and/or Proposal.

The Boone County Commission has the right to accept or reject any part or parts of all bids, to
waive technicalities, and to accept the offer the County Commission considers the most
advantageous to the County. Boone County reserves the right to award this bid on an item-by-item
basis, or an “all or none” basis, whichever is in the best interest of the County.

Bidders must use the bid forms provided for the purpose of submitting bids, must return the bid and
bid sheets comprised in this bid, give the unit price, extended totals, and sign the bid. The
Purchasing Director reserves the right, when only one bid has been received by the bid closing date,
to delay the opening of bids to another date and time in order to revise specifications and/or
establish further competition for the commodity or service required. The one (1) bid received will
be retained unopened until the new Closing date, or at request of bidder, returned unopened for re-
submittal at the new date and time of bid closing.

When products or materials of any particular producer or manufacturer are mentioned in our
specifications, such products or materials are intended to be descriptive of type or quality and not

restricted to those mentioned.

Do not include Federal Excise Tax or Sales and Use Taxes in bid process, as law exempts the
County from them.

The delivery date shall be stated in definite terms, as it will be taken into consideration in awarding
the bid.

The County Commission reserves the right to cancel all or any part of orders if delivery is not made
or work is not started as guaranteed. In case of delay, the Contractor must notify the Purchasing

Department.

In case of default by the Contractor, the County of Boone will procure the articles or services from
other sources and hold the Bidder responsible for any excess cost occasioned thereby.

Failure to deliver as guaranteed may disqualify Bidder from future bidding.

Prices must be as stated in units of quantity specified and must be firm. Bids qualified by escalator
clauses may not be considered unless specified in the bid specifications.

No bid transmitted by fax machine or e-mail will be accepted.

The County of Boone, Missouri expressly denies responsibility for, or ownership of any item
purchased until same is delivered to the County and is accepted by the County.

The County reserves the right to award to one or multiple respondents. The County also reserves
the right to not award any item or group of items if the services can be obtained from a state or other



15.

16.

17.

18.

19.

20.

21.

22.

The County, from time to time, uses federal grant funds for the procurement of goods and services.
Accordingly, the provider of goods and/or services shall comply with federal laws, rules and
regulations applicable to the funds used by the County for said procurement, and contract clauses
required by the federal government in such circumstances are incorporated herein by reference.
These clauses can generally be found in the Federal Transit Administration’s Best Practices
Procurement Manual — Appendix A. Any questions regarding the applicability of federal clauses to
a particular bid should be directed to the Purchasing Department prior to bid opening.

In the event of a discrepancy between a unit price and an extended line-item price, the unit price
shall govern.

Should an audit of Contractor’s invoices during the term of the Agreement, and any renewals
thereof, indicate that the County has remitted payment on invoices that constitute an over-charging
to the County above the pricing terms agreed to herein, the Contractor shall issue a refund check to
the County for any over-charges within 30-days of being notified of the same.

For all bid responses over $25,000, if any manufactured goods or commodities proposed with
bid/proposal response are manufactured or produced outside the United States, this MUST be noted
on the Bid/Proposal Response Form or a Memo attached.

Pursuant to Section 34.600 RSMo, for contracts $100,000 and greater, Contractor/Vendor certifies it
is not currently engaged in and shall not, for the duration of the contract, engage in a boycott of
goods or services from the State of Israel; companies doing business in or with Israel or authorized
by, licensed by, or organized under the laws of the State of Israel; or persons or entities doing
business in the State of Israel.

For all titled vehicles and equipment, the dealer must use the actual delivery date to the
County on all transfer documents including the Certificate of Origin (COO), Manufacturer’s
Statement of Origin (MSO), Bill of Sale (BOS), and Application for Title.

Equipment and serial and model numbers - The contractor is strongly encouraged to include
equipment serial and model numbers for all amounts invoiced to the County. If equipment serial and
model numbers are not provided on the face of the invoice, such information may be required by the
County before issuing payment.

All equipment and supplies offered in a quote must be new, of current production, and available for
marketing by the manufacturer unless the County clearly specifies that used, reconditioned, or
remanufactured equipment and supplies may be offered.

Updated 10/01/21



23 .
Columbia
Finance
Amendment to Notice of Award

70/2022 — Asphalt — Plant Pickup Only Multi Year
9/27/2022 '

Christensen Brothers Asphalt

2505 Callaway County Road 269
Columbia, MO 65202

Phone: 573-814-3308

Attn: Kenny Knipp

E-Mail: Kenny@christensenasphalt.com

The City of Columbia would like to amend the above Notice of Award to include the Cooperative
language for 70/2022 Asphalt — Plant Pickup only — Multi Year awar i. The award is in year 1 of 5. By
agreeing to add the cooperative language, you are doing so for the ren:ainder of the award.

Cooperative Procurement:

Christensen Brothers Asphalt, shall provide asphalt as described herein under the terms and conditions,
requirements and specifications of the contract, including prices, to other government entities in
accordance with the specifications stated herein. The contractor shai! further understand and agree that
participation by other governmental entities is discretionary on the part of that governmental entity and
the City of Columbia bears no financial responsibility for any payments due the contractor by such

nAavuarnmantal antitiac

Thank you,

Michelle Sorensen, CPPB, Procurement Officer
City of Columbia, Purchasing Division

701 E. Broadway, 5" Floor

Columbia, MO 65201

Phone (573) 874-6317

michelle sorensen@como.gov




CITY OF COLUMBIA
PURCHASING DIVISION

Michelle Sorensen, CPPB, Procurement Officer
701 E Broadway, 5t Floor
COLUMBIA, M0. 65201
Phone: {573) 874-6317
Michelle.Sorensen@como. gov

NOTIFICATION OF AWARD - CITY OF COLUMBIA

CONTRACT FOR: 70/2022 — Asphalt — Plant Pick Up Only — Multi Year

CONTRACT TERM: Effective Date of Contract through One (1) Year, with renewal
options available. Contract shall not exceed five (5) years and three (3) months

The City of Columbia hereby accepts the attached bid response submitted by Christensen
Brothers Asphalt in response to attached RFQ # 70/2022 for items indicated herein.

Please contact the Procurement Officer shown below if there are any questions pertaining to
this contract.

CONTRACT ITEMS CONTRACTOR
NUMBER AWARDED VENDOR NUMBER NAME

Christensen Brothers Asphalt
2505 Callaway County Road
269
70/2022 All
15035 Columbia, MO 65202
Attn: Kenny Knipp

Phone: 573-814-3308
kenny@christensenasphalt.com

Contractor shall submit pricing, for the month, on the first day of that month per the MoDOT
Qil Index. Submitted pricing shall remain in effect through the last day of said month.

https://spexternal. modot.mo.gov/sites/de/lists/ac_index/allitems.aspx

PAYMENT TERMS: Net 30

Michelleéorensen Calz:.farnir, CPPB

Procurement Officer Purchasing Agent
573-874-6317

/132002

Date /




Contact Information

Contact: Michelle Sorensen
Address: Purchasing
5th Floor
701 East Broadway
Columbia, MO 65202
Phone: (573) 874.6317
Email: Michelle.Sorensen@COMO.gov

Page 1 of 8 pages Deadiine: 3/15/2022 02:00 PM (CT)

70/2022



- Bid Attachments |

. Terms & Conditions of Ebidding - Revised 8-26-13.pdf

45665 :

Columbia-Street-Storm-Drain-and-Sanitary-Sewer-Standards-Specifications.REV-

- July-2020.pdf

Columbia-Street-Storm-Drain-and-Sanitary-Sewer-Standards-Specifications. REV-July-2020

" Bid Attributes

Terms and Conditions

Accept terms and conditions
%cept terms and conditons

Required: Check if applicabiz)

Page 2 of 8 pages

Deadline: 3/15/2022 02:00 PM (CT)

70/2022




Christensen Asphalt

2505 Callaway County Road 269
Columbia, MO 65202
573-814-3308 Office Phone
573-814-0403 Office Fax
573-814-1612 Plant Phone

. March 15, 2022

0 City of Columbia
Purchasmg Department

" RE: Asphalt— Plant Pick Up Oniy — Multi Year 70/2022

-Item 3 ~ Method Of Performance
Christensen Brothers Asphalt plant is located at 2505 County Road 268 Columbia. -
The plant is located % mile North of {-70 at the Millersburg Exit exit 137.
.~ Our normal months of operation are April through December weather p =rm|ttmg
.. - Normal hours are 7:30 — 3:30.
: .. ‘Attached are MoDOT approved mix designs for Bituminous Base 5%RAS, BP1 10% RAP, BP2 10% RAP
. “and BP2 0% RAP.
Our cold mix asphalt is EZ Street.

o ltem 4 - Su_bmitted pricing for bid is using March 2022 Asphalt Index of $557.50.

5 tems 6 and 7 — We offer the same pricing to other government entities that we offer to the City of
- Columbia but do not want our pricing to others tied to City of Columbia bid.

_Respectfully,
Kenny Knipp -- Business Manager

E-mail: christensen@christensenasphalf.com




. Specifications

Mixes shall be used for wedge coats generally not exceeding 1 1/2" in thickness (base mix), a surface or wearing lift
generally not exceeding 1" thickness bituminous pavement (BP) 1 and 2. The mixes shall be of commercial grade
or the mixes commonly made at the plant. The major portion of mix purchased shall be for surface or wearing lifts.

Cdnt_ractor shall assure that all asphalt mixes meet MoDOT's updated reclaimed asphalt pavement (RAP) and
reclaimed asphalt shingles (RAS) limits found at www.modot. org/missouri-standard-specifications-highway-

construction.

Contractor shail comply with the Street, Storm Drain, and Sanitary Sewer Specifications and Standards (October
2(316) when applicable. (Under the Attachment Tab)

Ci{y of Columbia may test asphalt for quality assurance at any time.

(Reguired: Maximum 1000 characters allowed)

Method of Performance
Bidder shall provide plant locations and products available at specific plant locations including, but not limited to:
List of MoDot specifications product(s).

List of City of Columbia, Street, Storm Drain and Sanitary Sewer Specifications and Standards (October 2018)
specifications product(s).

List of all other products.
Bidder shall identify any asphalt mix deviations or manufacturing issues that may be anticipated.
Bidder shall provide standard working hours of each plant.

'Prbvide standard months of plant operation.

See ArracHeo  Saeers

(Required: Maximum 1000 characters allowed)

Pricing

Contractor shall adjust pricing up or down per MoDOT oil index monthly. Contractor pricing shall go up or down from
original contract pricing depending on the MoDOT oil index.

Contractor shall submit pricing, for that month by the first day of the month. Coritractor to include index pricing with
their monthly quote showing increase or decrease. Submitted pricing shall remain in effect through the last day of
that month.

index pricing found at https://spexternal. modot. mo.gov/sites/de/lists/ac_index/allitems.aspx

ﬂ—/" aCHer SRR

(Required: Maximum 1000 characters allowed)

Page 3 of § pages Deadline: 3/15/2022 02:00 PM (CT) 70/2022




| Renewal Options

Term & Supply Conitract Renewal Options: Contract subject for renewal at the end of the first contract period, for
four (4) additional one-year periods, based upon agreement by both parties as to pricing, delivery, past vendor
service, etc. This contract may be canceled by the City upon 10 days written notice to the vendor for non-
compliance to these requirements, delivery problems, or other just cause so deemed by the City.

enewal Options Acknowledgement
(Required: Check if appiicable)

Cooperative Procurement

The contractor shall provide asphalt as described herein under the terms and conditions, requirements and
specifications of the contract, including prices, to other government entities in accordance with the specifications
stated herein. The contractor shall further understand and agree that participation by other governmental entities
is discretionary on the part of that governmental entity and the City of Columbia bears no financial responsibiiity for
any payments due the contractor by such governmental entities.

_NO
//(J‘r‘ DEEEA. THE _SAmE TRICiNG 7o THE 07ASC (Aovedmerd
EnTITIES BYT DO NOT WANT FRICInG TH D7HENS

7180 70 Czy oF /’d(_ufngw? RO,

(Reguired: Maximum 4000 characters allowed)

Exceptions

Bidders taking exception to any ciause in whole or in part should do so by listing said exceptions on their ietterhead
and submitting them with their proposal; such exceptions will be evaluated and accepted or rejected by the City of
Columbia, whose decision will be final.

F/Exceptions Response 5’65 A"?’?"&CM SHG" &7

(Required: Check if applicable)

Evaluation and Award

Evaluation shall be made on pricing, method of performance and past experience with the bidder. Award shall be
made to the iowest zind best, overall responsive and responsible bidder(s). The award may be placed with more
than one vendor, if it is deemed in the best interest of the City of Columbia. In the case of multiple awards, the City

month.

(Required: Maximum 1000 characturs affowed)

incurring Costs

The City of Columbia shalil not be obligated or be liable for any cost(s) incurred by bidders prior to issuance of a
Purchase Order (contract) All costs to prepare and submit a response to this solicitation shall be borne by the
bidder.

]ﬁAcknowEedge
Reguired: Check if applicable)

Page 4 of 8 pages Deadline: 3/15/2022 02:00 PM (CT) 70/2022 .

shall evaluate the monthiy pricing submitted by the contractor and proceed with the lowest contractor pricing for that |- :




Payment Terms
Indicate Payment Terms:

TRt i~ FiLe  SOBRYYS  As DISCWATT.

- (Required: Maximum 1000 characters allowed)

Terms of Bid Offer
In submitting this quotation it is understood that the right is reserved by the City to reject any and all bids and it is
agreed that the bids may not be withdrawn for a period of sixty (60) days from the specified time for receiving bids.

Terms of Bid Offer
(Reguired: Check if applicable)

Declaration of bidding without collusion

in submitting this quotation, the bidder declares that the only persons or parties interested in the quotation as
principals are those named herein and that the quotation is made without collusion with any other person, firm, or

corparation,
K]i?;eclaration of bidding without collusion

(Raduired: Check if applicable)

Certification of Non-Resident/Foreign Contractors:

If the Contractor is a foreign corporation or nonresident Contractor, it is agreed that the Contractor shall procure
and maintain during the life of this contract: A. A certificate of authority to transact business in the State of Missouri
from the Secretary of State, unless exempt pursuant to the provisions of Section 351.572 RSMo. B. A certificate
from the Missouri Director of Revenue evidencing compliance with transient employer financial assurance law,
uniess exempt pursuarit to the provisions of Section 285.230 RSMo.

NoT Aedlcag e

{Required: Maximum 4000 characters allowed)

State of Isras!

if applicable under Section 34.600 RSMo, and to the extent not in violation of any state or federal constitution,
contractor hereby certifies that company is not currently engaged in and shall not for the duration of the contract,
engage in a boycott of goods or services from the State of Israel, companies doing business in or with israel or
authorized by, licensed by, or organized under the laws of the State of Isiael; or persons or entities doing business
in the State of israel.

b Acknowledge
(Reqliired: Check if applicable)

Bid Lines

Page 5 of 8 pages Deadline: 3/15/2022 02:00 PM (CT) 70/2022



Plant Mixed Hot Asphalt, Freight on Board (FOB) Plant - Surface Mix Bituminous FPavement 1.

Quantity: __1_ UOM: Per ton Unit Price: [$ § %00 | Total: |$ éf/OO ‘ |
Item Notes: A e |

Supplier Notes: /0 % RA P

E. ddltlonal notes .
f o -.;:(Attach separate sheet)

Plant Mixed Hot Asphalt, Freight on Board (FOB) Plant - Surface Mix Bituminous Pavement 2.

Quantity: _ 1 UOM: Perton Unit Price: |3 £ %00 | Total 1$ ¢ 5/ 00 It
ltem Notes: I:I No b:d .

Supplier Notes: /0 % gﬁp

Addmonal notes :
At{ach Separate sheet) -

Plant Mixed Hot Asphalt, Freight on Board (FOB) Plant -Base Mix

Quantity: __ 1 UOM: Perton Unit Price: [$ (5. 2. 00 | Total:|{$ £.2.00 |
e Nofos: T e

Supplier Notes: S % /? A5

'_(Attach separate sheet) ',

Plant Mixed Cold Asphalt, i-reight on Board (FOB) Plant -With Anti-stripping agent.

EZ_ Drrse7 r

Quantity: 1 UOM: Per ton Unit Price: | 8 / 35 oL | Total: | $ /3500 ]
e Notes. T T

Supplier Notes:

Page 6 of 8 pages ' Deadline: 3/15/2022 02:00 PM (CT) 70,2022



performance grade (PG) 64-22.

Quantity: 1 UOM: Per ton

{tem Notes:
Supplier Notes:

Virgin mix, no binder replacement reclaimed asphalt pavement (RAP), reclaimed asphalt shingles (RAS),

Unit Price: I $ é. (}. o0

| Tott[$ 67,00

“Additional notes

Attaich separate sheet)

Page 7 of 8 pages

Deadline: 3/15/2022 02:00 PM (CT)

70/2022




: Suppller informaticn

. Gompany Name: CHKIS‘?"@N'SE"‘ R{ZQ’T”%(ZS éﬁrhﬁ\(}f

- Contact Name: %va %;P&O

_Address:_ R0 cﬂ\m{f’y ?E\Dbm:) o'lécz’
(,ﬂLUmr?Jﬂ; ,MO S R0 2

Phone: =72 ¥ st/ 230X

Fax:

Email: /(@*NN Y/n‘;) O HE 1 STENTENASPHRCT. Co n—

- Supplier Notes

= By submitting your response, you certify that you are authorized to represent and bind your company.

7@%}’ "’7%0 ) m BU&NWWM#GW@.

- Print Name Signature

Page 8 of 8 pages Deadline: 3/15/2022 02:00 PM (CT) 7012022



MIBSOUR] DEPARTMENT OF TRANSPORTATION - COMSTRUCTION B MATERIALE DivISION

Piant Mix Bumdmsz Base

MASTER GAUGE SER. NO, =

SANMPLE WEIGHT =

TOR = CHRISTENSEN ASPHALT BBI0S
S = A ﬁ* " T B ARD. T——
ODUCTCODE _ ~  F ERLOCATION - . L SPOR SF. R, % CHERT:
TRI0. LT o5 110 1D Mertons), birersburg, MG 7597 ELTi) Y
021008 Boons Guaries (M WMo Medens), Mijersoorg, B0 i 2503 2664 75
00267101 Boone Chireries East (Southdown Columbla, MG 638 > 128 &5
H06 100088 MSED Bonne Gusires East (Codihdown). Conrania, Mo N 2641 Al
INCOZGHDD! | f00Ag NG Capral Send W, jereraan Lty Mo 3T % 651
120CDZQHGEE 1802 SHEL Clyistanman Aspiwdl Pient, Colunbla. #0 2600 2800
Fhilips 6% (Lonoon) hpex O, St Lok, MO 1550 FaBE 28 Mold Tormp, 370288 F
CONTRALT GRADE = PGB 20
FOCOEEHLOZ ZECOZARONS  ZOCDZONOUS  ZOCDZOHOOR  SOCDEDMASS  ZOCOROHOD?  2MCIIZOHOL) COMB.
3 5 ' X i GRAD
0.0 : T06.0
100.0 . ! ; . 958
ge.0 10 344 2%1 0.0 120 La1] 355
0.0 ] 224 44 9.8 118 49 538
40 03 112 08 6.9 12 48 41z
30 02 0.3 0T 13 8.4 28 27
25 9.1 38 25 08 15 £7
e HVoDS = 35 . = RIRTURE COMPOITION
Gub= | 2385 VMA = 132 Mirars] Aggrogate 95.3%
ANSHTO T-312_ 35 GYRATIONS Ssbe 28T % FILLED = 74 Viggie Asphalt Coefenl 3.7%
ERUBRATION NUMDIER = GA KT = EXE e B0 fptER Contort_ 47%)]




_ L ; Digitally signed by
J O n at h a n Adonathan Varner

‘ / Date; 2020.02.20
Varner 4/ 11:26:26 -06'00'

¥

MISSCURI DEPARTMENT OF TRANSPORTATION - CONSTRUCTION & MATERIALS DIVISION
Plant Mix Bituminous Pavement {(BP-1)

DATE = §2i20/20 CONTRACTOR = CHRISTENSEN ASFHALT - . BP1 201
TR : T . i ) T BUK B T . R ; ;
NC. -7 PRODUCT SO - ) PRODUCER-LOCATION ) I o3 ., SP.GR ‘SP. GR. %rBS §:‘=OR}-¢?==.TIONI LEDGEE; Yo SHERT
20CDZQH002  100207,.LDf Boone Quarries East {Southdown), Columbia, MO @44~ , sma ) 2.626 2714 1.1 Chouleau / 10 0.5
|20CDZQH00 100207101 Boong Quarries (Mid MO Mertens), Millershurg, MQ Mg NP 2503 2681 1.3 Burlington 7 2-4 9.5
20CDZQH00E 1002MS..MSLD Boone Quaries East {Southdown), Columbia, MO AnS NP 2642 2721 Chouleau / 10
20CDZQKH007 1002NS..NS1 Capital Sand #2, Jefferson City, MC < AAoD 2.628 2.648 Missouri River { NS/GVY
20CDZOH008 1002 .RAP1 Chrigtensen Asphalt Plant, Columbia, MO AT 2.807 2.607 RAP { 4 8%AC
20SLMRH111 1015ACPG..8422 Buckeye Terminals, LLC (Conoce), St. Louis, MO 1.033 PGEe4-22 Mold Temp. 290-300°F
IN-LINE GRADE = PGA4-22 CONTRACT GRADE = PGE4-22
T WATERIAL ‘ e - g s Rap :
IDENT # 2200DZQHO02  Z0CDEGHO0S  20CDZQHODS  20CDZQHO07  20CDZOHC0S 20C0ZQHO02  20CDZQH006  20C02aHO05  20CDZQHO07  20CDFOH00S COME.
20001 3/4" 34" M3 NS RaP ) 32.0 28.0 18.0 12.0 10.0 GRAD
314" 100.0 700.0 100.0 760.0 100.0 32.0 280 18.0 120 10,0 100.0
172 96.0 98.0 100.0 100.0 99.4 7 30,7 274 18.0 120 2.9 98.1|
24 20.0 8.0 98.0 99.0 £9.0 6.4 18.56 17.6 1.9 7.0 &1.4
#a 4.0 51.0 68.0 §3.0 528 1.3 14.3 12.2 1i.2 53 442
#30 3.0 30.0 13.0 53.0 30.6 1.0 84 23 6.4 31 211
#200 25 1.8 5.0 0.4 12 - 0.8 32 1.1 1.1 e
LABORATORY Gmm = 2.473 % VOIDS = 35 i : MIXTURE COMPOSITION
* CHARACTERISTICS Gmb= 2388 V.MA. = 135 -200/AC = 1.5 Mineral Aggregate 95.0%}
AASHTO T-312 35 GYRATIONS Gsb = 2.621 % FILLED = 74 Virgin Asphalt Content  4.5%4
CALIERATION NUMEER = ‘ MASTER GAUGE BACK CNT. = Al= “Total Asphait Content __5.0%j
MASTER GAUGE GER. NO. = : SAMPLE WEIGHT = . A2=

%




{ Digitally signed by
, Jonathan Varner

Bate: 2020.05.06
07:42:33 -05'C0’

Jonatha
Va rner /

MiSSOURI DEPARTMENT OF TRANSPORTATION - CONSTRUCTION & MATERIALS DIVISION
Plant Mix Bituminous Pavement {BP-2)

0505120 CONTRACTOR = CHRISTENSEN ASPHALT . - - . EBR2 2052
_ A - T , R o 1 BULR - 1. o, : o =
Y - PRULICT CODE : FRGCUJCER-LGCATION ~: =7 : s | se.em SP.GR. | wABS  [FORMATION/iEDGER) U] A SHERT
006 100207..LD1 Boone Quearries (Mid MO Mertens), Millersburg, MO . NP 2.506 2879 2 Buriington / 2-4 8,5
001 100205..LD1 HBoone Quarrles East (Southdown), Columbia, MO 2,634 272 1.2 Chouteau / 10 0.5
005 1002MS. MSLD Boene Quarries East {Southdown), Columbia, MO NE 2641 273 Chouteau / 16
I20C0ZGHR07 1002NS..NB1 Capitel Sand #2, Jeflerson Ciy, MO 2632 2,651 Missouri River / NS/IGV
[20CDZQHO08 1002..RAP1 Christensen Agphalt Plant, Columbla, MO 2618 2.618 RAP / 4.8% AC
20SLMRHT122 1015ACPG.. 8422 Phiffips 88 (Conoco) {Apex i), St Louis, MO 1.03¢ P84-22 Mold Temp. 288-298°F
!EN-LINE GRADE = PGR4-22 CONTRACT GRADE = PGB4-22
MATERIAL
IDENT # 20CDZEH006 20CDZOHD1 20CDZOHO0S  200DZOHOC7 _  20CDZQHC08 20CDZOHE0E  20CDZGHODT  ZOCDZQHO0S  20CDZCHO07  20CDZQHDIS COMB,
20052 34" 12" MS NS RAP 27.0 27.0 6.0 20.0 100 GRAD
34" 100.0 100.0 100.0 1000 1669 270 270 80 200 100 E 100.0
1/2° 88.0 100.0 100.0 100.¢ 89.4 285 27.0 16.0 20.0 2.8 99.4
#4 86.0 29.0 680 99.0 8p.9 178 78 16.7 10.8 7.0 8.1
#3 51.0 5.0 68.0 23.0 52,8 - 1338 14 10.9 188 : 83 489
#30 30.0 4.0 : 13.0 £3.0 30.6 8.1 i1 2.1 10.6 . 341 248
#200 11.5 25 6.0 0.4 11.2 2:1 o7 1.0 0.1 1.1 59
LABORATORY Gmm = 2460 % VOIDS = 35 MIXTURE COMPOSITION]
CHARACTERISTICS Gmby= 2373 VMA = 141 -200/AC = 1.3 Minersf Aggregate ©4,9%)
AASHTC T-312 35 GYRATIONS GCsh = 2623 % FILLED = 75 i ~ Virgin Asphelt Content  4.8%
5.1%)

CALIBRATION NUMBER = R B MASTER GAUGE BACK CNT. = Al= Jotal Asphalt Content
MASTER GAUGE SER. NQ. = - SAMPLE WEIGHT = A2 = :







; Digitally signed
4 by Willie Johnson

/ - Date; 2021.05.26 .

08:20:27 -05'00'

. MiSSOURI DEPARTMENT OF TRANSPORTATION - CONSTRUCTION & MATERIALS DIVISION
Plant Mix Bituminous Pavernent (BP-2)

DATE = 5125121 CONTRACTOR CHRISTENSEN ASPHALT B . BP221-45
J vaDFNT - , ) - T BUK [ Ae=.. - A o 1
’ s LAUGT CODE - CnucERAoGS M S eh w45 speR tosp o] waBs roRyimion:iEs BEE) :

2 vaﬁos 00207103 ' Boune Quariies (ki MO Mert '\ﬂertens). Millarsburg, MO " NP 2.602 2,668 _.09 . Bulington / 24

21CDZAHD29  100205..LD1 Boane Quarries East (Southdown), Columbia, MO 2626 2.728 1.4 Chouteau / 10

21CDZQH030  1002MS..MSLD Boone Quarries East (Southdown), Colurmbia, MO NP 2.840 2.726 Chouteau f 10

21CDTMS004  1002NS..NS1 Capital Sand #2, Jefferson City, MO 2634 2.650 Missouri River / NS/GV

21SLMRH208  101BACPG..6422 Philiips 66, Granite Ciy, iL 1.030 PGE4-22 Iold Temp. 279-288°F

IN-LINE GRADE = PGE4-22 CONTRACT GRADE = PGA4-22

MATERIAL )
IDENT # 21COTMS003 __ 21CDZQHDZE  21CDZOHO30 21CDTMSH04 21CDTMS003_ 21CDZQHEZ8  21CDZGHOSD  21CDTMS004 CCMB.
21049 a8 12" MS NS ) 50.0 15.0 14.0 21.0 GRAD
34" 100.C0 100.0 100.0 0.0 0.0 15.0 i4.0 21.0 100.0
1/2" 88.0 160.0 100.0 100.0 49,0 5.0 14.0 . 21.0 . S0
#4 84.0 320 28,0 99.0 32.0 4.8 137 208 713
#8 50.0 5.0 73.0 93.0 ) 25.0 0.8 10.2 189.5 ’ 555
#30 30.0 4.0 18.0° T, 530 15.0 08 25 1.1 . 203
#200 12.0 25 6.0 0.4a 8.0 0.4 0.8 0.1 7.3
LABORATCRY - Gmm = 2.482 % VODS = 35 MITURE COMPOSITION
CHARACTERISTICS Gmh = 2.367 VMA = 14.5 -200/AC = 1.5 Mineral Aggregate 94.5%
AASHTO T-312 35 GYRATIONS Gsb = 2,618 . % FILLED = 76 ) Asphait Content  5.4%
CALIBRATION NUMBER = KOO ‘ MASTER GAUGE BACKCNT. = - Al=

MASTER GAUGE SER. NC.= SAMPLE WEIGHT = =




CITY OF COLUMBIA, MISSOURI

FINANCE DEPARTMENT

NOTICE TC BIDDERS
ADDENDUM #1 RFP # 70/2022

ASPHALT — PLANT PICKUP ONLY - MULTI YEAR

i Bidders shall note these changes to the above Request for Quotation and incorporate these changes in their
i ~submiltal. Bidders shall attach a signed acknowtedged copy of this addendum te their bid, if submitting a hard
.-~ copy (via paper) or agree to the addendum electronically if submitting through the electronic bid system on line.

- EfThé following revisions and\or additions shall be referred to as part of the Bid/Contract Documents.

.General Clarifications:
' Changing Attribute # 6

_ From: Mandatory Cooperative

Cooperative Procurement

.. The contractor shall provide asphalt as described herein under the terms and conditions, requirements and
- specifications of the contract, including prices, to other government entities in accordance with the

.~ specifications stated herein. The contractor shall further understand and agree that participation by other

1~ governmental entities is discretionary on the part of that governmental entity and the City of Columbia

‘bears no financial responstbility for any payments due the contractor by such governmental entities.

Tc Optional

_Would yo'u be willing to offer the same pricing to members of the Mid-Missouri Public Purchasing
..~ Cooperative? (Not responding to this question will not impact the evaluation of this bid.) NO

By checking the box in the attribute section of the RFQ, you are agreeing to the cooperative.

 ACKNOWLEDGEMENT OF ADDENDUM #1

- The undersigned Respondent hereby certifies that the changes set forth in this Addendum #1 have been
incorporated in their proposal and are a part of Request for Quotation No. 70/2022 other provisions of the bid
documents, except as herein stated, shalf remain in force as written.

~ Firm C@[ﬂlﬁfﬁﬂs\éﬁd gbﬁféﬂf ASCDA%‘?" Date 3/’0‘/0’20&’3—*

- s;gne_%hf%o ‘"BUSWFSY %f"”’ﬁf’ Z
| &W/"Y /@IP/J “

RFQ: 7072022 -
AddendumNo, 1~ -

PURCHASING DIVISION







RFQ: 70/2022
Addendum No. 1

n e
Y. CITY OF COLUMBIA, MISSOURI

* FINANCE DEPARTMENT

u = PURCHASING DIVISION
NOTICE TO BIDDERS

ADDENDUM #1 RFP # 70/2022

ASPHALT = PLANT PICKUP ONLY - MULTI YEAR

Bidders shall note these changes to the above Request for Quotation and incorporate these changes in their
submittal. Bidders shall attach a signed acknowledged copy of this addendum to their bid, if submitting a hard
copy (via paper) or agree to the addendum electronically if submitting through the electronic bid system on line.

The following revisions and\or additions shall be referred to as part of the Bid/Contract Documents.

General Clarifications:

Changing Attribute # 6

From: Mandatory Cooperative

Cooperative Procurement

The contractor shall provide asphalt as described herein under the terms and conditions, requirements and
specifications of the contract, including prices, to other government entities in accordance with the
specifications stated herein. The contractor shall further understand and agree that participation by other
governmental entities is discretionary on the part of that governmental entity and the City of Columbia
bears no financial responsibility for any payments due the contractor by such governmental entities.

To Optional

Would you be willing to offer the same pricing to members of the Mid-Missouri Public Purchasing
Cooperative? (Not responding to this question will not impact the evaluation of this bid.)

By checking the box in the attribute section of the RFQ, you are agreeing to the cooperative.

ACKNOWLEDGEMENT OF ADDENDUM #1

The undersigned Respondent hereby certifies that the changes set forth in this Addendum #1 have been
incorporated in their proposal and are a part of Request for Quotation No. 70/2022 other provisions of the bid
documents, except as herein stated, shall remain in force as written.

