GENERAL MEETING OF THE BOARD OF DIRECTORS
OF THE
CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY

RESOLUTION NO, 05-36

WHEREAS, the Central Texas Regional Mobility Authority (“CTRMA”) was created pursuant
to the request of Travis and Williamson Counties and in accordance with provisions of the
Transportation Code and the petition and approval process established in 46 Tex. Admin, Code
§ 26.01, ef seq. (the “RMA Rules™); and

WHEREAS, the Board of Directors of the CTRMA has been constituted in accordance with the
Transportation Code and the RMA Rules; and

WHEREAS, in Resolution No. 04-47, dated September 29, 2004, the Board of Directors
recognized the need for toll integration services for CTRMA projects, including without
limitation 183-A and projects within the CTRMA/TxDOT Regional Implementation Program;
and

WHEREAS, the Board of Directors directed its staff to issue a Request for Proposals (RFP) for
firms interested in providing toll systems implementation and maintenance services to the .
CTRMA; and

WHEREAS, based on a review of the responses to the RFP and the interviews conducted, the
evaluation committee recommended to the Boatd of Directors that Caseta Technologles be-
retained to provide toll. systems 1mplementat10n and mainfenance services; and

WHEREAS, in Resolution No. 05-29, dated March 30, 2005, the CTRMA Board of Directors
authorized and approved of the retention of Caseta Technologies to provide toll systems
implementation and maintenance services to the CTMRA and authorized the Executive Director

to negotiate an agreement with Caseta Technologies, to be executed upon the approval of the full
CTRMA Board; a_nd

WHEREAS, the Executive Director has negotiated a Toll Systems Implementation and
Maintenance Agreement with Caseta Technologies, attached hereto as Attachment “A* and has
developed an initial scope of work as detailed in the Work Authorization attached hereto as
Attachment “B”;

NOW THEREFORE, BE IT RESOLVED, that the CTRMA Board of Directors hereby approves
the entry into a Toll Systems Implementation and Maintenance Agreement in the form, or
substantially the same form, as attached hereto as Attachment “A” with Caseta Technologies;
and

BE IT FURTHER RESOLVED, that the Work Authorization attached hereto as Attachment “B”
is approved and may be issued after all contractual prerequisites reflected in Attachment *A” are
satisfied; and
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BE IT FURTHER RESOLVED, that the Executive Director is authorized to execute such
Agreements on behalf of the CTRMA.

Adopted by the Board of Directors of the Central Texas Regional Mobility Authority on the 27th
day of April, 2005.

Submitted and reviewed by: Approved
/ /. KM f
C. Brian Cassidy ' Robert E. Tesch
General Counsel for the Central Chairman, Board of Directors
Texas Regional Mobility Authority Resolution Number 05-36
Date Passed 4/27/05
2.
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CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY
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CONTRACT . :
FOR TOLL SYSTEM IMPLEMENTATION

THIS CONTRACT is made this ___ - day of April, 2005, by and between
the Central Texas Regional Mobility Authority {(Authority or CTRMA), a political
subdivision of the State of Texas, 13640 Briarwick Drive, Suite 200, Austin, Texas
78729 and Caseta Technologies, Inc. (Contractor) with offices Iocated at 700
,Brazos AVe Suite 500, Austin, Texas 78701,

WHEREAS the CTRMA issued a Request for Proposal (the “RFP"} dated
December 20, 2004, as supplemented by Clarification Notices Nos. 1, 2 and 3 and
Addendum Nos. 1 and 2, which contains requirements for the design, procurement
and implermentation of a Toll Ccllection System on the CTRMA Turnpike System
(the “Tumplke System”) and

WHEREAS, the Contractor has carefully reviewed available designs and
documentation on the Turnpike System related to the installation of the Toll
Collection _System_and_has_submitted its Proposal dated March 1, 2008, (the
Proposal )ln response to the RFP; and ,

. WHEREAS, the CTRMA has determinéd that the' Propcsal best satisfies the -
objectives set forth in the RFP and best serves the CTRMA's interests; and

WHEREAS, the CTRMA desires fo purchase _from the Contractor and the
Contractor desires to design, sell, install and maintain the Toll Collection System
pursuant to the terms and conditions of this Confract; -

NOW, THEREFORE, for and in consideration of the mutual covenants and
conditions herein contained, and other goed and valuable consideration the receipt
and sufficiency of which are hereby acknowledged, the CTRMA and the Contractor
hereby agree as follows:

1. "AGREEMENT TO PURCHASE The Contractor shall design, sell to the
- CTRMA, Install, and maintain, and the CTRMA shall purchase from the
Contractor, the Toll Collection System pursuant to the terms and

- conditions of this Contract.
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2. . CONTRACT DOCUMENTS. This Contract includes the Price Schedule,
- the Time Perlod Schedule, Attachments A, B, C, D, E, F and G, the
Proposal, and all amendments added hereto as Exhibits, all of which are
incorporated herein by reference and are made a part hereof (together

such documents are referred to herein as the "Contract Documents”).

3. PRIORITY. In the event of a conflict, the order of prevailing precedence
(a-highest order to d-lowest order of precedsnce) shall be as follows:
(a) Any ‘amendments to the Contract Documents, which
amendments_are aftached as Exhibits to the Contract

(b) The Contract Documents.

(c) Contractor's Deta:led Design Documents as approved by the
CTRMA, '

(d) The Contractor s Proposal, to the extent it meets or. exceeds the
requirements of the Contract Documents. In other words, if the
Proposal can reasonabty be interpreted as providing higher
quality materials or services than those réquired by the Contract
Documents or otherwise contains offers; statements or terms
more! advantageoue to the CTRMA, Contractor's obligations
under the Coniract Documents shall mclude comp!;ance with all
such statements, offers and terms contained in the Proposal

Notwﬁhstandmg the order of precedence set forth above in the event of a

- conflict -within .documents of the. same. priority *(for instance, betwsen
Attachmerits B and E), the CTRMA shall have' the right,"In its sole
discretion, to determine which provision applies.

4, AMENDMENTS TO CONTRACT DOCUMENTS Any changes and/or
additions made to the Contract Dosuments as a result of negotiations with
the CTRMA shall be included as part of this Contract and attached hereto

as an Exhibit.

5. CONTRACT CHANGES IN GENERAL. Changes in the Contract
“Documents_or the work required thereunder may be accomplished after
" execution of the Contract, and without invalidating the Contract, by
Change Order, Construction Change Directive or order for a minor change

in Contract subject to the fimitations stated in the Contract Documents,

A Change Order shall be based Upon agreement among the CTRMA, the
Contractor and the CTRMA's Engineer, HNTB Corporation (the
“Engineer”). A Construction Change Directive requires agreement by the

" CTRMA and the Engineer and may or may not be agreed to by the
Contractor. An order for a minor change in the Toll Collection System
may be issued by the Engineer alone.

AUSTIN: 053071.00008: 307405vE



AUSTIN: 053071.00006: 307408v8

Changes In the Toll Collection’ System shall be performed under
applicable provisions of the Contract Documents, and the Contractor shall
proceed promptly therewith, unless otherwise provnded in the Change
.. Order, Construction Change Directive or order for a minor change (total
costs less than $10 000) in the Toll Collection System

If unit prlces are stated in the Contract ‘Documents_or subsequently
agreed-upon, and if quantities orlginally contemplated are so changed in a
. proposed Change Order or Construction Change Directive that application
of such unit prices to quantities of work on the Toll Collection System
proposed will cause substantial inequity to the CTRMA or Contractor, the
applicable umt pnces shall be squntably adjusted.

. . CHANGE ORDERS : A Change Order is a written |nstrument prepared

by the Engineer.and signed by the CTRMA, Contractor and Engineer
statmg their agreement upon &l of the following:

(1) a-change in the Toll Co![ection System, ,
2) “the amount of the adjustment in the Contract Prics, If any, and
(3) the extent of the adjustment in the Contract Time, if any.

Methods used in determining adjustments to. the Contract Price may
|nclude those methods described under Construction Change Directives.

For purposes of this Contract, “Contract Price” shall be equa! to the total

~price for the particular segméent of the Project a8 speclf;eti in the Work.

‘Authorization for that segment based on the unit prices contained in the
Price Schedule attached to this Contract, and “Contract Time" shall be the
~ time for completion of a specified segment of the Project as specified in
. the Work Authorization for that segment, such specified time to be no later
than the estimated completion date for that segment set forth on the Time
Period Schedule attached fo this Contract.

CONSTRUCTION CHANGE DIRECTIVES. A . . Construction  Change
Directive is a written order prepared by the Engineer and signed by the
CTRMA and Engineer directing. a change. in the Toli Collection System
and stating a proposed basis for adjustment, if any, in the Contract Price
or Contract Time, or both. The CTRMA may by Construction Change
Dlrectlve, without invalidating the' Contract, order changes In the Toll
Collection System within the general scope of the Contract consisting of
- additions, delstions or other revisions, the Contract Prloa and Contract
Time bsmg adjusted accord:ng!y

A Construction Change Directive shail be used in the absence of total
agreement on the terms of a Change Order,




- If the Construction Change Directive provides for an adjustment to the
Contract Price, the adjustment shall be based on one of the following
methods: \ :

(1)  mutual acceptance of a lump sum proper]y itemlzed and
: supported by sufficlent data to permit evaluation; -
(2) . unit prices stated in the Contract Pnce Schedule or
o subsequentlyagreed upon; ‘
{3) costtobe determined in a manner. agreed upon by the parties
' and a mutually acceptable fixed fee,

Upon receipt of a Construction Change Directlve the Contraotor shall

. promptly proceed with the change In the work involved and advise the
Engineer of the Contractor's agreement or disagreement with the method,
if any, provided in the Construction Change Directive for determining the
proposed adjustment in the Contract Price or Contract Time,

- A Construction Change Directive signed by the Contractor indicates the
agreement of .the Contractor therewith, ‘including adjustment in the
Contract Price and Contract Time or the method for determining them.
Such agreement shall be effective 1mmed|ately and shatl be recorded as a

Change Order.

If the Contractor does not respond promptty (within 48 hours) or disagrees
with the method, then the adjustment shall be determined by the Engineer
on-the bas;eoffeaseneble—expendttures and savings-of - those performing
the work on the Toll Collection System aftributable to the change,
- Including, in case of an increase in the Contract Price, a reasonable
“allowance for overhead and profit. . In such ‘case, the Contractor shall
- keep and present, in such form as the Engineer may prescribe, an
itemized accounting together with appropriate supporting data. Unless
otherwise provided in the Contract Documents, cost shall be limited fo the
following:

(1) costs of labor, - including sociel -security, old ege and
unemployment - insurance,. fringe benefits .required by

agreement or custom, and workers' compensatton insurance;

(2}  costs of materials, supplies and equipment, including cost of
transportation whether incorporated or consumed;

(3)  rental costs of machinery and equipment, exclusive of hand
tools, whether rented from the Contractor or othars;

(4)  costs of premiums for all bonds and insurance, permit fees,
and sales, use or similar taxes related to the work; and

(5) additional costs of supervision and field office personnel
- directly attributable to the change.
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Pending final determination of cost to the CTRMA, amounts not in dispute
may be included in appllcations for payment. The amount of credit to be
allowed by the Contractor to the CTRMA for a deletion or changs which
results in a net decrease in the Contract Price-shall be actual net cost as
confirmed by the Engineer. When both additions and credits coverlng
related work on the Toll Collection System or substitutions are involved in
a change, the allowance for overhead and profit shall be figured on the
basis of net increase, If any, with respect to that change.

If the CTRMA and Contracter do not agree with the adjustment in Contract
Time or the method for determining it, the adjustment or the method shall
be referred to the Executive Director of the CTRMA for determination,
whose decision shall be final.

When the CTRMA and Contractor, agree with the determination made by
the Engineer conceming the adjustments. in the: Contract Price and
Contract Time, or otherwise reach agreement upon the adjustments, such
agreement shall be’ effective immediately and shall be recorded by
preparatlon and executlon of an appropnate Change Order.

8. MINOR CHANGES IN THE WORK. The Engmeer wnll have CTRMA 1o
order minor changes in the work on the Toll Collection System not
ihvolving adjustment in_the Contract Price or extension of the Contract
Time and not inconsistent with the intent of the Contract Documents.
Such.changes.shall be effected by written order and shall be binding on
the CTRMA and Contractor. The Contractor shall carry out such written
orders promptly. - _

9. - GOVERNING LAW - CHOICE OF FORUM AND WAIVER OF TRIAL BY
JURY. The Contract shall be governed and construed in accordance
with Texas statues without taking into account conflicts of laws rules. The |
parties hereto expressly agree that the proper forum for adjudication of _ ;
matters arising under. or refating to the Contract shall be Travis County,
Texas. - The parties hereto, having the benefit of advice and counsef of
their own legal counsel and understanding the import hereof, expressly
agree and WAIVE TRIAL BY JURY as to the adjudication of matters
arising under or relating to the Contract.

10.  SECTION HEADINGS. Section - Headings are included for section
©identification purposes only and are not to be considered Contract terms.

11, NOTICE PROVISIONS. Notices under the Contract Documents
shall be in writing and (a) delivered personally, (b) sent by cerlified mail,
return receipt requested, (¢) sent by a recognized overnight mail or courier
service, with delivery receipt requested, or (d) sent by facsimile
communication followed by a hard copy and with receipt confirmed by
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telephons, to those individuals deS|gnated by Contractor and the CTRMA
from time to tlme in writmg

Caseta Techno]ogles Inc. -
2 Broadway, 24" Floor

- New York, NY 10004
Atin: Glenn Delitiker
Phone: (212) 878-7115
Fax: (212)878-0186

- Central Texas Regional Mobility CTRMA
13640 Briarwick Drive -
Suite 200 N
Austin, Texas 78729
Attn: Project Engineer
. Phone: (612) 996-9778
Fax: (512)996-0784

In addition,.coples of all notices to proceed and suspension, termination
and default notices forwarded by either Party shall be delivered to the
- following Persons: .
~ Locke Liddell & Sapp LLP

100 Congress
- Sulte 300 .. S

Atin: Mr. Bnan Casstdy ,

Phone: (512) 305-4855

Fax: (512) 391-4855

Emall bcasmdy@lockehddeli com

And

_ Central Texas Reglonal Mobility CTRMA
13640 Briarwick Drive
Suite 200 ‘
Austin, Texas 78729
Alfln: Executive Director
Phone: (512) 996-9778
Fax: (512) 996-9784

- Email: mstein@CTRMA.org

All communications to the CTRMA shall be clea'rly marked with the
contract number to identify this Contract. ,

12, MEASUREMENT _AND PAYMENT. The Cdntractor is required to submit
price proposals using the forms provided in Schedule 4A of the Request For
Proposals (such Schedule 4A has been aftached to the Contract as the

B
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" “Price Schedule”), which arfe based on the method of measurement and -
* basis of payment for each item. . The detailed descriptions of the Method of
Measurement and ‘the Basis of Payment for the bid Items necessary to
complete the work under this Contract, as generally described in the
Attachment B - Scope of Work and in accordance with the requirements In
" Attachment E — Technical Requirements are included as a part of the Price
- Schedule. :

A. Measurement of Quantltses

All work completed under this Contrac’c wm be measured by the CTRMA
according fo United States standard measurs. The method of

- measurement and computations to be used in determination of quantities of

" material furnished and of work performed under the Contract will be those
methods generally recognized as conforming to good engineering practice.

The term “"Lump Sum” when used as an item of payment will mean
complete payment for the work item described In the Contract Documents.
When a complete item or itern unit (in effect, "Lump Sum” work) is specified
as the unit of measurement the unit will be construed to inciude all
necessary tools and accessories required to make that specified unit
complete and operational, '

Prior to the Issuance of a Work Authorization, a Segment Price Schedule

- ~—forthe-associated segment-or- segrents-shall-be developed to reflect the

actual scope of work as defined at the time of issuance, based on the prices

contained in the Price. Schedule. It is expressly understood that no

" meastirament or payment will be made for work performed and/or materlals.

K mcorporated in the completed work in excess of those specified, when such

additional labor and materials are furnished for the Contractor's own

- convenience or to correct deficient, non-compliant, or faulty work. Any

- materlal furnished and work  performed in "excess - of the ' Contract

requirements shall, unless such use is specifically ordered in"writing by the

CTRMA, be deemed to be furnished by the Contractor for their own

converilence at thelr own risk. Failure to take exception taken by the

CTRMA for axcess matetials and work proposed for use by the Contractor

during the review and examination of shop and working drawings shall not

© constitute an order for a change in the Contract requirements. Any changes

: to the Segment Price Schedule shall be accomplished through the Change
Order process which if approved will result in an updated Price Schedule.

B. Payment

' Payment under the aggregate of the items Iisted in the Price Schedule, at
the prices indicated in the Proposal, for the quantities as determined herein,
- Is to provide for the construction, development, testing and completion in
every detall of the work described in the Contract. Documents. The

7
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Contractor shall furmsh all labor, materlals, equipment, todls, softwars,
documentatlon transportation, supplies, and all else necessary and
“incidental thereto to complete the work. _

1) Payment for work which is not specifically covered by a pay item in the
Price Scheduie, but is required to complete work in an item for wh_ich
payment is to be made, will be considered to be included in the price
bid for that pay Item in the Proposal. Thecost of work which.is not

specifically covered by a pay item and is not directly related to any of

the pay items in the Contract will be conmdered o be included in the
prices bid for the various pay items scheduled in the Proposal.

2} Payment for each pay item in the Proposal will be made for the quantity
- as determined in accordance with the Contract at’ the price per unit
bid in the Proposal.- No separa’ce payment will be made for costs
incurred by the Contractor-in complying with the requirements
specified by the Contract but the cost thereof shall be included in the

bid prices for the various pay items scheduled in the Proposal,

3) The CTRMA shall have the right to retain out of monies due any
amounts claimed by the CTRMA to be due fo it from the Contractor,
- which retainage shall be in addltlon to any retainage .set forth

eisewhere.

4) In the event the CTRMA, in goad faith, disputes any involced amount,

~the CTRMA shall have the right to withhold or deduct payment of
- ——--gych-disputed-amount without-incurring-any.interest provided that the
CTRMA has provided the Contractor with written notice of the amount
in disptte and the reason therefore. No greater than thirty (30) days
after Contractor's recelpt of written notice of the amount and reason
for withholding or deductlng payment the parties wnll work together in
good faith to settle the invoice dispute

5) The CTRMA shall not be joined as a party to any !awswt between the
Contractor and its Subcontractors andfor: suppllers by reason of
ho!ding sald fund and any parly suing the CTRMA in contravention of
- this prowsron shall be responsible and llable for attorneys fees and
legal costs incurred by the CTRMA in defendlng said claim.

6) The CTRMA shall have the fight to withhold from monies due the
Contractor an amount sufficient to completely indemnify the CTRMA
against liability resulting from any claim against the Contractor.

C. Partial Payments

- At monthly intervals when the work aocomplished amounts to a minimum of
$100,000 or 25 percent of the total price bid for the authorized Segment,
the Contractor shall submit an invoice for payment to the CTRMA, showirig
the approximate quantities of work done and all permanent materials and
equipment furnished but not incorporated in the work, up to the date of such

8
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‘certificate, and the value of such materials and equipment as security for
the fulfillment of this Contract by the Contractor until the completion of the
Contract. Thé CTRMA shall pay month]y to the Contractor while carrymg
:on the work, the balance not retained after deductlng therefrom all previous
payments, The total amount retained in connaction with the work done shall
be five (5) percent of the total value of the Contract.

'Lump Sum items may be partially paid based upon a percent complete for
+ the work contemplated by the Lump Sum item. The CTRMA reserves the
right to verify the completion as certlf ed by thé Contractor prior to making

any payments

D. Payments for Change Orders

Change orders that cost less than $100,000 may not result in an update to
the Price Schedule and shall be invoiced after the completion and approval
by CTRMA of the change order task. Payments will be made per the same
terms as other Pnce Schedule payments ,

E. Ful Payment per Segment

Upon Acceptance-of each Segment, an invoice shall be submitted by the
Contractor to the CTRMA based on the actual quantities of authorized work
done under éach scheduled item of work under the specific Segment,
‘When this Involce Is approved by the:CTRMA, the-balance due to the
. ‘Contractor for the performance of the specific Segment will be paid the
-Gontractor;-less-any-amounts- ef liquidated- damages that may be imposed

by the CTRMA.

Upon successful completion and full payment of each Segment, the
Performance Bond amount shall be decreased by the cost of the specific
Segment that is considered complete per the Price Schedule.

F.. Final PrOJect Payment

Upon final Project Acceptance of the Toll Co]lectlon System a f nal Invoice
shall be submitted by the Contractor to the CTRMA, based on the actual
quantities of authonzed work done-under each scheduled item of work.
When this final invoice Is approved by the. CTRMA, the balance due 1o the
Contractor for the performance of the Project will be paid the Contractor,
less any amounts of liquidated -damages that may be imposed by the
CTRMA, provided however, that before final payment is made the following
shall be satisfied:

1) The Contractor and Su‘bcont'ractors shall file affidavits certlfylng the
' amounts due and identity of any and all workmen owed wages due on
account of the project work. :
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2) Tﬁe_‘ Contractor shall execute and deliver the final invoice, which
includes a full release of the CTRMA and its agents from any claims or
actions on this Contract and a ceriification by the Contractor that there

‘are no outstandmg liens or claims for work performed or materials -

" supplied under this Contract.

G As-Built Quantities

The CTRMA will prepare as—bunt quantities for all scheduled |tems of work,
which have baen authorized and indorporatad into the Project. When such
as-built - quantmes are completed, they will be incorporated into. the
Contractor's final invoice. The Contractor assumes the positive obligation
of assisting the CTRMA wherever poss;ble in the preparatlon of such as-
built quantities. :

I‘The CTRMA may from tirr;e to time.pfepare adjusted guantities and

incorporate these ‘quantities into monthly payments through an appropriate
Change Order. Such adjusted guantities shall be.subject to recalculation.
However, nothing contained in these specifications ‘'shall be construed to
place on the CTRMA the obligation of prowdmg the Contractor with as-built

o quantitaes for the work performed prior to the issuance of the proposed final

13,

invoice nor to provide more than rough approximate quantities of the work

~donse for use In the preparation of monthly esttmates

Where the final involce reveals that an overpayment has been made, the

Contractor shall’ lmmedlately return the amount of the overpayment. If the

" “Contractor fails o remit he overpaymment, the CTRMA shall be entitied to

proceed against the Contractor or its surety.

H. Releases

 Appropriate final rejease forms and other required ddcumenta’éion shall be

completed by the Contractor and approved by the CTRMA. The

- acceptance by the Contractor of payment of the final invoice shall operate
“as and be a release to the CTRMA and its agents from all claims of or

liability to the Cantractor for anything done or furnished or omiited to be
done or furnished for or relating to the Project, or any act or negtect of the

- CTRMA to the Contractor or any Corporatlon or person arising from the

Contract.