Firm Date

Signed




Contact Information

Contact: Michelle Sorensen
Address: Purchasing
5th Floor
701 East Broadway
Columbia, MO 65202
Phone: (573) 874.6317
Email:  Michelle.Scrensen@COMO.gov

Page | of 8 pages Dendline: 3/15/2022 02:00 PM (CT) 7072022



~ Event Information
~ Number: o 7012022

- Title: - - Asphalt - Plant Pick Up Only . Mult Year
- Type: - Request for Quotation-Formal
lssue Date: .- 2/25/2022 = ¢
. Response. Deadlme 3/15/2022 02:00 PM (CT). S :
Notes ' Due to COVID-19 Pandemic, access to Crty Hall has been restrlcted B|d

_responses and proposals may be submitted online thorough the City of Columbla s

-bidding website, excludlng any orrglnal documents needed f/or as set forth in b|d
documents. Responses may be delivered via carrier service, USPS orif i necessary ‘_. :

: drop off at C|ty Hall by schedullng a tlme W|th Mlchelle Sorensen at (573) 874—6317 =

: No faxed or e- ma|l responses shall be accepted If you choose to subm|t manually,
'____(hard paper copy) goto "Attachments" print the Final RFP in |ts entlrety, complete
“2 7 and submit to: City of Columbla 701 East Broadway, Purchasmg!Sth oor, -
E Columbla MO 65201 Bo s L

i fBlds must be recerved in Purchasmg and date stamped by the b|d closmg!date and ‘
" time. Bids shall be in a sealed envelope have the b|d number and descripti .
o labeled on the outsrde of the envelope S :

B|II|ng lnformatlon
Address PO Box 7236 AT
' Columb|a MO 65205 i oo 4

R

Bid Attachments

Terms & Conditions of Ebidding - Revised 8-26-13.pdf
45665

Columbia-Street-Storm-Drain-and-Sanitary-Sewer-Standards-Specifications.REV-
July-2020.pdf

Columbia-Street-Storm-Drain-and-Sanitary-Sewer-Standards-Specifications. REV-July-2020

Bid Attributes

’I Terms and Conditions
.| Accept terms and conditions

{C] Accept terms and conditons
(Required: Check if applicable)

Page 2 of 8 pages Deadline: 3/15/2022 02:00 PM (CT) 70/2022



| Specifications

-’| Mixes shall be used for wedge coats generally not exceeding 1 1/2" in thickness (base mix), a surface or wearing lift
generally not exceeding 1" thickness bituminous pavement (BP) 1 and 2. The mixes shall be of commercial grade
or the mixes commonly made at the plant. The major portion of mix purchased shall be for surface or wearing lifts.

Contractor shall assure that all asphalt mixes meet MoDOT's updated reclaimed asphalt pavement (RAPF) and
- | reclaimed asphait shingles (RAS) limits found at www.modot.org/missouri-standard-specifications-highway-
| construction.

- | Contractor shall comply with the Street, Storm Drain, and Sanitary Sewer Specifications and Standards (October
.| 2016) when applicable. (Under the Attachment Tab)

5"_ City of Columbia may test asphalt for quality assurance at any time.

o (Required: Maximum 1000 characters allowed)

Method of Performance

??EI Bidder shall provide plant locations and products available at specific plant locations including, but not limited to:
List of MoDot specifications product(s).

¢ - List of City of Columbia, Street, Storm Drain and Sanitary Sewer Specifications and Standards {October 2016)
| specifications product(s).

List of all other products.

Bidder shall identify any asphalt mix deviations or manufacturing issues that may be anticipated.

| Bidder shall provide standard working hours of each plant.

Provide standard months of plant operation.

R ._ (Required: Maximum 1000 characters allowed)

4 Pricing

{| Contractor shall adjust pricing up or down per MoDOT oil index monthly. Contractor pricing shall go up or down from
* | original contract pricing depending on the MoDOT oil index.

Contractor shall submit pricing, for that month by the first day of the month. Contractor to include index pricing with
-t their monthly quote showing increase or decrease. Submitted pricing shall remain in effect through the last day of
that month.

Index pricing found at https://spexternal.modot.mo.gov/sites/de/lists/ac_index/allitems.aspx

{Required: Maximum 1000 characters aflowed)

Page 3 of § pages Deadlinc: 3/15/2022 02:00 PM (CT) 70/2022




5 | Renewal Options

Term & Supply Contract Renewal Options: Contract subject for renewal at the end of the first contract period, for
four (4} additional one-year periods, based upon agreement by both parties as to pricing, delivery, past vendor
service, etc. This contract may be canceled by the City upon 10 days written notice to the vendor for non-
compliance to these requirements, delivery problems, or other just cause so deemed by the City.

[] Renewal Options Acknowledgement
{Required: Check if applicable)

6 | Cooperative Procurement

The contractor shall provide asphalt as described herein under the terms and conditions, requirements and

.| specifications of the contract, including prices, to other government entities in accordance with the specifications

| stated herein. The contractor shall further understand and agree that participation by other governmental entities

. ‘| is discretionary on the part of that governmental entity and the City of Columbia bears no financial responsibility for
1 any payments due the contractor by such governmental entities.

‘| (Required: Maximum 4000 characters allowed)

7 Exceptions

Bidders taking exception to any clause in whole or in part should do so by listing said exceptions on their letterhead
.+ | and submitting them with their proposal; such exceptions will be evaluated and accepted or rejected by the City of
- -.| Columbia, whose decision will be final.

2410 Exceptions Response
& {| (Required: Check if applicable)

'8 | Evaluation and Award

'+ Evaluation shall be made on pricing, method of performance and past experience with the bidder. Award shall be

| made to the lowest and best, overall responsive and responsible bidder(s). The award may be placed with more
than one vendor, if it is deemed in the best interest of the City of Columbia. In the case of multiple awards, the City

- | shall evaluate the monthly pricing submitted by the contractor and proceed with the lowest contractor pricing for that

| month.

| (Required: Maximum 1000 characters alfowed)

9.| Incurring Costs

The City of Columbia shall not be obligated or be liable for any cost{s) incurred by bidders prior to issuance of a
2| Purchase Order (contract). All costs to prepare and submit a response to this solicitation shall be borne by the
/7| bidder.

|0 Acknowledge
='| (Required: Check if appficable)

Page 4 of 8 pages Deadline: 3/15/2022 02:00 PM (CT) 70/2022




1| Payment Terms
.| Indicate Payment Terms:

| (Required: Maximum 1000 characters aliowed)

N | EREE

‘| Terms of Bid Offer
1 In submitting this quotation it is understood that the right is reserved by the City to reject any and all bids and it is
| agreed that the bids may not be withdrawn for a period of sixty (60) days from the specified time for receiving bids.

| Terms of Bid Offer
‘| (Required: Check if applicable)

] B T
N [

Declaration of bidding without collusion

! In submitting this quotation, the bidder declares that the only persons or parties interested in the quotation as

| principals are those named herein and that the quotation is made without collusion with any other person, firm, or
-~ | corporation,

| [] Declaration of bidding without collusion

o (Required: Check If applicable)

‘1| Certification of Non-Resident/Foreign Contractors:

~| If the Contractor is a foreign corporation or nonresident Contractor, it Is agreed that the Contractor shall procure
| and maintain during the life of this contract: A. A certificate of authority to transact business in the State of Missouri

from the Secretary of State, unless exempt pursuant to the provisions of Section 351.572 RSMo. B. A certificate

| from the Missouri Director of Revenue evidencing compliance with transient employer financial assurance law,
unless exempt pursuant to the provisions of Section 285.230 RSMo.

(Required: Maximum 4000 characters allowed)

: 1 :
4

State of Israel

If applicable under Section 34.600 RSMo, and to the extent not in violation of any state or federal constitution,
contractor hereby certifies that company is not currently engaged in and shall not for the duration of the contract,

_1engage in a boycott of goods or services from the State of Israel; companies doing business in or with Israel or
- -| authorized by, licensed by, or organized under the laws of the State of Israel; or persons or entities doing business
#1 In the State of Israel.

<. | Acknowledge
: .| (Required: Check if applicable)

Bid Lines

Page 5 of 8 pages . Deadline: 3/15/2022 92:00 PM (CT) . 70/2022




Plant Mixed Hot Asphalt, Freight on Board (FOB) Plant - Surface Mix Bituminous Pavement 1.

Quantity: _ 1 UOM: Per ton Unit Price: | $ | Total: | $
| | ltem Notes: ‘ D No bid
.| Supplier Notes: i

Additional notes
(Attach separate sheet) ‘

1

| Plant Mixed Hot Asphalt, Freight on Board (FOB) Plant - Surface Mix Bituminous Pavement 2.
o Quantity: 1 UOM: Per ion Unit Price: | $ | Total |$ J
ltem l\fotes: |:| No bid
- Supplier Notes: E D Additional notes ;
: (Attach separate sheef) |
3
-+ Plant Mixed Hot Asphalt, Freight on Board (FOB) Plant -Base Mix
Quantity: _ 1 UOM: Per ton Unit Price: | $ | Total | $ |
Item hllotes: I:I No bid i
e Supplier Notes: Additional notes :
it {Attach separaie sheet) t
T

‘[ Plant Mixed Cold Asphalt, Freight on Board (FOB) Plant -With Anti-stripping agent.

. Quantity: _ 1 UOM: Per ton Unit Price:|$ | Total |$

.| Supplier Notes:

_’ Iltem Notes: D No bid

D Additional notes
(Attach separate sheef)

Page 6 of 8 pages : Deadline: 3/15/2022 02:00 PM (CT)

70,2022




| Virgin mix, no binder replacement reclaimed asphalt pavement (RAP), reclaimed asphalt shingles (RAS),
~.z| performance grade (PG) 64-22.

| Quantity: _ 1 UOM: Perton Unit Price: | $ | Total |$ ]

[ ltem Notes: |:| No bid ;

Additional notes
(Attach separate sheet) |

Supplier Notes:

Page 7 of § pages Deadline: 3/15/2022 02:00 PM {C1) 70/2022




Supplier Information

Company Name:

Contact Name:

Address:

Phone:

Fax:

Email:

Supplier Notes

By submitting your response, you certify that you are authorized to represent and bind your company.

Print Name Signature

Page 8 of § pages Deadline: 3/15/2022 42:00 PM (CT}) 7072022



CITY OF COLUMBIA, MISSOURI FINANCE DEPARTMENT
RFQ Formal/Informal Bids PURCHASING DIVISION

INSTRUCTIONS AND GENERAL CONDITIONS OF BIDDING

The following terms and conditions, unless otherwise modified by the City of Columbia
within this document, shall govern the submission of bids and subsequent contracts.
The City of Columbia resetves the right to reject any bid that takes exception to these
conditions.

Definitions as used herein:

a, The term "bid” means a solicitation of a formal or informal, sealed offer.

b. The term "bidder” means the person, firm or corporation who submits a
formal sealed bid.

C. The term "City" means City of Columbia, MO.

d. The term "City Council" means the governing body of the City of Columbia,
MO.

e. The term "contractor" means the bidder awarded a contract under this bid
document.

Submission of Bids: Sealed bids, subject to Instructions and General Conditions,
and any special conditions set forth herein, will be received at the Office of the
Purchasing Agent, 701 E. Broadway, 5" Floor, Columbia MO 65201, until the bid
closing date and time indicated for furnishing the City of Columbia the materials,
supplies, equipment or services shown in the bid request.

+ Submission of Hard Copy Paper Bids: Bidders may submit hard copy paper
bids. If the bid was published by way of hard copy, the forms provided shall be
utilized and submitted as outlined in the instructions. If the bid was an electronic
bid only, all the questions asked in the electronic bid must be answered in the
paper response and all documents attached to the electronic bid must be
downloaded, printed and submitted to the Purchasing Division by the bid closing
date and time in order to be considered.

* Electronic Bidding: Bidders are encouraged to use the electronic bid system
for the purpose of submitting bids and must complete all required fields. If you do
not care to bid, please respond to the bid request by submitting a “no bid” and
note your reason.

Purchase Orders: Purchase orders resulting from this bid will be issued to the
company signing and submitting this bid form. The invoice must be submitted by the
company shown on the purchase order.

Specifications: Bidders shall identify the item to be furnished by brand or
manufacturer's name and catalog numbers and shall also furnish specifications and
descriptive literature.

ltem Descriptions: Whenever products or materials of any particular producer or
manufacturer are mentioned in our specifications, such product or material
mentioned is intended to be descriptive of type or quality and not restrictive to those
mentioned.

Reserved Rights/Awards: The right is reserved to accept or reject all or part of the
bid, to waive technicalities, and to accept the offer the Purchasing Agent considers
the most advantageous to the City. The City of Columbia awards contracts to the
lowest responsive and responsible bidder. It shall be understood that “responsible”
means best and the best bidder is not necessarily the lowest bid.

Revised 8/26/2013



10.

11.

12.

13.

Taxes: Bidder shall not include Federal Excise Tax or Sales and Use Taxes in bid
prices, as the City is exempt from them by law. A tax exemption letter will be
furnished if required.

Delivery: The delivery date(s) or when work will start, if requested, shall be stated in
definite terms, as they will be taken into consideration in making the award. The City
of Columbia reserves the right to cancel all or part of orders if delivery is not made or
work is not started as guaranteed. In case of delay, the Vendor or Contractor must
notify the City Purchasing Agent.

Freight: All bids shall be submitted FOB Destination, Columbia, Missouri. Unit
prices shall include all applicable freight and handling charges.

Default: In case of any default by the bidder, the City of Columbia may procure the
product or service from other sources and hold the bidder responsible for any
damages incurred including, but not limited to, excess cost or handling charge. The
Purchasing Division shall have the right to remove any bidder who defaults on any
contract with the City from all bidders' lists.

Pricing: Prices must be stated in units of guantity specified, and must be firm. Bids
qualified by escalator clauses may not be considered.

Payments: Partial payment for delivered items or quantities of a bid may be made
by the City of Columbia except in the case of "Lump Sum” bids. In the latter case,
only one payment will be made in the amount of the Lump Sum price, with any Cash
Discount quoted, after all the materials, supplies, or equipment have been fully
delivered to the satisfaction of the Head of the Department to which the items were
furnished, and the City Purchasing Agent.

Addenda: The Purchasing Agent, in the form of a written Addendum, will issue all
changes, additions and/or clarifications in connection with this bid. Bidder shall
review and return the signature sheet of any and all such addendum issued for said
bid. In the event multiple copies of the bid are requested, equal number of
addendum shall be included. Inthe event an addendum is not submitted with the bid
by the time of bid closing, the Purchasing Agent shall make a determination as to
whether or not submission of the addendum(s) may be waived as technicality or not.
In general, any addendum which significantly alters the scope of work, terms of the
contract or which revises any pricing information may not be waived. In the case of
an addendum not submitted with the bid, which cannot be waived, the bid will be
found non-responsive and will not be evaluated. Addendums that are informational
in nature only and do not alter scope of work, coniract terms or pricing may be
agreed upon after bid opening and returned by bidder, signed, prior to contract
award. It shali be the sole discretion of the Buyer of Record and the Purchasing
Agent to make this determination.

Receipt and Opening of Advertised Sealed Bids: The bidders and public are
invited, but not required, to attend the formal opening of bids. Prices will be read
aloud to the public. No decisions related to an award of a contract or purchase order
will be made at the opening.

a. It is the bidder's sole responsihility to ensure that a bid is successfully submitted
with the Purchasing Division prior to the time and the date specified. Late bids
will not be opened and will be rejected unopened regardless of the degree of
lateness or the reason thereto, including causes beyond the control of the bidder.

b. All bids and tabulation sheets are kept by the Purchasing Division for a period of
time established by regulation or statutes after the award is made, and are
available for inspection at any time during regular working hours.

Revised 8/26/2013



13.

14.

15.

16.

17.

18.

19.

20.

21.

Withdrawal of Bids: Bids may be withdrawn without prejudice any time before the
deadline for receipt of bids. If a mistake or error is discovered by the bidder or by the
Purchasing Agent after the bid opening, the Purchasing Agent has the right to call
this error to the bidder's attention and request verification of the bid. If the bidder
acknowledges the mistake and requests relief, the Purchasing Agent will proceed in
the following manner:

a. Clerical Mistakes: Any mistake which is obviously a clerical one, such as an
error in price extension, or in placement of decimal points, reversal of prices, etc.,
may be corrected by the Purchasing Agent after verification is made by the
bidder. However, the unit price shown shall always prevail.

b. Withdrawal: Permission to allow a bidder to withdraw his bid without prejudice
may be given when clear and convincing evidence supports the existence of an
error. If there is a significant and obvious disparity between the prices of the
lowest bidder and of the other bidders, a bidder may be permitted to withdraw
without prejudice, upon submission of evidence that a non-intentional error
occurred.

c. Changes in pricing, terms or conditions will not be permitted after the deadline
for receipt of bids.

Rebidding: The Purchasing Agent reserves the right, when only one bid has been
received by the bid closing date, to delay the opening of bids to another advertised
date and time in order to revise specifications and/or establish further competition for
the commodity or service required. The one (1) bid received will be returned
unopened to the offeror for re-submittal at the new date and time of bid closing.

Bid Response: The City is interested in doing business with your firm. In the event
you are unable to quote on this requirement, please submit a “no bid response”
which will indicate your desire to remain on the City's active vendor list. In addition,
please indicate the reason/reasons you are unable to participate in this solicitation.

Bid Acceptance: A bid acceptance period of sixty (60) calendar days is required.
Bids offering less than sixty (60) calendar days may be rejected. Unless otherwise
indicated, sixty (60) days prevail. In the event bid evaluation and award are
projected to exceed sixty (60) days, the Purchasing Agent may request bidder to
extend bid acceptance time for a reasonable period of time in order to make award.

Material Standards: All material or equipment furnished shall meet the minimum
requirements of the Occupational Safety & Health Standards (OSHA) published in
the Federal Register or other nationally recognized certifying body.

Inspection and Acceptance: Inspection and acceptance will be at destination.
Until delivery and acceptance, or after any rejection, risk or loss shall be the
responsibility of the Contractor unless loss results from negligence of the City.

Variation in Quantity: No variation in the quantity of any item called for in this
contract will be accepted unless such variation has been caused by conditions of
loading, shipping, or packing, or allowances in manufacturing processes, and then
only to the extent, if any, specified elsewhere in this contract.

Commercial Warranty: The Contractor agrees that the supplies or services
furnished under this contract shall be covered by the most favorable commercial
warranties the Contractor gives to any customer for such supplies or services and
that the rights and remedies provided herein are in addition to and do not limit any
rights afforded to the City by any other clause of this contract or by law.

Discounts: Discount time will be computed from date of delivery at place of
acceptance or from receipt of correct invoice at the office specified by the City,
whichever is later. For discount purposes, payment is made when the check is
mailed.
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22.

23.

24,

25,

26.

27.

Patents: The successful bidder shall defend, indemnify and save harmless, the
City of Columbia, Missouri, against all claims for royalties for patents or suit for
infringement thereon which may be involved in the manufacture or use of the
material to be furnished.

Hold Harmless Agreement: To the fullest extent not prohibited by law, Contractor
shall indemnify and hold harmless the City of Columbia, its directors, officers, agents,
and employees from and against all claims, damages, losses and expenses
{(including but not limited to attorney’s fees) arising by reason of any act or failure to
act, negligent or otherwise, of Contractor, of any subcontractor (meaning anyone,
including but not limited to consultants having a contract with Contractor or a
subcontractor for part of the services), of anyone directly or indirectly employed by
Contractor or by any subcontractor, or of anyone for whose acts the Contractor or its
subcontractor may be liable, in connection with providing these services. This
provision does not, however, require Contractor to indemnify, hold harmless, or
defend the City of Columbia from its own negligence.

Contract Changes: The Purchasing Agent may at any time, by a written order,
make changes within the general scope of this contract in (a) drawings, designs, or
specifications, where the supplies to be furnished are to be specially manufactured
for the City in accordance therewith, (b) method of shipment or packing, and (c)
place of delivery. If any such change causes an increase or decrease, an equitable
adjustment shall be made by written modification of the contract. Any claim by the
Contractor for adjustment under this clause must be made within thirty (30) days
from the date of receipt by the Contractor of the notification of change; provided that
the Purchasing Agent, if he or she decides that the facts justify such action, may
receive and act upon such claim if submitted prior to final payment under this
contract. Failure to agree to any adjustment shall be a dispute within the meaning of
the paragraph entitled "Disputes™. However, nothing in this clause shall excuse the
Contractor from proceeding with the contract as changed.

Disputes: If any dispute concerning a question of fact arises under this contract,
other than termination for default or convenience, the Contractor and the City
Department responsible for the administration of this contract shall make a good faith
effort to resolve the dispute. If the dispute cannot be resolved by agreement, then
the Purchasing Agent with advice of the City Counselor, shall resolve the dispute and
send a written copy of his decision to the Contractor and the responsible City
Department.

Termination for Default: The Purchasing Agent may, by written notice, terminate
this contract in whole or in part for failure of the Contractor to perform any of the
provisions thereof. In such event, the Contractor shall be liable for damages,
including the excess cost of reprocuring similar supplies or services; provided, that if
(a) it is determined for any reason that the Contractor was not in default or, (b) failure
to perform is beyond the Contractor's or subcontractor's control, fault or negligence,
the termination shall be deemed to be a termination for convenience. In general,
termination for default shall be effective ten (10) days from the Contractor's receipt of
notice. In the event the good or services provided under the contract are deemed to
serve an emergency purpose, and the provision of those goods/services is somehow
compromised, the Purchasing Agent reserves the right to issue an immediate, same
day, termination notice and secure the goods/services elsewhere.

Termination for Convenience: The Purchasing Agent may, by written notice,
terminate this contract in whole or in part when it is in the best interest of the City. if
this contract is for supplies and is so terminated, the Contractor shall be
compensated in accordance with his auditable costs to point of notification of
termination. To the extent that this contract is for services and is so terminated, the
City shall be liable only for payment in accordance with the payment provisions of
this contract for services rendered to the effective date of termination. Termination
for convenience shall be effective thirty (30) days from the Contractor's receipt of
notice unless a longer time period is provided in the notice.
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28.

29.

30.

31.

Jz2.

33.

34.

Term & Supply Contract Defined: A term and supply contract shall be deemed to
mean a contract under which the supplier of articles, commodities, supplies,
materials and equipment agrees to furnish all of the needs of the various
departments of the City for the articles, commodities, supplies, materials and
equipment set forth in the quotation, during the period of the contract at the unit price
bid and as required from time to time by the City, be such needs in excess of or less
than the estimated quantities set forth in the Request for Quotation. The contract will
provide that the City will purchase, by issuance of Purchase Orders, such articles,
commodities, supplies, materials and equipment solely from the supplier to whom the
requirement contract is awarded for the contract term.

Estimated Quantities: The estimated quantities indicated in this Request for
Quotation represent anticipated requirements only and are not purchased hereby,
nor is the City obligated in any way to purchase the quantities shown. The right is
reserved to exceed or diminish these estimates or to omit any one or more items if
desired.

Fund Allocation: Continuance of any resulting agreement, contract or issuance of
purchase orders after September 30 of the current calendar year is contingent upon
the allocation of City funds for the next proceeding fiscal year, (10/1-9/30).

Conflict of Interest: No salaried officer or employee of the City, and no member of
the City Council shall have a financial interest, direct or indirect, in this contract. A
violation of this provision renders the contract void. Federal conflict of interest
regulations and applicable provisions of Sections 105.450 — 105.496 shall not be
violated. Contractor covenants that it presently has no interest and shall not acquire
any interest, direct or indirect, which would conflict in any manner or degree with the
performance of services to be performed under this contract. The Contractor further
covenants that in the performance of this contract no person having such interest shall
be employed.

OFFICIALS NOT TO BENEFIT: No regular employee or elected or appointed
member of the City Government shall be admitted to any share or part of this
contract, or to any benefit that shall arise there from; but this provision shall not be
construed to extend to this contract if made with a corporation for its general benefit,

Hazardous Material: When material furnished is hazardous material as defined by
D.O.T. regulations, the following certification must be made on the bill of lading:
"This is to certify that the above named articles are properly classified, described,
packaged, marked and labeled and are in proper condition for transportation
according to applicable regulations of the Department of Transportation."

Domestic Products: Bidders are encouraged to offer products manufactured,
assembled or produced in the United States if the quality and price are comparable
with other goods.

Debarment and Suspension: By submission of its response, the Contractor certifies
that neither it nor its principals is presently debarred or suspended by any Federal
Department or agency, including listing in the U.S. General Services Administrations
List of Parties Excluded from Federal Procurement or Non-Procurement programs; or
if the amount of this response is equal to in excess of $100,000, that neither it nor its
principals nor its subcontractors receiving sub-awards equal to or in excess of
$100,000 is presently disbarred, suspended, proposed for debarment, declared
ineligible or voluntarily excluded from participation in this transaction by an Federal
Department , agency or prevision of law. [f the Contractor is unable to certify any of
the statements in this certification, the responder must attach an explanation to its
response.
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35.

36.

37.

38.

Americans with Disabilities Act: The successful contractor agrees to comply with
all applicable provisions of the Americans with Disabilities Act and the regulations
implementing the Act, including those regulations governing employment practices. If
this contract involves the contractor providing services directly to the public, the
successful contractor shall make the services, programs and activities governed by
this agreement accessible to the disabled as required by the Americans with
Disabilities Act and its implementing regulations. Payment of funds under this
agreement is conditional upon the successful contractor certifying to the City
Manager in writing that it is complying with the Americans with Disabilities Act and 28
CFR Part 35 and suspension.

Non-Discrimination in Employment: In connection with the furnishing of supplies or
performance of work under this contract, the Contractor agrees to comply with the Fair
Labor Standard Act, Fair Employment Practices, Equal Opportunity Employment Act,
and all other applicable Federal and State Laws, and further agrees to insert the
foregoing provision in all subcontracts awarded hereunder.

DBE Firms: |t is the policy of the City of Columbia that businesses owned by socially
and economically disadvantaged individuals are encouraged to participate in bidding
and performance of City contracts. Gonsequently, the requirements of 49 CFR Part 26
(as amended) and the City’s implementing state regulations in Title 7 GSR Division 10,
Chapter 8, “Disadvantaged Business Enterprise Program”, will apply to any contract
with federal funds. If federal funds are involved in this contract they shall be so
identified in the Notice o Bidders.

Business License Requirements: Unless exempted by City ordinance, any
company awarded a contract with the City, who operates an office(s) within the City
limits of Columbia, will be required to obtain a business license.
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SECTION 1
DEFINITIONS

Wherever the following terms are used in the plans, specifications the intent and meaning shall
be interpreted as follows:

AASHTO: The American Association of State Highway and
Transportation Officials, Reference-Standard Specifications for
Highway Materials and Methods of Sampling and Testing.

ASTM: The American Society for Testing Materials.

Change Order: Written authority issued to the Contractor by the Engineer,
directing changes in the work within the provisions of the
Contract.

Final Acceptance: A written notice from the Engineer notifying the Contractor

that construction has been satisfactorily completed. The
written notice will follow the prefinal and final inspection
reports and submission of all affidavits and paperwork.

MoDOT: Missouri Department of Transportation.

Plans: All drawings or reproductions thereof pertaining to the work
and which have been approved by the authorized representative
of the City.

Proposal: The written offer submitted by the Bidder to perform the work

specified in the Contract.

Specifications: The directions, provisions, and requirements contained herein
together with such may be added or adopted as supplemental
specifications or special provisions, for the performance of the
work and for the quantity, quality, and proportion of materials.

Subcontractor: An individual, partnership, joint venture, or corporation that
has contracted with the Contractor for the performance of all or
any part of the work or services which such Contractor has
itself contracted to perform.

Subgrade: That portion of the roadbed upon which the surfacing material

or pavement is to be placed. Also, the bottom of a trench
where pipe bedding material is to be placed.
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SECTION 2

CONTROL OF WORK

2.1.  Authority of the Engineer. The Engineer shall in all cases decide any and all
questions which may arise concerning the quality, quantity, and acceptability of all materials
furnished and work performed; the manner of performance and the rate of progress of all work;
all question of classification; the correct interpretation of all plans, specifications, and Contract
provisions; the acceptable fulfillment of the Contract in all respects; the proper compensation for
the performance or breach of the Contract; all claims of any character whatsoever in connection
with or growing out of the construction whether claimed under the Contract, under force account,
under quantum merit, or otherwise; and his estimates and decisions shall be final, binding, and
conclusive upon all parties to the Contract.

2.2.  Subcontractors. No subcontract shall, under any circumstances, relieve the
Contractor of his liabilities and obligations under his Contract, and all transactions with the
Engineer must be through the Contractor. Subcontractors will be recognized only in the capacity
of workmen and shall be subject to same requirements as to character and competence. Not less
than fifty percent (50%) of the Contract work shall be performed by the Contractor's own forces
and equipment.

2.3.  Measurement of Quantities. All work completed under the Contract will be
measured by the Engineer using United States Standard Measures in accordance with well
recognized engineering practice or will be paid for on plan quantity basis as set out elsewhere in
these specifications. If the quantity of any item that is to be paid for on a plan quantity basis is
found to include errors, the quantity will be corrected before making final payment.

2.4.  Interpretation of Proposal Quantities. Although the quantities listed in the
proposal forms and on the plans are the results of calculations made from original surveys, such
quantities, including the classification thereof, may or may not be representative of the actual
conditions encountered during construction. Final payment to the Contractor will be made on
only the actual amount of work of each class performed, which amount shall be finally
determined from actual measurements made during the progress or after the completion of the
work, except as otherwise specified herein.

2.5.  The Contractor agrees that he is fully informed regarding all of the conditions
affecting the work to be done, and labor and materials to be furnished for the completion of this
Contract, and that his information was procured by personal investigation and research and not
from any estimates of the City of Columbia; and that it will make no claim against the City by
reason of estimates, test, or representation of any officer, agent or employee of the City. The
conditions indicated on the plans and in the proposal represent information available from
surveys, and studies, but the City assumes no responsibility with respect to the sufficiency and
accuracy of such data.

2.6.  Inspection of Work. The Contractor shall furnish the Engineer with every
reasonable facility for ascertaining whether or not the work performed and materials used are in
accordance with the requirements of the Contract specifications. If the Engineer requests, the
Contractor shall, at any time before final acceptance of the work, remove or uncover such
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portion of the finished work as may be directed. After examination, the Contractor shall restore
said portions of the work to the standard required by the specifications. Should the work thus
exposed or examined prove acceptable, the uncovering, removing, and replacing or restoring of
the parts removed shall be considered and paid for as extra work. Should the work thus exposed
or examined prove unacceptable, the uncovering, or removing, and the replacing of the covering
or restoring of the parts removed shall be at the Contractor's expense. No work shall be done and
no materials shall be used without supervision or inspection by the Engineer or his
representative. Any work done or materials used without said supervision or inspection by the
Engineer or his representative may at the option of the Engineer be ordered removed and
replaced at the Contractor's expense.

In case the federal or state government or any agency thereof is paying all or a portion of the cost
of the construction of the project, inspections may be made by the Federal Highway
Administration and the Missouri Department of Transportation and the Contractor shall grant
them access to all parts of the work.

2.7 Unauthorized Work.

2.7.1. Work done without lines and grades being given or work done beyond the lines
and grades shown on the plans or as given, except as otherwise provided in the Contract, will be
considered unauthorized and done at the expense of the Contractor.

2.7.2. All changes in the work or departures not provided for in the Contract, will be
considered unauthorized and done at the expense of the Contractor, unless, before proceeding
with the work, he has a copy of an order signed by the Engineer, or a change order signed by all
parties whose signatures are provided for. These forms shall contain complete detailed
instructions regarding the proposed changes. Any departure from the instructions contained in
such written order shall be considered unauthorized.

2.7.3. The Engineer may order unauthorized work removed and replaced at the
Contractor's expense.

2.8.  Defective Work. All construction and materials which have been rejected or
declared unsatisfactory shall be remedied or removed and replaced in an acceptable manner by
the Contractor at his expense. Upon failure of the Contractor to remedy or remove and properly
dispose of rejected materials or work, or to replace them immediately after receiving written
notice from the Engineer, the Engineer may employ labor to rectify the work, and the cost of
rectification shall be deducted from any payment due or which may become due the Contractor.

2.9.  Damage to Existing Improvements. The Contractor will be held liable for
damages done to pavements, sidewalks, and other improvements caused by his construction
operations. The City may either make repairs at the Contractor's expense or require the

Contractor to make repairs.

The Contractor shall furnish suitable equipment for the satisfactory prosecution of the work. No
equipment will be permitted that would damage any streets or adjacent property.