TERM OF CONTRACT, -Uniess otherwise terminated pursuant to
Section 15 of Aftachment A, the initial term of this Toll Systems
Implementation - Contract shall be for five (5) years, with the option to
renew, upon mutual consent:of both parties for éne -additional three (3)
year period upon the same terms and condltlons stated in the Contract

Documents.

10
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14, - ASSIGNMENT BY CTRMA. CTRMA may, at its sole option, assign all or
a portion of its rights and obligations under this Contract to any developer
or. general contractor chosen by CTRMA to construct any segment of the
Turnplke System, including but not limited to the assignment of certain of
'CTRMA's rights and obligations hereunder to Hiil Country Constructors,
the ' Developer under -that certain Comprehensive DeVeIopment
Agreement dated November 29, 2004 for the 183-A Turnpike Project, in
connection with the fissuance by CTRMA of one or more Work
Authorizations to Contractor hereunder for development and construction
of the Toll Col!ec’tlon System for the 183-A Prolect

15.  FINANCIAL COMM[TMENT The CTRMA may, but shalt not be obligated
to, termlnate this Contract for cause, without penalty and without any
compensa’uon to Contractor pursuant to Article 15C of Appendix A or |
otherwise, in the event that the Contractor has not obtained either equity
financing or project debt financing in the minimum amount of $3,000,000
within thirty (30) days of the date of this Contract. No Work Authorization
will be Issued under the terms of this Contract'unless and until CTRMA is
satisfied that Contractor has satisfted thls financial, commltment

16. FEDERAL LAW COMPLIANCE. Contractor covenants at ail times to
perform its duties and . obligations hereunder in compliance with all
applicable federal laws and regulations necessary for the Pro;ect and this
Contract to be e[igible for TIFIA funding. . :

11
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-

N WITNESS WHEREOF the parties hereto have executed thls Contract as

of the date first above written.

" CENTRAL TEXAS REGIONAL MOBILITY
' AUTHOR!TY '

- By:

Mike Heiligenstein,
Executive Director

. Confractor: . -

CASETA TECHNOLOGIES, INC.

By:
- Name: _
Titler
SCHEDULES: '
Schedule 1 Price Schedule
Schedule 2 Time Period Schedule
ATTACHMENTS:
Attachment A "~ (eneral Provisions
Aftachment B Scope of Work
Attachment C Software Licenses and Terms
Attachment D CTRMA Tumnpike System
Attachment E Technical Requirements
Attachment F Form of Payment Bond
Attachment G Form of Performance Bond
12
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Attachment A

GENERAL PROVISIONS

ARTICLE 1. WORK AUTHORIZATIONS

A. Use. The Contractor shall not begin any work until the Authority and the Contractor have signed a Work
Authorization. Costs incurred by the Contractor before a work authorization is fully executed or after the
completion date specified in the Work Authorization are not eligible for reimbursement. All work must be
completed on or before the completion date specified in the Work Authorization, and no Work
Authorization complefion date shall extend beyond the Contract Time set forth in the Contract.

B. Contents. Bach Work Authorization will designate the specific Toll Road Segment or Segments and the
types of services to be performed and will include (1) a period of performance with a beginning and ending
date; (2) a full description of the work to be performed; (3) a work schedule with milestones; (4) a cost not
to exceed amount, (5) the basis of payment using the Price_Schedule attached to the Contract, Except as

- agreed to by the Authority, the Contractor is not to include additional contract terms and conditions in the
Work Authorization.. Except with respect to revisions to A#tachment B ~ SCOPE OF WORK in the work
authorization that revises the Price Schedule, in the event of any conflicting terms and conditions between
the Work Authorization and the Contract, the terms and csondmons of the Contract Documents shall prevail
and govern the work and costs incurred,

C.No Guaranteed Work. Work Authorizations are issued at the discretion of the Authority. While it is
the Authority's intent to issue Work Authorizations hereunder, the Contractor shall have no cause of action
conditloned upon the lack or number of Work Authonzahons issued.

D. Incorporatlon inte Contract. Each Work Authonzanon shall be mgned by both parties and become a

part of the Contract Documents, No Work Authorizanon will waive the Authority's or the Contractor's

responsibilities and obligations established in this Contract, The Contractor shall promptly notify the
Authority of any event that will affect completion of the Work Authorization.

E. Supplemental Work Authorlzatmns { Change Orders. Before additional work may be performed or
additional costs inctrred, a change in a Work Authorization shall be enacted by a written Change Order or
Change Directive in accordance with the terms of the Contract, The Authority shall not be responsible for

~ actions by the Contractor or any costs incurred by the Contractor relating to additional work not directly
associated wﬂh the performance or pnar to the execution of the Changs Order or Changs Directive,

E-1. More Time Needed Tf the Contractor determines or reasonably anticipates that the work
authorized i a Work Authorization cannot be completed before the specified completion date, the
Contractor shall proruptly notify the Authority. The Authority may, at its sole diseretion, extend t‘ne
‘Work Authorization pcnod by execution of a Changc Order.

E-2 Changes in Scape Changes that would mochﬁr the scope of the work authonzed ina Work
" Authorization must be enacted by a written Change Order.

T. New Work Authorlzatm_n. If the Contractor does not complete the services authorized in 2 Work
Authorization before the specified completion date and has not requested a Change Order, the Work
Authorization shall terminate on the completion date, At the sole discretion of the Authority, it may issue 2
new Work Authorization to the Contractor for the incomplete work using the unexpended balance of the
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preceding Work Authorization for the Project. If approved by the Authority, the Contractor may calculate
any additional cost for the incomplete work using the rates set forth in the preceding Work Authorization.

G. Emergency Work Authorizations. The Authority, at its sole discretion, may accept the Contractor's
signature on a faxed copy of the Work Authorization as satisfying the requirements for executing the work
authorization, provided that the signed original is received by the Authority within five business days from
the date on the faxed copy. ‘

H. Deliverables, Upéh satisfactory completion of the Work Authorization, the Cbntractor shall submit the
deliverables as specified in the executed Work Authorization to the Authority for review and acceptance.

ARTICLE 2. PROGRESS

A. Progress Meétings; The. Contractor shall, during the progress of the work, periodically confer with the
Authority. The Contractor shall prepare and present such information as may be pertinent and necessary or
as may be requested by the Authority in order to evaluate features of the work.

B. Conferences. At the request of the Authority or the Contragtor, conferences shall be provided at the
Contrector's office, the office of the Authority, or at other locations desigpated'by the Authority. These
conferences shall also include evaluation of the Contractor's services and work when requested by the

{

Authoritx. )

C.Inspections. The work and all reimbursements will be subject to periodic review by the Authorily and
associated govermment agencies, including the Texas Department of Trensportation (TxDOT) and the
Federal Highway Administration (FHWA).- . .

D. Reports. The Contractor shall promptly advise the Autherity in writing of events that have a significant
impact upon the progress of a Work Authorization, including: - Lo
- 1.problems, delays, adverse conditions that will materially affect the ability to meet the time
schedules and goals, or preclude the attainment of project work units by established time periods;
' this disclosure will be accompanied by statement of the action taken or contemplated, and any
Authority or federa] assistance needed to resolve the situation; and '
- 2.favorable developrents or events which enable meeting the work schedule goals sooner than

- anticipated.

E. Corrective Action. Should the Authority dr_;tenniné that the progress of work does not satisfy the
milestone schedule sét forth in a Work Authorization, the Authority shall review the Time Schedule with the
Contractor to determine the nature of corrective action needed.

ARTICLE 3. SUSPENSION OF WORK AUTHORIZATION

A. Notice, .éhofuid the Authority desire to suspend a Wark Authorization but not terminate the Contract, the
Anthority may verbally notify the Contractor folloved by writien confirmation, giving (30) thirty days
notice. Both parties may waive the thirly-day notice in writing. : '

B. Reinstatement. A Work Authorization may be reinstated and shall be resumed in full foree and effect
within sixty (60) days of receipt of written notice from the Authority to resume the work. Both parties may

waive the sixty-day notice in writing. '
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C. Effect of Suspension of Work on Contract Time, Ifthe Authority suspends a Work Authorization for
-reasons related to its own convenience and not due to the actions or fault of Contractor, then the Coniract
Time as determined in the Contract shall be extended for the same number of days that the Work
Autliorization is suspended and the penod of the Coniract Time shall begin to run agam whenever the Work

' Authonzatlon 18 rcmstatcd

D, Llnntation of Liabxhty The Authority shall have no liability for work performed or costs incurred prior
to the date authorized by the Authority to begin work, during periods when work is suspended, or after the
completion date of the Contract or the Work Authonzatlon

ARTICLE 4, ADDITIONAL WORK

A. Notice. If the Contractor is of the opinion that any assigned work is beyond the scope of the Contract
Documents and constitutes additional work, 1t shall promptly notify the Authority in writing, presenting the
facts of the Work Authorization and showmg how the Work Authorization constitutes additional work.

B, Supplemental Agreement. If the Authority finds that the work does constitute addxhcmal work, thc
Authority shall so advise the Conh:aotor anda vmtten Change Order will be prepared and executed as’

provided in the Contract,

C. Limitation of Llablhty The Authority shall not be responmble for actions by the Contractot or any
costs incutred by the Contractor relating to additional work not directly associated with or priorto the
execution of 8 Change Order

ARTICLE 5, CHANGES IN. WORK

A.-Work Previcusly Submitted as Satisfactory. If the Contractor has submitted work in accordance with

" the terms of the Contract Documnents but the Authority requests changes to the completed work or parts

thereof which involve changes to the original scope of services or character of work under the Contract
Documents, the Contractor shall make such revisions as rcquested and as directed by the Authority. This
will be considered as additional work and paid foras specxf’ ied under Article 4, Additional Work.

'B ‘Work Does Not Comply with Contract If thc Contractor submits work that does not comply with the
terms of the Contract Documents, the Authority shall instruct the Contractor to make such revision as is
necessary to brmg the work into compliance with the Contract Documents. No additional compensaﬁon
shall be paid for this work and no schédule extensions will be allowed. If such revisions do affect the
Contractor’s ability to meet the schedule milestones as identified in the applicable Work Authorization, the
Contractor is liable for all additional cost to the Authority and other contractors who may be affected.

C. Errors/Omissions. The Contractor shall make revisions to the work authorized in the Coniract
Doouments, which are necessary to gorrect errors or omissions appearing therein, when required to do so by
the Authority. No additional compensation shall bé paid for this work and no schedule extonsions wifl be
allowed. ¥f such corrections do affect the Centractor’s ability to meet the schedule milestones as identified
in the applicable Work Authorization, the Contractor i is liable for all additional cost to the Authority and
other contractors who may be affected.
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ARTICLE 6. [ RESERVED |

ARTICLE 7. OWNERSHIP OF DATA AND DELIVERABLES -

A. Ownership of Material. Ownership of all data, materials and documentation originated and prepared
for the Authority pursuant to the REP shall belong exclusively to the Authority and be subject to public
inspection in'accordance with applicable law.. Trade seorets or proprietary information submitted by the
Coniractor inay not be subject to public disclosure; however, the Contractor must invoke the protections of
applicable statue, in writing, either before or at the time the data are submitted. The written netice nmst
specifically identify the data or materials to be protected and state the reasons why protection is necessary.
The proprietary or trade secret material submitted must be identified by some distinct method such as
highlighting or underlining and must indicate only the specific words, figures, or paragraphs that constitute
trade secret of proprietary information, The classification of any entire bid document, line ftem prices or
prices as proprietary or trade secretes is not acceptable. ‘ ' .