2.10. Correction Period. If after final payment and prior to the expiration of two years
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after the date of substantial completion (unless a longer period is set forth in Supplementary
Conditions) or such longer period of time as may be prescribed by law or by the terms of any
applicable special guarantee required by the Contract documents, any work is found to be
defective as a result of workmanship or material defect, Contractor shall promptly, without cost
to Owner and in accordance with Owner’s written instructions, either correct such defective
work or, if it has been rejected by Owner, remove it from the site and replace it with non-
defective Work. If Contractor does not promptly comply with the terms of such instructions,
Owner may have the defective work corrected or the rejected work removed and replaced, and
all direct and indirect costs of such removal and replacement, including compensation for
additional professional services, shall be paid by Contractor.

2.11. Preservation of Utilities, Monuments and Artifacts. The Contractor shall be
responsible for the preservation of all public and private utility wires, lines, pipes, poles, cables
and conduits within the right of way and shall use every precaution necessary to prevent damage
or injury thereto. He shall not disturb or damage any land monument or property landmark until
an authorized agent has witnessed or otherwise referenced their locations and shall not remove
them until directed by the Engineer. He shall be responsible for the preservation of all artifacts,
fossils, and other items of archaeological character encountered within the right of way and shall
deliver them promptly into the custody of the Engineer.

2.12. Cleanliness of Streets and Construction Site. The Contractor shall clean and keep
clean the streets, the work, and public or private property occupied by him, from waste materials
or refuse resulting from his operations. Trucks hauling excavated material, cement, sand, stone,
or other loose material from or to the site shall be tight so that no spillage will occur on adjacent
streets. Should the Contractor be negligent of his duties in maintaining the proper street
cleanliness, the city shall take necessary steps to perform such cleaning and shall charge the
Contractor for all the costs thereof.

The Contractor shall provide and maintain in a neat and sanitary condition such accommodations
for the use of his employees as may be necessary to comply with the minimum standards of the
State Division of Health and of the City of Columbia. He shall commit no public or private
nuisance.

Water or dust palliative shall be applied if ordered by the Engineer for the alleviation or
prevention of dust nuisance caused by the Contractor's operations.

2.13. Maintenance of Right of Way: The Contractor shall maintain the right of way
until final acceptance of the work. Maintenance of the right of way shall include snow removal
and mowing.

2.14. Use of Explosives. When explosives are used in the prosecution of the work, the
Contractor shall use the utmost care to prevent danger to life or property. All explosives shall be
stored in a secure and safe manner and in compliance with all existing statutes and ordinances
and all places used for such storage shall be clearly marked "DANGEROUS POWDER
MAGAZINE." The Contractor shall notify, in writing, the Engineer and all parties affected by
the use of explosives in the work to be performed and it further agrees to save the City, its
agents, officers and employees harmless from any claim growing out of the use of such
explosives.
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SECTION 3

CONTROL OF MATERIALS

3.1.  Sources of Supply. Materials shall be obtained from sources of supply which
meet the approval of the Engineer. Inspection of materials made at principal sources of supply is
solely a matter of convenience to the Contractor and Producer. All materials shall meet the
requirements of the specifications before being incorporated into the work. Any defective
materials discovered in the process of handling or at any time during the progress of the work,
even though previously accepted, will be rejected. If it is found that a source of supply does not
furnish a uniform product or if for any reason the product from any source at any time proves to
be unsatisfactory, the Contractor will be required to furnish approved material from other
sources. The Contractor shall have no claim for any increased cost on account of such
requirement.

3.2.  Specifications, Samples, and Tests. When a specification of a national standard
(ASTM, AASHTO, etc.) is designated, the material may meet either the designated
specifications or the latest revision thereof in effect at the time of the award of the Contract.
Tests of samples of materials will be made by the Engineer in accordance with the latest methods
prescribed by the ASTM or the AASHTO. All tests not covered by the above shall be performed
as specified by the Engineer.

3.2.1. When tests are made at the source of production, the producer shall furnish every
reasonable facility for the performance of the tests and for the protection of testing equipment
and supplies, and shall permit the Engineer to have free access to all parts of the plant to enable
adequate inspection and selection of samples. Sources of supply of bituminous material where
the Engineer is required to conduct tests shall have adequate testing facilities and satisfactory
laboratory equipment, which equipment shall meet the requirements of the standard methods
mentioned.

3.3.  Storage of Materials. Materials shall be so stored as to ensure preservation of
their quality and fitness for the work. The Engineer may direct that they be placed on wooden
platforms or other hard, clean surfaces, and not on the ground and he may direct that they be
placed under cover when weather conditions endanger the quality of the materials. Materials in
storage shall be so arranged as to facilitate inspection. Lawns, grass plots, or private property
shall not be used for storage purposes without written permission of the Owner or lessee.

No material or equipment shall be stored where it will interfere with the safe passage of public
traffic, and at the end of each day's work and at other times when construction operations are
suspended for any reason, the Contractor shall remove all equipment and other obstructions from
that portion of the roadway open for use by public traffic. Spillage resulting from hauling
operation along or across any public traveled way shall be removed promptly.

All aggregates and surfacing materials having a maximum size greater than one-half (1/2) inch
shall be dumped in horizontal layers when placed in storage. Each layer shall not be more than
three (3) feet in depth and the aggregates and surfacing materials shall be deposited in such a
manner as to prevent segregation of the sizes.
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3.4.  Defective Materials. All materials not conforming to the requirements of the
specifications shall be considered as defective, and all such materials, whether in place or not,
shall be rejected and shall be removed immediately from the construction site unless otherwise
permitted by the Engineer. No material which has been rejected, and the defects of which have
been subsequently corrected or removed, shall be used until written approval has been given by
the Engineer.

3.5.  Materials to be Furnished by the Contractor. Unless otherwise stated, all
materials needed in the work will be furnished by the Contractor. The Contractor will assume
full responsibility in ordering materials of the quality specified and required in the specifications.
The Contractor shall be responsible for the delivered costs of all materials ordered by him.

3.6.  Quality Control Materials Testing. The City will complete the quality control

materials testing. The Contractor will be responsible for scheduling the testing with the City’s
third party testing firm.
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SECTION 4

PROSECUTION AND PROGRESS

4.1. Prosecution of Work.

4.1.1. Progress Schedule and Procedure. Immediately after execution of the Contract
Agreement, the Contractor shall submit for approval a carefully prepared Progress Schedule and
Procedure, showing the proposed dates of starting and completing each of the various sections of
the work, methods of handling traffic and other potential problems of the particular project
involved. This schedule must meet with the Engineer’s approval prior to issuing the written
notice from Purchasing notifying the Contractor to proceed with the work for which he has
contracted (Notice to Proceed). If in the opinion of the Engineer proper progress is not being
maintained, changes shall be made in the Contractor’s operation to assure proper progress.

The Contractor shall elect to use an appropriate construction sequence with consideration given
to maintaining access to all properties in the construction zone to the maximum extent
practicable.

4.1.2. The Contractor is required to commence work within ten (10) days of the date
specified in the Notice to Proceed and any work performed by the Contractor prior to the date
specified shall be at his own risk.

4.1.3. The Contractor must continuously and diligently prosecute the work in such order
and manner as will ensure its completion within the specified time. He shall be fully responsible
for the prosecution and coordination of all work being performed under the Contract by
Subcontractors.

4.1.4. The work in progress shall receive the personal attention either of the Contractor
or of a competent and reliable superintendent who shall have full and final authority to act for
him. In case the Contractor delegates authority to a superintendent, he shall notify the Engineer
in writing, stating the name of the person authorized to act as superintendent, and stating the
name or names of the persons authorized to sign the various documents such as Weekly Report
of Working Days; Change Order; Force Account Statement; Labor Payroll; and any other
documents that may be required during the progress of the work. If at any time progress in
keeping with the intent of the Contract shall not have been made, the Contractor shall take such
steps as may be necessary to complete the work in the time and manner specified.

4.1.5. In Contracts involving joint adventure, the joint adventurers shall, prior to
beginning any work on the Contract, appoint a single representative delegated with full and final
authority to act for the organization. The authority and obligations of this representative shall be
those of the Contractor. The Engineer shall be notified in writing of the name of this
representative and of any subsequent replacements.

4.2 The Contractor is required to arrange his work so as not to interfere with the
operations of other Contractors engaged within the limits of his Contract or upon adjacent work.
He is also required to join his work to that of others in a proper manner, in accordance with the
spirit and intent of the plans and specifications, and to perform his work in the proper sequence
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in relation to that of other Contractors.

4.3 Whenever work being done by other Contractors is contiguous or related to the
work included in the Contract, the respective right of the various interests involved will be
established by the Engineer in order to secure the completion of the various portions of the work
in general harmony.

4.4.  Cooperation with Public Utilities.

4.4.1. The general location of railroad facilities, of principal water mains, sewer pipes,
telephone conduits, gas mains, pipe lines, pole lines, and other public and private utility facilities
which will affect construction operations are indicated on the plans insofar as their locations are
known. Some of these utilities are to remain in place; others may be removed entirely or in part
by the Owners for relocation elsewhere. Bidders shall examine the site and shall consult with the
various utility Owners regarding the relocations and adjustments required, also the location of
any proposed facilities, and determine for themselves the locations of such utilities on the right
of way which may affect their operations, whether or not shown on the plans. Submittal of a
proposal will be presumed evidence that the Bidder has familiarized himself with all of the
conditions and factors involved and is fully aware of any delay and inconvenience which may be
occasioned thereby.

4.4.2. All utility companies having facilities within or adjacent to the limits of
construction will be notified as early as possible by the Engineer and furnished with plans, so
that all possible adjusting or relocating of facilities to conform with new construction may be
completed prior to commencement of work by the Contractor. When adjustments or relocations
have not been completed prior to constructing, the Contractor shall notify the Engineer,
requesting that this work be done. The Contractor shall then coordinate his operations with the
work of Owners making necessary adjustment, removals, or construction of new fixtures, and
shall permit free access to the site for such work.

4.4.3. Should there be located within the right of way any public or private utility
facilities which are to remain in place and which will interfere with the Contractor's proposed
methods of operation, the Contractor shall make all necessary arrangements with the Owners for
any temporary or permanent removal or relocation of such facilities desired for his convenience.
Any cost involved shall be borne by the Contractor.

4.4.4. The Contractor will be responsible for any damage done to any telephone,
telegraph, cable, fiber optic or power poles or lines, water or fire hydrants, gas mains and pipe
lines, water mains and pipe lines, sewers, conduits and other accessories and appurtenances of a
similar nature which are fixed or controlled by a municipality, public utility company, or
corporation. The Contractor shall perform and carry on its work in such manner as not to
interfere with or damage fixtures mentioned herein, or as shown on the plans, or discovered
during construction which are to be left within the limits of the project. The City will not be
responsible for any delay or damage incurred by the Contractor due to working around or joining
its work to fixtures left in place.

4.4.5. The Contractor shall be responsible for all damage to any utility facility due
directly to his operations regardless of location and he shall repair and replace as necessary any

4-4



such damaged facility or make payment to the Owner for repair or replacement.

4.4.6. It will be the Contractor’s responsibility to contact all utility companies and verify
the field location of all utility lines and facilities prior to commencement of work. The
Contractor shall notify the utility companies of the intended schedule of work. Caution shall be
exercised by the Contractor to avoid disturbing utilities during construction.

4.5.  Temporary Suspension of Work. The Engineer shall have the authority to
suspend work wholly or in part for such period or periods as he may deem necessary, when
weather or other conditions are such that in the opinion of the Engineer the work may be done at
a later time with advantage to the City, or for failure on the part of the Contractor to comply with
any of the provisions of the Contract. Should it become necessary to stop work for an indefinite
period, the Contractor shall store all materials in a manner that will protect them from damage
and will not unnecessarily obstruct traffic; shall take every precaution to prevent damage to or
deterioration of the work performed; and shall provide suitable drainage of the roadway by
opening ditches, shoulder drains, etc.; and by erecting temporary structures where necessary.
The Contractor may suspend work for reasonable cause upon the written approval of the
Engineer. Liquidated damages shall not accrue during the period in which work is suspended by
approval of the Engineer unless such suspension is due to the failure of the Contractor to comply
with the provisions of the Contract. If work has been discontinued, the Contractor shall notify
the Engineer in writing at least forty-eight (48) hours before resuming operations.
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SECTION 200
CLEARING AND GRUBBING

200.1. Description. Clearing and grubbing shall consist of removing, cutting and
disposing of all brush, vegetation, logs, stumps, rubbish and other materials occurring within the
limits of the improvement which will interfere with the excavation or which are unsuitable to be
left in the roadway foundation. This shall also include the cutting, removing and disposing of all
trees and stumps except those that will not interfere with the construction and not shown on the
plans. The Contractor shall exercise due care in his construction operations to prevent marring
or scarring of trees that are to remain. Stumps and roots in excavated or fill areas where depth of
excavation or fill does not exceed three (3) feet shall be removed to a depth of eighteen (18)
inches below subgrade. In fill areas where more than three (3) feet of embankment is required,
trees and stumps shall be cut off at the surface of the ground.

Contractor shall do all clearing necessary for performance of his work and shall confine
his operations to that area provided through easements, licenses, agreements, and rights-of-way.
The Contractor’s entrance upon any lands outside of that area provided by easements, licenses,
agreements, or public rights-of-way, shall be at the Contractor’s sole liability.

At least two weeks prior to the start of construction, property owners shall be notified by
the Contractor of the proposed starting date. The purpose of this notification is so that the
property owners can remove any small plants or flowers that they, the property owners, desire to
save.

200.2. Payment. There shall be no direct payment for this item unless specified. The

entire cost and expense of the item shall be included by the Contractor in the price per cubic yard
for Excavation.
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SECTION 201

EXCAVATION AND EMBANKMENT FOR STREET AND STORM SEWERS

201.1. Description. Excavation shall consist of removing all materials necessary for the
proper construction of the work and disposing of this material in a satisfactory manner as
approved or directed by the Engineer. Embankment shall be formed of suitable material taken
from roadway and drainage excavation, borrow excavation and excavation for structures, and
placed in successive horizontal layers distributed uniformly over the full width of the cross
section. Embankment shall be made of sufficient height and width so that at the time of
acceptance by the City, they will conform to the typical section shown on the plans.

201.2. Classification of Excavated Materials. In these specifications, excavating is
divided into two classifications, earth and rock, which shall cover all materials encountered. The
determination and classification of such excavated materials will be based on the following
definitions:

a. Earth excavation will include all materials not otherwise classified. Decomposed
or disintegrated shale which, in the opinion of the Engineer can be effectively plowed,
spaded, or removed with power driven excavating equipment, as well as blacktop
pavement and gravel base, will be classified as earth.

b. Rock excavation is defined as being sandstone, limestone, flint, granite, quartzite,
or similar material, in masses measuring more than one (1) cubic yard in volume or in
ledges four (4) inches or more in thickness, and which requires blasting or jack
hammering for its practical and effective removal. Should rock be encountered in two (2)
or more ledges, each ledge being not less than three (3) inches thick and with inter-lying
strata or earth not over twelve (12) inches thick in each stratum, the entire volume from
the top of the top ledge to the bottom of the bottom ledge of rock will be classified as
rock.

201.3. General. After all stripping has been done, excavation of every description and of
whatever substances encountered within the clearing limits of the project shall be performed to
the lines and grades indicated on the drawings. All suitable excavated material shall be
transported to and placed in fill areas within the limits of the work as specified and shown on the
drawings. All excavated materials which are considered unsuitable by the Engineer and any
surplus of excavated material which is not required for fill will be known as "waste" and shall be
disposed of by the Contractor at his own expense and responsibility and to the satisfaction of the
Engineer. Any additional fill material required which is not available from excavation within the
project area shall be supplied by the Contractor. All such material brought to the site by the
Contractor shall be subject to the approval of the Engineer. During construction, excavation and
fill shall be performed in a manner and sequence that will provide positive drainage at all times.

a. Unsuitable Material is defined as muck, frozen material, organic material, top
soil, rubbish, and rock with a maximum dimension greater than 24 inches.

b. Suitable Material. Suitable material is defined as entirely imperishable with that
portion passing the No. 40 sieve having a liquid limit not exceeding 40 and a plastic
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index not exceeding 25, when tested in accordance with ASTM D-423 and D-424,
respectively.

1. Rock Embankment. Material for rock embankment shall be free of unsuitable
material and shall contain, by volume, greater than 10 percent rock or gravel
having a maximum dimension greater than 3 inches but not greater than 24
inches.

2. Earth Embankment. Material for earth embankment shall be free of unsuitable
material and shall, contain by volume, less than 10 percent rock or gravel having a
maximum dimension greater than 3 inches.

201.4. Excavation for Structures. All structures shall be founded on undisturbed subsoil.
Unauthorized excavation below the specified structure subgrade shall be replaced with concrete,
at the expense of the Contractor.

Excavation shall be made in open cut to alignment and depth as shown on the profiles
and drawings, except as otherwise indicated in the specifications and drawings. The Contractor
shall make all necessary excavations for work included in this Contract.

Excavation for manholes, curb inlets, junction boxes and similar structures shall be
sufficient to leave at least twelve (12) inches in the clear between their outer surfaces and the
embankment or timber which may be used to hold and protect the excavation. In all cases the
clearance between the outer face of structures and the surrounding excavation shall be sufficient
to allow the proper performance of the work including the plastering of exterior wall surfaces
where required by the specifications or plans.

The Contractor shall not open more trench in advance of construction than necessary to
expedite the work, and in no case shall the length of open trench be greater than 300 feet. The
trench shall be backfilled at the end of each day except as may be required to begin the next
day’s work. In no case shall more than ten (10) feet of pipe be left exposed. Trenches in the
road shall be plated with steel sheets or patched with cold patch overnight. Plates shall be
properly anchored and all edges of the plate shall be ramped with asphalt surface mix to prevent
rattling.

Wherever necessary to prevent caving, the excavation shall be adequately sheeted, braced
and drained so that workmen may work therein safely and efficiently. An engineered plan shall
be submitted to Public Works for any sheeting, cribbing or bracing. Where trench bottom is in
rock, the excavation limits shall allow solid rock to be exposed and cleaned of all loose material
and cut to a firm surface before any foundation concrete is placed.

Whenever wet or otherwise unstable soil that is incapable of properly supporting the
structures, as determined by the Engineer, is encountered such soil shall be removed to the depth
required and the excavation backfilled to the proper grade with coarse sand, fine gravel, or other
suitable material as may be authorized. All excavations for structures shall be kept dry and no
pipe or reinforcing steel shall be installed in water and no water shall be permitted to inundate
the reinforcing steel before concrete has been placed. All excavations shall be kept dewatered to
the extent that water will not come in contact with any concrete within twelve (12) hours after
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placing. When excavations are carried below ground water elevations such excavations shall be
dewatered by lowering and maintaining the ground water level at least twelve (12) inches below
such excavations during all construction, including subgrade excavation, placing of reinforcing
steel or pipe, placing of concrete, plastering of masonry, and shall be maintained in a dry
condition until all concrete has been placed and allowed to harden for at least twelve (12) hours
as specified above.

201.5. Excavation for Roadway. Grading shall conform to the typical sections shown on
the drawings and shall be finished within a tolerance of one-half (1/2) inch of the grades
indicated. Any soft and unsatisfactory material within the limits of the pavement areas shall be
removed and disposed of as directed by the Engineer, and the basis of payment shall be the same
as for excavation. Fill material required in excess of that produced by normal grading operations
shall be excavated from areas indicated on the drawing or as directed by the Engineer.

Excavated material not acceptable for use as fill shall be disposed of by the Contractor at his own
expense as directed by the Engineer.

Cut compaction shall be performed at proposed roadway pavement after removal of the
roadway excavation material to the required section. A surface parallel to the pavement slope,
12 inches below the bottom of the pavement or lowest base course, shall be temporarily exposed
for the full width below roadway inslopes. The exposed material shall be manipulated and
compacted to no less than the required density to a depth of 6 inches. The material above this
compacted plane shall be spread in layers not exceeding 8-inch loose thickness, each layer being
wetted or dried as necessary and compacted to the specified density. The entire volume of
material so handled and compacted, including the 6-inch layer compacted in place, will be
considered as Cut Compaction. All cut compaction shall be tested per 201.11.b.

Cut compaction shall be performed an additional depth of 12 inches for 50 feet on each
side of the intersection of the natural ground and the top of the subgrade, then uniformly graded
for 30 feet to meet the depth requirements above.

The existing ground for the full width between roadway slopes under embankments less
than 18 inches high shall have cut compaction to a depth to ensure that 18 inches of material of
the required density and moisture is below the top of the finished grade.

201.6. Excavation for Storm Sewers.

a. General. The Contractor shall perform all excavation of every description and of
whatever substances encountered to the depths indicated on the drawings or as otherwise
specified. During excavation, material suitable for backfilling shall be piled in an orderly
manner a sufficient distance from the banks of the trench to avoid overloading and to
prevent slides or cave-ins. All excavated materials not required or suitable for backfill
shall be removed and disposed of off the site, by and at the expense of the Contractor.
Such grading shall be done as may be necessary to prevent surface water from flowing
into trenches or other excavations, and to maintain the flow of water in natural water
courses on or adjacent to the site. Any water accumulating in trenches or other
excavations, shall be removed by pumping or by other approved methods. Unless
otherwise indicated or authorized, excavation shall be by open cut. The use of excavation
machinery will be permitted except in places where operation of same will cause damage
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to trees, buildings, or existing structures above or below ground, in which case hand
methods shall be employed.

b. Trench Bracing and Sheeting. If trench box construction is used, the trench box
shall not extend below the top of the pipe. An engineered plan shall be submitted to
Public Works for any sheeting, cribbing or bracing. The plan must be approved by the
Engineer prior to beginning work.

C. Dewatering of Trenches. During excavation, pipe laying and jointing, or other
work necessary for the installation of the storm sewers, trenches shall be kept free from
water and in a workable condition. Where the trench bottom is found to be unstable or
unsatisfactory because of water, and in all cases where the trench bottom falls below the
ground water level by means of well points, pumps or by other means acceptable to the
Engineer a sufficient amount to keep the trench free from water and the trench bottom
stable at any time that work within the trench is in progress. As specified herein before
the Contractor shall take all necessary measures to prevent surface water from entering
the trench and he shall further take all necessary measures to prevent the inundation or
damage to any private property or structures adjacent to the site of the work.

d. Trench Alignment and Grade. The alignment, depth, and grade of all storm sewer
trenches shall be maintained as shown on the drawing. Establish required uniform line
and grade in trench from benchmarks identified by the Engineer. Maintain this control for
minimum of 100 feet behind and ahead of pipe-laying operation. Use laser beam
equipment to establish and maintain proper line and grade of work.

e. Trench Width. Width shall be no wider than is necessary for the proper jointing
of the pipe and in no case shall exceed the trench widths in the corresponding bedding
details, unless specifically authorized by the Engineer.

f. Unauthorized Trench Widths. Where trench widths as specified above, are
exceeded for any reason other than by order of the Engineer, either special pipe
embedment, concrete cradle, concrete encasement, or other suitable methods shall be
required as demanded by loading conditions and as ordered by the Engineer. Any
additional work required, as stipulated above, as a result of unauthorized over excavation
shall be performed by and at the expense of the Contractor.

g. Preparation of Pipe Subgrade. Pipe subgrade shall be prepared after rough
trenching is complete and shall be done with hand tools immediately prior to installing
pipe. The bottom of the trench shall be prepared so as to provide uniform support of the
bottom quadrant of the pipe and bell holes or depression shall be hand excavated where
bell and spigot pipe is used. The trench bottom shall be evenly graded as indicated on the
plans and areas which are too high shall be shaved as required. Any portions of the
trench bottom which are found to be too low shall be filled with suitable material,
thoroughly rammed and tamped and brought to true grade.

h. Replacement of Unsuitable Pipe Foundation Material. Where, in the opinion of
the Engineer, the trench bottom is found to be of a wet or otherwise unstable material or
where it is impossible to provide proper bearing for the pipe, or where it is found to be
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impossible to carry on construction operation due to the condition of the trench bottom,
the Contractor shall remove all unstable or unsuitable material to a depth of not less than
four (4) inches below the elevation of the pipe subgrade over the entire width of the
trench and shall replace and backfill with a suitable finely divided material of acceptable
quality and sufficiently damp for proper compaction. Such material shall be thoroughly
compacted by tamping or rolling over the entire width of the trench and shall be brought
to proper grade and shape and the proper elevation for the installation of the pipe as
shown on the plans.

201.7. Blasting. Contractor is responsible to comply with all regulations and permitting
for blasting.

All excavated rock or shale which cannot be handled and compacted as earth shall be
kept separate from earth and shall not be mixed with other backfill except as specified and
directed.

201.8. Excavation through Pavement. Pavement, pavement base course, concrete walks,
and concrete curbing shall be cut and removed only where shown on the plans, where specified
or where directed and authorized by the Engineer. Cuts shall be no larger than necessary to
provide adequate working space for installation of the pipe appurtenance or structure, except
where other miscellaneous removals are required on the drawings. Payment for removal of
concrete pavement, sidewalk, floor slabs, and curbing shall be made according to the unit prices
shown in the bid form. Measurement of quantities so removed shall be as specified hereinafter
in the applicable sections.

All cuts in pavement, walks or curbing shall be neatly sawn and shall be straight and
parallel to existing construction joints. Any pavement, curbing, gutter or sidewalks, the removal
of which was not required in conjunction with construction under this Contract, which is
damaged due to construction operations by the Contractor shall be removed and replaced by the
Contractor in first class manner, as hereinafter specified, at his own expense.

201.9. Protection of Existing Utilities. Due care must be taken not to disturb inlet
covers, manhole frames, valve boxes, fire plugs, house connections or private water pipes. If not
set to the proper grade they will be adjusted by the various City Departments or public utility
corporations or private Owners, unless otherwise directed by the Engineer.

The Contractor will be held responsible for any damage done to house connections or
private water pipes and accessories, if two (2) feet or more below top of curb and one (1) foot or
more back of face line of curb, in the case of street construction, or if two (2) feet or more below
the grade of finished pavement in connection with alley construction.

201.10. Pavement Replacement. All pavement, curbing, gutter, or sidewalks
removed during construction of the project for any reason shall be replaced unless otherwise
shown on the drawings or directed by the Engineer, the replacement construction conforming in
type, quality, and dimensions to that of the portion so removed. Replacement shall conform to
City patching details where applicable.
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201.11. Embankment.

a. Preparation of Ground Surface for Fill. All vegetation, such as roots, brush,
heavy sod, heavy growth or grass, and all decayed vegetable matter, rubbish, and other
unsuitable material within the area upon which fill is to be placed shall be stripped or
otherwise removed before the fill is started. In no case will such objectionable material
be allowed to remain in or under the fill area. Sloped ground surfaces steeper than one
(1) vertical to four (4) horizontal on which fill is to be placed, shall be plowed, stepped
(benched), or broken up in such manner that the fill material will bond with the existing
surface.

b. General. Where filling is required to raise the subgrade under areas to be paved
or surfaced, all fill materials shall consist of earth or other approved material. All organic
or other undesirable material shall be removed. Where embankments, regardless of
height, are placed against hillsides or existing embankments, either of which have a slope
steeper than 1 vertical to 4 horizontal, the existing slope shall be benched or stepped in
approximately 24 inch rises as the new fill is brought up in 8 inch maximum layers or
lifts. The material bladed out, the bottom of the area cut into, and the embankment
material being placed, shall be compacted to the required density. Material cut out,
bladed into place and compacted shall not be measured and paid for directly but will be
considered as incidental work.

All fill under paved surfaces such as streets and parking lots shall be compacted
by a power roller or other approved equipment and the subgrade brought to a reasonably
true and even plane. Earth used for fill shall be placed in layers not more than eight (8)
inches thick, an uncompacted measurement, and shall be compacted as specified before
the next layer is placed. Each layer shall be wetted or dried as necessary, and shall be
compacted to the required density. Regardless of the type of equipment used, the
roadway shall be compacted uniformly and the surface kept reasonably smooth at all
times. If large pieces of heavy clay are encountered, the material shall be broken down
by suitable manipulation to permit satisfactory embankment construction. If shale is
encountered, the shale shall be broken down as much as practical and compacted at or
above optimum moisture.

Each layer shall be uniformly spread, moistened as required, and then compacted
to ninety percent (90%) of maximum density, obtained at the optimum moisture content,
as determined by AASHTO Method T-99-38. The top eighteen (18) inches shall be
compacted to ninety-five percent (95%) of maximum density. The field density of the lift
will be determined in accordance with AASHTO T 191 or T 205, using the total material
or T238, Method B Direct Transmission, for wet density. If nuclear density methods are
used, moisture content will be determined in accordance with AASHTO T239. One test
shall be taken for every 1,000 linear feet or fraction thereof for each lift. Testing is to be
done by a third party independent testing agency or by the Contractor if the Contractor
has demonstrated to the Engineer that Contractor employs qualified persons and
maintains qualified equipment to conduct density testing. Test results shall be furnished
on forms acceptable to Engineer. Contractor shall proof roll the final lift of fill material
in accordance with the proof rolling requirements of Section 205.2. Costs of all testing
and retesting are the responsibility of the Contractor.
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201.12. Backfill.

Classification of backfill materials. Backfill materials in these specifications shall
conform to the Standard Installation Direct Design (SIDD) categories per the chart below.

SIDD Soil USCS Standard AASHTO
Gravelly Sand (Category I) | SW, SP, GW, GP Al, A3
Sandy Silt (Category II) GM, SM, ML, A2, A4
Also GC with less than
20% passing #200 sieve
Silty Clay (Category III) CL, MH, GC, SC AS, A6
a. Roadway Backfill. After completion of roadway, curb and gutter, and other

construction below the elevation of final grades, all forms shall be removed and the
excavation shall be cleaned of trash and debris. Backfill shall be free of all objectionable
material and shall be placed in horizontal layers not more than eight (8) inches thick, and
shall have a proper moisture content for the required degree of compaction. All parking
areas, driveways, streets, and other paved areas shall be backfilled with approved
material and compacted to ninety-five percent (95%) of maximum density obtained at the
optimum moisture content. Testing is to be done by a third party independent testing
agency or by the Contractor if the Contractor has demonstrated to the Engineer that
Contractor employs qualified persons and maintains qualified equipment to conduct
density testing. Test results shall be furnished on forms acceptable to Engineer. Tests
shall be taken once for every 1,000 linear feet or fraction thereof for each lift. Costs of
all testing and retesting shall be borne by the Contractor.

Backfilling and grading behind curbs shall be performed to the lines and grades indicated
on the drawings. The backfilled area shall provide a smooth, even transition from the
existing lawn grades to the curb and shall be done so as to assure desired drainage.

When indicated on the plans and included as a bid item, the top four (4) inches of backfill
behind curbs shall be topsoil, free from rocks, gravel, and any undesirable material. This
material may be either topsoil available within the limits of the project or it may be
topsoil furnished by the Contractor. Payment for topsoil will be made on the basis of the
bid quantity, except when:

e Errors are found in the original computation or ground elevations.
e An authorized change in grade or typical section is made.

e An unauthorized deviation decreases the quantities on the plans.

e All driveways, paved or unpaved, which are disturbed by grading or excavation of any
kind shall be graded and shaped to provide a reasonable approach, and shall upon
completion of the job be left in passable condition. All driveway approaches except
those which the Owner is having paved at the time of this Contract shall receive four (4)
inches of crushed rock to the extent of the portion disturbed. Crushed rock shall be a
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maximum size of one (1) inch surface rock.

b.

Trench Backfill

1. Materials. All materials which are to be compacted by tamping or rolling,
including all tamped embedment, shall be free from sticks, large roots, or
other organic matter coarser than grass roots, stones, hard lumps, and
clods, and shall have a moisture content such that optimum compaction is
obtained when properly tamped or rolled. Debris, frozen material, large
clods, stones, organic matter, or other unstable materials shall not be used
for final backfill within 2’ of the top of pipe.

Unsuitable Foundation Bedding. Granular material for replacement of unsuitable
foundation material removed from trench bottoms shall consist of 6 gabion rock.

Flowable Backfill. Flowable backfill shall be a Controlled Low Strength Material
(CLSM). CLSM shall be composed of Portland cement, fly ash (optional), fine
aggregate, coarse aggregate (optional), water, and a shrinkage compensator.
Cement shall be either Type I or Type II Portland cement. Mixing water shall be
potable. Air entrainment admixture shall consist of an organic compound which
will result in air contents as prescribed by ASTM C 173 or C 231. Fine aggregate
shall be washed and consist of clean, hard, durable and uncoated particles of
natural or manufactured sand or a combination thereof, with or without mineral
filler. Aggregate shall be free of injurious amounts of salt, alkali, vegetable
matter or other objectionable material. Coarse aggregate shall be sound, durable,
clean rock or broken concrete (2 to 8 square) to minimize the quantity of
CLSM. The CLSM shall be placed to a depth of 2 feet then coarse aggregate may
be added to the CLSM mixture until the top of the CLSM and top of aggregate are
approximately equal. The process may be repeated until the fill is completed.
CLSM shall be removable (less than 100 PSI) and comply with the following mix
design:

Cement 144 1bs
Water 396 lbs
Sand 2,698 1bs
Air entrainment 13%

Where CLSM is being placed over or adjacent to crushed stone backfill, a layer of
filter fabric shall be installed between the two materials.