B. Works for Hire. All services and products provided under the Contract Doouments are considered
works for hire, except as otherwise specified in the applicable Work Authorizations and in Paragraph C. of
this article, and as such all data, basio sketches, charts, calculations, plans, specifications; deliverables, and
~ other documents ereated or collected incident to such work for hire under the terms of the Contract
Documents are the property of the Authority. The Authority shall have all rights, title and interest in or to
21l products, work plans, designs, programs, data bases, documentation, manuals and other work developed
or generated under the Contract Documents, including, without limitation, unlimited rights to use, sell, make
or duplicate, modify or disclose any part thereof, in any manner and for any purpose, and'the right to permit
or prohibit any other person, including the Contractor, from doing so. To the extent the Contractor may be
deemed at anytime to have any of the foregoing rights, the Contractor agrees to assign and does hereby
assign such rights to the Authority. : ‘ - S

C. Disposition of Documents, All documents prepared by the Contractor as part of its services provided
under the Coniract Documents and all documents furnished to the Contractor by the Authority shall be
delivered to the Authority upon request by the Authority, The Coniractor, at its own expense, may retain
copies of such documents or any other data which it has furnished the Authority under the Coniract

" Documents, but may only further use that data to the extent expressly authorized in the Contract Documents.

D. Release of Design Plans. The Contractor (1) will not release any plans created or collected under the
Contract Documents except to its subproviders as necessary to complete the Contract; (2) shall include a
provision in all subcontracts which acknowledges the Authority’s ownership of the plans and prohibits their
use for any use other than on behalf of the Authority under the Contract Documents; and (3) is responsible
for any improper use of the plans by its employees, officers, or subproviders, including costs, damages, or
other Hability resulting from improper use; Neither the Contractor nor any subprovider may charge & fee for
the portion of the plans created by the Authority. - ' '

ARTICLE 8. PUBLIC INFORMATION

The Authority will ¢omply with Government Code, Chapter 552, the Public Information Act, and 43 Texas
Adminisirative Code §3.10 et seq. in the release of information produced under this Contract. Subjectto
compliance with such laws, the Authority acknowledges that the certain proprietary software and all related
software documentation furnished under the Contract Documents may constitute valuable assets of the
Contractor and, as between the Authority and the Contractor, is proprietary information and property of the
Contractor, and that, by virtue of the Contract Documents, the Authority shall acquire only the right to use
the proprietary software and related software documentation under the terms and conditions set forth in the
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Contract Documents and that the Authority shall not acquire any rights of ownership in or title 1o the
proprietary software and any source codes or related software documentation. '

Proprietary software and related software documentation shall be used only by employees of the Authority
and any third parties whose services are necessary to the Authority’s exercise of its rights hereunder and as
expressly permitted hereunder. . The Authority will notify the Contractor of any request (pursuant to the
Public Information Aot or other applicable laws) for disclosure or release of any proprietary software and
related documentation so as to allow the Contractor the opportunity to protect such maferiels from .
disclosure. o - - ' o

ARTICLE 9, PERSONNEL, EQUIPMENT AND MATERIAL

A. Contractor Resources. The Contractor shall-furnish and maintain quarters for the petformance of all
services, in addition to providing adequate and sufficient personnel and equipment to perform the services
required under the Contract, The Coniractor certifies that it presently has adequate qualified personmel in its
employment for performance of the services required under the Contract Documents, or it will be able to
obtain such personnel from sources other than the Authority. ' - ' ' :

B. Removal of Contractor Employee. All employees of the Coniractor assigned to this Contract shall
have such knowledge and experience as will enable ther to perform the duties assigned to them. The
Authority may instruct the Contractor to remove any employeé from association with work authorized in the
Contragt Documents if, in the sole opinion of the Authority, the work of that employee does not cormply
with the texms of the Cotitract Docutnents or if the conduct of that employee becomes detrimental o the
successtul completion of the work. ' ' o o

C. Replacement of Key Personnel. The Coniractor must notify the Authority ini writing as soon a8
possible, but no later than three business days after a Manager or other key personnel is removed from
association with this Contract, giving the reason for remoyval.

D. Authority Approval of Replacemient Persounel. The Contractor may not replace (1) key personnel
providing licensed enginecring services without substituting in their positions licensed engineers having
equivalent qualifications and notifying the Authority of such replacements which notice ghall include the
qualifications of the successors, or (2) the Project Manager, Design Manager, Software Manager or
Tnistallation Manager without the prior consent of the Authority. The Authority must be satisfied that the
new Project Manager or other key personnel subject to this Paragraph 9.D is qualified to provide the
authorized services. If the Authority determines that the new Project Manager or other key personnel
subject te this Paragraph 9.D is not acceptable, the Contractor may not use that person in that capacity and
shall replace him or hier with one satisfactory to the Authority within forty-five (45) days. - .

ARTICLE 10, SOLICITATION FOR EMPLOYMENT

The Authority héreby ag-rées tha’c,-during the term of this Contract, the Authority'shall not recruit for
employment any person or extity who or which is an employee of the Contractor.

ARTICLE 11. SUBCONTRACTING

A. Prior Approval. The Contractor shall not assign, subcontract or transfer any portion of the services
related to the work under the Contract Documents without prior written approval from the Authority,
provided, however, that this does not limit Contractor’s subcontracting to other firms to furnish specialized .
technology components and services that the Contractor does not manufacture or produce in-house,
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B. DBE/HUB Comphliance. It is the policy of the CTRMA to encourage the participation of Disadvantaged
Buginess Enterprises (“DBE") and Historically Underutilized Businesses (“HUB’s"), minorities, and women
in all facets of its activities, To this end, the Contractor’s subcontracting program ghall take into
consideration the extent to which DBE/HUB’s, minorities, and womeén participate in the ownership,
meanagement and professional work force of a firm. The Coniractor shall comply with a DBE .
Subconiracting Plan as presented by the Contractor and approved by the Authority prmr to the issuance of
Work Authorization No. 1. Such DBE Subcontracting Plan must meet all federal requirements for TIFIA

fundmg

 C.Required Provismns All subcontracts for services shall include the provisions mcludcd in th:s

Attachment A, General Provisions, and any provisions required by law. The Contractor is authorized to pay
the subproviders in accordance with fhe terms of the subcontract, and the basis of payment may differ from
the basis of payment by the Authority to the Contractor .

D. Prior Review. Subcontracts for services in excess of $25 000 shall be rewewed by the Authonty prior to
performance of work thercunder

E. Contractor Responsibﬂitles No subcontract rehevcs the Contractor of any respons1b1ht1es under the
Contract Documents

ARTICLE 12. INSPECTION OF WORK

"The Contractor shall furnish the Authority, and ‘its Representatives, with every reasonable opportunity and
facility for inspection and making certain that the work under this Contract is performed and the materials
are furnished in decordance with the requirements and intent of the Contract Documents. Such inspection
may inchude plant and/or shop visits and extensive field inspection during the toll équipment installation and
testing phases. The Authority and its Representauves reserve the right to perform a plant or shop visit, as
10ng as they prcmde two (2) Workmg days notice prior to the actual VlS]f.

ARTICLE 13. AUTHORITY RESPONSES

The Authority agrees to respond ina tlmely manner {0 all subm1ttals made by Contractor and to all of
Contractor’s written requests for input, interpretation, olarification, confirmation or mforrnatlon in sufficient

detail fo permit Contrac tor to proceed w1th its work without delay.

ARTICLE 14. OBLIGATION TO PERFORM FUNCTIONS

- Any faﬂure or neglect on the part of the Authority to enforce provisions provided in the Contract dealm g

with supervision, control, inspection, testing, of acoeptance and approval of the work shall not relieve the
Contractor from full compliance with the Contract Documents, nor render the Authority liable to the
Coniractor for money damages, extensions of time or inoreased compensation of any kind, The Contractor
+ shall not be held responsible for any time extensions which are initiated by the Authority.

ARTICLE 15, TERMINATION

A. Causes. The Contract may be terminated before the stated complehon date duc to any of the following

conditions.
1. By mutval agreement and consent, in writing frem both parties.
2. By the Authority by notice in writing to the Contractor as a consequence of failure by the
Contracfor to perform the services set forth herein in a satisfactory manner.
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3. By either party, upon the failure of the other party to fulfill its matenal obl1gat10ns as set forth
herein.

4. By the Authority for reasons of its own, not subjeot 1o the mutual conscnt of the Contractor by
giving thirty (30) days notice of termination in writing to the Contractor,

5. By the Authority, without conserit or advance notice to Contractor in the event th1s contract is
declared void or unenforcéable by a court ar teibunal of competent jurisdiction,

6. By satisfactory completion of all services and obligations described herein.

B. Measurement. Should the Authority terminate this Contract as herein provided, no fees other than fees
due and payable at the time of termination shall thereafter be paid to the Contractor. The value of the work
performed by the Contractor ptior to termination shall be determined in accordance with Paragraph D of this
Article, Compensation for work at termination will be based on a percentage of the work completed at that
time. Should the Authority terminate the Contract under paragraph (4) above, the Contractor shall not incur
costs during the thirty-day notice period in excess of the amount incurred dunng the preceding thirty days.

C. Value of Complet(_ad Work. 'If the Contractor defaults in the performance of this Contract orifthe
Authority terminates this Contract for fault on the part of the Contractor, the Authority will give
consideration to the following when calculating the value of the completed work: (1) the actual costs
incurred (not to exceed the rates set forth in the Price Schedule aitached to the Contract by the Contractor in
performing the work to the date of default; (2) the amount of work required which was satisfactorily
completed to date of default; (3) the value of the work which is usable to the Authority; (4) the cost to the
Authority of employing another firm to complete the required work; (5) the time required to employ another
firm to complete the work; and (6) other factors which affect the value to the Authority of the work )

" performed. If the Authonty terminates the Contract for reasons of its own, not subject to the mutual consent
of the Contractor, in accordance with paragraph 15.A.4 above, or the Authority terminates the Contract in
response to a court decision in accdrdance with paragraph 15.A.5 above, then the Authority will pay to the
Contractor the fair and reasonable value of the work completed il accordance with the Contract up 1o the
termination date. In such event, the Authority will givé consideration to the following when calculating the
value of the completed work: (1) the actual cost incurred (not to exceed the rates set forth in the Price
Schedule attached to the Contract) by the Contractor in performing the work to the date of termination; (2)
the amount of work required which was satisfactorily completed to the date of termination; (3) the value of |
the work which is usedble to the' Authonty, end (4) other factors which affect the value to the Authority of

the work perférmed.

D. Calculation of Payments. The Authority shall use the Price Schédule attached to the Contract in -
determining the value of the work performed up to the time of termination. The sum of the overhead
percentage rate for payroll additives and for general and administrative overhead costs during the years in
which work was performed shall be used to calculate partial payments. Any portion of the ﬁxed fee not
previously paid in the partial payments shall not be included in the final payment.