Inundated sand backfill is not acceptable.

Coarse aggregate (1-1/2’) may also be added at the batch mix plant. Coarse
aggregate is not to replace fine aggregate.

Rock Backfill. Rock backfill shall consist of 1” Road Rock. The rock shall be
brought up in 6 lifts and have the following gradation.
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Sieve Size % Passing
17 100
3/4” 85-93
1/2” 65-75
3/8” 52-64

#4 25-45
#30 10-15
#200 5-10

Other gradations may be approved by the engineer provided the material is
compactable with minimal settlement and will not provide a conduit for water to
enter the subgrade surrounding the trench.

Backfill material shall be near optimal moisture content as determined by the
standard proctor.

2. Compaction. All backfill shall be thoroughly compacted by pneumatic
tampers, or other approved methods, to the original state of consolidation of the
soil encountered. Backfill shall be placed in uncompacted lifts not to exceed six
(6) inches and each lift shall be thoroughly and adequately compacted. Care shall
be exercised not to disturb the pipe when placing backfill. The compacted earth
backfill shall be brought to an elevation of approximately six (6) inches below the
finished surface grade and then surface grade constructed. Testing shall be
similar to that required at embankments per 201.11.b except that tests shall be
taken once for every three hundred (300) linear feet of trench or fraction thereof
for every other lift. Backfill using 1” clean aggregate does not require testing.

After backfill and compaction is complete trenches shall be leveled off and
grading shall be performed as is necessary to restore yards or other grassed or
sodded areas to their original condition or better.

Backfill under pavements shall be flowable fill. Flowable fill shall be placed
from a maximum of one foot (1’) above top of utility to the underside of
pavement base course. If pavement does not have a base course, stop flowable fill
six inches (6”) below bottom of pavement and provide a six inch (6”’) cushion
course of 17 clean aggregate.

3. CLSM Maximum Depth. — The depth of flowable fill shall comply with
the following:

a. If the distance from the top of the utility/pipe to the subgrade is five feet
or less, the entire depth from subgrade to twelve (12) inches above the top
of utility/pipe shall be flowable fill.

b. If the distance from the top of the utility/pipe to the subgrade is over
five feet, the top four feet below subgrade shall be flowable fill. The
remainder of the backfill may be overfill soil compacted per the
specifications or flowable fill at the contractor’s option.
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4. Utility Crossings. — Where a utility is located above another utility or
where two utilities cross, the bedding material shall be extended to properly bed
the higher utility then the overfill soil and flowable fill placed per specifications.

5. Plates. — Flowable Fill requires a minimum of 24 hours to set. This will
require trenches with flowable fill to be plated or barricaded trenches with traffic
detoured in accordance with MUTCD standards. Maximum trench width
requiring flowable fill is six (6) feet wide. See details 540.01 and 9A for
maximum trench width.

When a backfilling operation of an excavation occurs in the traveled way,
whether transverse or longitudinal, and the project cannot be properly completed
within a standard work day as defined by section 12A of the City of Columbia
Code of Ordinances, steel plate bridging with a non-skid surface and shoring will
be required to preserve unobstructed traffic flow. In such cases, the following
conditions shall apply:

a. Steel plates used for bridging must extend a minimum of 12”” beyond
the edges of the trench.

b. Steel plate bridging shall be installed to operate with minimum noise.
c. The trench shall be adequately shored, as mentioned in Section 201, to
support the bridging and traffic loads.

d. Temporary paving with fine graded asphalt concrete shall be used to
feather the edges of the plates, if plate installation is used.

e. Bridging shall be secured against displacement by using adjustable
cleats, shims, or other devices.

Approach plate(s) and ending plate (if longitudinal placement) shall be attached to
the roadway by a minimum of 2 dowels pre-drilled into the corners of the plate
and drilled 2” into the pavement. Subsequent plates shall be butted to each other.
Fine graded asphalt concrete shall be compacted to form ramps, maximum slope
8.5% with a minimum 12” taper to cover all edges of the steel plates. When steel
plates are removed, the dowel holes in the pavement shall be backfilled with
either graded fines of asphalt concrete mix, concrete slurry or equivalent slurry
that is satisfactory to the City of Columbia.

The contractor is responsible for maintenance of the steel plates, shoring, asphalt
concrete ramps, and ensuring that they meet minimum specifications. Unless
specifically noted in the special provisions, or approved by the City of Columbia,
use of steel plate bridging should not exceed 4 consecutive working days in any
given week. Backfilled excavations shall be covered with a minimum 3 inches
temporary layer of cold asphalt concrete until permanent surface can be installed.
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Trench Width Minimum Plate Thickness
1 b 1/2‘),
2’ %’7
3’ 7/8”
4 b 1)’
5’ 1.25”
6’ 1.25”
6. Removed.
7. Trenches wider than 6 feet. — When excavation becomes wider than six (6)

feet adhere to the following:

a. Residential Streets

1. Concrete
a. Minimum of two entire concrete panels are to be removed.
b. May close street (except in cul-de-sacs) or provide MUTCD compliant
traffic control.
c. Excavate all subgrade within one (1) foot of existing panels to a
minimum depth of eighteen (18) inches.
d. Backfill to be brought up with compacted aggregate in six (6) inch lifts
and tested per specifications OR flowable fill may be used.
e. Four (4) inches of type 3 aggregate base is to be placed under the street.
f. Dowel Panels per specifications.

2. Asphalt
a. Minimum size of replacement to be ten (10) foot by ten (10) foot
square.
b. Two (2) foot minimum clearance to be left between edge of pavement
replacement and leading edge of gutter.
c. May close street (except in cul-de-sacs) or provide MUTCD compliant
traffic control.
d. Excavate all subgrade within one (1) foot of existing pavement to a
minimum depth of eighteen (18) inches.
e. Backfill to be brought up with compacted aggregate in six (6) inch lifts
and tested per specifications OR flowable fill may be used.
f. Four (4) inches of type 3 aggregate base is to be placed under the street
g. Pave per asphalt paving specifications

Arterials and Collector Streets — Will be handled on a case by case basis with City
of Columbia Public Works Department.

8. Required Testing. — Testing shall follow section 201.11b, except proof
rolling shall not be required.

Structure Backfill. Backfilling of all structures shall be permitted only after an
adequate curing time, as determined by the Engineer, has elapsed.

All excavations shall be backfilled to the lines and grades shown on the drawings.
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201.13.

a.

In no instance shall backfill be dumped, bull-dozed, or otherwise deposited in
bulk upon the newly-constructed structure. After the required curing time, the
excavation shall be backfilled by depositing, entirely without shock and with
careful pneumatic tamping, suitable earth, sand, or other acceptable material in
lifts not to exceed six (6) inches in compacted thickness. Backfill shall be
deposited at approximately the same elevation on opposite sides of the structure
and shall be compacted in place to a density equal to or greater than ninety-five
percent (95%) of maximum density as determined by the Standard AASHTO
Method T-99-38. Inundated sand backfill shall not be used.

No trench backfill material containing rock, or debris from rock excavation, shall
be placed in the upper eighteen (18) inches of the excavation except with the
specific permission of the Engineer. Large stones may be placed in the remainder
of the trench backfill only if well separated and so arranged that no interference
with backfill compaction will result.

Any deficiency in the quantity of material for backfilling the excavation, or for
filling depressions caused by settlement, shall be supplied by the Contractor. All
excavated material in excess of that necessary to fill the trench to the grade shown
on the drawings shall be removed and disposed of by the Contractor.

Responsibility of Contractor for Backfill Settlement. The Contractor shall be
responsible for the satisfactory compaction and maintenance thereof, for all
trenches and structural excavation of any description required under this Contract.
Contractor shall warrant their work for a period not less than the correction period
from the date of acceptance. If prior to the expiration of this warranty, any
trenches or other excavations are found to have settled they shall immediately be
reworked by the Contractor and restored to the specified grades. Any sod, paving,
or other surfacing damaged by settlement of trenches shall be replaced by and at
the expense of the Contractor.

Method of Measurement and Basis of Payment.

Roadway Excavation. Final measurement of roadway excavation will not be

made unless otherwise designated in the Contract. A partial check of existing ground elevations
will be made at the time slope stakes are set, and of the finished work for deviations in the grade,
widths or slopes from the authorized grade or typical section. Plan quantities will be used for
final payment of Earth Excavation except when:

Errors are found in the original computation or ground elevations.
An authorized change in grade or typical section is made.
Unauthorized deviations decrease the quantities on the plans.

Rock Excavation is encountered. Roadway excavation will be re-computed for
these sections where the ground elevations shown on the plans are found to be
erroneous. No re-computation of plan quantities will be made when the actual
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ground elevations are considered to generally agree with the ground line shown
on the plans. Where the Engineer authorized a change in grade or typical section
affecting the volume of excavation, the volume of excavation allowed for
payment will be determined by the average end area method on the basis of the
revised grade or typical section. Where unauthorized deviations result in a
decrease in the quantities the plans, the deviations will be measured and deducted
from the plan quantity. The volume of rock excavation will be determined by the
average end area method. The volume of earth excavation allowed for payment
will be the total volume of roadway excavation shown on the plans or the revised
quantity, regardless of classification, minus the measured volume of rock
excavation.

Basis of Payment. Payment for roadway excavation will be made at the Contract unit
price per cubic yard (for each class of excavation) which price shall be full compensation for the
excavating and hauling; placing and forming of embankments; preparation of subgrade; clearing
grubbing, and any work noted on the plans to be included in the price bid for excavation.
Payment will be made under:

Item No. 201.1. Earth excavation, per cubic yard.
Item No. 201.2 . Rock excavation, per cubic yard.

Trenching.

1. Earth. Payment for all trench excavation and backfill in earth shall be
included in the Contractor's unit price per lineal foot for storm sewer construction
as set forth in the proposal. Such unit price shall include cost of all equipment,
labor, and materials used in conjunction with the trenching operations. Payment
will be made under:

Item No. 201.3. Storm sewer construction, per lineal foot.

2. Rock. Payment for all trench excavation and backfill encountered in rock,
as defined in this section of the specifications, shall be made at the unit price per
cubic yard for rock excavation, storm sewer as set forth in the proposal. Upper
pay limit for rock excavation shall be the top surface of the rock and lower pay
limit shall be the bottom stratum or layer of the rock or the flow line of the pipe,
whichever is higher in elevation. Width limit for payment for rock excavation
shall be per pipe embedment details 540.01 and 540.02. Payment will be made
under:

Item No. 201.4. Rock excavation, storm sewer, per cubic yard.

Structural Excavation.

1. Earth. Payment for all earth excavation and backfill required in
constructing drainage structures such as catch basins, curb inlets, junction boxes,
and headwalls, shall be included in the unit price for each such structure as set

forth in the proposal. Payment for earth excavation and backfill required in
construction of the reinforced concrete boxes and retaining walls shall be included
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in the unit price for structural reinforced concrete as set forth in the proposal. No
separate pay item for this structural earth excavation shall be included in the
Contract.

2. Rock. Where rock, as defined herein, is encountered in the excavation for
structures such as those listed above, it shall be paid for at the unit price per cubic
yard for rock excavation, storm sewer as set forth in the proposal. Upper and
lower pay limits shall be as defined hereinbefore for trenching in rock and the
later limits shall be defined as vertical planes spaced eight (8) inches outside the
walls of any structure. Payment will be made under:

Item No. 201.5. Rock excavation, storm sewer, per cubic yard.

d. Crushed Rock for Driveways. Crushed rock for driveway approaches
shall be paid at the Contract unit price per ton for crushed rock in place. Payment will be
made under:

Item No. 201.6. Crushed rock for driveway approaches, per ton.

e. Topsoil for Backfill in Lawns. Topsoil for backfill in lawns shall be paid
at the Contract unit price per cubic yard for topsoil in place. Payment will be made

under:

Item No. 201.7. Topsoil for backfill in lawns, per cubic yard.
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SECTION 202
BORROW EXCAVATION

202.1. Description. If the filling is in excess of excavation the Contractor shall secure
the necessary material from such borrow pits as may be indicated on the plans, or if no such
location is indicated, or if the amount in the indicated location is insufficient, he shall furnish
material satisfactory to the Engineer.

202.2. Methods in Borrow Excavations. If the Contractor places more borrow than is
required, thereby causing a waste of excavation, the amount of such waste shall be deducted
from the borrow as measured in the borrow pit. Borrow material shall not be placed until after
the roadway excavation has been placed in the fill. All borrow pits shall be neatly trimmed and
left in such shape as to permit reasonably accurate measurement after the excavation has been
completed.

202.3. Method of Measurement. Final measurements of borrow area will not be made.

202.4. Basis of Payment. The plan quantities will be used for final payment of borrow
excavation in cubic yards.

The foregoing work, which includes all material, equipment, tools, labor, compaction and
work incidental thereto, will be considered as completely paid for by the Contract price per cubic

yard under:

Item 202.1. Borrow excavation, per cubic yard.
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SECTION 203

SEEDING AND MULCHING

203.1 Description. This section covers the operations necessary to produce established
grass covered areas, including preparation of the soil surface, application of starter fertilizer,
seeding, sodding, compacting and maintenance.

All areas with vegetation cover that are disturbed by construction operations, either by
grading, parking of equipment, trenching, or any other operation that destroys the existing
vegetative cover shall be seeded or sodded as specified herein.

a. Seeding. All disturbed existing vegetated areas shall be seeded, including grassy
areas, and pasture lands.

b. Sodding. All disturbed areas shall be seeded unless specifically noted on the
plans and Contract documents. In cases where sod is required, the type of sod to
be used shall follow the requirements of section 204

Disturbed areas outside the authorized construction limits shall be seeded and
mulched, or sodded at the Contractor’s expense.

203.2. Personnel and Equipment. All work shall be performed by personnel who are
experienced and qualified in the work required, utilizing equipment such as fertilizer spreader,
farm tractor with tilling equipment, harrow, and power drawn precision brillion-type seeder
designed to uniformly distribute the seed, cover, and firm the soil in one operation.

203.3. Submittals. The Contractor shall furnish to the Engineer a typed and signed
statement which certifies that each container of seed delivered to the Contractor for this project is
fully labeled in accordance with the Federal Seed Act and is at least equal to the requirement for
seed listed in the seed paragraph of this specification. This certification shall appear on or with
all copies of invoices for the seed.

203.4. Materials.

a. Topsoil shall consist of a fertile, friable soil of loamy character, free of sub-soil,
clay, hard clods, stones, pebbles and other similar material. Topsoil shall be
placed at a depth of four (4) inches. Topsoil shall contain a normal amount of
natural humus and be reasonably free of roots, sand, noxious weed seeds, sticks,
brush and other litter. The topsoil shall be obtained from well-drained, arable
land, and be of an even texture so that all the soil will pass a % inch screen. The
topsoil shall not be infested with nematodes or with any other noxious animal life
or toxic substances. Compost shall be rototilled with the soil at a mixture of 2 inches of
compost to 4 inches of soil for a minimum depth of 6 inches. Topsoil shall exhibit an
acidity range (pH) of 6.0 to 8.5.
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Seed shall be labeled in accordance with U.S. Department of Agriculture Rules
and Regulations under the Federal Seed Act and shall comply with the
requirements of the Missouri Seed Law.

The pure live grass seed mixture to be used in lawn and undeveloped areas shall
be as follows:

Type % of Mi?;ture Minirpum Mini.mur.n
by Weight Purity Germination
Ultimate Tall Fescue 30% 99% 90%
Fine Lawn Elite Tall 30% 98% 90%
Fescue
Falcon Four Tall Fescue 20% 99% 90%
Annual Rye 20% 99% 90%

The percent of mixture by weight is for pure live seed (PLS). The seed broadcast
shall be a minimum of 5 pounds per 1,000 square feet. Weed seed shall not
exceed 1.0% by weight of the mixture. A certification of the mixture shall be
furnished to the Engineer prior to seeding.

Fertilizer shall be a mixture containing 5.5 pounds of soluble nitrogen, 16 pounds
of phosphorous and 16 pounds of potash per 100 pounds.

Agricultural lime material shall be used for soil neutralization with not less than
90% passing the No. 8 sieve.

Mulch shall consist of the application of a vegetative covering of one of the
following types:

1. Type I Mulch shall be the cereal straw from stalks of oats, rye, wheat or
barley, which is clean, bright, and free of mold. The straw mulch shall be dry
and relatively free of undesirable seed and foreign material.

2. Type II Mulch shall be as specified above for Type I mulch except that it shall
also include the application of an overspray material consisting of virgin wood
cellulose fibers or recycled slick paper as herein specified. The overspray
shall be green in color after application and shall have the property to be
evenly dispersed and suspended when agitated in water. When sprayed
uniformly over vegetative mulch, the mulch fibers shall form an absorbent
cover, allowing percolation of water to the underlying soil. The mulch shall
be packaged in moisture resistant bags with the net weight of the packaged
material plainly shown on each bag. The mulch fibers shall not be water
soluble.

Virgin wood cellulose fibers shall be produced by either the ground or cooked
fiber process and shall have the following properties:
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203.5.

Moisture Content, Percent by Weight (maximum) 15%
Organic Matter-Wood Fiber, Percent by Weight (minimum) 80%
Ph 4.3-8.5

Recycled slick paper mulch shall be produced from printers slick paper
containing wood cellulose and kaolin clay. Recycled newsprint or cardboard
will not be allowed. The material shall be free of other material or fillers and
shall have the following properties:

Moisture Content, Percent by Weight (maximum) 8%
Ph 4.5-6.5

The Contractor shall furnish certification from the manufacturer that the
overspray mulch material complies with these specifications.

3. Type III Mulch shall be material consisting of virgin wood cellulose fibers as
herein specified. The mulch shall be green in color after application and shall
have the property to be evenly dispersed and suspended when agitated in
water. When sprayed uniformly over the soil surface, the mulch fibers shall
form an absorbent cover, allowing percolation of water to the underlying soil.
The mulch shall be packaged in moisture resistant bags with the net weight of
the packaged material plainly shown on each bag.

Virgin wood cellulose fibers shall be produced by either the ground or cooked
fiber process and shall have the following properties:

Moisture Content, Percent by Weight (maximum) 15%
Organic Matter-Wood Fiber, Percent by Weight (minimum) 80%
Ph 4.3-8.5

The Contractor shall furnish certification from the manufacturer that the mulch
material complies with these specifications.

Construction Requirements

Seeding shall not be placed from October 16 to December 31. Full seeding shall
only be placed from January 1 to May 15 and from August 15 to October 15.
Seeding shall not be placed on frozen or snow covered ground. Partial seeding
shall be placed from May 16 to August 14. Type Il mulch shall be used with
partial seeding. The application rates for partial seeding are as shown below:

Lime 100% of the specified quantity
Fertilizer 75% of the specified quantity
Seed 50% of the specified quantity

When partial seeding is placed, the remainder of the fertilizer plus 75% of the
specified quantity of seed shall be applied by hydraulic overseeding from
August 16 thru October 15. Hydraulic overseeding shall be applied over the
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existing Type Il mulch. Seed and fertilizer, separately or in combination,
shall be mixed with water, and constantly agitated so that a uniform mixture
can be applied hydraulically to the specified areas. The ratio of seed and
fertilizer to water shall be calculated to achieve the specified coverage rates
using a total of 500 gallons of water per acre applied in 2 applications. Seed
shall not be added to the water more than 4 hours before application.

. For Type I or Type II Mulch: Seedbed preparation in lawn areas shall be
accomplished by grading the disturbed areas and adding at least 4 inches of
topsoil. The surface on which the topsoil is to be placed shall be free of all
loose rock and foreign material greater in any dimension than 1/2 the depth of
the topsoil to be added and the surface shall be loosened with a disc harrow
just prior to being covered with topsoil. Topsoil shall be placed and spread to
a depth sufficiently greater than specified so that after settling, the completed
work will conform with the elevations shown on the plans. After spreading,
all large clods and foreign material shall be removed by the Contractor.

Seedbed preparation in undeveloped areas shall be accomplished by: tilling to
a depth of 4 inches with a disc harrow, followed by smoothing with a
weighted spike tooth harrow. After smoothing, all rocks and clods greater in
any dimension than 2 inches, and all foreign material shall be removed by the
Contractor. Designation of areas as lawn or undeveloped will be determined
by the condition of the area at the start of construction.

Before final raking, areas to be seeded shall be limed at the rate of 92 pounds
per 1,000 square feet of area and fertilized with the specified mixture by
spreading evenly at the rate of 7 pounds per 1,000 square feet of area. Both
operations shall be performed by using a mechanical spreader of the rotary
type. The area shall then be raked to a smooth, even surface and the soil
loosened to a depth of one inch in preparation for the seed. No seed or mulch
shall be placed until the Engineer accepts the grade and seedbed.

Seeding shall be accomplished by using a mechanical spreader. The seed
mixture shall be evenly distributed over the area at the rate of 5 pounds per
1,000 square feet. Immediately after the seeding is completed, all seeded
areas shall be mulched as described below for that type of mulch specified.

1. Type I Mulch must be applied in an even layer approximately 1/4 inch in
depth. Immediately after placement of the mulch, the entire mulched area
shall be thoroughly saturated with water.

2. Type Il Mulch shall be applied same as for Type I Mulch with the addition
of an overspray. The overspray shall be hydraulically applied as a separate
operation at the rate of 750 pounds per acre. The overspray material shall be
mixed with water in a manner to provide a homogeneous slurry. Equipment
for mixing and applying the slurry shall be capable of applying it uniformly
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over the entire vegetative mulched area. The slurry mixture shall be agitated
during application to keep the ingredients thoroughly mixed.

c. For Type III Mulch: Seedbed preparation shall be accomplished in the same
manner as for Type I and II mulch up to the point of seeding. The seed and
Type III mulch will be mixed and applied hydraulically with equipment
approved by the Engineer. The hydraulic application shall be such that the
seed mixture is distributed at the rate of 5 pounds per 1,000 square feet and
the Type III mulch is distributed at the rate of 46 pounds per 1,000 square
feet. The seed mixture and Type III mulch shall be mixed with water in a
manner to provide a homogeneous slurry. Equipment for mixing and applying
the slurry shall be capable of applying a uniform mixture over the entire area
to be mulched. The slurry mixture shall be agitated during application to keep
the ingredients thoroughly mixed.

203.6. Maintenance Requirements. Since the seeded area shall be maintained by the
Contractor as necessary to assure growth. A guarantee period not less than the correction period
from the Final Acceptance of the work will be required. During the guarantee period, if there are
deficient areas where the grass died, or where sheet and rill erosion or settlement occurred, or
where gravel or other deleterious backfill material surfaces, upon notification by the City of such
areas, the Contractor shall re-work all areas as necessary to bring the areas into conformance
with the specifications.

203.7. Measurement and Payment. All costs pertaining to the seeding and mulching
shall be paid by the Contract unit price per square yard or lump sum, complete in place.

Payment shall be made under:

Item No. 203.1. Seeding and Mulching, per square yard or lump sum.
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SECTION 204
SODDING

204.1. Description. This item shall consist of placing approved live sod on prepared
areas, as indicated on the plans and specified herein, or as ordered by the Engineer.

204.2. Material. The sod shall be at least three (3) year-old densely rooted tall type
fescue mix, or other approved native perennial grasses, free from noxious weeds. It shall be
from a loam soil of such character that the sod will not break up or crumble during the operations
of cutting, transporting, or laying. Sod from light sand and from heavy clay soils will not be
acceptable. It shall be cut in strips or rolls of uniform thickness of one (1) inch to one and a
fourth (1 1/4) inch. The sod strips shall contain at least one-half (1/2) square yard and not more
than one (1) square yard. Sod strips shall not be cut less than twelve (12) inches in width or
more than nine (9) feet in length.

204.3. Construction. The area to be sodded shall be brought to a smooth and uniform
surface and shall have all clods, stones, sticks, and other debris which would be harmful to sod
growth removed. The soil on the area to be sodded shall be loosened and brought to a
reasonably fine texture, to a depth of at least four (4) inches. The sodbed shall be limed and
fertilized according to the general recommendations of the Boone County Agriculture Extension
Service.

The sod shall be moist and shall be placed on a moist earth bed. No dry sod may be used.
The sod strips shall be laid along contour lines, by hand, commencing at the base of the area to
be sodded and working upward or as directed by the Engineer. The transverse joints of sod strips
shall be broken and the sod carefully laid to produce tight joints. The sod shall be firmed,
watered and re-firmed immediately after it is placed. The firming shall be accomplished by use
of a lawn roller, tamper, or any other method approved by the Engineer.

On 3 horizontal:1 vertical slopes, or steeper, the sod shall be nailed to the ground with
sod staples or with plastic pegs approximately 1/2" x 1" x 12" driven into the ground, leaving
about one-half (1/2) inch of the peg above the sod, and spaced not more than two (2) feet apart.
Pegging of the sod shall be done immediately after the sod has been firmed.

After the pegging has been completed, the sodded areas shall be cleared of loose sod,
excess soil, or other foreign material, and then a thin layer of topsoil (about one-fourth (1/4) inch
deep) shall be scattered over the sod as a top-dressing and the areas shall then be thoroughly
moistened by sprinkling with water.

Sod shall not be placed during a drought nor during the period from June 1 to September
1, unless authorized by the Engineer. Frozen sod shall not be used and no sod shall be placed on

frozen ground.

The Contractor shall keep all sodded areas thoroughly moist for two (2) weeks after
laying. This shall include watering at least once a day.

204.4. Method of Measurement. Measurement will be made to the nearest square yard
of approved sodded surface area.
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204.5. Basis of Payment. Payment for sodding will be made at the Contract unit price
per square yard, complete in place. No direct payment will be made for liming or fertilizing
sodded areas. Payment will be made under:

Item No. 204.1. Sodding, per square yard.
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SECTION 205
SUBGRADE

205.1. Description. That portion of the graded roadbed upon which surfacing is to be
placed is hereby designated as the subgrade. The subgrade shall be constructed so that it will be
uniform in density throughout its entire width and will conform to the line, grade, and cross
section shown on the plans or as established by the Engineer.

205.2. Finishing. After excavation and embankment has been completed the subgrade
shall be brought to true shape and rolled. It shall then be tested with an approved template
furnished by the Contractor. If the subgrade is not to the proper elevation, material shall be
added or removed as required and if material is added it shall be compacted in a manner
satisfactory to the Engineer.

The entire subgrade shall be proof rolled with a minimum of two passes of a fully loaded
tandem axle dump truck (weigh ticket to be provided). Truck shall be operated at between 2 2
to 5 miles per hour allowing the Engineer to walk alongside and observe results. Truck shall
make passes to cover the entire subgrade under the proposed pavement. Proof roll shall be
scheduled a minimum of 24 hours in advance and witnessed by the Engineer. There shall be
minimal evidence of deflection (less than one inch), rutting, or pumping. If the Contractor
disputes the result of the proof roll, the Contractor at his own expense may hire an independent
geotechnical engineer licensed in the state of Missouri to witness the proof roll. The independent
engineer must be agreed upon by the Engineer. The recommendations of the independent
engineer shall be final. Proof roll shall be redone if there is rain or the subgrade is otherwise
disturbed prior to placing the base course.

This process shall be repeated until all irregularities are removed. Extreme care shall be
taken in shaping the subgrade, so that at no place will the completed pavement vary from the
specified thickness. All soft and yielding spots shall be removed to a depth of not-to-exceed two
(2) feet, and all vegetable substances or unsuitable material shall be removed, and the resulting
spaces shall be refilled with approved material. All large rocks or boulders encountered shall be
removed or broken off to a depth of not less than six (6) inches below the finished surface of the
subgrade, and the space shall be refilled. The subgrade shall again be rolled until no depressions
occur.

205.3. Restoring Subgrade to Acceptable Condition. If the subgrade is disturbed in any
manner after the work, described in the preceding paragraph, has been completed, it shall be
brought to an acceptable condition by reshaping and rolling, or with macadam. At the minimum,
the top 6” of subgrade shall be scarified and recompacted. If required by the Engineer, the
Contractor shall provide planking to protect the subgrade from disturbance.

205.4. Amount of Finished Subgrade. There shall be at all times at least fifty (50) feet of
subgrade in the condition described in the preceding Articles numbered 205.2 and 205.3, ahead
of the point at which concrete is being placed.

205.5. Payment. There will be no direct payment for finishing and restoring subgrade

but the whole cost and expense of such work to the Contractor must be included by him in the
price bid per cubic yard for excavation.
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SECTION 206

DIG OUT REPAIR

206.1. Description. The work consists of saw cutting, removal of failed roadway and
replacement. See Dig Out Repair detail.

206.2. Materials. Materials for base rock shall be Type 2 Aggregate Base. Geotextile
fabric shall be Mirafi 600X or approved equal. Bituminous base shall be per section 226.

206.3. Installation. Saw cut area as directed by Engineer. Remove area to a minimum
depth of 12” and compact subgrade. If unsuitable materials are encountered for the subgrade,
material shall be removed and replaced with the same base and compacted in a maximum of 4”
lifts. Place geotextile fabric over excavated area as per detail. Place Type 2 aggregate base in 6”
lifts. Place bituminous base in equal lifts (3” maximum depth).

206.4. Measurement and Payment. All costs pertaining to the preparation and restoration
of dig out repair shall be paid by the square yard as per the bid form. All work will be measured

in the field for final quantities.

Item 206.1.  Dig Out Repair, per square yard.
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SECTION 207

ADJUSTMENTS OF MANHOLES, CATCH BASINS AND INLETS

207.1. Wherever specified on the plans, or as directed by the Engineer, manhole and
catch basin frames and covers, catch basin stones and sills, and drop inlets shall be adjusted to
new grades in accordance with the details shown on the plans. The quality of materials and
workmanship shall be as specified in the applicable section of these specifications for each class
of work necessary. Payment for adjustments, complete including excavating, backfilling, all
materials, replacement of breakage caused by Contractor, equipment, labor and incidental
expenses shall be completely covered by the unit prices bid per adjustment under:

Item No. 207.1. Adjusting manholes to grade, per each

Item No. 207.2. Adjusting catch basins or inlets to grade, per each
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SECTION 208
REMOVALS

208.1. Description. Payment for the removal of pavement, sidewalk, curbing, fencing
and retaining walls shall be made at the Contract unit prices for removal of each such item.
Measurement shall be made of the actual quantities removed (as described hereinafter), the
removal of which is shown on the drawings or authorized by the Engineer. Payment for
removals shall include the demolition, removal and disposal of all debris which is a product of
such demolition. Pay quantities shall not include any unauthorized removal due to damage
during construction by the Contractor. Such damaged areas, where removal is not shown on the
drawings, shall be removed and replaced at the Contractor's expense.

208.2. Removal of Pavement. This shall apply to all Portland cement concrete or
asphaltic concrete surfaces six (6) inches or more in thickness. Measurement shall be based on
the actual area removed in square yards. However, where pavement is removed solely to allow
construction of a storm sewer or appurtenant structure, the removal shall be paid for to a width
not to exceed the outside dimension of the pipe or structure plus twenty-four (24) inches.
Payment will be made under:

Item No. 208.1. Removal of pavement, per square yard.

208.3. Removal of Driveway Pavement. This shall apply to all Portland cement concrete
or asphaltic concrete driveways or other concrete slabs less than six (6) inches in thickness.
Measurement shall be as described in Section 208.2 for the removal of pavement. Payment will
be made under:

Item No. 208.2. Removal of driveway pavement, per square yard.

208.4. Removal of Sidewalks. This shall apply to all Portland cement concrete sidewalk.
Measurement shall be as described in Section 208.2 for the removal of pavement. Payment will
be made under:

Item No. 208.3. Removal of sidewalks, per square yard

208.5. Removal of Curbing. This shall apply to all Portland cement concrete curbs or
curbs and gutters measured along the base of the curb face in lineal feet. Payment will be made
under:

Item No. 208.4. Removal of curbs, per lineal foot
Item No. 208.5. Removal of curbs and gutters, per lineal foot.

208.6 Removal of Fencing. Work shall include all necessary material, equipment, and
labor to remove, stockpile, and reinstall fencing displaced by construction activity. Owners
should be notified 24 hours prior to fence work. The Contractor shall use care in removing only
as much fence as is necessary to complete construction and grading. The Contractor shall take
great care to carefully dismantle, stockpile and reinstall fence after the public sanitary sewer has
been installed. The Contractor shall salvage and reuse as much of the fencing material as
practical. If the fence material cannot be salvaged, then the Contractor shall provide new material
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that is consistent with the fence material that was removed.

The Contractor shall install a suitable temporary fence along the temporary construction
easement to protect livestock, pets or children as directed by the Engineer. No direct payment
will be made for the temporary fence.

Payment for all costs to remove, stockpile and reinstall displaced by construction activity
shall be included in the per linear foot price bid for fence removal and replacement and payment
shall be based on the actual length of fence removed and replaced in linear feet. Payment will be
made under:

Item No. 208.6. Fence removal and replacement, per linear foot.

208.7. Removal of Retaining Walls. Retaining walls of concrete, brick, or stone to be
removed shall be measured in place and payment shall be based on the actual volume, in cubic

yards, of material actually removed. Payment will be made under:

Item No. 208.7. Removal of retaining walls, per cubic yard
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SECTION 209

DAILY CLEANUP AND FINAL TRIMMING AND CLEAN UP

209.1. Requirements. Daily cleanup shall follow the work progressively. The
Contractor shall remove from the project site all rubbish, equipment, tools, surplus or discarded
materials, and temporary construction items.

Streets to be opened to local traffic at the end of the day’s operation shall be cleaned of
dirt and mud. Streets which are not open to traffic shall be cleaned regularly to be kept free of
dirt and mud. Street sweeping equipment shall capture and contain dust and debris. Powered
broom attachments shall be of the pick-up type. All equipment and material stockpiles shall be
secured for safe passage of vehicles and pedestrians. Traffic control in conformance with the
Manual of Uniform Traffic Control Devices shall be in place prior to opening the road to traffic.

209.2. Final Trimming and Clean Up. Prior to the acceptance of the work done under
this Contract all shoulders, slopes, ditches, if any, and sidewalk spaces shall be shaped, trimmed
and made uniform, smooth and true to line, grade and cross section. All debris and rubbish
resulting from the construction work or occurring within the limits of the improvement shall be
disposed of before final acceptance will be made under this Contract.

209.3. Payment. There will be no direct payment for final trimming and cleaning up but

the whole cost and expense of such work to the Contractor must be included by him in the other
bid prices.
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SECTION 210

AGGREGATE BASE MATERIAL

210.1. Type 1 Aggregate (Rolled Stone). Aggregate for Type 1 base shall be essentially
limestone. The crushed stone shall not contain deleterious material such as shale or disintegrated
stone in excess of fifteen percent (15%). Any silt, any clay, and any deleterious material shall be
uniformly distributed throughout the mass. The aggregates shall conform to the following
gradation requirement:

Passing 1 inch sieve 100%

Passing 1/2 inch sieve 60-90%
Passing No. 4 sieve 40-60%
Passing No. 40 sieve 15-35%

210.2. Type 2 Aggregate (Compacted Granular Base). Aggregate for Type 2 base shall
consist of crushed stone, limestone screening, sand and gravel, sand, chat, sandstone, or
combinations of these materials, with or without soil binder as may be required. The material
shall conform to the following gradation requirements and in addition shall be so graded that it
will readily compact to the specified density and withstand construction traffic without distortion
and displacement.

Passing 1 1/2 inch sieve 100%
Passing No. 40 sieve 15-50%
Passing No. 200 sieve, not more than 35%

210.3 Type 3 Aggregate (Drainable Base). Aggregate for Type 3 base shall consist of
crushed stone or sand and gravel. The aggregate shall not contain more than fifteen percent
(15%) deleterious rock and shale. If crushed stone is used, sand may be added only for the
purpose of reducing the plasticity index of the fraction passing the No. 40 sieve in the finished
product. The fraction passing the No. 40 sieve shall have a plasticity index not to exceed six.
Any sand, silt and clay, and any deleterious rock and shale shall be uniformly distributed
throughout the material. When sand and gravel aggregate are used, the fraction passing the No.
200 sieve shall be less than one half of that fraction passing the No. 30 sieve.

Sieve size Passing (%)
1 inch 100

% inch 60-90

No. 4 35-60

No. 30 10-35

No. 200 0-15

If flint chat or tiff chat is used, it shall meet the requirements of this section and in
addition shall have at least twenty percent (20%) passing the No. 40 sieve.

Soil binder shall consist of soil or similar fine material with such cohesive properties as
to impart the desired plasticity to the finished product.
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SECTION 211

PENETRATION MACADAM BASE

211.1. Description. This section of the specifications shall consist of the construction of
a penetration macadam base placed on a one (1) inch granular insulation course over a prepared
subgrade and topped with a one (1) inch blotter course; conforming to the line, grade, thickness,
and typical cross section shown on the plans. The base shall be constructed in two lifts of four
inches each.

211.2. Material

a. Coarse stone shall consist of sound, durable particles of limestone or dolomite,
and shall not contain deleterious material such as shale or disintegrated stone in excess of fifteen
percent (15%). The crushed stone shall have a percent of wear not to exceed fifty percent (50%)
when tested in accordance with AASHTO 96-58 (c) (Los Angeles Abrasion). It shall meet the
following gradation requirements:

Passing 3 inch square sieve 100%
Passing 2 1/2 inch square sieve 90-100%
Passing 2 inch square sieve 35-70%
Passing 1 1/2 inch square sieve 0-15%
Passing 3/4 inch square sieve 0-5%
b. Material used in the insulation course shall be either coarse sand or coarse

screening. Screening shall consist of tough, durable particles of crushed stone. Insulation
material shall be free from dirt and other objectionable material.

c. Blotter course material shall be 1” clean crushed stone, free from dirt and other
objectionable material and shall have the following gradation:

Passing 1 1/2” inch sieve 100%
Passing 3/4 inch sieve 0-5%

d. Binder shall be Performance Graded and conform to PG64-22.

211.3. Weighing. All materials shall be weighed on an accurate and reliable platform
scale, approved by the Engineer, and each load must be accompanied by a signed weight ticket
stating the gross, tare, and net weight, and no material shall be accepted by the City unless
accompanied by such signed weight ticket.

211.4. Inspection. All materials and work shall be subject to inspection at all times by
the Engineer, or his duly authorized representative, and no materials shall be delivered or
accepted nor work performed without proper authorization of the Engineer. In order to assure
the use of suitable materials, the Engineer shall have the right to make any inspections he may
deem necessary, either at the plant of the Contractor, or his supplier, or on the job site.

The Engineer may at any time authorize the collection of samples of materials, from any
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source he may direct, and subject them to tests provided for in these specifications, by a
recognized reputable testing laboratory for determination of their quality and fitness for work
under this Contract. The expense of such sampling and testing shall be borne by the City of
Columbia. The Contractor shall provide such facilities as may be required for collecting
samples.

211.5. Equipment. All equipment, tools, machinery and other appliances used in
handling materials and performing any part of the work shall be subject to the approval of the
Engineer before the work is started and whenever found unsatisfactory shall be changed and
improved as required by the Engineer. All equipment, tools and machinery used must be
maintained in satisfactory working condition.

Rollers and compactors shall include self-powered three (3) wheeled and tandem steel
rollers and self-propelled pneumatic-tired rollers, weighing not less than seven (7) nor more than
ten (10) tons, and multiple vibratory compactors of approved design.

Steel-wheeled rollers shall be equipped with scrapers to keep the surface of the wheels
clean. All rollers and compactors shall be equipped with devices to wet the wheels, or contact
surface, to prevent the material being compacted from sticking to them.

If multiple vibratory compactors are used, the standard of compaction to which each
operation shall be subjected shall be determined by the Engineer based on the density obtained
from seven (7) to ten (10) ton steel rollers under similar conditions in the City of Columbia.

211.6. Construction Methods

a. Preparing and Compacting Subgrade.

Prior to constructing the base, the prepared subgrade shall be adjusted to conform to the
cross section shown on the plans, and to the lines and grades established by the Engineer. The
subgrade shall be compacted as herein specified to the entire satisfaction of the Engineer. No
direct payment will be made for adjusting and compacting the subgrade. The cost of such work
to the Contractor must be included by him in the unit price bid for Penetration Macadam Base.
No aggregate shall be spread on a muddy, excessively dusty, or frozen subgrade.

When no curb and gutter or side forms are used, well compacted shoulders with vertical
face for the full depth of the course or layer shall be prepared in advance of spreading aggregate
so as to permit the roller or compactor to lap the shoulder and edge of each course or layer of the
pavement. The shoulder material shall be kept leveled at the proper elevation to avoid
irregularities extending into the macadam.

b. Insulation Course. When the subgrade has been adjusted to true line and grade to
the satisfaction of the Engineer, a blanket of insulation course material, as specified above, shall
be spread on the subgrade and compacted to a minimum thickness of one (1) inch.

c. Spreading and Compacting Coarse Stone. When the base is constructed in two
(2) or more courses, each course shall be spread in layers of equal thickness after compaction.
Self-propelled spreading and leveling machines or approved spread boxes equipped with shoes
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or runners of sufficient width and length to preclude any damage or displacement to the subgrade
or lower base course shall be used for spreading coarse aggregate.

If the aggregate after being so spread and shaped does not have a uniform distribution of
sizes throughout, or if it becomes mixed with dirt or other foreign substances it shall be harrowed
with a heavy spike-tooth harrow, the teeth of which extend approximately six (6) inches below
the frame and spaced that the aggregate will readily pass between them. If, after harrowing,
there still remains areas of undersized or dirty aggregate, such aggregate shall be removed and
replaced with clean aggregate of the proper size.

The coarse stone shall be rolled and/or compacted until it is well keyed and settlement
has ceased. The surface shall then be checked transversely with a template cut to the required
cross section, and longitudinally with a twenty (20) foot straightedge. Any indicated variations
exceeding one-half (1/2) inch shall be corrected by the removal or addition of coarse stone as
needed. Corrected areas shall be compacted and made to conform with the required grade and
cross section.

Rolling shall start longitudinally beginning at the edges of the pavement and shall
proceed on each side toward the center of the pavement overlapping on successive trips by at
least one-half (1/2) of the width of rear wheel on steel rollers, one (1) wheel on pneumatic-tired
rollers, and one (1) unit on vibratory compactors. Places inaccessible to roller shall be
compacted by mechanical or hand tamping as approved by the Engineer.

Should subgrade become soft and mixed into or through the macadam, the Contractor
shall remove the mixture, reshape and correct the subgrade, replace the removed macadam
materials in compliance with this specification. The corrected areas shall conform with the
required grade and cross section.

The completed penetration macadam base shall have a total compacted thickness as
shown on the plans.

The surface shall not vary more than one-half (1/2) inch from a twenty (20) foot
straightedge applied to the surface parallel to the center line of the pavement. Areas of the
pavement which show more than the allowable variation shall be loosened and reconstructed in
accordance with these specifications and to the complete satisfaction of the Engineer.

d. Application of Binder. Hot binder, as specified hereinbefore, shall be applied on
each course of rolled base at the uniform rate of one (1) gallon per square yard per lift at
application temperature with an allowable tolerance of plus or minus 0.10 gallon per square yard.
Every precaution shall be used to avoid lapping either along the edges or at the ends of
successive application runs.

e. Spreading and Compacting Succeeding Courses of Base Aggregate. Succeeding
course of base aggregate shall be spread, compacted and finished in the same manner and to the
same tolerances as hereinbefore specified for the first course.

f. Blotter Course. Immediately after the asphaltic cement has been applied to the
final course of the base aggregate and while it is yet warm, a blotter course of crushed rock, as
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specified hereinbefore, shall be spread over the surface in just sufficient quantity to fill the
surface interstices. This stone shall be spread by means of an approved mechanical spreader at
the rate of not more than twenty-five (25) pounds per square yard. Any cover material remaining
unbounded on the pavement shall be swept up and removed. The top surface of the asphalt
coated coarse stone of the final base course shall be exposed upon completion of the cleaning
operation to provide a secure bond for the asphaltic concrete surface course to follow.

211.7. Basis of Measurement.

Method No. 1 Penetration macadam base shall be measured to the nearest
square yard in place.

Method No. 2 Coarse stone, the blotter course, and the insulation course
shall be measured on a tonnage basis of two thousand
(2000) pounds.

The binder shall be measured to the nearest ten (10) gallons.

211.8. Basis of Payment. The quantities, complete in place and accepted, will be paid
for at the applicable Contract unit price, which payment shall be full compensation for
preparation of subgrade, furnishing, hauling and placing all materials, rolling equipment, tools,
labor and work incidental thereto. Payment will be made under:

Method No. 1 Item No. 211 Penetration macadam base, per square yard.
Method No. 2 Item No. 211.1. Coarse stone, per ton.
Item No. 211.2. Insulation course, per ton.

Item No. 211.3. Blotter course, per ton.
Item No. 211.4. Binder, per gallon.
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SECTION 212

AGGREGATE BASE

212.1. Description. Aggregate base shall consist of a uniform mixture of properly
graded materials placed on a prepared subgrade as shown on the plans. The type of aggregate
used shall be as specified in the Contract.

212.2. Materials.

a. Aggregate base materials shall conform to the following:
Section
Type 1 Aggregate (Rolled Stone) 210.1
Type 2 Aggregate (Compacted Granular Base) 210.2
Type 3 Aggregate (Drainable Base) 210.3
b. Water shall be potable, clean and free from acid, salt, oil and other organic matter.

The use of City water is preferred.
212.3. Equipment
a. Mixing Equipment. Equipment for producing mixture shall be an approved

stabilization pugmill, which will uniformly mix the water with the aggregate in such manner as
to avoid undue segregation.

b. Construction Equipment. Equipment for this work shall consist of blade or motor
patrol graders, self-powered steel wheeled rollers, self-propelled pneumatic-tired rollers,
vibratory compactors, sprinklers, or any other suitable equipment required to properly complete
the work.

The Contractor shall furnish all equipment, tools, machinery and other appliances, which
in the opinion of the Engineer, are necessary for handling materials and performing any part of
the work.

All equipment shall be subject to the approval of the Engineer before the work is started,
and wherever found unsatisfactory, shall be changed and/or improved as required by the
Engineer. All equipment, tools and machinery must be maintained in satisfactory working
condition.

212.4. Preparation of Mixture. Base material, any additional material required, and
water in an amount sufficient to ensure the desired compaction shall be thoroughly mixed and
delivered to the construction site as a combined product. Excess moisture resulting in run-off
shall be avoided. The final product of base material mixed with binder shall meet the specified
gradation and plasticity index (P.1.). If necessary for satisfactory work, the mixture or subgrade
or both shall be allowed to dry to a moisture content which will permit proper compacting.
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212.5. Construction Procedure.

a. Subgrade. All work on any section of the subgrade on which the base is to be
constructed shall be completed prior to the placing of any base material on that section.
Immediately before spreading the mixture, the subgrade shall be sprinkled as specified by the
Engineer.

b. Spreading, Shaping and Compacting. In no case will the Contractor be permitted
to place the mixture or manipulate it on muddy or frozen subgrade. Also, any mixture containing
frost or frozen particles shall not be placed on the subgrade or compacted. After the subgrade
has been properly prepared, the mixture shall be uniformly spread by blades, or other approved
equipment, in successive layers of courses to such depth that, when compacted, the base will
have the minimum thickness shown on the typical cross section. The Contractor may construct
the base in any number of layers which he may find convenient to facilitate compacting, except
that, in no case, shall any individual layer have a compacted thickness of more than four (4)
inches, provided however when vibrating equipment is used, the base may be constructed in one
(1) course (not exceeding six (6) inches), provided the equipment used proves capable of
compacting the base in accordance with these specifications. Each layer shall be compacted as
hereinafter specified before any succeeding layer is placed. Except as otherwise permitted by the
Engineer, the first course placed upon the subgrade shall be compacted and allowed to become
firm before any subsequent course is constructed.

If, in the opinion of the Engineer, the mixture becomes too dry to permit compaction,
water shall be added during the compacting operations in such an amount as to ensure proper
compaction. If, for any reason, the mixture is too wet for proper compaction it shall be allowed
to dry until the proper moisture content is obtained.

The mixture shall be handled in such manner as to avoid undue segregation. If
segregation occurs, or, if the mixture becomes contaminated, such segregated or contaminated
materials shall be removed and replaced with materials of suitable quality and gradation, except
that areas of surface segregation may be corrected by spreading a quantity of limestone screening
sufficient to close the voids and bind the loose material firmly in place. The screenings shall be
wet and rolled so as to create a dense and uniform surface. Segregated or contaminated materials
which the Engineer orders removed, shall be removed and replaced with suitable material at the
sole expense of the Contractor. The Engineer may restrict hauling over the completed or
partially completed work after inclement weather, or at any time when the subgrade is soft and
there is tendency for the subgrade material to work into the surface material. Any screenings
used in correcting areas of surface segregation will be measured and paid for as part of the
aggregate constituting the base course. All extra work or expense involved due to screenings
being required shall be the Contractor's obligation without extra cost to the City. Compaction
shall be performed by the use of any approved equipment within the limits of these
specifications, which will produce satisfactory results.

Shaping and compaction shall be carried on until a true, even, uniform base course of the
proper grade, cross section and density is obtained. Proper moisture content shall be maintained
by wetting the surface as required during shaping and compacting operations. The use of excess
water, resulting in run-off or in the formation of a slurry on the surface shall be avoided.
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Final rolling on the top course of multiple-course construction or on single-course
construction shall be accomplished by a self-propelled smooth-wheeled roller weighing not less
than seven (7) tons, nor more than ten (10) tons.

The base course shall be graded, compacted and rolled to ensure maximum density to the
exact cross section and elevations and shall be tested with an approved template before
concreting. High areas shall be reduced to grade and low areas raised to grade with approved
material compacted in place, as directed.

Type 1, Type 2, and Type 3 aggregates used for shoulders adjacent to Portland cement
concrete pavement shall be compacted to not less than ninety-five percent (95%) of standard
maximum density. Type 1, Type 2, and Type 3 aggregate for use on other than shoulders
adjacent to Portland cement concrete pavement shall not be compacted to less than standard
maximum density.

c. Standard Compaction Test. The standard compaction test will be made in
accordance with ASTM D 698-70, Method C, using the total material. Field density and moisture
will be determined in accordance with ASTM D 6938 Test Methods for In-Place Density and
Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth). Frequency of
testing shall conform to the table below:

d.

Tested Property Test Method Contractor
Frequency

Density AASHTO T 191 1 per 1000 tons,
or minimum of 1 per
AASHTO T 310 day

Thickness Applicable 1 per 1000 tons,
method meeting minimum of 1 per
Engineer’s day
approval

Gradation and AASHTOT 11, 1 per 2000 tons,

Deleterious AASHTO T 27 minimum of 1 per

Material® and MoDOT Test day
Method TM 71

Plasticity Index® AASHTO T 89 1 per 10,000 tons,
and AASHTO T minimum of 1 per
90 project

aSampled at point of delivery, prior to rolling.

Curing and Maintenance of Aggregate Base. Allow the aggregate base to cure

before any heavy equipment is allowed on the aggregate base. Curing of aggregate base is
complete when the moisture content is a maximum of 60% of the optimum moisture content.
The Contractor will perform testing to determine when the cure of the aggregate base is
complete. The Engineer may require that the surface of the aggregate base be kept moist during
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the curing period to prevent loss of surface material.

Do not apply surfacing until the aggregate base is cured. Maintain the base until the
surfacing is applied.

e. Maintenance. When the base is to be constructed in more than one (1) layer, the
Contractor shall maintain the underlying layers by wetting or drying, blading and rolling in a
manner satisfactory to the Engineer until the next layer is completed. This maintenance shall be
entirely at the Contractor's expense. If a prime coat is specified in the Contract, the Contractor
will be required to apply the prime coat on any completed portion of the base as soon as
practicable, but he will not be permitted to prime or to construct a bituminous surface course
when the moisture content of the top two (2) inches of the base is more than two-thirds (2/3) of
the optimum moisture.

If the Contract includes the construction of Portland cement concrete pavement, the
Contractor will be required to maintain the completed base until the pavement is placed. The
base shall be considered complete when it has the required density with a uniform surface of the
proper grade and final template section. Lateral ditches shall be constructed through shoulders
where possible to ensure adequate surface drainage.

212.6. Method of Measurement.

a. Aggregate base material shall be measured on a tonnage basis of two thousand
(2,000) pounds, including water. Accurate and reliable platform scales, approved by the
Engineer, shall be used. Materials, when delivered to the construction site, must be accompanied
by a signed weight ticket, stating the gross, tare and net weight, and no material shall be accepted
by the City unless accompanied by such signed weight ticket.

b. Water. Payment for all necessary water used in sprinkling the subgrade and
added in constructing and maintaining all portions of the completed base shall be completely
covered by the unit prices bid for other items in the Contract.

212.7. Basis of Payment.

a. Payment for aggregate base material complete in place will be made at the
Contract unit price per ton, which price shall include furnishing all materials, mixing, loading,
hauling, unloading, spreading, shaping and compacting, water for sprinkling subgrade and added
in constructing and maintaining base, and all tools, labor, equipment, and work incidental
thereto.

b Payment will be made under:
Item No. 212.1. Type 1 aggregate for base, per ton

Item No. 212.2. Type 2 aggregate for base, per ton
Item No. 212.3. Type 3 aggregate for base, per ton
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SECTION 213

LANDSCAPING AND TREE PROTECTION

213.1. Description. This work shall consist of furnishing, planting and providing a
warranty for all trees and shrubs in accordance with the plans. Work shall be done under the
supervision of an experienced landscaper or experienced arborist approved by the Engineer.

213.2. Materials

a. Plant Materials.

1. Plant Materials shall mean trees and shrubs of all descriptions, required to
be furnished for the project in accordance with the specifications on the approved
plans. The source of supply of all plant material shall be given in writing to the
Engineer. The Engineer must be given the opportunity of inspecting and
approving all plant materials before planting takes place.

2. Plant materials shall comply with State and Federal laws relating to
inspection for disease, insect infestation and shipping and handling requirements.

3. Plant substitutions, including species cultivars, will not be permitted
unless pre-approved by the Engineer. If proof is submitted that specific plants or
sizes are unobtainable, proposals will be considered for the nearest equivalent size
or variety of equal value.

4. Type and quality:

1. Plant materials shall conform to the size and proportion standards
of the American Standard for Nursery Stock (ANSI Z60.1). ANSI stock
specifications will be provided by the Engineer. All tree stock shall be
single stem unless specified. The International Code of Nomenclature for
Cultivated Plants shall be the authority for plant names.

ii. Plants will be true to type and subject to inspection for quality, size
and color. Plants lacking compactness, proper proportion, or having
multiple leaders will not be accepted. Plant materials which have been cut
back from larger grades to meet certain specified requirements will be
rejected.

iil. Plants shall have a normal, well-developed branch structure and a
vigorous fibrous root system. Plants shall be healthy and vigorous. Plants
shall be free from defects, wood decay, sun-scald injuries, abrasions of the
bark, galls, insect pest eggs, borers and all forms of infestations and other
plant diseases, and free from objectionable disfigurements. Tree root
collars must be visible above, or at, soil level and the root system shall not
contain any ‘circling’ or ‘diving’ roots.
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iv. Plants shall be nursery grown unless otherwise specifically
permitted in each instance and shall have been growing under similar
climatic conditions as occurs in the City of Columbia for at least 2 years
prior to award date of this Contract.

V. All plants shall be freshly dug within 1 week of delivery and
provided from the most recent favorable harvest season.

vi. The City reserves the right to reject any plant material that is
considered unsatisfactory.

b. Topsoil.
Topsoil shall be per section 203.4.a.

C. Wood Bark Mulch.

Mulch for plant bed and tree pits shall consist of a high quality shredded bark or wood
chips free from noxious substances. The source of the wood bark mulch and a representative
sample shall be approved by the Engineer prior to application.

d. Water.

Water shall be potable and suitable for irrigation, clear and free from any material that
may be harmful to plant life.

213.3. Installation. Specifications for Planting Procedures.
a. Planting Season

1. Planting shall be done within the appropriate planting season. If
associated with construction projects, planting projects should take place within
the planting season following completion of construction. Dates for planting are:
from April 1 to May 15 and October 15 to December 15.

2. If special conditions exist, which may warrant a variance in the above
planting dates, a written request shall be submitted to the Engineer stating the
special conditions and the proposed variance. Permission for the variance will be
given if, in the opinion of the Engineer, the variance is warranted.

3. When conditions are such, by reason of drought, high winds, excessive
moisture, or other similar factors, that satisfactory results are not likely to be
obtained, work shall be stopped. It shall not be resumed until desired results can
be obtained or until approved alternate or corrective measures and procedures are
adopted.

4. On no account shall planting take place when the ground is frozen.
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Planting Locations.

1. General. The Contractor shall be responsible for planting at correct
grades, alignment and location. If the planting plans provided differ from ground
marked sites, the Contractor will seek guidance from the Engineer.

2. Engineer will stake out, or flag the ground locations for plants.

Excavation of Planting Areas.

1. Care. No plant pits shall be dug or prepared until their location is
approved by Engineer. Reasonable care shall be exercised in having pits dug and
soil prepared prior to moving plants to their respective locations for planting to
ensure that they will not be unnecessarily exposed to drying elements or to
physical damage.

2. Holes for trees and shrubs either, balled and burlapped (B&B) or bare root
(B&R) (except for hedge and plants specifically designated on the plans to be
planted in a bed) shall be excavated or augered to provide a planting hole a
minimum of 100% larger than the spread of the ball or roots. All mechanically
dug pits shall be scarified to remove glazing, and shall have a saucer shaped
profile.

3. The depth of plant pits shall be the depth below finished grade required to
allow the plant to be set on undisturbed soil where the root collar will be at or
slightly above grade. In certain clay soils, descriptions to be jointly agreed by
Engineer, or where surface or sub-surface conditions prevent digging a tree pit to
specified dimensions, the plant can be set 4 to 6 inches high. In such cases the
upper rootball edge must be bermed to grade with topsoil at no greater than a 3:1
slope

4. If pits have been excavated and not planted they must be made safe from
public hazard at the end of each working day.

Delivery and Temporary Storage.

1. All plant material will be covered during transport between the nursery
and the planting site — no matter the time of year. Insofar as is practicable, plant
material shall be planted on the day of delivery. In the event this is not possible
the Contractor shall protect that stock not planted.

2. Protect plants at all times from sun or drying winds. Plants that cannot be
planted immediately on delivery shall be kept in the shade, well protected with
soil, wet moss or other acceptable material and shall be kept well watered. Plants
shall not remain unplanted for longer than three days after delivery.

3. Plants shall not be bound with wire or rope at any time so as to damage the
bark or break branches. Plants shall be lifted and handled from the bottom of the
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f.

ball only.

4. Plants moved with a ball will not be accepted if the ball is cracked or
broken before or during planting operations.

Planting

1. All planting of balled and burlapped (B&B) or containerized plants, unless
otherwise directed, shall be performed as herein specified. All plants shall be
centered in the planting hole and set plumb vertical.

2. B&B plants shall be placed in their wrapped ball on undisturbed soil so
that the root collar is standing at or slightly above the permanent grade or per
213.3.3.c above. All burlap, binding, and caging material shall be removed from
the top one-third of the rootball.

3. The plant hole shall be backfilled with topsoil placed in layers around the
roots or ball. Each layer shall be carefully tamped in place in a manner to avoid
injury to the roots or ball or disturbing the position of the plant. When
approximately two-thirds of the plant hole has been backfilled, the hole shall be
filled with water and the soil allowed to settle around the roots. After the water
has been absorbed, the plant hole shall be filled with topsoil and tamped lightly to
grade. Any settlement shall be brought to grade with topsoil.

4. For containerized shrub and small tree plantings special care should be
taken in ensuring that no circling or diving roots exist in the outer portion of the
rootball. If they exist they must be removed before planting. Plants should be
placed so that the root collar is level or just above existing grade. A generous
sprinkling (approximately one pound) of raw bone meal shall be placed on soil
after planting around each shrub and well raked in before applying mulch. All
twine or labeling encircling the stem or roots shall be removed during planting
regardless of material composition. All trees and small shrubs will be fully
watered in after installation.

5. On all slopes except minor ones, soil mix shall be formed into an adequate
dam or shoulder on downhill side to catch and hold water and avoid erosion and

slope on uphill side shall be properly re-graded to satisfaction of Engineer.

6. No plant material will be approved by the Engineer unless the root collar
or flare is clearly visible after planting.

Weeding & Mulching. The area required to be mulched shall first be cleared of

all weeds and groundcover. All trees and shrubs shall be mulched to a depth of at least 3. A
mulch ring will be provided that extends to a minimum radius of 3 feet from the stem of the tree
or shrub. In all cases the mulch itself should be kept clear of the plant stem, leaving clear visual
access to the root collar of the plant.

g.

Watering. After raking the surface of the mulch smooth the tree should be given a
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213.4.

a.

final ‘watering in’. This should include soaking the full depth of the mulch
thoroughly with water.

Guying, Staking and Wrapping.

1. Guying. Trees shall be supported immediately after planting. All trees
shall be staked unless otherwise agreed with Engineer. Guying material will be
fabric or flexible rubber or a combination of both. No wire or encased wire shall
be used.

2. Staking. A minimum of two metal T-posts (at least 6’ in length unless
otherwise specified) placed at the opposite sides of the tree shall be driven
vertically into the ground to a depth of 2 1/2 to 3 feet in such manner as not to
injure the ball or roots. If trees are planted along a highway, the stakes shall be
aligned along the axis of the highway, unless otherwise agreed.

3. Wrapping. Wrapping of the trunk is required only on dogwood and maple
trees. Wrapping shall consist of a cardboard or plastic sleeve unless otherwise
specified by the Engineer. The Engineer will manage the sleeve material after
installation.

Pruning and Repair.

1. After planting an inspection of all plantings shall be made and all dead,
dying or injured twigs and branches shall be removed. No further pruning shall
be permitted unless approved by Engineer. All cuts shall be made without
damaging the remaining tissue, and leaving no stubs.

2. Each tree and shrub shall be pruned in accordance with standard
horticultural practice to preserve the natural character of plant. Pruning shall be
done with clean, sharp tools that have been designed for pruning woody plants.

3. The bruised or broken parts of large or fleshy roots shall be cut off smooth
before planting. If nursery practice has left bruised, broken, girdling or upward
pointing roots above the root collar, these roots should be carefully removed
without damaging the tissue to remain.

Cleanup and Completion of the Project.

During the course of planting, excess and waste materials shall be continuously

and promptly removed, lawn areas kept clear and all reasonable precautions taken to avoid
damage to existing structures, plants, and grass.

b.

When planting in an area has been completed, the area shall be thoroughly

cleaned up. Debris, rubbish, subsoil and waste materials shall be cleaned up and removed.

C.

On completion of the project the Contractor shall be responsible for repairing tire

ruts and other damage to existing landscaped areas. Lawn areas shall be left free from
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compaction and restored to an even grade. All areas disturbed during planting activity will be
seeded and mulched as required. The entire area, when completed, shall be neat and clean to the
satisfaction of the property owner.

d. The Contractor will inform the Engineer when the entire project is complete.
Engineer and the landscape Contractor will then perform an inspection of all the planting
material and planting sites before final completion is accepted.

213.5. Warranty Procedure.
a. Proving Period. A proving period shall follow the completion of the planting

project and it shall be for a period of one year from the installation of the last plant item. All
replacements shall have a one year proving period from the date of installation.

b. Acceptance and Replacement of Plant Material. At the expiration of the proving
period an inspection of the planting will be made and only those plants that are alive and in a
healthy condition will be accepted. Unacceptable material shall be removed and replaced by the
Contractor at his own expense, during the next appropriate planting season. Plant material and
method of replacement planting shall be the same as specified for the original planting unless
otherwise agreed with the Engineer. The Contractor shall continue to install replacement
materials until the plants shows healthy growth for a period of one year from the date of planting.
All such replacements will be inspected for acceptance at the end of the proving period.

213.6. Payment. Payment for the accepted quantities of plants will be made at the
Contract unit price for each plant of the types, species, and sizes required complete and in place.
No direct payment will be made for any incidental items such as supporting posts, hardwood
mulch for tree ring, peat moss, and water necessary for this work. Hardwood mulch for traffic
calming islands will be paid at the per square yard price for hardwood mulch.

Item No. 213.1. Landscaping, per plant.
Item No. 213.2. Hardwood Mulch, per square yard.
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SECTION 214

TREE PROTECTION AND REMOVAL

214.1. General. All work shall include all necessary material, equipment and labor to
remove, dispose and protect trees, bushes and shrubs necessary to complete the work outline on
the construction plans and in the Contract documents.