E. Excusable Delays. Except with respect to defau}ts of subprov:ders, the Contractor shall not be in
default by reason of any failure in performance of the Contract in accordance with its terms (including any
failure to progress in the performance of the work) if such failure arises out of causes beyond the control and
without the default or negligence of the Contractor and mecting the definition of Force Majeure Events as
set forth and qualified in Arucle 30 hereof, :
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F. Surviving Requirements, The termination of this Contract and payment of an amount in. seitlement as
-prescribed above shall extinguish the rights, duties, and obligations of the Authority and the Contractor”
under the Contract Documents, except for those provisions that establish responsibilities that extend beyond
the Contract Time specified in the Time Period Scheuule or apphcable Work Authonzahon I

ARTICLE 16. COMPLIANCE WITH LAWS

The Contractor shall comply with all apphcablc federal, state, and local laws, statutes, codes, ordinances,
rules and regulations, and the orders and decrees of any court, or admlmstratwe bodies or fribunals in any
mantier affectmg the performance of the Contract, including, w1thout limitation, worker's compensation
laws, minimum and maxinm salary and wage statutes and regulations, nondisctimination, and licensing
laws and regulations. When requu'ed the Contractor shall furnish the Authority with satisfactory proof of

its complxancc therewith,
!;.

ARTICLE 17, INDEMNIFICATION

A.Errors, Omissions, Negligent Acts, The Contractor shall save harmless the Authonty and ifs officers
and employees from all claims and lability due to activities of itself, its agents, or employees, performed
under the Contragt Documents and which are catised by or result from error, omission, or negligent act of
thc Contractor, any subconfractor, or of any person employed by the Contractor

B Attorney Fees. Each party shall, to the extent allowr:d by law, save harmless the prevailing party from
any and al! expense, incloding, but not limited to, attorney fees which may be incurred by the prevailing
party in litigation or otherwise resisting claims or labilities which may be imposed on the other party asa
tesult of activities by the other party, its agents, or employess. :

ARTICLE 18, CONTRACTOR'S RESPONSIBILITY

A. Accuracy, The Contractor shall be responélble for the accui'acy of work and shall promptly make
neocessary revisions or corrections resulting from its errors, omissions, or neghgent acts without ‘
compensation. : ‘

B. Errors and Omissions, The Contractor’s reslaonsibﬂxty for all questions arising from d331gn errors
and/or omissions will be determined by the Authority. The Contractor will not be relieved of the
tesponsibility for subsequent correction of any such errors or omissions or for clarification of any -
ambiguities until after the construction and mstallahqn phase of the proj ject has been completed.

C. Seal. The .Con'tractor shall causé the responmble licensed engineer to sipn, seal and date all appropriate -
- engineering submissions to the Authority in accordance with the Texas Engmccrmg Pracﬁce Act and the
rules of the Texas Board of Professional. Engmcers

D. Resealing of Documents. Ouce engineering work has been sealed and accepted by the Authority, the
Authority, as the owner, will notify the Contractor in writing of the possibility that an Authority engineer, as
a second engmeer may find it necessary to alter, complete, correct, revise or add to the work., If necessary,
the second engineer will affix his seal fo any work altered, completed, corrected, revised or added. The ‘
second engineer will then becorme responsible for any alterations, additions or deletions to the original
design including any effect or 1mpacts of those changes on the original engineer’s design.
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ARTICLE 19. PERMITS LICENSES FEES AND TAXES

The Contractor shall be responsible for obtaining all permits and licenses which are not provided by the
Authority and also pay all charges and fees and give all niotices necessary and 1n01dental to the due and
lawful prosecution of the work under the C‘ontraet Documents.

ARTICLE 20. COOPERATION BETWEEN CONTRACTORS

The Contractor shall work closely with any other contractors who will be working for the CTRMA and for
TxDOT for the purpose of coordinating any activity which may affect both contractors. This would include
the CTRMA’s contractors for construction of its toll roads, and contractors performing toll equipment
installation, equipment testing, power requiremerits, conduit requirements, eto. It will be critical that close
coordination between the Contractor and other contractors i is mamtained during the toll eqmpment
iristallation and testing phases of t‘ne Contract.

ARTICLE 21. NONCOLLUSION

A. Warranty, The Confractor wamnants that it has not employed or retained any compeny or person, other
than a:bona fide employee working solely for the Contractor, to solicit or secure the Contract and that it has
not paid or agreed to pay any company or Contractor any fee, comnnssmn, perceptage, brokerage fee, gifts,
or any other eenmderﬂtlon, contingent-tpon or resulting from the award or making of the Contract,

B. anbillty For breach of violation of this warranty, the Authonty shall have the right to annu] the
Contract without liability or, in its discretion, to deduct f:om the contract price or compensation, or
otherwise recover, the full amount of such fee, commission, percentage, brokerage fee, gift or eentmgent
fee. ‘ .

_ ARTICLE 22. INSURANCE

The Contractor shall secure and maintain insurance in its own name and at jts own expense with insurance
companies satisfactory to the Authenty The Contractor shall not commence work under the Contract
Documents until it has provided i insurance of such character and in such amounts shown below as will -
provide adequate protection for Authority employees, its Representatives, and others lawfully onits
property and for the Contractor, against all liabilities, damages and accidents, or has provided equivalent
protection by some approved method. The Contractor shall maintain such insurance or equivalent -
protection in force during the life of this Contract. The Contractor shall furnish the Authority with
sahsfactory proef of camage of insurance prior to Contract award, and no modification or change or
insurance carriage end provisions shall be made without thirty (30) days written edvance notice to the
Authority, Neither approval by the Authority, nor a failure to disapprove insurance furnished by the
Contractor, shall release the Contractor of finll respons1b1hty for liability, damages and accidents, as sct forth
herein. - : :

If anﬁr operations shall be performed on the construction site by a subcontractor, the Contractor shall carty in
its own behalf Confractor’s protective L1abﬂ1ty and Property Damages Insurance at the same 11m1ts get forth
for its own. operatmns

Al insurance policies shall be submitted to the Authority for I"mal approval, Upon approval, certificates of
issuahce thereof shall be delivered to the Authority. If at any time any of the said policies shall be, or
become, unsatisfactory to the Authority, the Contractor shall promptly obtain new and satisfactory policies
and furnish certificates therefore as required above. All policies shall contain a valid provision or
endorsement providing that the insurance company will notify the Authority, in writing, at least thirty (30)
days prior to the termination of any policy or before any changes are made in any policies. ‘
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Before the Contractor, or any subcontractor, will be permitted to énter upon the right-of-way of the CTRMA
~Turnpike System, the policies for the foregoing insurance shall have been approved by the Authority and
certificdtes therefore filed, as above required. The Contractor shall determine all the kinds and cost of
insurence that may be required prior to submittal of their Proposals.

The minirmum acceptable limits of coverage are:

¢ _ Comprehensive General Liability (each ocourrence $1,000,000
¢+ Comprehensive General Lmbﬂlty (Aggregate) : ‘$3,000,000
» - Employee L1ab111ty : - $ 500,000
) Workers Compensation , ' . Statutory
) Comprehenswe Auto L1ab1hty, Bodily Injury $1,000,000_

~ and Property Damage including all 0wned hired and
non-owned vehicles.

ARTICLE 23 MAINIENAN CE, RETENTION AND AUDIT OF RECORDS

A, Retentlon Penod ‘The Contractor shall maintain all books, documents papers accounting records: and
other evidetice pertaining to costs incurred and services provided (hereinafier called the Records). The
Cotitractor shall make the records available at its office during the contract period and for four years from
the date of final payment under the Contract, until completion of all audlts, or umil pendmg litigation has
been completely and ihlly resolved wmohever oCCUurs last

. B. Avai]abihty The Authority or any of its duly authorized representatives shall have access to the
Contractor’s Records which are directly pertinent to this Contract for the purpose of malong audits,
exammahons, excerpts and transcriptions. .

- ARTICLE 24. DISPUTES

A. Disputes Not Related to Contract Services. The Contractor shall be respons1ble for the settlement of
.all contractual and administrative issues arising out of any procurement made by the Contractor in support
of the semces authorized herein, :

B. Disputes Conoernmg Work or Cost. Any dxspute concerning the work hereunder or additional costs, or
any non—procurement issues shall be settled by the CTRMA Execuhve Dxrector in his sole discretion,

ARTICLE 25. SUCCESSORS AND ASSIGNS

The Contractor and the Authonty do each hercby bind themselves their successors, executors
administrators and ass1gns to each other party of this agreement and to the successors, executors,
administrators and assigns of such other party in respzct to all covenants of this Contract. The Contractor
‘shall not assign, subcontract or transfer its interest in the Coniract without the prior wntten consent of the

Authonty
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ARTICLE 26, SEVERABILITY

In the event any one or more of the provisions contained in the Contract Documents shall for any reason, be
held to be invalid, illegal, or unenforceable in any respect, such invalidity, illegality, or unenfarceability
shall not affect any other provision thereof and this confract shall be construed as if such invalid, fllegal, or
unenforceable provision had never bcen contained herein. ‘

ARTICLE 27. CONFLICT OF INTEREST

The undersigned represents that its firm has no conflict of interest that would in any way interfere with its or
its employees’ performance of services for the Authority or which in any way conflicts with the interests of
the Authority. The firm shall exercise reasonable care and diligence to prevent any actions or conditions
that could result in a conflict w1th the Authority's mterests

ARTICLE 28, LIQUIDATED DAMAGES

It is important that the toll collection system be delivered, mstalled and placed into operation on the
CTRMA Turnpike System within the time frame set forth in the final, approved Time Period Schedule,

. Feilure to meet the final, approved Time Period Schedule for any segment as specified in the applicable
Work Authorization shall result in liquidated damages being assessed by the Authority at a rate of $20,000

- per calendar day, unless specific time extensions have been requested by the Contractor and approved by the
. Authority, atits sole discretion. The Authority reserves the right to deduct the amount of liquidated
damages from any funds due the Contractor. If retained funds or othér funds due the Contractor are not
sufficient to cover the liquidated damages, the Contractor or Surety shall promptly pay the amount due.

Nothing contained in this section shall be construed as limiting the rights of the Authority to additionally
recover from the Contractor any or all payments which become due to the Authority for other reasons such .
as improper performance, failure to perform or brcach of contract in any other respect, including, but not
limited to, defective workmanship, equipment or materials. :

In 1o event shall Contractor’s lability to the Authori‘ty (including lability for iquidated damages or any
other damages for breach of contract or failure to perforni) with respect to any Work Authorization exceed
the Contract Price for the particular segment of the PI'O_]eCt as specified in the Work Authorization for that

segraent.

ARTICLE 29. BOND REQUIREN[ENTS

Wlthm fifteen (15) days of the execution of the Contract, the Contractor shall provide to the Authonty as
obligee a Payment Bond and a separate Performance Bond (collectively, the “Bonds™) issned by a
tesponsible surety company reasonably acceptable to the Authority and legally authorized to do business in
the State of Texas. The Bonds shall be in a form reasonably-acceptable to the Authority. The penal sum of
each Bond shall not be less than estimated_amount of the Contract for all proposed segments (the “Initial
Amount”) I the Bonds that ate reasonably acceptable to the Autharity are not delivered to the Authority
prior to the expiration of the fifteen (15) day period, the Authority shall have the right to terminate, with no
penalties assessed against the Contractor; at which time the Contract shall be of no further force and effect,
and the Authority shall not be obligated to the Contractor for any work that the Contractor may have
performed to and including the date of such termination, provided that the Authority shall reimburse the
Contractor for equipment purchased by the Coniractor, with the Authority's prior written consent (which
consent must be separate and apart from the Contract), for purposes of meeting its obligations under the
Coniract Documents during this fifleen (15) day period, thirty (30) days after delivery to the Authority of
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such equipment in good order. The Contractor ghall have failed to satisfy its obligations under thisMwticle
29 if the surety company requests modifications or changes to the Contract Documents, or requestscther
separate agreements from the Authiority, that the Authority, in ifs sole discretion, deems unacceptatie. The
premium for the Bonds shall be borne by the Contractor,

ARTICLE 30, FORCE MAJEURE

Contractor shall be entitled to an extension of the Contract Time for completion of a specified segment of
the Project due to certain specified Force Majeure Events that are outside the control of Coniractor, Such
Force Majeure Events shall be limited to the following: any earthquake, tornado, hirricane, flood mxather
natural disaster, fire, epidemic, freight embargo, strike, blockade, rebellion, war, riot, act of sabotags «r civil
commotion. Contractor shall only be entitled to an extension of the Contract Time, however, if any. seich
Force Majeure Event materially and adversely affects Contractor’s obligations, and provided such Ferce
Majeure Event is beyond the canirol of the Contractor and is not due to an act, omission, negligencs:,
recklessness, willful misconduet, breach of contract or law by Contractor and further provided thatsuch
Force Majeure Event (or the affects of such Force Majeure Event) could not have been avoided by the
exercise of caution, due diligence, of reasonable efforts by Contracior.

‘[END OF SECTION] i
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CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY
TOLL COLLECTION SYSTEMS IMPLEMENTATION

SCOPE OF WORK

B1 .0 General

B1.01. Background

The Central Texas Regtonal Mobility Authonty (CTRMA) designated thc 183-A
Turnpike Project as the first priority for implementation in conjunction with the
TxDOT plans for development of the Central Texas Turnpike Project (CTTP). |
Subsequent to the implementation of the design/build process for the 183-A
Turnpike Project, the Capital Area Metropolitan Planning Organization
(CAMPOQ) approved the implementation of the proposed Toll Implementation
Plan to construct additional capacity on various segments of highway network in
the CAMPO Long-Range Plan as toll road facilities as part of the CTRMA
Turnpike System. Several of the toll road segments are in various stages of
project development, in design or construction by TxDOT, and it is intended that
these proposed segments as identified in Attachment D also will be implemented
by the CTRMA as parts of its Turnpike System. The Toll Collection System for
the various segments of the CTRMA Tumpike System as shown in Attachment D ]
includes various combinations of Blectronic Toll Collection (ETC), Automatic ,
-Coin Machine (ACM), Express ETC, and attended Manual Toll Lanes. The ﬁrst
segments of the Project are currently expected to open in 2007,

B1,02. Summary Scope of Work

The project shall consist of a toll collection, transaction processing, video
enforcement, reconciliation, and a reporting system with an established interface
to the Customer Service Center / Violation Processing Center (CSC/VPC) system. B
The work generally will include, but not be limited to; design, development,
testing, and installation of a complete and fully functioning electronic toll |
collection system, with associated infrastructure, that shall include attended o
manual toll lanes and lane-based electionic toll collection equipment that will

process tolls and violations. Plaza/Host and Lane Computers and all associated

hardware and software, as well as software for reporting, reconciliation and other 1
audit functions, also are included. Maintenance of the Toll Collection System, |
after Segment Acceptance of completed portions of the Turnpiké System are put
into operation, will be accomplished by the Contractor under a separate |
Maintenance Contract.
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AUSTIN: 053071.00006: 315670v2



B2.0

Attachment B

A detailed tabulation of the elements of the Toll Collection System, indicating
locations and basic components is attached as “Detailed Lane Confi gurations”,

and the basic requirements and components of the various typés of toll lanes are
indicated on the attached “Typical Toll Lane Confi, gumtwns” The general
locations and layouts for the proposed toli fuilities on the various segments of the

- CTRMA Turnpike System are indicated on the schematic diagrams in A tachment

D, ‘These diagrams are based on the 'best information currently available and are
intended for information only for the purpose of this Toll System Implementation
Contract. These locations are subject to change, and it should be anticipated that
refinements and adjustment to the locations and layouts indicated will be required
as designs for the Toll Collection System are developed further. The basic

© Techmnical Requirements for the 1mp1ementatmn of the Toll Collection System are

mcluded as Attachment E.

B1.03. Basic Objective

The objective of this Project is to 1mp1ement the CTRMA's Toll Collection
System successfully designed, developed, tested and operational in time to meet
the designated “Subject to Tolling” Date for the initial scgment(s) of the CTRMA
Tumpike System

, . , . . . ! . . ' ' ot
General- Description — Toll Road Segment Infrastructure and
Sites. (see Attachment D for Turnpike System Plan) -

B2.01. 183-A Turnpike: San Gabriel to SH 45 North
The proposed 183-A Tumnpike is located in Williamson County, extendmg from

. RM 620/SH 45, south of the City of Cedar Park, to the San Gabriel River ‘

approximately three miles norih of the City of Leander. The corridor is

~ approximately 11.6 miles in length and includés connections to RM 620/SH 45,

Jocal road networks, and the existing U.S. Route 183. The southern terminus for

“the Project coincides with the improvements to-upgrade the U.S, Route 183 and

RM 620/SHAS interchange currently betnhg 1mplemented by TxDOT aud referred
to as Sectlon 9.

" The 183 -A Project will be developed n two separate phascs the Tnterim Build

Phase and the Ultimate Build Phase. The Tnterim Build Phase, which is being

- - constructed under a Comprehensive Development Agreement (CDA) design/build
- process, will consist of the construction of a six-lane mainline roadway (3 INB and
- 3 SB) and ramps from the southern terminus of the Project at RM 620/SH45 to

just north of FM 1431, and from north of FM 1431 to the San Gabriel River only
the frontage roads will be constructed. A conventional (combination) mainline
toll plaza, consisting of a minimum twelve (12) toll lanes will be constructed in
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the vicinity of Park Street, and two, 3-lane ranp plazes will be constructed on the
ramps at Brushy Creek Road.

The Ultimate Build Phase, which will be constructed inthe future under a
separate agreement, will add mainline roadways, ramps, and toll facilities from
FM1431 to the San Gabriel River, Construction of the full build-out of the
Ultimate Build Phase will be implemented as traffic conditions watrant and
funding becomes available, This full build-out is not expected to occur during the
term of this Toll System Implementation Contract :

B2. 02 US 290 W Phase of the “Y” jn Oak Hill

This PIOJect consists of the reconstriction of approximately 2. 7 miles of USZ9O
West to a 6-lane mainline roadway with 3-lane frontage roads (4-lane mainline
and 2-lané frontage roads west of SH71) from west of RIM 1826 to east of
Williarnson Creek. A mainline toll gantry (ETC only) would be located east of,
but west of the ramps to, William Cannon Drive and ramp gantries (ETC only)
would be locatzd on the entrance and exit ramps between RM 1826 and Convict
Hill Road 4 :

B2.03. US183/SH 71: YH 35 to the Airport

o -TH-35 TORIVERSIDE
“This Project segment on SH 71 consists of six main lanes and six frontage
road lanes, approximately 2.1 miles long, from TH-35 to west of Riverside
Drive. Thls construction begins west of Woodward Street and ends west of
Riverside Drive. ETC only tolling facilities are antlmpated

o RIVERSIDE TO THORNBERRY
This Project segment on SH 71 consists of six maln lanes and six frontage
road lanes approximately 1.5 miles long on SH 71 from Riverside Drive to
- Thornbetry Road and approximately 1.1 miles long on US 183 from Patton
Lane to 3,000 feet south of the interchange with SH 71. The SH 71
construction begins west of Riverside Drive and ends east of Thomberry
Road, and the US 183 construction begins north of Patton Lane and ends
south of the interchange. The construction will include the multilevel
interchange with the SH71 eastbound and westbound direct connectors to US
183 north of the proposed mterchange ETC only tolling facilifies are -
anticipated.

o' 1H-35 TO SPRINGDALE. .
This Project segment on US183 South consists of six main lanes and six
frontage road Ianes approximately 2.2 miles long from TH-35 to Springdale
Road. This construction begins west of Cameron Road and ends at Springdale
Road. ;‘?,TC only tolling facilities are anticipated.
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o SPRINGDALE TO BOLM
This Project segment on US183 South consists of six main lanes and four
frontage road lanes approximately.5.1 miles long from Springdale Road to
Bolm Road. The construction begins at Springdale Road and ends north of
Bolm Road ETC only tolling facilities are anhmpated

o} BOLM TO PATTON .
This project segment consists of six main lanes and four frontage road lanes
approximately 2.0 miles long from Bolm Road to Patton Lane. This -
construction begins at Bolm Road and ends north of Patton Lane. ETC only

tolling facilities are anticipated.

B2.04. SHA45 SW Loop 1 to FM 1626 (4 lanes)

This Pro_] ect consists of six main lanes, apprommataly 3.6 miles long, from Loop

1 South to FM 1626. This construction begins at Loop 1 Soutl/ SH 45 and ends

at FM 1626, BTC only tolling facilities on 4 of the 6 lanes are anticipated. These
facilities Wlll be located in Trav1s County.

B2.05. SH 71 W Phase of the “Y” in Oak Hill

This Prcg ect consists of a two- lane ditect connector to be constructed for

. westbound US 290W traffic to westbound SH 71; and a two-lane direct connector -

_ to be constructed-for the eastbound SH 71 to eastbound US 290W. These direct
connectors will begin east of Williamson Creek and end east of Old Bee Cave
Road. The tolling facilities associated with this segment are included with the toll
collection system elements that are part of the US 290 W Phase of the “Y” in
Oak Hill Project and the toll collection system work within the two separate
segments must bé coordinated by the Coniractor.

B2.06. LP 360 RM 2244 to south of Walsh Tarlton
- [ Pending Enviromﬁental Re—eVa_lﬁaﬁ.on ]

B2 07. US 290 E. US 183 to SH 130

This Project on U8290 East consists of the construction of six main lanes and four
frontage road lanes approximately 5.7 miles long from US 183 to SH 130. This
construction begins at US 183 and ends east of SH 130. ETC and Cash tolling
facilities are anticipated. .

B2.08. LP360:LP 1to US 290
{ Pending Environmental Re-evaluation ]
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B3.0 Toll Collection Systems Elements .

B3.01. General Requirements

The Toll Collection System for the CTRMA Twmpike System, generally, will be
similar in composition and functionality to those used on other toll roads in Texas,

- using automatic vehicle identificafion and classification technology, a Violation
Enforcement System (VES) with an integrated camera and triggering system to
capture referenced digital images of license plates, and a Mamtenance Online
Management System (MOMS).

It is required that the System be mteroperab]e with the other Texas ETC systems
so that ETC custorders from other cities such as Dallas and Houston can use the
- facility without multiple transponders in their vehicles.

The Customer Service Center (CSC) and the leatmn Processing Center (VPC)
will be co-located in a new facility which is being developed and will be
administrated by the TTA Division of TXDOT. The CTRMA will contract with
TTA. for CSC and VPC services for its customers. Development of CTRMA toll
collection systems will include extensive coordination and design of appropriate
interfaces with the CSC/VPC. Appropriate communications links between the
various toll facilities on the CTRMA Turnpike System and the CTRMA
Administrative Offices, the Field Operations Bmldmg(s) and the CSC/VPC are
part of the requlrements of this Work, ‘ ‘ ‘

'B3.02. 183-A:Turnmke: San Gabriel to SH 45 Nbrth

Thé 183-A Turnpike Project initially will be operated with a combination of
manual, automated coin collection, and electronic (ETC) modes of toll collection.”
Automatic coin machine (ACM) lanes will be restricted to 2 axle vehicles,

" whereas manual and dedicated ETC lanes will be open to all traffic. Violation
enforcement equipment will be installed in all lanes, and toll evaders will be
pursued in accordance with established CTRMA Pohcles, as well as Chapter 370
of the Texas Transportation Code.