214.2. Removal. All trees, bushes and shrubs located within the temporary construction
easement that are not specifically noted as “Do Not Disturb” or “Do Not Remove”, can be
removed only if necessary to facilitate construction and approved by the Engineer or as directed
by the Engineer. Check the plan sheets for trees and shrubs specifically noted as “Do Not
Disturb” or “Do Not Remove.” The Contractor shall use care to minimize the impact to and the
removal of trees within the Temporary Construction Easement. All removals shall extend to a
depth of at least 24 inches below the ground line in fill areas or 24 inches below the subgrade in
cut areas, unless specifically directed otherwise.

214.3. Disposal. Contractor is responsible for disposing of all trees, bushes, shrubs, etc.
that are removed as part of this project.

214.4. Tree Protection Fence. Contractor shall install tree protection fence at locations
indicated on the construction plans or when directed by Engineer. Tree protection fence shall be

constructed in accordance with the detail shown on the construction plans.

214.5. Basis of Payment. Payment for all costs to install, maintain, and remove the tree
protection fence upon completion of the project shall be included in the per linear foot price bid
for tree protection fence.

Item No. 214.5. Tree protection fence, per linear foot.
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SECTION 215

MOBILIZATION

215.1. General. This item shall consist of preparatory work and operations, including,
but not limited to, those necessary for the movement of personnel, equipment, supplies, and
incidentals to the project site; for the establishment of all offices, buildings, and other facilities
necessary for work on the project except as provided in the Contract as separate bid items; and
for all other work and operations which must be performed or costs incurred prior to beginning
construction.

215.2. Basis of Payment

a. Payment for all materials and work required shall be included in the mobilization
item which will include the cost of all items herein described. The Contract lump sum
price for this item shall be payable to the Contractor as specified in accordance with the
following schedule of partial payments.

b. Forty percent (40%) of the Contract lump sum amount bid for mobilization will
be released to the Contractor with the first monthly payment, but not sooner than 15 days
after the Notice to Proceed has been issued.

c. An additional twenty-five percent (25%) of the Contract lump sum bid for
mobilization will be released with the first monthly payment after fifty percent (50%) of
the original total Contract amount, including payments for delivered materials but
excluding Mobilization, has been paid out.

d. Upon completion the project, payment of the remaining thirty-five percent (35%)
of the Contract lump sum bid for mobilization will be released upon the project final

acceptance.

Item No. 215.1. Mobilization, lump sum.
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SECTION 216

CONSTRUCTION STAKING

216.1. General. All construction work shall be done to the lines, slopes, grades and
locations shown on the Plans or as modified by the Engineer in writing. The Engineer will
establish on the Drawings the required control points, survey lines, benchmarks and base lines.
Detailed survey and staking for construction, as well as measurements and elevations within
structures shall be the responsibility of the Contractor. All work under this section shall be
conducted by or under the direct supervision of a Registered Land Surveyor in the State of
Missouri. The Contractor shall erect all necessary batterboards and shall furnish all templates
necessary for the construction. Any work done without being properly staked, located and
measured may be ordered removed and replaced at the Contractor's expense.

216.2. Control. On City projects, the Engineer will be responsible for providing all
necessary horizontal and vertical control from which the Contractor may establish construction
staking required to perform his work. The established control points are noted on the plans and
shall become the responsibility of the Contractor once initially set. The Contractor shall use care
not to disturb these points. Any cost required to re-establish these points, due to the careless or
negligent destruction by the Contractor, may be charged to the Contractor and deducted from the
payment for this work.

216.3. Construction stakeout by Contractor. The Contractor shall furnish all employees,
equipment, tools, stakes and other material required and shall stake out, in a manner satisfactory
to the Engineer, the following:

a. Slope stakes and offset grade stakes for curb and gutter, storm sewers, paved
channels, inlets, manholes, and retaining walls.

b. Centerline grade stakes for unlined channels and pavement.

C. Any staking of rights of way and easements deemed necessary by the Engineer.
d. Re-staking of items staked when stakes are lost or destroyed for any reason.

e. "Blue top" hubs set to elevation of subgrade for centerline of streets and trails at

such other locations as to assure proper thickness and drainage of pavements.

f. Pavement elevation points as required for asphaltic concrete fills, erected string
lines and grading of drainage valleys in pavements.

g. Stakes for fencing and other stakes required for the proper construction of the
Work.

h. Driveways and walks.

1. Any additional staking needed to construct the project according to the plans and
specifications.
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216.4. Notification. The Contractor shall not cover any work which requires
measurements for payment while in the uncovered state until the Engineer has made such
measurements.

216.5. Payment. Payment for all work and materials under this section shall be included
in the 'lump sum' bid price for construction staking.

Item No. 216.1. Construction staking, lump sum.
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SECTION 220

BITUMINOUS MATERIALS

220.1. General. Approval of the source of bituminous material. For all bituminous
construction the Contractor shall obtain from the Engineer written approval of the sources of
bituminous materials. Such approval shall be obtained before any shipments are started. The
Contractor shall submit written evidence to the Engineer that all bituminous materials used
conform to the requirements of Section 220.1 through Section 220.3.

220.2. Measurement of Liquid Bituminous Material. The Contractor shall submit to the
Engineer, invoices in triplicate on all shipments of bituminous materials. The following volume
correction methods, where applicable, shall be used for determining the volume of bituminous
materials mentioned in these specifications.

220.2.1. Liquid Bituminous Material and Asphalt Binder - Volumetric
Determination. Measurement of the material will be based on the volume at 60°F. The volume
correction factors of ASTM D 1250, Table 24b, will be used for converting the material from the
volume at the observed temperature to the volume at 60°F. The volume of uncalibrated
distributors and tank trucks will be determined from the net weight of the material. The net
weight will be determined from the gross weight of the loaded delivery vehicle less the empty
delivery vehicle weight. For computing the volume in gallons from weight, the following
formula will be used:

ENGLISH
G= W
SG x 8.328
where:

G = Volume in gallons at 60°F.
W = Weight of material in pounds.
SG = Specific Gravity of material at 60°F.

220.2.2. Emulsified Asphalt. Measurement of the material will be based on the
volume at 60°F using a coefficient of expansion of 0.0003 per degree F for converting the
material from the volume at the observed temperature to the volume at 60°F.

220.3. Performance Graded Asphalt Binder. Performance graded asphalt binder shall be
an asphalt-based binder produced from petroleum residue either with or without the addition of
non-particulate organic modifiers. The grade shall be as specified in the Contract. Suppliers
furnishing performance graded asphalt binders shall be certified by MoDOT.

220.4. Application Temperatures for Bituminous Materials:
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ASPHALTIC
MATERIAL

TEMPERATURE
DEGREES FAHRENHEIT

SPRAYING MIXING

MIN | MAX | MIN | MAX

X00-300 Penetration Asphalt
All other Penetration Asphalt

260 325 200 275
285 350 275 325

Performance Graded 64-22
All Other Performance Graded Asphalt

260 325 --- ---
285 350 275 350

RC-0.eiiie, 65 135 50 120
RC-T i 110 180 80 125
RC-2 i, 140 210 80 150
RC-3 i 170 240 125 175
RC-4 e, 180 255 150 200
RC-5 i, 215 285 175 225
MC-0..coiiiiiiiieieeceeeeeen 70 140 50 120
MC-T.iiiiic 110 185 80 150
MC-2.oiiiiieeeeeen 140 215 100 200
MC-3. i 175 250 150 200
MC-4.coiiiiieeecee 190 265 175 225
MC-5.oii 220 290 200 250
SC-T i, 110 185 80 200
SC-2 i 140 215 150 200
SC-3 i, 175 250 175 250
SC-4 o 190 265 175 250
SC-5 i 220 290 200 275
EMULSIONS

RS-T ., 75 130 --- ---
RS-2. 110 160 --—- --—-
RS-3 ., 100 160 100 160
SS-1 e 75 130 75 130
REFINED TARS

RT-1,2 e, 60 125 --- ---
RT-3,4,5,6..cccccciiiiiiiiiiiinne 80 150 80 150
RT-7,8,9. .o, 150 225 150 225
RT-10,11,12.......ccccouvennnenn. 175 250 175 250
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220.5. Asphalt Cement Price Index. Adjustments will be made to the payments due the
Contractor for any plant mix bituminous base, plant mix bituminous pavement, plant mix
bituminous surface leveling and asphaltic concrete pavement that contains PG64-22, PG 70-22
or PG76-22 when it has been determined that the monthly average price for the midpoint of the
published prices of PG64-22 for St. Louis, Missouri area and Kansas City area has fluctuated
from the monthly average price of the month the project was bid. The St. Louis, Missouri area
and Kansas City area prices will be obtained from the Asphalt Weekly Monitor® published by
Poten & Partners Inc. The monthly base price will be the price from the last published Asphalt
Weekly Monitor® prior to the City bid opening. The monthly base price shall apply to payment
estimates for the following month.

220.5.1. The adjusted Contract unit price will be applied to the actual amount of
asphalt binder used by the Contractor for all asphalt items that are set up by the wet ton mix.
The adjustments will be applied to projects that have a quantity of asphalt wet ton mix pay items
over 100 tons. The percentage of virgin asphalt as shown in the job mix formula will be the
basis for adjustments for any asphalt mix type placed on the project during the monthly index
period. The effective asphalt obtained from the use of recycled asphalt pavement (RAP) will not
be eligible for adjustment. The base price index for PG64-22 will be applied to the asphalt mix
for mixes using PG64-22, PG70-22 or PG76-22.

220.5.2. Basis of Payment. To determine the adjustment for any material specified
in this provision the following formula will be used.

A=BxC)x(D-E)

Where: A = Adjustment for mix placed during monthly average index period
B = Tons of mix placed during the monthly average index period
C = % of virgin asphalt binder as listed in the job mix formula in use
D = Monthly average price at time of mix placement
E = Monthly average price at time of bid

220.5.3. The Engineer will make adjustment payments, as defined above, for the
applicable work completed during each month except for projects on which the Contractor is
being charged liquidated damages, due to working beyond the project completion date. In this
case, the “D” value used for the price adjustment will be either the last “D” value prior to the
date that liquidated damage assessment began or the current monthly “D” value, whichever is
lower. If the Contractor is being charged liquidated damages due to the Contract being beyond
the project completion date and the current months “D” value results in a deduction, then the
current monthly “D” value will be used.

220.5.4. Optional. This provision is optional. If the bidder wishes to be bound by
this provision, the bidder shall execute the acceptance form in the Bid. Failure by the bidder to
execute the acceptance form will be interpreted to mean election to not participate in the Asphalt
Cement Price Index.
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SECTION 221

AGGREGATE FOR ASPHALTIC CONCRETE

221.1. Coarse Aggregate. All coarse aggregate shall consist of sound, durable rock, free
from objectionable coatings. When the coarse aggregate is tested in accordance with AASHTO
T 96-58 (c) (Los Angeles Abrasion), the percentage of wear shall not exceed fifty-five percent
(55%) unless otherwise permitted by the Engineer. The percentage of deleterious substances
shall not exceed the following values and the sum of percentages of all deleterious substances
shall not exceed eight percent (8%).

Deleterious Rock 8.0%
Shale/Mud Balls Combined 2.0%
Other Foreign Material 0.5%

221.1.1. Gravel aggregate shall be washed sufficiently to remove any objectionable
coating.

221.1.2. The above requirements apply to each size or fraction of aggregate
produced.

221.1.3. Pile-run chat, defined as tailings from mills in which metallic minerals are
recovered, will not be approved for use in asphaltic concrete unless the chat has been conditioned
to meet a specified gradation. A tolerance of seven percent (7%) plus or minus, on each sieve
fraction will be permitted provided the aggregate complies with other provisions of this
specification.

221.2. Fine Aggregate. Fine aggregate for asphaltic concrete shall be a fine, granular
material passing the 3/8-inch sieve naturally produced by the disintegration of rock of a siliceous
nature. Fine aggregate shall be free from cemented or conglomerated lumps and shall not have
any coating or injurious material. The percentage of deleterious substances shall not exceed the
following values:

Clay lumps and shale 1.0%
Total lightweight particles 0.5%
(Including coal and lignite)

Other deleterious substances  0.1%

221.3. Mineral Filler. Mineral filler shall consist of stone dust, Portland cement, or other
artificially or naturally powdered mineral dust approved by the Engineer. It shall be free from
foreign or other objectionable material, and shall meet the following gradation requirements:

Passing No. 30 sieve 100%

Passing No. 200 sieve 75-100%
Passing 325 sieve, not less than 30%
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221.4 Recycled Asphalt Pavement (RAP) may be used in any mixture except SMA
mixtures. A maximum of 30 percent may be used in mixtures without changing the grade of
binder. Mixtures may be used with more than 20 percent RAP provided testing according to
AASHTO M 323 is included with the job mix formula that ensures the combined binder meets
the grade specified in the Contract. All RAP material, except as noted below, shall be tested in
accordance with AASHTO TP 58, Method of Resistance of Coarse Aggregate Degradation by
Abrasion in the Micro-Deval Apparatus. Aggregate shall have the asphalt coating removed
either by extraction or binder ignition. The material shall be tested in the Micro-Deval apparatus
at a frequency of once per 1,500 tons. The percent loss shall not exceed the Micro-Deval loss of
the combined virgin material by more than five percent (5%). Micro-Deval testing will be
waived for RAP material obtained from MoDOT roadways. All RAP material shall be in
accordance with Section 221.1 for deleterious and other foreign material.

221.5. Recycled Asphalt Shingles (RAS) may be used in any mixture specified to use PG
64-22 in accordance with AASHTO PP 53 except as follows: A maximum of 7 percent RAS may
be used. When the ratio of virgin binder to total binder in the mixture is less than 70 percent, the
grade of the virgin binder shall be PG 52-28 or PG 58-28. Shingles shall be ground to 3/8-inch
minus. Waste, manufactured or new, shingles shall be essential free of deleterious materials.
Post-consumer RAS shall not contain more than 1.5 percent wood by weight or more than 3.0
percent total deleterious by weight. Post-consumer RAS shall be certified to contain less than
the maximum allowable amount of asbestos as defined by national or local standards. The
gradation of the aggregate may be determined by solvent extraction of the binder or using the
following as a standard gradation:

Shingle Aggregate | Sieve Size Percent
Gradation Passing by Weight
3/8 in. 100
No. 4 95
No. 8 85
No. 16 70
No. 30 50
No. 50 45
No. 100 35
No. 200 25
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SECTION 222

ASPHAILTIC CONCRETE PAVEMENT

222.1. Description. Asphaltic concrete pavement shall consist of a mixture of mineral
aggregate and asphalt cement prepared in a stationary plant and placed in one or more courses on
a prepared base or underlying course in conformity with the line, grade, and section shown on
the plans or as directed by the Engineer.

222.2. Materials. All materials shall conform to the following sections of these
specifications:

Type Section
Asphalt Binder PG64-22 or per specs 220.3
Coarse Aggregate 221.1
Fine Aggregate 221.2
Mineral Filler 221.3

Asphaltic concrete mixture shall consist of mineral aggregates with the total aggregate
prior to mixing with asphalt binder shall be in accordance with the following gradation
requirements:

Percent Passing by Weight

Sieve Size Base BP-1 BP-2
1 inch 100 100 100
% inch 85-100 100 100
¥ inch 60-90 85-100 95-100
No. 4 36-65 50-70 60-90
No. 8 25-50 30-55 40-70
No. 30 10-35 10-30 15-35
No. 200 6-12 5-12 5-12

The Engineer may require at the time the job mixture is approved, that not less than 30
percent (30%) of material designated as fine aggregate be incorporated in the mixture. At least
thirty (30) days prior to preparing any of the mixture on the project, the Contractor shall obtain,
in the presence of the Engineer or his authorized representative, samples of asphalt and mineral
aggregates for tests and shall submit in writing the mixing formula which he proposes to use.
The mixing formula shall include the type and sources of all materials, the gradations of the
aggregates, the relative quantity of each ingredient and shall state a definite percentage for each
sieve fraction of aggregate and for asphalt cement. The samples of materials shall be within the
limit of size designated by the Engineer and shall be submitted by the Contractor and at the
expense of the Contractor to a reputable testing laboratory, which shall design a mix formula
meeting these specifications, a copy of which shall be sent to the Engineer.

No mixtures shall be accepted for use on the project until an approved job mixing
formula is approved by the Engineer. In producing mixtures for the project the plant shall be so
operated that no intentional deviations from the job mixing formula shall be made except as
specifically authorized by the Engineer. In any case the maximum variations from the approved
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formula shall not be greater than the following requirements and shall be within specifications
limits.

Retained on 1/2 inch sieve 5%
Passing 1/2 inch sieve, retained on No. 10 sieve 5%
Passing No. 10 sieve, retained on No. 200 sieve 3%
Passing No. 200 sieve 1%
Asphaltic Cement 0.5%

At least 30 days prior to placing any mixture on the project, the Contractor shall submit a
mix design for verification and approval by the Engineer. The mixture shall be designed in
accordance with Asphalt Institute Publication MS-2, Mix Design Methods for Asphalt Concrete
and Other Hot-Mix Types. The mixture shall be compacted and tested at a minimum of three
asphalt contents separated by a maximum of 0.5 percent in accordance with AASHTO T 245,
except as herein noted. The test method shall be modified by short-term aging the specimens in
accordance with AASHTO R 30. A detailed description of the mix design process shall be
included with the job mix formula. Aggregate fractions shall be in accordance with the same
proportions as the proposed job mix formula.

The mix design shall include raw data from the design process and shall contain the
following information:
(a) Source, grade and specific gravity of asphalt binder.
(b) Source, type (formation, etc.), ledge number(s) if applicable, gradation, and
deleterious content of the aggregate.
(c) Plasticity index of each aggregate fraction.
(d) Bulk and apparent specific gravities and absorption of each aggregate fraction in
accordance with AASHTO T 85 for coarse aggregate and AASHTO T 84 for fine
aggregate, including all raw data.
(e) Specific gravity of hydrated lime, mineral filler or baghouse fines, if used, in
accordance with AASHTO T 100.
(f) Percentage of each aggregate component.
(g) Combined gradation of the job mix.
(h) Percent of asphalt binder, by weight (mass), based on the total mixture.
(1) Bulk specific gravity (Gmb) by AASHTO T 166, Method A of a laboratory compacted
mixture.
(j) Percent air voids (Va) of the laboratory compacted specimen.
(k) Voids in the mineral aggregate (VMA) and voids in the mineral aggregate filled with
asphalt binder (VFA).
(1) Theoretical maximum specific gravity (Gmm) as determined by AASHTO T 209
after the sample has been short-term aged in accordance with AASHTO R 30.
(m) Mixing temperature and molding temperature.
(n) Bulk specific gravity (Gmb) of the combined aggregate.
(o) Percent chert contained in each aggregate fraction.
(p) Baghouse fines added for design.
(1) Batch and continuous mix plants — Indicate which aggregate fraction to add
baghouse percentage during production.
(i1) Drum mix plants — Provide cold feed settings with and without baghouse
percentage.
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No mixture will be accepted for use until the job mix formula for the project is approved
by the Engineer. The job mix formula approved for each mixture shall be in effect until
modified in writing by the Engineer. When unsatisfactory results or other conditions occur, or
should a source of material be changed, a new job mix formula may be required.

Base, BP-1 and BP-2 mixtures shall have the following properties, when tested in
accordance with AASHTO T 245. The number of blows with the compaction hammer shall be
35 or the number of gyrations shall be 50 with the gyratory compactor. BP-1 and BP-2 mixtures
shall have between 60 and 80 percent of the VMA filled with asphalt binder.

Air Voids: 3.5-4.5%
AASHTO T 245 Stability 750 Ibs
Voids in Mineral Aggregate 13.0

Bituminous base mixtures that would require 12.0 percent VMA following Asphalt
Institute MS-2 will have a minimum 12.0 percent requirement.

In mixtures containing rounded or uncrushed aggregate, it may be necessary for a portion
of the aggregate to be a highly angular or crushed material in order to comply with the stability
and other requirements. If difficulty is experienced with the aggregate combinations submitted,
the Engineer may designate the amount of angular or crushed material necessary after laboratory
investigations are made of the combinations proposed by the Contractor.

If the mixing formula submitted for approval or a previously approved mixing formula
results in mixtures which are unsatisfactory in the opinion of the Engineer, due to surface
texture, workability, segregation tendencies, or for any other reason, the Engineer shall have the
right to make any changes within the limits of the specifications which he deems advisable and
establish a new mixing formula.

222.2.1. Asphalt Hot-Mix Recycling. Final mix design for recycled mixtures shall
be done in accordance with the Asphalt Institute’s Manual MS-2 Sixth Edition in the appendix
entitled “Mix Design Using RAP.” All delivery tickets shall clearly designate the type of
recycled mix.

222.3. Equipment

222.3.1. Mixing Plant--General. The plant site shall have adequate storage
facilities. Sufficient storage space shall be provided for separate stock piles, or stalls for each
size and type of aggregate. The different aggregates shall be kept separated until they have been
delivered, without segregation, by the feeders to the boot of the cold elevator in their proper
proportions. The separate stock piles shall be readily accessible for sampling. Contractor shall
record and maintain temperatures at the plant.

Approved mechanical feeders shall be provided for feeding aggregate to the elevator
charging the drier. The feeders shall be of any type that will provide accurate control and
positive adjustment of the proportions for each size and type of aggregate used in the production
of the asphaltic mixture.
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The aggregates shall be dried and heated in a rotary drier capable of drying and heating
the aggregate as specified at the rated capacity of the mixer. The drier shall be equipped with
heating equipment which can be positively regulated and an efficient dust collecting system
preventing the loss of fine material. The material collected shall be returned to the mixture at a
uniform rate or wasted as approved by the Engineer. The heated aggregate shall be at a
temperature of not less than two hundred twenty-five degrees Fahrenheit (225°F.) and not more
than three hundred fifty degrees Fahrenheit (350 °F.) when delivered to the batching hopper.
Feeding any drying equipment shall be operated in such a manner that the temperature of the
aggregates is maintained within twenty-five degrees Fahrenheit (25°F.) above or below that
directed by the Engineer. Absorbed moisture in the aggregate shall be reduced to such a quantity
that there is no segregation of asphalt resulting from escaping water vapor in the prepared
mixture and in no case shall exceed 0.5%.

The screening unit shall be capable of screening all aggregates into the sizes required for
proportioning and shall have a normal capacity in excess of the full capacity of the mixer or the
drier. The screening unit shall separate the usable heated aggregate into at least three (3) sizes.
One of the sizes produced shall contain not more than ten percent (10%) by weight retained on
the No. 10 sieve. The efficiency of the screening operation shall be sufficient to produce, at
plant operating capacity, gradations in each of the sizes of heated and dried aggregates which are
reasonably uniform and result in the production of a mixture complying with the limits specified
hereinbefore.

Storage bins shall have sufficient capacity to supply the mixer when it is operating at full
capacity. Bins shall be divided into compartments to provide separate and adequate storage for
each aggregate fraction produced and used in proportioning. Separate dry storage shall be
provided for mineral filler. Each compartment shall be provided with an overflow pipe, at least
four (4) inches in diameter, located to prevent backing up of material into other bins. The bin
shall have a "tailing" pipe, at least six (6) inches in diameter, for rejection. The discharge points
of overflow and "tailing" pipes shall be located so they will not create a hazard. Overflow pipes
shall not return the material directly to the hot elevator. Each compartment shall be provided
with an individual outlet gate, designed and constructed so that when closed there will be no
leakage. The gates shall be designed to cut off quickly and completely. Each bin shall be
equipped with a device approved by the Engineer for readily obtaining samples of the aggregate
at bin discharge.

Not less than two (2) asphalt storage tanks shall be provided at the proportioning and
mixing plant, if asphalt is delivered in transport trucks. Piping and valve arrangements shall
permit material to be used from any of the tanks without using from the other at the same time.

Asphalt cement shall be heated in either steam, electric, or oil heated tanks or kettles and
shall be maintained during the period that mixture is manufactured, at a temperature within the
limits of the range specified in Section 220.4. The equipment for handling the asphalt, including
pumps, pipe lines, and storage tanks, shall be entirely separate and have no connections to the
system used for handling fuel oil or other materials on the project.

An armored thermometer reading from two hundred fifty degrees Fahrenheit (250EF) to
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three hundred fifty degrees Fahrenheit (350°F) shall be fixed in the asphalt circulating system
near the valve at the mixing unit. An accurate registering pyrometer or other approved
thermometric instrument shall be installed in the discharge chute of the drier in such a manner
that the temperature of the heated aggregate is automatically registered. This instrument shall be
located where it is in clear view of the drier fireman and readily accessible to the inspector.

Equipment shall be furnished which will accurately record the temperature of the heated
and screened aggregates in two (2) of the hot aggregate bins. One terminal shall be placed in the
hot bin containing the smallest aggregate used in the mix and the other terminal shall be placed
in the largest aggregate. The terminals shall be located where the hot material will flow around
them during the proportioning operation and shall not be located near the corners of the bins or at
points where the material will collect or pack around them. The temperatures shall be
continuously recorded either on individual charts or both may be recorded on a single chart. The
charts shall record both time and temperature. The smallest interval of time shown shall be not
more than fifteen (15) minutes and the temperature gradations shall be not greater than ten
degrees Fahrenheit 10°F.). The charts shall be removed from the recorder at the end of each
day's operation and shall be furnished to the Engineer.

222.3.2. Special Requirements for Batch Type Plants. Batch type plants shall be
equipped with all units described above under 222.3.1, and with special units as described below:

Weighing equipment for proportioning mineral aggregate shall be of such design and
construction that each batch can be quickly and accurately weighed. Excessive vibration of the
weighing assembly will not be permitted. The weighing unit shall consist of a hopper or hoppers
large enough to hold one (1) batch without running over or without manual placing, suspended
from a system of fulcrums and knife-edges connected to a multiple beam or springless dial scale.
Multiple beam type scales shall be equipped with a tare beam, a separate beam for each size of
aggregate and a sensitive "tell-tale" dial. Springless dial scales shall be equipped with a dial
which has a capacity not to exceed twice the full capacity of the mixer, and shall be of standard
make and equipped with a tare beam. Asphalt cement shall be measured by weight in an electric
heated, or a hot oil, or steam-jacketed bucket suspended from a springless dial or beam type
scale; or shall be measured by volume in an approved automatic asphalt meter. If a metering
device is used, continuous circulation shall be maintained in the line supplying asphalt to the
meter. Springless dial scales used for weighing asphalt shall have a tare beam and a dial
graduated in one (1) pound increments to the maximum dial capacity which shall not be more
than fifteen percent (15%) of the nominal capacity of the mixer. Beam type scales shall be
equipped with a tare beam, a full capacity beam and a "tell-tale" dial, the pointer of which moves
through an arc, representing not less than one-tenth (1/10) the maximum load to be applied. All
scales used to weigh the ingredients of the asphaltic mixture shall be designed and assembled so
that they can be maintained within a maximum tolerance of four-tenths percent (0.4%) of the net
load applied. Not less than ten (10) fifty (50) pound standard test weights shall be available at
any time for testing and calibrating weighing equipment.

Batch type plants shall be equipped with a twin shaft pugmill mixer. The pugmill shall
be electrically heated or hot oil, or steam jacketed and have a capacity of not less than two
thousand (2,000) pounds per batch. The discharge gate shall fit snugly to prevent loss of
material. Leakage from the pugmill during the mixing operation will not be permitted. Mixing
paddles shall be in first class condition and shall be so arranged as to circulate the mixture
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entirely around the mixer box. Not more than one pair of paddle tips on each mixer shaft shall
be reversed with respect to the other paddle tips on that shaft. The reversed pair of paddle tips on
each shaft shall be located in diagonally opposite corners of the pugmill. The clearance of blades
from all fixed and moving parts shall not exceed three-fourths (3/4) inch unless the maximum
size of the aggregate exceeds one (1) inch. The mixer shall be covered to prevent the loss of fine
material. A conveniently located, easily opened gate or door shall be provided in the mixer
cover for observation of the mixing operation. The mixer platform shall be of ample size to
provide safe and convenient access to the mixer, weight hopper and scales. The Contractor shall
provide a safe stairway to the mixer platform and safe access to other parts of the plant which are
subject to occasional inspection.

Each mixer on the plant shall be equipped with an accurate time lock to automatically
control the operations of a complete mixing cycle. It shall lock the aggregate weigh box after
charging of the mixer, until the cycle is completed; it shall lock the asphalt weigh bucket or
asphalt metering device throughout the dry and wet mixing periods. The dry mixing period shall
start when all of the mineral aggregates have been charged into the mixer and end when the
introduction of the asphalt cement begins. The wet mixing period shall begin when the
introduction of the asphalt cement is started and end when the discharge gate is opened.

The quantity of mixture produced per batch shall not exceed the manufacturer's rated
capacity as determined from the rating plate attached to the mixer or the manufacturer's
specifications. The manufacturer's rated capacity will not be accepted unconditionally. If, in the
opinion of the Engineer, the mixer does not operate efficiently at the rated capacity or does not
produce a satisfactory mixture, or if its production does not coordinate with other plant units, the
right is reserved to reduce the size of the batch until a satisfactory mixture is obtained. If the
rated capacity of the mixer is not known, the size of the batch shall be determined from the net
cubical content of the mixer below the center of the mixture shafts. If the pugmill does not
produce a satisfactory mixture at the established capacity due to overloading, the size of the
batch shall be reduce until satisfactory performance is obtained. The decision of the Engineer as
to the permissible capacity of the mixer shall be final.

222.3.3. Special Requirements for Continuous Mixing Plants. Continuous mixing
plants shall be equipped with all units as described above under 223.2.1, and with special units as
described below:

The plant shall be equipped with means for accurately proportioning each size of
aggregate either by weighing or by volumetric measurement. Continuous weighing devices shall
be of sturdy construction and design and shall be accurate to 0.4 of one percent of the net load
applied. The equipment shall be maintained in good condition and adjustment, and shall operate
accurately. The volume proportioning device shall include a mechanical feeder mounted under
the bins, and each bin shall have an accurately controlled individual gate to form an orifice for
volumetrically measuring the material drawn from each bin. The orifice shall be rectangular, its
dimensions approximately eight (8) inches by nine (9) inches, with one dimension fixed and the
other dimension adjustable by positive mechanical means. An indicator shall be provided on
each gate to show the size of gate opening in inches. The proportioning unit shall be equipped
with an approved revolution counter directly connected to the aggregate feeder shaft and shall
register accurately to the nearest 0.01 revolution. On each of the storage bins for the heated
aggregates, a device shall be installed to indicate when the level of the material in the bin is
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below the point where accurate proportioning through the feeder gates can be accomplished.
These indicators shall be positive in action and shall be made to actuate either lights or other
approved devices located in a position where they will immediately attract the attention of the
mixer operator and warn him that the material in the bin is below the safe operating level. If
mineral filler is required as a separate ingredient, it shall be proportioned by volume through a
special feeding unit. Equipment suitable for calibrating by weight the flow of material from bins
to the mixing unit shall be available at all times.

Asphalt cement shall be proportioned by volume in an approved asphalt metering pump.
The pump shall deliver the asphalt to the pugmill at a uniform rate which shall not vary more
than two percent (2%) by weight from the required quantity. The asphalt shall be introduced into
the pugmill in a manner which will result in a thoroughly uniform distribution of the asphalt in
the final mixture at the end of the mixing operation.

The aggregate proportioning unit and the asphalt metering pump shall be mechanically
interlocked. This interlocking device shall be of a type that the quantity of either asphalt or
aggregate can be positively adjusted and when the correct proportions are established the flow
can be accurately controlled.

The plant shall be equipped with a twin-shaft, electrically heated, or hot oil, or steam-
jacketed pugmill. It shall have a capacity of not less than forty (40) tons per hour. The paddles
shall be adjustable for angular position on the shafts and reversible to retard the flow of the mix.
The mixer shall carry a manufacturer's plate giving the net volumetric content of the mixer at the
several heights inscribed on a permanent gauge and also giving the rate of feed of aggregates per
minute at plant-operation speed. The manufacturer's rating of the mixing unit will not be
accepted unconditionally. The right is reserved to reduce the rate of feed of aggregate per
minute at plant-operating speed to produce a satisfactory mixture. The decision of the Engineer
as to the permissible capacity of the mixing unit shall be final.

Unless otherwise required, mixing time shall be determined by the following formula:

Mixing time in seconds = Pugmill dead capacity--in pounds
= Pugmill output--in pounds per second

The weights shall be determined for the job by tests made by the Engineer.

222.3.4. Rollers. Self-powered steel-wheeled rollers shall be used and in addition,
self-propelled, pneumatic-tired rollers may be required by the Engineer.

Steel-wheeled rollers shall weigh not less than eight (8) tons and not more than twelve
(12) tons and they shall be equipped with adjustable spring scrapers fitted to the driving and
steering rolls. These rollers shall develop contact pressure of 250 to 350 pounds per inch of
width (vibratory mode) or 150 to 180 pounds per inch of width (static). They shall also be
equipped with sprinkling systems which will uniformly moisten each wheel. Wetting devices
such as coco mats shall be included when necessary.