There will be two main toll collection areas on the 183-A Turnpike. An zll ETC
system will be installed on the mainline foadways in Section 9. A conventional
mainline barrier toll plaza, together with a Field Operations Building, will be
constructed at Park Street. - Offices with adequate patking facilities for
administrative, mandgement, and supervisory personnel will be 1ocated in a Field
Operations Building adjacent to the mainline foll plaza at Park Street.

The mainline barrier toll plaza, at Park Street, will be configured to fransition
from the typical section to ETC/AVT lanes and cash collection lanes, The ETC
only lanes will be located in the center of the plaza and will provide express toll
collection at high speeds. Cash customers will exit from the right lane when
approaching the toll plaza to use conventional toll lanes equipped with both
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electromc and manually operated toll equipment. The all ETC system will consist
of only a gantry over the mainline roadways. The ramp toll plazas will utilize a
coinbination of both cash (attended lanes and/or automatic coin machines) and -
ETC options or ETC only, dependmg on thelr location.

B3 03 Toll Imnlemeutahon Plan Segments

Toll collectmn for the various segmen’ts of the Toll Implementaﬁon Plan will be
an electronic toll collection (ETC) system similar in composmon and
functionality to those used on other toll roads in Texas, using automatic vehicle
Identification and classification technology, a Violation Enforcement System
(VES) with an integrated camera and triggering system to capture digital images
of license plates, and a Maintenance Online Management System (MOMS).

Typlcally, at the remote Express Toll Locations, there will be no means to pay
cash in the lanes. The mainline and ramp toll collection facilities at the |
designated remote Express Toll Locations will be configured for normal
highway/ramp-speed lanes, equipped with ETC equipment for cashless nonstop
toll collection, except on the US290 East Project, where a conventional mainline
toll plaza, with a combination of ETC Express lanes, and attended manua1 cash
lanes currently is proposed.

Gantries and Roadside Equipment for ETC Systems |

For all toll collection system field installations at the reimote Express Toll
Locations on the various roadway segments of the Turnpike System, the
Contractor shall provide and install the toll equipment systems and hardware for
completc operating toll collection systems. The principle items of work and
ptimary components of the Toll Collection Systern at each remotc Express Toll
Loca‘non shall mclude but are not limited to:

®  T,ane Controllers

¥ Express ETC Lane components, mcludmg VES and AVI-systems
and hardware

*»  AILETC Lane Equipment hardware brackets, and fasteners
required to aftach the equipment to the gantries

®  Provision for Uninterruptible Power Source
® ~ Emergency Generators -

Construction and installation of all ETC Toll Collection Bquipment and Systems
generally shall be in accordance with the applicable reqmrements as specified in
Attachmeni E. '

The procurement, fabrication and installation of gantries for the toll collection
system to be located on designated segments of the CTRMA Tumnpike Syster as

B-6

AUSTIN: 053071.00006: 315670v2



Attachment B

1nd1cated on the Detailed Lane Conﬂguratwn will be by others. The CTRMA
shallprowde the basic des1gn criteria and standard detailing for the roadside
gantry structures. A generic gantry configuration has been developed by TxDOT
to accommodate the toll systems lane equipment. Subsequent to selection, the
Contractor will be required to provide 2 toll gantry design concept specific to its
particular toll system to the Authority for consideration, The costs for concept
designs for the toll gantries will be incidental to the Lump Sum price for Project

B5.0
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Management. ‘Should the Authority elect to utilize the Contractor’s proposed

© gantry design concept; design of the toll gantriés if designed by the Authority will

be accomplished under separate Work Authorization. It will be.the responsibility
of the Contractor, nevertheless, to establish the precise locations for each of the
gantry structures and to provide the Roadway Contractor(s) with detailed
information of the installation of the t011 collcctlon system equipment at each
location. ,

All toll system mfrastructure facilities at the remote ExPress Toll Locations on the
various segments of the CTRMA Turnpike System will be provided by others as
indicated in Section B7.02. It will be the responsibility of the Contractor to fully
coordinate the designs for the toll collestion system with others and provide the
required details and technical requirements to ensure that the construction of the
toll system infrastructure facilities will be fully compatible and meet the
requirements for the toll collection system.

Toll Collectlon Systems Mamtenance Services

BS5. 01. Introductlou

The Contractor is required to provide maintenance services for the Toll Collection
System Hardware and Software and will be responsﬂ)le for all aspects of
maintenarice for the following Systems: .
® Lane Systems
- *® Plaza Systems .

* Host Systems, including Maintenance On-line Management
System and Secunty Aocess System -

u Commumcatmns Equipment-

Details of the requirements for the services to be provided under a separate
Maintenance Contract afe descnbed in Atz‘achment M-I to the Maintenance
Coniract,

BS. 02. Proiect Implementatmn :
Due to the opening of the various toll road segments of the CTRMA Turnpzke :

' System at different times, it is anticipated that implementation of the Toll

Collection System also Wﬂl oceur in phases. The Initial Term of the Maintenance
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Services shall commence with the acceptance of the initial segment of Toll
Collectmn System that is put in operatlon

Coordmatlon with Other Vendors

The Contractor will be responsible for establishing relationships with a wide
variety of third parties. In this rols, the Contractor will work closely with
CTRMA in developing the requlred network

Work by Others

B7.01. Customer Service Center (CSC)

There will be one CSC/VPC System located in the Austin area. The Contractor
shall develop an interface to communicate to the CSC system using available
communication infrastructure {(T-1 line or fiber back bone) for network
communication links. The CSC will be located in a facility in Austin, Texas to bs
identified and provxded by the Texas Department of Transportatlon (TxDOT)

B7.02. ClvﬂfRoadwav Construction

The CTRMA shall provide for a mintmum of 120 lmear feet of contmuously
reinforced concrete pavement in the area designated for toll collection. The
pavement will be reinforced with fiber reinforced polymer bars (FRPB). No
{ransverse joints and longitudinal joints will be-placed at positions equal to lane
widths, POWGI and cofamunication lines will be provided by CTRMA and
terminated in an area within 150 fest of the designated tolling location.

Except as may be expressly indicated elsewhere, all toll system infrastructure
required for the toll collsction systems at the designated remote Express Toll
Locations will be provided and installed by others. The principle items of work
and primary components of the Toll Collection System infrastructure at each,
remote Express Toll Location shall include, but are not limited to:

= All toll gantry installations; including foundations and gantry
structures;
* Control Cabinets, inoluding concrete foundation slab. The cabinets

are to be provided with appropriate environmental protectmn and
climate controls for housing the electronic equipment; -

"  Conduit and ground boxes providing connections between the
control cabinets and the BTC Lane equipment installations.
NOTE: It is the responsibility of the Contractor to coordinate with
- the Roadway Contractor(s) for the placement and installation of
these elements to ensure that the construction is acceptable for the
toll collection system as designed.

»  Power and conununications services up to the location of the
proposed Control Cabinets.
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* Al signing, pavement markiﬁgs, traffic barriers-and other roadway
appurtenances required at each remote Express Toll Location.,

It is the responsibility of the Contractor, nevertheless, to coordinate with others
and provide all necessary details, system requirements, and reviews of '
construction documents to ensure that the gantries are located and configured
properly to accommodate the Contractor’s own particular system components
. as required to meét the CTRMA Toll Collection System performance and -
- gecuracy requirements

B7.03, Toll Plaza Elements

At the designated locations for toll plazas, both on the mainline roadways and on
ramaps, toll plaza elements, incliding toll booths, toll islands, canopies, equipment
bases, pavement, pavements markings, signing, and toll systems elements,
including counters, equipment brackets, conduit, electrical and mechanical
systems, uninterruptible power supplies, and emergency generators will be

. provided by others, unless specifically provided for otherwise. It is the
responsibility of the Coritractot, nevertheless, to coordinate with others and to
provide all necessary details, system requirements, and reviews of construction
documents to ensure that the toll plaza elements are located and configured
properly to accomimodate the Coniractor’s own particular system components as
required to meet the CTRMA Toll Collection System performance and aceuracy
requirements.

Installation of all toll collection system components, and all electrical and
communications and termination work will be the responsibility of the Contractor.
Installation of the Security Access System components and all equipment at the
plaza and at the Host also will be the resp ons1b111ty of the Contractor.

B8.0 Project Schedule

The Project Schedule which is to be prepared by the Contractor shall be based on
anticipated dates of completion of the roadway construction (by others) of the various
toll road segments as indicated in Aftachment D. The dates as presented in
Attachment D are based on current estimated information on the Toll Implementatmn
Plan segments and ate provided for information only for the purposes of preparing the
Proposals. The Systems Integrator will be provided with a Notice to Proceed of Work
Anthorization for each of the individual Toll Road Segments NO LATER THAN six
(6) months prior to the “Subject to Tolling” Date. All dates are subject to change, The
proposed schédule dates by which the Contractor plans to make submittals and dates
for completion shall be coordmated with the consiruction contracts for the various toll
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road segments by others, and it will be ST.Ib_]GOt to the review and approval by TxDOT
and the CTRMA.

. The aﬂhmpated mﬂestones and submittals for the Common Ttems and the individual
toll foad segments shall be as set forth (all days shown as work days) in the format of
Table 2, Milestone and Submiital Schedule, The end date for the Project may change,
and the Contractor shall revise other submittal and milestones dates it becomes
apparent that changes will improve work or progress, Target dates shotld be in

~ calendar days.
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Table 2- Initial Milestones and Submittal Schedule

{
Program Management Plan

Project Schedule

Quiality Assurance Plan

Disaster Recovery Plan

Equipment Acquisition

Detailed Design Review Documentation

Tnstallation Plan

Interoperability Testing

Test Plan

Maintenance Plan

Interfaces Development

Factory Acceptance Test Scripts

 Factor Acceptance Testing Approve

Field Test Scripts

Field Testing Appro‘)ed

User Manuals

Training

Toll Equipment Installatmn

Commissioning

Parts List and Catalogues

Software Source Code

Software Licenses

As-Built Drawings.

Final Acceptance Testing Completed

[ END OF SECTION ]
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Software Licexises And Terms

C1.0 General

This document describes the definition of all Software provided under the Toll System
Implernentation Contract ‘and the CTRMA rights to such software, It .also details the
~Cortractor’s obhgatmns under this Contract and the terms and conditions of the Software

Escrow.
C2.0 Software Definitions

. With respect to sofcware prov1ded under the Toll System Implementation Contract the
following termmolo gy shall be used to define the various delivered software:

C2.01 Thsrd-Party Intellectu al Property

Tlnrd~Party Intellectual Property shall bo all software and hardware that is
Cormmercially-Off-The-Shelf (COTS) and shall include all documentation provided by
the supplier along with all appropriate licenses.

C2,02 Proprletary Software

Propriétary Software shall be the Contractor’s Standard Software ‘Package . that is
nommally delivered to. Toll Collection Systems clients and shall include all
documentation along with all appropriate licenses. It is understood that in order to meet
the CTRMA Toll Collection requiremeris, modlﬁca’uons to the Contractor s Standard
Software Paokago will be necessary.

CZ 03 CTRMA System Software

CTRMA System Software shall be all software speo1ﬁoally developed and created under
the Toll System Implementation Contract to prov1de the functionality required to meet
the CTRMA operational reqmrements that is not part of the Contractor’s Standard

Software Package.
C2.04 Freeware

Freeware shall be all software that is readily available on the internet at 1o cost that is
requiied by the Toll Collection System for various standards functions. It is possible that
the Contractor may have modified the freeware to meet the CTRMA Toll System
Implementation Contract requirements, but regardless of these modifications by the
Contractor, such software will be defined as “freeware”.