The pneumatic-tired rollers shall be self-propelled and shall consist of not less than seven
(7) pneumatic-tired wheels revolving on two (2) axles. Axles shall be mounted in a rigid frame
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provided with a loading platform or body suitable for ballast loading. The tires on the front and
rear wheels shall be staggered so that they will cover the entire area over which the roller travels,
with a minimum overlap of one-half (1/2) inch. The roller shall operate smoothly and without
jerking when starting, stopping, or reversing direction. The roller shall be constructed such that
each wheel is loaded to a minimum of 2,300 pounds, but not more than five hundred (500)
pounds per inch width of tire tread in contact with the bituminous surface. The tires shall be
inflated to an air pressure of not less than ninety (90) pounds per square inch. The roller shall be
equipped with an adequate scraping or cleaning device on each tire to prevent the bituminous
mixture from accumulating on the tires. The roller shall be equipped with a water system which
will keep all tires uniformly wet, and which will have a capacity that will provide not less than
two (2) hours continuous operation without refilling.

Trench rollers shall have an auxiliary wheel that operates outside the area to be
compacted at such a distance from the pavement edge as to cause no damage thereto. It shall be
mounted upon an axle that is adjustable in height. The auxiliary wheel shall be kept in
adjustment so that the compression wheels will develop a smooth, compacted surface true to
crown and grade. The contact pressure of the compression wheels shall be from 250 to 350
pounds per inch of width.

In lieu of the above requirements pertaining to non-vibratory compaction equipment,
consideration will be given to use other types of equipment that are capable of producing
equivalent results consistent with the requirements of the specifications.

222.3.5. Testing. During production the plant shall have the following tests
performed by an approved laboratory: AC content, extracted gradation, Marshall density,
stability, voids, VMA, VFA and max theoretical density. Laboratories shall be approved if they
are:

a. Accredited in accordance with ASTM D3666; and/or

b. Approved for Superpave asphalt testing by the State Highway Department in the state
where the plant is located.

c. Test mixture at least once every 1000 tons. During paving, Engineer may designate as
many tests as necessary to assure proper thickness, composition and density. If over 500 tons per
day are placed, one acceptance test per day shall be performed. Not less than one test shall be
performed every five days.

d. Air voids are to be within +/- 1% of mix design. The number of blows with the
compaction hammer shall be 35 or the number of gyrations shall be 50 with the gyratory
compactor.

e. Gradation to be within tolerances specified.

f. Asphalt content is to be within +/- 3% of mix design.

g. If four consecutive tests show noncompliance with the specifications, production of
asphalt shall immediately cease and may not be resumed until a new mix design is submitted and
approved, or the plant can demonstrate to the Engineer an ability to meet specifications.

h. A copy of all testing and quality control records shall be made available upon request
by the Engineer.

222.4. Construction Procedure.

a. Preparation of Mixture. The asphalt cement shall be carefully heated, without
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damage by overheating, to a workable temperature as designated by the Engineer
within range established by Section 220.4, Application Temperatures for
Bituminous Materials. If asphalt is measured by volume, the temperature of the
asphalt at the time of measuring shall not vary more than fifteen degrees
Fahrenheit (15EF.), from that designated by the Engineer when the metering
device was calibrated. The final mixture shall not exceed three hundred fifty
degrees Fahrenheit (350EF.) when discharged from the pugmill, and shall not
vary more than twenty-five degrees Fahrenheit (25EF.) from the temperature
designated by the Engineer.

Batch Type Plants. The dry hot aggregates, mineral filler if required, and asphalt
cement shall be accurately proportioned in the amounts required by the job mix
formula. Aggregate shall be charged into the weigh hopper in a sequence that
will avoid segregation. The mineral aggregate shall be mixed dry for not less than
fifteen (15) seconds, after which the asphalt cement shall be charged into the
mixer in a manner that will uniformly distribute the asphalt over at least three-
fourths (3/4) the full length of the mixer. The time required to add the asphalt
shall not exceed fifteen (15) seconds. Net mixing shall continue for at least thirty
(30) seconds after the introduction of the asphalt cement begins or longer if
necessary to produce a homogeneous mixture in which all particles are coated
uniformly. The dry mixing period for Type A mixture may be decreased to not
less than ten (10) seconds, provided there is no segregation of the aggregates. The
dry and wet mixing times shall be as directed by the Engineer.

Continuous Mixing Plants. Each size of hot aggregate, mineral filler if specified,
and the asphalt cement shall be accurately proportioned in the amounts required
by the job mix formula. The mixing period shall be determined as hereinbefore
specified for continuous mixing plants and shall be not less than thirty-five (35)
seconds. The mixing time shall be as directed by the Engineer, and may be
increased above the minimum specified if necessary to produce a homogeneous
mixture.

Transportation of Mixture. Trucks used for hauling bituminous mixtures shall
have tight, clean, smooth, metal beds that have been thinly coated with a
minimum quantity of BR3600 by BioSpan Technologies, Inc. or equal, to prevent
the mixture from adhering to the beds. The release agent shall not be diluted less
than the minimum rate specified by the manufacturer and shall be applied with
equipment recommended by the manufacturer. Use of diesel fuel, fuel oil or other
detrimental products as a bed coating or dilution agent will not be permitted. Each
truck shall have a cover of canvas or other suitable material of such size to protect
the mixture from the weather. The cover shall be securely fastened over all sides
of the truck bed. Truck beds shall be insulated, when necessary, such that the
mixture will be delivered on the road at the specified temperature. No loads shall
be sent out so late in the day that spreading and compacting of the mixture cannot
be completed during daylight. Vehicle scales shall have a valid certification from
the State of Missouri Department of Agriculture-Weights and Measures division.
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Application of Primer. The prime coat, when specified, shall be applied as set
forth in Section 223.

Spreading of the Mixture, Pavers and Laydown Machines. The base course,
primed surface, or preceding course shall be cleaned of all dirt, packed soil, or
any other foreign material prior to spreading the asphalt mixture. Asphaltic
concrete shall not be placed on any portion of an aggregate base when the
moisture content of the top two (2) inches of the base is more than two-thirds
(2/3) of the optimum moisture. The mixture shall be spread in the number of
layers and in the quantity required to obtain the compacted thickness and cross
section shown on the plans. When placing multiple layers with varying
thicknesses, the thicker layer shall be placed first. The compacted thickness of a
single layer of bituminous pavement mixture shall be no more than 2 inches for
the surface course and 4 inches for the leveling course.

The mixture, when delivered to the spreading and finishing machine shall have a
temperature of not less than two hundred degrees Fahrenheit (200°F.) and be
within twenty-five degrees Fahrenheit (25°F.) of that designated by the Engineer.
It shall be spread only when the prepared grade or preceding course is dry.
Bituminous material shall not be mixed or placed when the atmospheric
temperature is below forty degrees Fahrenheit (40°F.) or when there is frost in the
subgrade, or any other time when weather conditions are unsuitable for the type of
material being placed.

The thickness and width of each course shall conform to the typical section in the
Contract. The Contractor may construct each course in any number of layers he
chooses but no individual layer shall have a compacted thickness of more than 2
inches for the surface course and 4 inches for the leveling course.

For pavements having a width of sixteen (16) to twenty-four (24) feet, inclusive,
the asphaltic concrete pavement shall be laid in lanes approximately one-half
(1/2) the full width of the completed pavement and the full width completed as
soon as practicable. Unless otherwise permitted, a single lane of any course shall
not be constructed to a length which cannot be completed to full width of the
pavement in one day's operation. For pavement greater than twenty-four (24) feet
in width, single lane width constructed shall be limited to one day's production
and completion to full width shall be accomplished as soon as practicable.

Mechanical self-powered pavers shall be capable of spreading the mix within the
specified tolerances, true to the line, grade and crown indicated on the plans. No
segregation will be permitted in handling the mixture at the plant, from the truck,
or during spreading operations on the roadway.

Pavers shall be equipped with quick and efficient steering devices and shall be
capable of traveling both forward and in reverse. They shall be equipped with
hoppers and distributing screws that place the mix evenly in front of the
adjustable screeds. They shall be equipped with either a vibrating screed or a
tamping bar immediately preceding a static screed.
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There shall be sufficient auxiliary attachments for the paving machine so that it
may be operated to lay the necessary width as determined in the field by the
Engineer. Vibrating screed or tamp bars shall be provided for the full width of all
paving operations.

The screed shall include a strike-off device which is effective on mixes at
workable temperatures without tearing, shoving or gouging them, and which
produces a finished surface of an even and uniform texture. The screed shall be
adjustable as to the height and crown and shall be equipped with a controlled
heating device for use when required. However, for irregular width paving,
hydraulic extensions without tamping bars or a vibrating screed may be used only
along the curb or outer edge of pavement.

Automatic Screed Controls: The paver shall be equipped with and use an
approved system capable of automatically controlling the elevation and transverse
slope of the paver screed unless otherwise directed by the Engineer. An erected
stringline, traveling stringline or other approved device operating on the roadbed
being paved or the surface of the previously placed lane shall be used to establish
the grade reference. The grade reference device shall operate on either or both
sides of the paver as required and shall be capable of maintaining the desired
transverse slope regardless of changes in the screed elevation. The traveling
stringline shall be constructed in such a manner that it does not vibrate or cause
the sensor to make erroneous readings during the laydown operation. The length
of the beam to be used shall be approved by the Engineer and shall be between 20
and 40 feet. The use of the automatic screed control devices on asphalt pavers
will not be required for paving small irregular areas, entrances, approaches, or
side street connections. Automatic screed control devices will be required for
matching the joint with all previously laid strips, except for those areas noted
above.

The mixture shall be spread without tearing the surface and struck off such that
the surface is smooth and true to cross section, free from all irregularities, and of
uniform density throughout. Care shall be used in handling the mixture to avoid
segregation. As soon as the first load of material has been spread, the texture of
the unrolled surface shall be checked to determine its uniformity. Segregation of
materials shall not be permitted. If segregation occurs, the spreading operation
shall be immediately suspended until the cause is determined and corrected.
Areas of segregated mixture shall be removed and replaced with a suitable
mixture at the Contractor’s expense. The outside edge alignment shall be
uniform. Irregularities shall be corrected by adding or removing mixture before
compacting. In situations where there is a dispute in the existence of segregation,
the area in question will be tested in accordance with MoDOT Test Method TM
75. Mixture production shall immediately cease if either criteria of MoDOT Test
Method TM 75 fail. Segregated mixtures shall be removed and replaced to the
limits determined by the Engineer.

The paving machine shall be operated so that the material does not accumulate
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and remain along the sides of the receiving hopper. The wings of the spreader
hopper shall not be emptied (flipped) between truck loads. Equipment which
leaves tracks or indented areas which cannot be corrected in normal operation, or
which produces other permanent blemishes or fails to produce a satisfactory
surface, shall not be used. The screed auger shall be operated approximately %
full and the hopper conveyor shall not be allowed to run out of material during the
paving operation.

Sufficient trucks shall be used to continuously supply asphalt to the paver. Delays
in the paving operation shall be kept to a minimum. The Contractor shall make
every effort to minimize the number of passes heavy equipment makes over
uncompleted roadway sections.

When using pavers in echelon, the second paver shall follow the edge of the
material placed by the first paver. The length of each laydown pass shall be
limited, depending on weather conditions, to assure a hot joint and obtain proper
compaction.

Any irregularities in alignment left by the paver shall be corrected by trimming
directly behind the machine. Distortion of the pavement during this operation
shall be avoided.

All courses shall be feathered out, by hand raking if necessary, in transitioning,
the depth of the surface to meet present grades at end of projects to provide a
uniform smooth riding surface free of irregularities

When the asphaltic concrete construction consists of more than a single course,
each course shall be compacted as specified and allowed to cool throughout to the
atmospheric temperature before the next course is placed. The Contractor shall
keep traffic off the asphaltic concrete until it has cooled for a sufficient period of
time to prevent flushing of the asphalt to the surface, marking or distorting the
surface, or breaking down the edges. Normally, this time will vary from two (2)
to four (4) hours, depending on the atmospheric and temperature conditions. The
final course shall be laid in the same sequence over the entire project as the
previously constructed courses unless otherwise approved by the Engineer.

In small areas where the use of mechanical finishing equipment is not practical,
the mix may be spread and finished by hand. The material shall be distributed
uniformly to avoid segregation of the coarse and fine aggregate. Broadcasting of
material shall not be permitted. During the spreading operation, all material shall
be thoroughly and uniformly distributed by lutes or rakes. Material that has
formed into lumps and does not break down readily shall be removed. Following
placing and before rolling, the surface shall be checked with templates and
straightedges and all irregularities corrected.

Wedge Course. Since one of the primary objectives of this construction is to

obtain the smoothest possible riding surface, the existing roadbed surface will be
studied by the Engineer to determine the location's thickness of wedge courses.
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This procedure may result in wedging operations over small areas, and rigid
control of placement thickness will be required to ensure desired feather-edging at
high points and ends of wedge areas. Wedge course, consisting of a layer of
asphaltic concrete of variable thickness used to eliminate irregularities in the
existing base, shall be spread uniformly to the desired profile grade and cross
section. The use of an approved finishing machine will be required on all work.
Type BP-2 mixture shall be used for all wedge course.

Compaction. Compaction of asphaltic mixtures shall consist of initial or break-
down rolling, intermediate rolling, and final or finish rolling. Except for projects
involving small quantities of mixture, initial rolling shall be performed with three
(3) wheel rollers or two (2) wheel tandem rollers weighing from eight (8) to
twelve (12) tons. Intermediate rolling shall be done with oscillating type
pneumatic-tire rollers if required by the Engineer; otherwise it shall be done with
either two (2) or three (3) wheel tandem rollers. Final rolling shall be done with
either two (2) or three (3) wheel tandem rollers weighing not less than ten (10)
tons. Rollers shall be operated at a speed of not more than three (3) miles per
hour and in a manner that will avoid shoving, cracking or displacing the mixture
during the compacting period. The Contractor shall furnish a sufficient number of
rollers to compact and finish satisfactorily the amount of mixture being placed.

The mixture shall be rolled when it is at the proper temperature to receive the
roller and when rolling does not cause undue displacement or shoving. This
proper temperature varies with the atmospheric condition and type of mixture.
Initial compaction shall be done when the mixture has cooled just sufficiently to
receive the roller. Intermediate and final compaction shall be done while the
mixture is warm and malleable enough to respond to the kneading action of the
roller. Rolling shall begin at the sides and progress gradually to the center of each
lane. Rollers shall move parallel to the center line of the roadway and uniformly
lap each preceding track. Alternate trips of the roller shall be terminated in steps
to prevent the formation of surface irregularities. The alternate stops shall be
spaced in such a manner that any excess water will drain quickly. Lateral or
diagonal rolling may be permitted to remove high spots, provided the rolling is
done in such a manner and at such a time that shoving or cracking will not result.
To prevent adhesion of the mixture, steel roller wheels shall be properly
moistened, but an excess of water will not be permitted.

All mixtures shall be thoroughly compacted and rolling shall be continued until
no further compaction is being obtained. Except as otherwise specified, all
compacted mixtures shall have a density not less than ninety-eight percent (98%)
of that obtained by the laboratory compaction of an identical mixture.

Along curbs, headers, manholes and similar structures and at all places not
accessible to the roller, thorough compaction must be secured by means of hot
tampers and at all contacts of this character the joints between these structures
must be effectively sealed.

The compacted course shall be free of surface irregularities and shall conform to
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the grade and dimensions shown on the plans. Weak areas resulting from excess
quantities of asphalt, segregation of aggregate or asphalt, areas which become
loose or broken, mixed with dirt, or are in any way defective, shall be removed
and replaced with fresh hot mixture, compacted to conform with the surrounding
area, at the Contractor 's expense.

Thin Layers (Lifts): When placing a thin lift (less than 2 in. compacted thickness)
in single-lane width or full width, the mixture should be rolled in the following

sequence:
1. Transverse joint.
2. Outside edge.
3. Breakdown rolling, beginning on the low side.
4. Intermediate rolling; same procedure as Step 3.
5. Finish rolling.

When paving a thin lift in echelon, or when abutting a previously placed lane or
other lateral restraint, the mixture should be rolled in the following sequence:
1. Transverse joint.

2. Longitudinal joint.

3. Outside edge.

4. Breakdown rolling, beginning on the low side.
5. Intermediate rolling; same procedure as Step 4.
6. Finish rolling.

Thick Layers (Lifts): When placing a thick lift (2 in. or more compacted
thickness) in single-lane width or full width, the mixture should be rolled in the
following sequence:
1. Transverse joint.
2. Breakdown rolling, beginning 12 to 15 in. interior to the lower
unsupported edge. The return pass shall be made with the edge of the
roller 3 inches exterior to the unsupported edge of the pavement.
3. Breakdown rolling of outside edge. Repeat the process described in
Step 2 above on the other longitudinal edge.
4. Intermediate rolling, beginning on the low side.
5. Finish rolling.

When paving a thick lift in echelon, or when abutting a previously placed lane or
other lateral restraint, the mixture should be rolled in the following sequence:

1. Transverse joint.

2. Longitudinal joint.

3. Breakdown rolling, beginning at the longitudinal joint.

4. Intermediate rolling, beginning on the low side.

5. Finish rolling.

When paving in echelon, 2-3 inches of the first mat shall be left unrolled, and
rolled when the joint between the lanes is rolled and after the 2nd mat is placed.
Edges shall not be exposed more than fifteen minutes without being rolled.
Particular attention shall be given to the construction of transverse and
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longitudinal joints in all courses.

In laying a surface mix adjacent to any finished area, it shall be placed sufficiently
high so that, when compacted, the finished surface will be true and uniform.
Where the grade is slight a level will be used to ensure drainage to the desired
outlet.

Transverse joints: When the transverse joint is next to an adjoining lane, the first
pass shall be made with a static steel-wheeled roller moving along the
longitudinal joint for a few feet. The surface will then be checked with a
straightedge and corrections shall be made if necessary. The joint then shall be
rolled transversely, with 6 in. of the drum width on the newly laid material. This
operation shall be repeated with successive passes, each covering an additional 6
to 8 in. of the new mat, until the entire width of a drive roll is on the new mixture.
During transverse rolling, wooden boards of the proper thickness should be placed
at the edge of the pavement to give the roller a surface to drive on once it passes
the edge of the mat. If boards are not used, transverse rolling must stop 6 to 8 in.
short of the outside edge to prevent damaging it, and the edge must be compacted
later during longitudinal rolling. Transverse joints shall be carefully constructed
and thoroughly compacted to provide a smooth riding surface. If the joint has
been distorted, it shall be trimmed to a line. The joint face shall be tacked before
the fresh material is placed against it.

Longitudinal joints: Longitudinal joints shall be rolled directly behind the paving
operation. The edge to be joined shall be tack coated. The paver screed shall be
set to overlap the first mat by 1-2 inches. The elevation of the screed above the
surface of the first mat should be equal to the amount of roll-down expected
during compaction of the new mat. For large aggregate mixes, the coarse
aggregate in the material overlapping the cold joint should be carefully removed
and wasted, leaving only the finer portion of the mixture to be pressed into the
compacted lane at the time the joint is rolled. For mixes with smaller coarse
aggregate, such as surface courses, the overlapping material should be pushed
with a lute into a hump over the joint area prior to compaction.

Edges: The edges of the pavement shall be rolled concurrently with or
immediately after rolling the longitudinal joint. In rolling pavement edges, roller
wheels shall extend 2-4 inches beyond the pavement edge provided the lateral
displacement is not excessive.

Breakdown Rolling: Breakdown rolling shall immediately follow the rolling of
the longitudinal joint and edges. Rollers shall be operated as close to the paver as
necessary to obtain adequate density without causing undue displacement. The
breakdown roller shall be operated with the drive wheel nearest the laydown
machine. Exceptions may be made by the Engineer when working on steep
slopes or super-elevated curves.

Intermediate Rolling: Pneumatic-tired rollers shall be used for intermediate
rolling. The intermediate rolling shall follow the breakdown rolling as closely as
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possible and while the paving mix is still of a temperature that will result in
maximum density from this operation. Pneumatic-tired rolling shall be
continuous after the initial rolling until all of the mix placed has been compacted
to the required density. Turning of pneumatic-tired rollers on the hot paving mix
which causes displacement shall not be permitted.

Finish Rolling: The finish rolling shall be accomplished while the material is still
warm enough for the removal of roller marks. All roller marks shall be removed
by the finish rolling operation. All rolling operations shall be conducted in close
sequence.

In places inaccessible for the operation of standard rollers as specified,
compaction shall be performed by trench rollers or others meeting the
requirements of Section 222.3.4 entitled "Rollers." The trench roller shall be
operated until the lift is thoroughly compacted. Hand tamping, manual or
mechanical, may be used in such areas, if such operations will give the required
density.

Joints. Longitudinal joints and edges shall be constructed to true lines. Lines for
the paver to follow in placing individual lanes will be established parallel to the
centerline of the proposed roadway. The paver shall be positioned and operated
to follow closely the established line. Transverse joints in succeeding courses
shall be offset at least 2 feet. Longitudinal Joints shall be offset at least 6 inches.
The longitudinal joints shall be laid out so that the surface joint is under the lane
markings where possible. Edges against which additional pavement is to be
placed shall be placed on a 30° (2:1) bevel, or as specified by the Engineer. Any
irregularities in the surface of the pavement course shall be corrected directly
behind the paver. Excess material forming high spots shall be removed by a
shovel or lute. Indented areas shall be filled with hot mix and smoothed.
Broadcasting of material shall not be permitted.

Well bonded and sealed joints are required. Joints between old and new
pavements, or between successive day's work shall be carefully made in such a
manner as to ensure thorough and continuous bond between the old and new
surfaces. Hot soothers or tampers shall be carefully employed in such a manner
as to heat up the old pavement sufficiently (without burning it) to ensure a proper
bond. Before placing mixture against them, all contact surfaces of dry
longitudinal joints, curbs, gutters, headers, manholes, etc., shall be painted with a
thin uniform coating of primer. In making the joint along any adjoining edge
such as a curb, gutter, or an adjacent paving and after the hot mixture is placed by
the finishing machine, just enough of the hot material shall be carried back to fill
any space left open. The joint shall be properly "set-up" with the back of rake at
proper height and level to receive the maximum compression under rolling. The
work of "setting-up" this joint shall be performed always by competent workmen
who are capable of making a correct, clean, and neat joint.

Testing Pavement. At least one in situ density test shall be conducted per 300
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linear feet of street pavement, and three 4” diameter core samples shall be taken
per 500 linear feet of street pavement for the determination of the average
pavement thickness. The finished courses shall have the thickness shown on the
plans and shall be free from waves or irregularities and shall not vary from a ten
(10) foot straight-edge, applied parallel to the center line, by more than one-half
(1/2) inch on the first or intermediate courses and not more than one-eighth (1/8)
inch on the surface course.

For determining the qualities of the mixture in the compacted state, specimens
shall be sawed from any finished course as directed by the Engineer. The area
damaged by removing the specimen shall be repaired with hot mixture properly
compacted. For cutting samples of compacted mixture from the pavement as
directed by the Engineer and replacement of the surface, the Contractor will be
paid five dollars ($5.00) per sample.

222.5. Method of Measurement. Measurement of asphaltic concrete will be made to the
nearest ton of satisfactory mixture complete in place. When the mixture is produced by a batch
type plant, the batch weights will be used to determine the tonnage. When the mixture is
produced by a continuous mixer type plant, the quantity of mixture will be determined by
weighing each truck load on an accurate and reliable scale approved by the Engineer.

222.6. Basis of Payment. The quantities complete in place and accepted, will be paid for
at the applicable Contract unit prices per ton, as described below, which payment shall be full
compensation for furnishing, mixing, hauling and placing materials, and for all labor and use of
equipment, tools and incidentals necessary to complete the work in accordance with these
specifications. Payment will be made for asphaltic concrete placed in accordance with these
specifications, as follows:

Item 222.1. Wedge course, per ton or square yard.

Item 222.2. Asphaltic concrete base, per ton or square yard.

Item 222.3. Type BP-1 asphaltic concrete, per ton or square yard.
Item 222.4. Type BP-2 asphaltic concrete, per ton or square yard.
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SECTION 223

PREPARATION OF BASE AND APPLICATION OF PRIMER AND TACK COATS

223.1. Description. Preparation of base and application of primer shall consist of
applying a primer or tack coat to a prepared base. The type and grade of prime material to be
used will be specified in the Contract.

223.2. Materials. All materials shall conform to the requirements of the Asphalt Paving
Institute MS-4 and MS-5 requirements. Performance graded binders shall be in conformance
with Section 220.3

The quantity of asphalt in emulsified asphalts may be reduced to thirty-five percent
(35%) when directed by the Engineer.

223.3. Equipment. The equipment required on this work shall consist of a pressure
distributor meeting the requirements specified below and other approved equipment including a
five (5) ton roller. The pressure distributor shall be so designed, equipped, maintained and
operated that liquid asphalt at even heat may be applied uniformly on variable widths of surface
up to 15 feet at readily determined and controlled rates from 0.02 to 1.00 gallons per square yard,
with uniform pressure, and with an allowable variation from the specified rate not to exceed 0.02
gallons per square yard. Distributor equipment shall include a tachometer, pressure gauges, a
calibrated tank and a thermometer for measuring temperatures of tank contents. Distributors
shall be equipped with a power unit for the pump, and full circulation spray bars adjustable
laterally and vertically. The calibration of all distributors must be approved by the Engineer, and
the Contractor shall furnish all equipment, material and assistance necessary if calibration is
required. The pressure distributor shall be designed and equipped with pressure gauges to enable
the operator to control the flow and to distribute the primer under a uniform pressure of not less
than twenty-five (25) pounds per square inch. Adjustable length, spray bars shall be operated a
proper distance above the ground to ensure a fifty percent (50%) lap of the sprays from adjacent
jets.

223.4. Construction Procedure. Preparation of Base.

Prime Coats:

a. Prime coats shall be used at all cul-de-sacs, intersections, and where pavement
lifts are less than 4”.
b. Absorbent Surface. The surface to be primed shall be shaped to the required

grade and cross section, shall be free from all ruts, corrugations, segregated
material or other irregularities, and shall be uniformly compacted by rolling.
When the base consists of bound aggregate, loose gravel, or stone, the existing
surface shall be prepared by wetting, if necessary, and blading and rolling in
accordance with Section 205 unless otherwise specified. These operations shall
continue until a smooth, uniform and compact surface is obtained, and shall be
performed just prior to applying the primer. The surface shall be slightly damp
and firm when primer is applied, no direct payment will be made for furnishing or
applying any required water. Delays in priming may necessitate reprocessing or
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reshaping to provide a smooth compacted surface.

c. Non-absorbent Surface. When the base is of concrete, brick, or other non-
absorbent surface, the surface of the base shall be cleaned of all dust, loose
material, grease or other foreign material, and shall be maintained in this
condition until the primer is applied. Any fat bituminous surface mixture or
bituminous joint material will be removed by others without cost to the Contractor
before the primer is applied. If sixty to one hundred (60-100) Penetration Asphalt
is permitted as an alternate for RC-0 for primer on non-absorbent type of surface,
the penetration asphalt shall be cut back by the addition of naphtha to produce a
final product that is the approximate equivalent of RC-0. The naphtha used shall
have an initial boiling point of not less than one hundred eighty degrees
Fahrenheit (180EF.) and an end point not greater than three hundred fifty degrees
Fahrenheit (350EF.). The prepared and primed base shall meet the requirements
of the specification relating to such work at the time it is covered, regardless of
when the primer is applied. The surface of the base shall be dry when the primer
is applied, except in the case of emulsion primer.

Tack Coats

a. Tack coats shall be used at all cul-de-sacs and intersections.

c. Water soluble tack coat is to be used as curing compound on street patch SP-5 and
may be cut with water.

b. The existing surface shall be free of all dust, loose material, grease or other

foreign material at the time the tack is applied. Any excess surface oil on
roadway or bituminous joint material will be removed by others without cost to
the owner before the tack is applied.

The primer and tack coats shall be applied per the following table:

Material to | Application | Type of Applicati | Application Cure Time
be Treated Usage Emulsion or on Rate Temperature at 70°F
Grade of (Gal/SY) | (°F)
Cutback
Existing Tack RC-70 0.05-0.10 | 150-225 1-6 hrs
Asphaltor | Tack SS-1 0.05-0.15 | 70-160 1-3 hrs
Concrete SS-1h
Surface CSS-1
CSS-1h
Treated Prime MC-30 0.1-0.3 85-120 12-24 hrs
Base, i.c. MC-70
lime, fly ash "prime SS-1 0.1-0.3 | 70-160 24-48 Trs
cement SS-1h
CSS-1
CSS-1h
Untreated Prime MC-30 0.1-0.3 85-120 12-24 hrs
Aggregate MC-70
Base w/
Fines
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Material to | Application | Type of Applicati | Application Cure Time
be Treated Usage Emulsion or on Rate Temperature at 70°F
Grade of (Gal/SY) | (°F)
Cutback
Untreated Prime MC-250 0.1-0.3 85-120 12-24 hrs
Aggregate
Base w/o
Fines
Untreated Prime SS-1 0.1-0.3 70-160 24-48 hrs
Aggregate SS-1h
Base CSS-1
CSS-1h
Prime EAP, 0.1-0.3 60-160 12-24 hrs
PAE, or
PEP

Application of Prime Coat. Bituminous material shall be applied to the width of the
section to be primed by means of a pressure distributor in a uniform, continuous spread. The
subgrade shall be moistened before the prime is applied. The application rate shall be as
specified in the Contract or as approved by the Engineer between 0.1 and 0.5 gallons per square
yard. The primer shall be heated at the time of application to a temperature in accordance with
the limits provided in the table above, or as specified in the Contract.

Care shall be taken that the application of bituminous material at the junctions of spreads
is not in excess of the specified quantity. Building paper shall be placed over the end of the
previous applications and the joining application shall start on the building paper. Building
paper used shall be removed and satisfactorily disposed of. Pools of primer material remaining
on the surface after the application shall be removed. The primer shall be properly cured and the
primed surface shall be cleaned of all dirt and surplus sand, before the next course is placed.

When traffic is maintained, not more than one half of the width of the section shall be
treated in one application and one-way traffic will be permitted on the untreated portion of the
roadbed. As soon as the bituminous material has been absorbed by the surface and will not pick
up, traffic shall be routed to the treated portion and the remaining width of the section will be
primed. The primer shall be properly cured, and the primed surface shall be cleaned of all dirt
and surplus sand before the next course is placed. The prime coat for non-absorbent surfaces
may be applied full width, provided the primed surface including entrances and side streets is
blotted with sand in such quantity as directed by the Engineer before it is opened to traffic.

Primer shall be applied only when the atmospheric temperature is above fifty degrees
Fahrenheit (50°F.), and when ground and other conditions are favorable. It shall be the
Contractor 's responsibility to maintain or restore the completed primed surface in such a manner
that a smooth, uniform surface will be available for the next course.

Application of Tack Coat. Asphalt emulsion shall be applied uniformly with a pressure
distributor at the rate specified in the table above, as specified by the Contract, or as revised by
the Engineer to be within a minimum of 0.05 and a maximum of 0.15 gallons per square yard.
Water may be added to the asphalt emulsion and mixed therewith in such proportion that the
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resulting mixture will contain not more than 50% of added water, the quantity of added water to
be approved by the Engineer. The application of the resulting mixture shall be such that the
original emulsion will be spread at the specified rate. The asphalt emulsion shall be heated at the
time of application to a temperature in accordance with the above table. The tack shall be
properly cured and the tacked surface shall be cleaned of all dirt and surplus sand before the next
course is placed.

223.5. Method of Measurement. Measurement of bituminous material to the nearest ten
(10) gallons will be made as specified in Section 220.2, Measurement of Liquid Bituminous

Materials.

Measure of material for sanding primer will be made to the nearest ton, weighed in the
vehicle at such location as may be directed by the Engineer.

223.6. Basis of Payment. Payment for bituminous material will be made at the Contract
unit price per gallon.

Payment for furnishing and spreading sand on the primed surface will be made at
Contract unit price per ton. Payment will be made under:

Item 223.1. Primer, per gallon.
Item 223.2. Sanding primer, per ton.
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SECTION 225

BITUMINOUS PLANT MIX

225.1. Description. Bituminous plant mix, shall consist of a mixture of mineral
aggregate and bituminous binder prepared in a stationary plant.

225.2. Materials.

225.2.1. Performance graded binder shall conform to the City of Columbia
Specifications, Section 220, Bituminous Materials.

225.2.2. Graded Aggregate shall conform to, specifications for aggregate used by
all departments of the City of Columbia.

225.2.3. The type of bituminous material and grade of aggregate will be specified
in the Contract. In addition to the above requirements, any bituminous material used shall
perform satisfactorily when mixed with the aggregate. It shall coat the aggregate, resist the
washing action of water, and set to the satisfaction of the Engineer.
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SECTION 226

PLANT MIX BITUMINOUS STABILIZED BASE
(Divided Aggregate Type)

226.1. Description. Plant mix bituminous stabilized base, divided aggregate type, shall
consist of mineral aggregate and bituminous binder prepared in a stationary plant by separating
the aggregate into two (2) or more fractions and recombining in the mixer. The mixture shall be
placed on a prepared subgrade in conformity with the line, grade, and section shown on the
plans. Placing and compaction shall conform with the requirements of Section 222 — Asphaltic
Concrete Pavement.

226.2. Materials.

226.2.1. All materials shall conform to the following sections of these
specifications

Item Section

Asphalt Binder, PG64-22 or per specs 220.3

Graded Aggregate 227

Mineral Filler 221.3

226.2.2. Aggregate shall consist of crushed limestone or dolomite, except as

hereinafter permitted, and at the time of mixing with bituminous material, shall meet the
following gradation requirements:

Passing 1 1/2 inch sieve 100%

Passing 1/2 inch sieve 60 - 90%
Passing No. 4 sieve 35-65%
Passing No. 10 sieve 25-50%
Passing No. 40 sieve 10 - 35%
Passing No. 200 sieve 5-12%

At the option of the Contractor, fine aggregate conforming to the requirements of Section
221.2. may be incorporated into the mixture. The total amount of such fine aggregate shall not
exceed thirty percent (30%) by weight of the combined aggregate and it shall be added at the
asphalt plant by means of a separate cold aggregate feeder.

226.2.2.1. Prior to the start of bituminous work, the Contractor shall submit
representative samples of aggregates and bituminous material intended for use, for purposes of
determining the specific gravity of a laboratory compacted sample and the percentage of
bituminous material to be used. Upon approval of the materials submitted, the Contractor will be
required to furnish the aggregate not only within the above specified ranges but as a further
requirement it shall not vary from the approved gradation by more than the following tolerances:

Passing No. 8 sieve - Plus or minus 5.0 percent
Passing No. 200 sieve -- Plus or minus 2.0 percent
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226.2.3. The type of bituminous material will be specified in the Contract and the
Engineer will designate the grade after examination of the mineral aggregates which the
Contractor proposes to furnish.

226.2.4. The composition of the mixture shall be as directed by the Engineer and
shall conform to the following limits by weight:

Total Mineral Aggregate 94-97%
Bituminous Material 3-6%

The Engineer reserves the right to make such charges in the proportions of bituminous
material and aggregate which he considers necessary within the limits of the specifications. The
amount of bituminous material in the mixture shall not vary from that specified by the Engineer
by more than plus or minus 0.5 percent. The bituminous material and mineral aggregate shall
result in a bituminous mixture which will be durable and retain satisfactory cohesion and
stability in the presence of moisture. Chemical additions, approved by the Engineer, may be
made to the bituminous material or to the mixture.

226.3. Equipment.

226.3.1. The plant used for the preparation of the mixture shall include cold
aggregate feeders, rotary dryer, screens, storage bins with at least two (2) compartments for dried
aggregate, thermometric equipment for registering the temperatures of aggregate and bituminous
material, either scales or volumetric proportioning devices for controlling the quantity of each
ingredient of the mixture, a twin shaft pugmill or other approved type of mixer, and any other
equipment necessary to produce the mixture as specified.

226.3.2. Batch type plants shall be equipped with scales for accurately weighing
each size of mineral aggregate. Scales for any weigh box or hopper may be either of the beam or
springless dial type and shall be so designed that they may be maintained with a maximum
tolerance of 0.4 percent of the net load applied. Beam type sales shall be equipped with a
separate beam for each type of material to be weighed and with an accurate telltale dial. The
bituminous material may be measured either by weighing or by metering devices capable of
controlling the quantity to within one percent (1%) of the required amount. Suitable equipment
shall be provided either by steam jacketing or other means, for maintaining the specified
temperature of the bituminous material in the pipe lines, meters, weigh buckets and other parts of
the bituminous material system.

226.3.3. Continuous mixing plants shall include a means for accurately
proportioning each bin size of aggregate and mineral filler either by weighing or by volumetric
measurement. When volume proportioning is used, the unit shall include a feeder mounted
under the compartment bins. The flow of material from each bin shall be through an accurately
calibrated orifice. The orifice shall be controlled by an adjustable gate and indicators shall be
provided on each gate to show the opening in inches. The calibration of the gate openings shall
be determined by weighed test samples.

226.3.3.1. When continuous mixing plants are used, the bituminous material shall be
proportioned by volume through an approved asphalt metering pump. The asphalt shall be
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sprayed on the aggregate as it is charged into the mixer. The aggregate proportioning unit and
the asphalt metering pump shall be mechanically interlocked. This interlocking device shall be
of a type that the quantity of either asphalt or aggregate can be positively adjusted and when the
correct proportions are established the flow can be accurately controlled.

226.3.4. Test weights, scales, and other equipment necessary for calibration of the
plant and for verifying the accuracy of proportions shall be furnished by the Contractor and shall
be available at all times. The operation of the individual units of the plant shall be so
coordinated and controlled that an accurately proportioned and uniform mixture complying with
these specifications will be produced.

226.4. Construction Procedure.

226.4.1. The bituminous mixture shall be placed on a subgrade prepared as
specified in Section 205.

226.4.2. Preparation of Bituminous Materials. The bituminous material used in the
mixture shall be carefully heated, without damage by overheating, to a workable temperature
within the range specified in Section 220.4., Application Temperatures for Bituminous Materials.
If methods other than steam are used, the material shall be agitated continuously to prevent
localized heating.

226.4.3. Preparation of Aggregate. The mineral aggregate shall be fed into the
drier through approved aggregate feeders of any type which will control accurately the total and
proportional feed. The drier shall be equipped with heating equipment which can be positively
regulated and an efficient dust collecting system preventing the loss of fine material. The
material collected shall be returned to the mixture at a uniform rate or wasted as approved by the
Engineer. When the aggregate is furnished in more than one (1) fraction, each fraction shall be
proportioned through a separate mechanical feeder. The dried and heated aggregate shall be
screened into two (2) sizes on a screen having an opening not larger than the No. 4 nor smaller
than the No. 10 sieve. Each size of aggregate shall be kept in a separate compartment of the
storage bins until proportioned for mixing. The temperature of the aggregate, when delivered to
the mixer, shall be within the same range as that specified for bituminous material in Section
220.4, for the type and grade of bituminous material being used. The absorbed moisture in the
aggregate shall be reduced to such a quantity that there will be no segregation of material
resulting from escaping water vapor in the prepared mixture.

226.4.4. Preparation of Mixture. The mineral aggregate, bituminous material, and
mineral filler if required, shall be measured separately and accurately in the proportions directed
by the Engineer. The ingredients of the mixture may be measured either by volume or by weight
as specified herein. Mixing shall be done in either a batch type or continuous type pugmill
mixer. The bituminous material and aggregate shall be mixed until all particles are uniformly
coated. Dry mixing prior to the application of the bituminous material may be required to
prevent the formation of dust balls. The mixing time shall be as specified in Section 222 for
Batch Type Plants or for Continuous Mixing Plants. The mixing unit on batch type plants shall
include a device which will govern the mixing time and maintain it constant unless a change is
ordered by the Engineer. The final mixture, when discharged from the pugmill, shall be
sufficiently workable to permit satisfactory placement. The temperature of the mixture shall not
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vary more than twenty five degrees Fahrenheit (25EF.) from that designated by the Engineer and
in all cases shall be within the same range as that specified for bituminous material in Section
220, for the type and grade of bituminous material being used.

226.4.5. Transportation, spreading, joints, and compaction shall be per Section 222
— Asphaltic Concrete Pavement.

226.4.6. Testing Pavement.

226.4.6.1. During construction, the Engineer will make as many tests as are
necessary to assure that the course is being constructed of proper thickness, composition and
density. At least one in situ density test shall be conducted per 300 linear feet of street
pavement, and three 4” diameter core samples shall be taken per 500 linear feet of street
pavement for the determination of the average pavement thickness. The Contractor will be
required to cut samples of the compacted mixture from any course at locations designated by the
Engineer and shall deliver them to the field laboratory in good condition. Samples may be
obtained by either sawing with a power driven saw or by drilling four (4) inch diameter cores.
Each sawed sample shall consist of a single piece of the pavement of the size designated by the
Engineer but not larger than twelve (12) inches square. Each cored sample shall consist of three
(3) cores. All samples shall be taken the full depth of the layer to be tested and shall consist of
an undisturbed portion of the compacted mixture. The surface from which samples have been
taken shall be restored by the Contractor not later than the next succeeding day of plant
operation. Payment for sawing or drilling and delivering samples of compacted mixture from the
pavement and replacement of the surface will be made at five dollars ($5.00) per sample.

226.5. Method of Measurement.

Method No. 1: Plant Mix Bituminous Stabilized Base, measured to the nearest ton (2000
pounds).

Method No. 2: Mineral aggregate, measured on a tonnage basis of two thousand (2000)
pounds; bituminous material, measured to the nearest ten (10) gallons.

226.6. Basis of Payment.

226.6.1 The quantities, complete in place and accepted, will be paid for at the
applicable Contract unit price, which payment shall be full compensation for preparation of
subgrade, furnishing, hauling and placing all materials, compaction equipment, tools, labor and
work incidental thereto. Payment will be made under:

Method No. 1:Item No. 226.1. Plant mix bituminous stabilized base, per ton

Method No. 2: Item No. 226.2. Mineral aggregate, per ton
Item No. 226.3. Bituminous material, per gallon
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SECTION 227

GRADED AGGREGATE FOR BITUMINOUS MIX

227.1. Graded aggregate for bituminous mix shall consist of sound, durable rock
particles, free from objectionable coatings. When the aggregate is tested in accordance with
AASHTO T-96-58(C) (Los Angeles Abrasion), the percentage of deleterious substances shall not
exceed the following values and the sum of percentages of all deleterious substances shall not
exceed eight percent (8%):

Deleterious Rock 8.0%
Mud Balls and Shale Combined 2.0%
Clay 3.0%

Other Deleterious Substances 0.5%

227.2. The aggregate shall comply with the following requirements as specified in the

proposal:
PERCENTAGE PASSING BY WEIGHT

G KIND OF
R MATERIAL SIEVE SIZES
A " 3/4" 12" 3/8" No. 4 No. 10 | No.40 | No. 200
D
E
A | Gravel or

Crushed Stone 100 90-100 | 65-85 40-65 25-50 10-30 0-5 or 5-10
B | Gravel 100 90-100 | 65-85 40-65 20-50 5-25 0-5 or 5-10
C | Crushed Stone 100 90-100 | 65-85 25-55 15-40 5-20 0-7
D | Gravel or Chat 100 80-100 | ... 40-65 20-55 8-25 0-5 or 5-10
E | Gravel or Chat 100 95-100 | ... 60-90 35-65 10-30 0-5 or 5-12
F | Gravel or Chat 100 75-100 | 50-80 25-50 7-25 0-5
G | Gravel, Chat or

Crushed Stone 100 80-95 25-55 15-40 5-20 0-5 or 5-10
H | Crushed Stone 100 75-90 20-40 5-15 3-10 0-7
I | Crushed Stone 100 90-100 | ... 40-65 20-50 10-30 5-15

227.2.1. If Grade A, B, D, E or G is specified, the proposal may designate one or

the other of the ranges of material passing the No. 200 sieve. If the range is not so designated,
the Contractor shall notify the Engineer of the range he proposes to use in order that the proper
bituminous binder may be specified.
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SECTION 228

SUPERIOR PERFORMING ASPHALTIC PAVEMENT (SUPERPAVE) MATERIALS

228.1. Performance Graded Asphalt Binder.

228.1.1. Approval of Source. The Contractor shall obtain approval of the source of
bituminous material from the Engineer before any shipments to the work are made.

228.1.1.2. Sampling, Testing and Acceptance Procedures. The supplier shall certify
that bituminous material complies with the specification requirements.

228.1.1.2.1.  Certification. The supplier shall furnish the truck driver a copy of the bill
of lading, manifest or truck ticket that is to be available to the Engineer at destination prior to
unloading. The Engineer at the source shall be furnished a copy. The bill of lading, manifest or
truck ticket shall provide the following information regarding the shipment: type and grade of
material; specific gravity at 60° F; net gallons; consignee; truck number; identification number;
weight of truck before and after loading; destination; date loaded; name and location of the
source; and a certification statement. The certification statement shall be signed by an
authorized representative of the supplier and shall be substantially as follows:

"This certifies that the bituminous material in this shipment complies with
MoDOT or City of Columbia specifications for the grade specified and the
weights shown hereon were obtained on MoDOT approved scales and are

correct within the specified scale requirements."

228.1.1.2.2. Sampling. The Engineer may, at random, observe the sampling and
testing of truck shipments and tanks and will select representative samples of the material being
supplied for testing in the field or in a testing laboratory. When test results certified by the
supplier are not representative of the material being shipped, the source approval will be
withdrawn. A source may be reinstated when proof is furnished that the deficiency has been
corrected and adequate controls are in effect to guarantee delivery of material meeting
specifications.

228.1.1.2.3.  Sampling Equipment. The supplier shall furnish the required sampling
equipment and shall sample the truck under the direction of the Engineer. The supplier shall be
responsible for keeping all sampling equipment clean and in good condition. Sampling devices
on truck transports will be approved provided that an adequately insulated valve is used with a
pipe or nipple inserted a suitable distance into the tank.

228.1.1.2.4. Truck Log. Each truck transport shall carry a log showing types of
material and the dates hauled with respect to previous shipments, or the supplier shall furnish to

the Engineer such information with respect to the previous load.

228.1.1.2.5. Intermediate Storage. Intermediate storage tanks for storage and transfer
of material between the refinery or terminal and the point of acceptance shall be equipped for
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sealing and shall be reserved for City of Columbia or MoDOT work. Use of any material from
unsealed tanks will be subject to delay until material can be sampled, tested, and approved.

228.1.1.2.6.  Other Transportation. At sources from which liquid bituminous material
is being accepted by certification, the applicable requirements of the foregoing sections shall be
followed for shipments of material in transportation units other than trucks. The certification and
all information regarding each shipment shall be furnished to the Engineer at the source.

228.1.1.3. Proportioning and Blending Bituminous Material Constituents. All
materials shall be properly proportioned and thoroughly blended in suitable tanks prior to
delivery to transportation equipment, or material may be proportioned and blended by use of
automatic proportioning equipment. All automatic-proportioning blenders shall meet the
approval of the Engineer and shall be equipped with precision instruments, including electrically
interlocked motors and automatic meters. Blending quantities of less than 8,000 gallons in tanks,
or in tank trucks, will not be permitted.

228.1.1.4. Performance Graded Asphalt Binder. The grade shall be PG64-22 or as
specified in the Contract.

228.1.2.1. Description. Performance graded asphalt binder shall be an asphalt-based
binder produced from petroleum residue either with or without the addition of non-particulate
organic modifiers.

228.1.2.2. Characteristics. Performance graded asphalt binder shall be in accordance
with AASHTO M 320 for the grade specified, except as follows. AASHTO T 111, Inorganic
Matter or Ash in Bituminous Materials, may be substituted for AASHTO T 44, Solubility of
Bituminous Materials, at the specification value indicated. The direct tension test will be
waived. The following additional requirements shall apply.

Binder Characteristics
Absolute Temperature Spread Elastic Recovery®, Separation Test®, Percent
Between Upper and Lower Percent, Minimum, Difference, Maximum,
Temperature for PG Binder Grade® AASHTO T 301 ASTM D 5976

86°C - -

92°C 55% 10%
98°C 65% 10%
104°C 75% 10%

a Temperature Spread = Upper PG Temperature minus Lower PG Temperature.

b Elastic recovery test to be performed on the residue from the Rolling Thin Film
Oven Test at 25°C and 10 cm elongation.

¢ Separation test to be performed in accordance with ASTM D 5976 except test upper
and lower portions as original binder for G* value according to AASHTO T 315.

228.1.2.3. Storage. Performance graded asphalt binder shall be furnished as a
uniform mixture shipped directly to the project site from the asphalt binder supplier's permanent
plant address or intermediate storage facility, suitable for direct use. Asphalt binder shall be
capable of storage at the project site without separation or settling. Automatic blending will be
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allowed, except no intermediate blending of asphalt binder and any other modifiers will be
allowed at the project site.

228.1.2.4. Certification and Acceptance. Suppliers furnishing performance graded
asphalt binders to City projects by certification shall be in accordance with AASHTO R26,
except as noted herein.

228.1.2.5. Failure to Comply. Failure to fulfill any of these requirements may result
in disqualification of the performance graded binder supplier. If a primary manufacturing
facility is disqualified, all terminals shipping performance graded binder manufactured at the
primary facility and who are not performing AASHTO M 320 specification compliance testing
will automatically be disqualified. In cases of dispute, test results obtained by the City of
Columbia will be considered referee and final.

228.1.3. Liquid Bituminous Materials. Suppliers furnishing liquid bituminous
materials shall comply with the following. All truck shipments shall be loaded from approved
storage tanks, which have been sampled, tested, and certified by the supplier to the Engineer. If
automatic blending equipment is used, blender material will be approved for use provided the
finished product complies with specifications. At least one complete test shall be conducted
every 2 weeks on each grade of material furnished for City work from the blender. A certified
copy of the test results shall be furnished to the Engineer. Sampling and testing for certification
purposes shall be conducted prior to shipping material to City work. After loading, the supplier
shall sample and make identifying tests on a sufficient number of truck shipments of material
consigned to a construction project to ensure that proper quality control is being maintained and
that all such shipments comply with the specification requirements. The identifying test is
viscosity for liquid bituminous material. For all liquid bituminous material, AASHTO T 111,
Inorganic Matter or Ash in Bituminous Materials, may be substituted for AASHTO T 44,
Solubility of Bituminous Materials, at the specification value indicated.

228.1.4. Sampling and Test Methods for Performance Graded binder.
Property Method
Sampling AASHTO T 40
Water AASHTO T 55

Flash Point (Cleveland Open Cup) | AASHTO T 48
Solubility in Trichloroethylene AASHTO T 44

Dynamic Shear AASHTO M 320
Rolling Thin Film Oven Test AASHTO T 240
Pressure Aging Test AASHTO R 28
Creep Stiffness AASHTO T 313
Direct Tension AASHTO T 314
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228.1.5. Application Temperatures for Performance Graded binder.

Bituminous Temperature, Degrees Fahrenheit
Material
Spraying Mixing
Asphalt Binder Min Max Min Max
PG 64-22 260° 325° -—- -
All Other Grades 285° 350° 275° 350°

228.1.5.1. Application temperatures of other grades of emulsions will be as specified
in the Contract.

228.1.5.2. The spraying temperature for non-modified PG 64-22 asphalt binder is
260° - 325° F and for all other higher temperature, non-modified performance grades is 285° -
350° F. The mixing and compaction temperatures for performance graded asphalt binder shall be
determined by rotational viscosity testing as defined in AASHTO T 316.

228.1.5.3. When material to be applied by pressure distributor is, due to refining or
blending procedures, delivered at a temperature above the specified limits, the material may be
applied at the higher temperature provided satisfactory application can be obtained at the
specified rate and provided sufficient precaution is exercised with respect to the fire hazard.

228.2. Coarse Aggregate.

228.2.1. All coarse aggregate shall consist of sound, durable rock, free from
objectionable coatings. When the coarse aggregate is tested in accordance with AASHTO T 96
(Los Angeles Abrasion), the percentage of wear shall not exceed 45. Coarse aggregate tested in
accordance with AASHTO T 327 Micro Deval Abrasion Test the percent loss shall not exceed
21. The percentage of deleterious substances shall not exceed the following values and the sum
of percentages of all deleterious substances shall not exceed 8 percent.

Item Percent by Weight
Deleterious rock 8.0
Shale 1.0
Other foreign material 0.5

The requirements of this section apply to each size or fraction of aggregate produced.

228.2.2. Crushed porphyry aggregate meeting the approval of the Engineer shall be
a uniform product, furnished in one or more fractions. When special asphaltic concrete mixture
porphyry & limestone (LP) is specified, the total crushed porphyry aggregate shall be uniformly
graded and shall have material passing each sieve from the maximum size aggregate through the
number 200 sieve. Total aggregate gradations consisting of essentially one size aggregate will
not be permitted.

228.2.3. Steel slag aggregate meeting the approval of the Engineer shall be a
uniform product, furnished in one or more fractions. Steel slag consisting principally of a fused

228-4



mixture of oxides and silicates is a synthetic aggregate produced as a by-product of basic
oxygen, electric or open-hearth steel making furnaces. The steel slag shall be aged at least 3
months after crushing and screening. Material that is screened after it has been crushed, initially
screened, and aged 3 months, will not be required to receive additional aging. Steel slag from
one source shall not be mixed with or used with steel slag from a different source. When special
asphaltic concrete mixture slag & limestone (LS) is specified, the total steel slag aggregate shall
be uniformly graded and shall have material passing each sieve from the maximum size
aggregate through the number 200 sieve. Total aggregate gradations consisting of essentially
one size aggregate will not be permitted.

228.2.4. When a density requirement is specified for asphaltic concrete, the total
quantity of chert in each size or fraction of produced crushed stone aggregate, including that
permitted as deleterious, shall not vary more than 10 percent from the quantity present in the
aggregates used in the approved laboratory job mixtures.

228.2.5. Gravel aggregate shall be washed sufficiently to remove any objectionable
coating. Gravel aggregate for SP190 mixtures shall be crushed from gravel that has a maximum
of 10 percent passing a 1-inch sieve. Gravel aggregate for SP125 mixtures shall be crushed from
gravel that has a maximum of 10 percent passing a ¥4-inch sieve. Crushed gravel shall comply
with the requirements for mechanically induced faces in Section 228.2.8.

228.2.6. Pile-run chat will not be approved for use in asphaltic concrete unless the
chat has been conditioned to meet a specific gradation. A tolerance of 7 percent, plus or minus,
on each sieve fraction will be permitted providing the aggregate complies with other provisions
of this specification.

228.2.7. Coarse Aggregate Angularity. Coarse aggregate angularity is measured on
the coarse portion of the blended aggregate. It is defined as the percent by weight of the
aggregate particles larger than the Number 4 sieve with one or more fractured faces. A fractured
face is an angular, rough or broken surface of an aggregate particle created by crushing or other
artificial means. When tested in accordance with ASTM D 5821, “Standard Test Method for
Determining the Percentage of Fractured Particles in Coarse Aggregate”, the coarse aggregate
shall meet the following criteria. As shown, the criteria denotes the minimum allowable
percentage of the coarse aggregate with “one / two” fractured faces, e.g. an “85 / 80”
requirement means that the coarse aggregate shall have a minimum of 85 percent particles by
weight with one fractured face and a minimum of 80 percent particles by weight with two
fractured faces.

Design Level Mixture Depth from Surface
4 inches > 4 inches

F 55/- -/-

E 75/- 50/-
C 95/90 80/75
B 100/100 95/90
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228.2.8. Flat and Elongated Particles. When tested in accordance with ASTM D
4791, no more than 10 percent by mass of the blended aggregate particles retained on the number
4 sieve shall have a ratio of maximum to minimum dimensions greater than five. This applies
when design traffic Equivalent Single Axel Loads (ESALSs) are greater than 1,000,000.

228.2.9. Absorption. The absorption value of the aggregate used shall not exceed
4.0 percent measured by weight.

228.2.10. Soundness. When testing in accordance with AASHTO T 104, the loss of
coarse aggregate in 5 cycles of the accelerated soundness test shall not be greater than 12 percent
when sodium sulfate is used. Contractor shall furnish Engineer test results a minimum of 10
calendar days prior to the intended time of use. A soundness test taken on aggregate sampled
from a well-defined quarry ledge or gravel pit may be considered to represent that entire ledge or
pit, and any fine or coarse aggregate fractions from that ledge or pit. Should any change in ledge
or pit characteristics be observed, retesting might be required at the discretion of the Engineer.

If approval of a stockpile is requested, the stockpile shall contain material for five days of
the intended usage or 500 tons, whichever is greater. No material shall be removed from or
added to the stockpile during the testing period. Unapproved material shall be segregated from
approved materials in stockpiles at all times.

This specification shall not apply to siliceous sands from the Missouri River.

228.3. Fine Aggregate.

228.3.1. Fine aggregate for asphaltic concrete shall be a fine, granular material,
naturally produced by the disintegration of rock of a siliceous nature and/or manufactured by the
mechanical reduction of sound durable rock with a percentage of wear not exceeding 45 when
tested in accordance with AASHTO T 96. With written approval of the Engineer and
compliance with this specification, chat sand produced from flint chat in the Joplin area,
dolomite chat sand as produced in the southeast lead belt area, fines manufactured from igneous
rock and chert gravel, or wet bottom boiler slag may be used as fine aggregate for asphaltic
concrete. Fine aggregate shall be free from cemented or conglomerated lumps and shall not have
any coating or injurious material. The percentage of deleterious substances shall not exceed the
following values:

Item Percent byWeight
Clay lumps and shale 1.0
Total lightweight particles, including coal and lignite 0.5
Other deleterious substances 0.1

Lightweight sand particles are not considered deleterious lightweight particles. The total
lightweight particles requirement shall not apply to wet bottom boiler slag, angular chert sand, or
manufactured sand.

228.3.2. Fine Aggregate Angularity. When, in accordance with AASHTO T 304
Method A, aggregate particles passing the number 8 sieve shall meet the following criteria for
the minimum percent air voids in loosely compacted fine aggregate. Fine aggregate angularity is
measured on fine portion of the blended aggregate.
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Design Level | Mixture Depth from Surface
<4 inches > 4 inches
F - -
E 40 40
C 45 40
B 45 45

228.3.3. Fine aggregates manufactured by the mechanical reduction of sound
durable rock shall be manufactured from ledges that meet the same soundness requirements as
for the coarse aggregate.

228.3.4. Clay Content. When tested in accordance with AASHTO T 176, aggregate
particles passing the number 4 sieve shall meet the following sand equivalent criteria:
Design Level Sand Equivalent
Minimum, Percent
E,F 40
C 45
B 50

228.4. Mineral Filler. Mineral filler shall consist of limestone dust, Portland cement, or
other suitable mineral matter. It shall be thoroughly dry and free of lumps consisting of
aggregations of fine particles. When tested by means of laboratory sieves in accordance with
AASHTO T 37, the mineral filler shall conform to the following requirements:

Sieve Size Percent Passing
By Weight
Number 30 100
Number 50 95-100
Number 100 90 - 100
Number 200 70 - 100

228.5. Hydrated Lime. Hydrated lime shall be thoroughly dry and free of lumps.
Hydrated lime produced from limestone shall comply with ASTM C 206, Type N or S.
Hydrated lime produced from dolomite shall comply with ASTM C 206, Type S. The plasticity
requirements of ASTM shall not apply to either Type N or S, and the gradation shall be
determined in accordance with AASHTO T 37.

228.6. Liquid Anti-Strip Additives. Liquid anti-strip additives shall not be detrimental to
the bituminous mixture. Anti-strip additives shall meet the following requirements or be
approved by the Missouri Department of Transportation.

228.6.1. Physical Properties. Amine-type liquid anti-strip additives that are
physically mixed with the asphalt binder will be classified as Type I. Latex-type liquid anti-strip
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additives that are applied to the aggregate will be classified as Type II. The following physical
properties shall be determined for each type.

228.6.1.1. Type I Liquid Anti-Strip Additives.

Test Test Method
Specific Gravity at 77°F AASHTO T 228
Brookfield Viscosity 77°F using an RVT ASTM D2196
viscometer. The report shall include the
corresponding test temperature, speed,
spindle and model of instrument.
Pensky-Martens Closed Cup Flash Point or | ASTM D93
Cleveland Open Cup Flash Point AASHTO T 48
Infrared Spectrum (neat material) Appropriate Method

228.6.1.2. Type II Liquid Anti-Strip Additives.

Test Test Method
Weight Per Gallon at 77°F ASTM D1475
Brookfield Viscosity 77°F using an RVT ASTM D2196
viscometer. The report shall include the
corresponding test temperature, speed,
spindle and model of instrument.

pH Appropriate Method
Percent Solids ASTM D1644
Method A Infrared Spectrum (latex Appropriate Method
portion)
228.6.2. Heat Stability. The additive shall be stable and shall not separate under all

manufacturer listed storage and use temperatures. When Type I or Type II additives are blended
with the proposed bituminous material to be used at the anticipated application rate, the blended
material shall still meet all bituminous material specifications and shall be heat stable. Heat
stability shall be established by comparing AASHTO T 283 specimens made by preparing three
conditioned specimens using aged, blended material that has been held at 325°F for 96 hours and
three conditioned specimens using fresh blended material.

The average tensile strength of conditioned specimens using aged material shall be
compared with conditioned specimens made with fresh blended material. If the average
conditioned strength of the mixture with aged material is less than 90 percent of the mixture with
fresh blended material, the anti-strip additive will not be permitted for use. This requirement
will also apply if tested on any specific mix design using the approved anti-strip additive.

228.6.3. Unconditioned Strength. The anti-strip additive shall not significantly
lower the unconditioned strength of AASHTO T 283 specimens. This shall be determined by
preparing an additional six unconditioned specimens, three with and three without the liquid anti-
strip additive. The average tensile strengths of unconditioned specimens shall be compared with
specimens with and without the liquid anti-strip additive. If the average unconditioned strength
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of the mixture with the additive is less than 90 percent of the mixture without the additive, the
anti-strip additive will not be permitted for use in that bituminous mixture.

228.6.4. Documentation. The manufacturer shall submit a certification and
guarantee to Engineer prior to initial approval showing the brand name and designation, the
composition or description of the anti-strip liquid, and the manner in which the material will be
identified on the containers. The manufacturer shall certify that the material is in accordance
with this specification and shall list typical values of current tests for the properties listed in
Section 228.6.1. A copy of the bituminous mix design used to test for heat stability and
unconditioned strength shall be included with the test results. The certified test report shall show
the manufacturer's name, brand name of material, lot and date tested.

228.6.5. Packaging and Marking. The containers in which anti-strip liquids are
delivered shall be plainly marked with the manufacturer's name, the brand name and designation
of the material, lot number and net quantity. Bulk shipments shall be accompanied by a delivery
ticket showing this information.
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SECTION 229

SUPERIOR PERFORMING ASPHALTIC PAVEMENT (SUPERPAVE)

229.1. Description. This work shall consist of providing a Superpave asphaltic concrete
mixture (Type SP95, Type SP125, Type SP125LP, Type SP125LS or Type SP190) to be placed
in one (1) or more courses on a prepared base or underlying course in conformance with the
lines, grades, thicknesses, and typical cross sections shown on the plans, or established by the
Engineer.

229.1.1. Superpave asphaltic concrete mixtures are dense, graded asphaltic
concrete mixtures compacted in the Laboratory with a Superpave Gyratory Compactor. The
materials laboratory shall be an independent testing laboratory. The gyratory compactor shall
meet the requirements of AASHTO T312. The Contractor shall be responsible for QC (Quality
Control) of the bituminous mixture, including the design, and control of the quality of the
material incorporated into the project.

229.1.2. Nomenclature of Superpave (SP) Asphaltic Concrete Mixtures. The
nomenclature of Superpave (SP) asphaltic concrete mixture is as follows:

The design traffic level of the project is expressed in 18,000 1b. Equivalent Single Axle
Loads or ESALs. For convenience, the aggregate size is shown, e.g. SP125. The 125 represents
the 12.5 mm (1/2") nominal maximum aggregate size. The next information shall be the binder
performance grade (PG), e.g. SP125 (76-22). The “76” represents the design high and “-22” the
design low temperature in degrees Celsius and would be read “PG 76 minus 22”. The base
Performance Grade binder is a PG 64-22. For slow moving design loads, 12 to 45 Miles per
hour, or for design traffic between 10 million and 30 million ESALSs, the binder selection shall be
one temperature grade higher to a PG 70-22. For standing design loads, less than 12 Miles per
hour, or for design traffic exceeding 30 million ESALSs, the binder selection shall be two
temperature grades higher to a PG 76-22. Following the binder grade will be a letter that
represents the 20-year Design Traffic ESALSs, e.g. SP125 (PG 76-22) E. The E corresponds to a
Design Traffic Level of 13,000,000 ESALs.

229.1.3. The following cumulative ESALs shall be utilized for the specified
Superpave mixture design:

Design Level | Design Traffic (ESALSs)
F <300,000

E 300,000 to <3,000,