C-1
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C3.0 Software Provisions
C3.01 Third-Party Intellectual Property

'All Licenses, Warranties and Maintenan¢e Agreements for Third-Party Intellectual
Property shall be in the name of the CTRMA. Upon Acceptance of the first Segment, as
defined in Attachment E — Technical Reguirements, all related Third-Party Intellectual
Property shall be submitted to the CTRMA.

C3.02 Proprietary Software

The CTRMA shall have a license to use the Proprietary Sofware provided under the
Toll System Implementation Contract and as modified thereof to meet the particular
requirements of the Confract.. The Contractor shall deposit. all Source Code
documentation and other relevant sofiware for the Propnetary Software with the escrow
agent as descrlbed in Section C5.0.

€3.03 CTRMA System Software

All software defined as CTRMA System Software (including source and object code)
and associated software manuals and documentation developed under the Toll System
Implementation Contract shall be deemed to be provided as a work for hire, and title to
and. exclusive ownership of all such itéms shall be by the CTRMA. The CTRMA shall
own all property rights, including intellectual property rights, in the CTRMA System
Software and all associated - documentation developed under the Toll System
- Implementation Contract. The CTRMA shall-grant a licensé to the Contractor to use the
CTRMA Systermn Software that is owned by the CTRMA at a fee. The Contractor agrees
that it shall execute any and all documentation necessary to confirm ownership of such
“items by the 'CTRMA. The Contractor shall deliver all source.code related to the
CTRMA System Software to the CTRMA as set forth in Section C6.0.

C3.04. Freeware

All “freeware” shall be provided to the CTRMA and there shall be no terms and
conditions on the part of either the CTRMA or the Contractor with respect to software
that quahfies as “freeware”:

'_ C3.05 - Documentatmn

All drawmgs, technical manuals other technical data and other material created pursuant
to the Toll System Implementation Contract either by the Contractor or its
subcontractors that is eligible for copyright shall be desmed to be a work for hire, and
the title to and exclusive ownership of all such items shall be in the CTRMA.

C-2
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C4.0 Joint Work

Neither. party intends any CTRMA System Sofcware or Copynghtable Material created
-pursuant to the Toll System Implementation Contract, together with any other copyrightable
material with which it may- ‘be combined or used, to be a Jomt work” under the copyright

laws. |
C5.0 Software Escrow Agreement

The Contractor shall enter into a Software Escrow .Agreement with a Software Escrow
company (Escrow Agent) for the purpose of depositing the Software at specific periods of the
Toll System Implementation Contract as will be detailed in the Software Escrow Agreement
anddescribed herein. The CTRMA shall be a party to this Agreement as the Preferred

. Beneficiary, .
C5.01 Need for Software Escrow Agreement

The Contractor sha]l enter into the SoﬁWare Escrow Agreement to fulfill the Cortractor
and the CTRMA needs listed below:
— . The Contractor will be providing PrOpnetary Software under the CTRMA
* Toll Collection System Contract which will be licensed to the CTRMA.

— The Contractor may not want to release the Source Code for the Proprietary
Software to the CTRMA, except under certain limited circumstances.

— The availability of the Proprietary Software Source Code is critical to the
CTRMA in the conduct of its electronic toll collection operations and,
therefore, the CTRMA needs access to the source code for the Proprietary

. Software under certain limited circumstances.

— The Bscrow Agent will acoept retain, administer and control access of the
Proprietary Software until its release. :

C5.02 Softw'ai'e Escrow Terms

This section describes the responsibilities of the Contractor, the Escrow Agent and the
CTRMA as it pertains to the deposit of the Software.

C5,02.01 Software Escrow Timeline
"The Contractor is required to make Software Esorow Deposﬁs under the conditions
identified below:

~  Within ten (10) days following the thice to Proceed for the Toll System

" Implementation Contract, the Contractor shall deposit the then current

version of the Proprietary Software demonsirated to be working with the
Escrow Agent,
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~ If any modification is made to the Proprietary Sofiware to comply with
CTRMA Toll Systemn Implementation Contract requirements, the
Contractor shall deposit with the Escrow Agent the updated and tested
version of the Proprictary Sofiware either (i) in accordance with the
schedule set forth in Section C5.02.02.06 or (if) within ten (1 0) days of a
written request from the CTRMA to make such deposit.

C5.02.02  Software Escrow Requirements

| -C5.02.02.01.  Software Escrow Deposit Media

Media utilized for the Escrow Deposit shall be standard media that is
clearly labeled. All media deposited with the Escrow Agent;shell be
identified and its contents described, and the Contractor shall acknowlédge
the submitted media list and transmit a copy of such acknowledgement to
the Bscrow Agent and the CTRMA.

C5.02.02. 02 Deposit Verification

When the Escrow Agent receives the Escrow Deposit medla and the
Contractor acknowledged list, the Escrow Agent will verify the labeled
media to the list. In addition to the deposit verification, CTRMA may elect
to cause an inspection of the Proprietary Sofiware in accordance with
Section C5.02.02.05.

- C5.02.02.03. AcCen{anee of Deposit

Upon completion of the venﬁcatlon process, the Escrow Agent will certify
the deposit, and copies of this certification will be sent to the Contractor

. and the CTRMA. If any discrepancies are identified, they will be noted and
the Contractor will be required to rectify the exToL.

C5.02.02.04. Contractor’s Guarantee

The CTRMA is relying on the Contractor’s Good Faith to ensure that:

- The Contractor is in possession of the Proprietary Software that
is being deposited.

- The Proprietary Sofiware deposited ‘with the Escrow Agent is
accurate, complete and operational, and all tools required to use
the Proprietary Software are included in the deposit.

- The Proprietary Software is not subject to any lien or other
encumbrance and the Proprletary Software is legally owned by
the Contractor

C5.02.02.05, Inspectlo

The CTRMA shal have the right to inspect the Software Escrow at
anytime, cither at the Contractor’s offices or at the Escrow Agent’s offices.
This inspection determines, in different levels of detail, the accuracy,

C-4
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' completeness sufficiency and quahty of the Proprietary Software depos1ted
- with Escrow Agent :

C5.02.02, 06 Deposit Undates

At no charge to the CTRMA the Contractor shall make a deposﬂ; of the
Proprietary Software in accardance with the Agreement within twenty (20)
days of conditional approval of the following Milestones:

— Factory Acceptance Test

Acceptance of the First Segment

— Acceptance of Bach Subsequent Segment

Project Acceptance Test

Project Acceptance

C5.02. 02 07. Additional Updates

The CTRMA shal] have the nght 1o request the Contractor to make escrow
deposits of the Proprietary Sofiware at any time at the CTRMA expense on
a time and material basis. The Contractor shall make any such requested
~ Proprietary Software deposit within twenty (20) days of the CTRMA.
. request. The Contractor will deposit in escrow the latest tested version of
the Proprietary Soﬁware at the time of the deposit.

C5.02.02.08.. Removal of Escrow Deposit

Any activity on the escrow deposit requires authorized instructions of the
CTRMA and the Contr‘actor, or as otherwise provided in the Agreement.

[

Cs. 03 Escrow Depomt Admlmstra‘aon

During the adm:lmstratlon of the esCrow deposfc the Agent will abide by the terms and
conditions detailed below. '

C5,03.01 Confidentiality

The Escrow Agent has the responsibility fo protect the Proprietary Software and
prevent any damage to the media. The Escrow Agent shall have the obligation to
protect the confidentiality of the Proprietary Software. The Escrow Agent shall not
take any action on the escrow deposrc except per the conditions described in this
document. If the Escrow Agent is required to disclose the contents of the escrow
deposit for legal reasons, then the Bscrow Agent will 1mmed1ately notify the
CTRMA and the Contractor unless prohibited by law.

(5,03.02 Status Reports

- The Escrow Agent shall submit status reports to the CTRMA and the Contractor
every six months or upon request detailing the history of the deposits.
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C5.03.03 Agent Audit

- During the term of the Software Escrow Agreement, the Coniractor and the
CTRMA shall each have the right to inspect the written records of the Escrow
Agent pertaining to the Escrow Software Agreement with reasonable notice, Bach
party shall notify the other if such an audit is scheduled.

C5,04 Release of Deposit

* The section below details the terms and conditions that will result in the release of the
Proprietary Software to the CTRMA.

C5.04.01 Release Event

‘A "Release Event" shall mean the following: . :

1) If the Contractor ceases its business operations or becomes. subj ect to any
bankruptcy (other than a bankruptcy under Chapter 11 of the United States
Code, or any successor statute (hereinafier, “Chapter 11")), reorganization,
liquidation or insolveney proceeding, whether voluntary or involuntary, or
makes an assignmnent for the benefit of creditors, or files any debtor
proceeding, or for the appointment of a receiver or trustee of all or any
portion of Contractor’s property, or

2) If Contractor becomes subject to any bankruptcy proceedings under
‘Chapter 11, whether voluntary or involuntary, and the Contractor is in
breach of its obligations under the Toll System Fmplementation Contract
and the CTRMA sends a notice of termination to the Contractor for such
breach, whether or not any court allows such termination; or

3) If any of the Contractor’s Contracts with the CTRMA. is terminated for
default; or

4} If the Proprietary Softwate fails to operate according to the documentation
delivered as part of the Toll Collection System Contract and the
Contractor does not correct the error or defect within thirty (30) days of
receipt of written notification from the CTRMA stating the nature and
type of defect error to be repaired; or

5) Upon the expiration of the Initial Term of the Mamtsnance Contract, if the

~ Maintenance Contract is not extended ot '

6) Five years after the Acceptance of the first Segment of the Toll Collectlon
System provided by the Centractor.

- C5.04.02 Tiling For Release

The Contractor and the CTRMA shall mutually agree that a Release Event has
occurred and an authorization signed by both parties shall be sent to the Escrow
Agent. Upon the receipt of this authorization, if the Bscrow Agent has been paid
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for all services prov1ded the Escrow Agent will release ali escrowed software and
pertinent documentation to the CTRMA :

C5.04. 03 nght to Use Foﬂowmg Re]ease

The CTRMA. shall be obligated to maintain the confidentiality of the released
deposited materials in accordance with the License Agreements. Unless otherwise
- provided in the License Agreement, upon release of the Proprietary Software the
~CTRMA shall have the right to use the Proprietary Software Source Code for the
- sole purpose of continuing the beneﬂts afforded to the CTRMA.

Cs. 05 Term and Termmation

The CTRMA and the Contractor shall enter Into a Software Bscrow Agreement with the
Escrow Agent with the terms described below.

C5.05.01° Term of Agreement

The initial term of the Escrow Agreement shall be for a period of one year.
Theredfter, the Agreement shall automatically renew from year-to-year unless:

(a) The Contractor and the, CTRMA. jointly instruct the Escrow Agent in

© writing that the Bscrow Agreement is terminated; .

(b) The Bscrow Agent instructs the Contractor and the CTRMA in writing
that the Escrow Agreernent is texminated for nonpayment in accordance
with Section 5.05.02;

(c) By resignation of the Escrow Agent in accordance with Section C5.05.03,

Notwithstanding any other provisions contained herein, the Bscrow Agreement
shall automatically terminate if the CTRMA determines that the useful life of the
Proprietary Software is concluded and that the need for the Proprietary Software no
longer exists, as evidenced by written notice from the Coniractor as if the Escrow
-Agreement period had naturally expued

C5,05.02 Termination for Nonpayment

In the event the Contractor is delmquentm paying the Bscrow Agent, the Escrow
Agent shall provide written notice of delinquency to all parties to-the Escrow
Agreement. Any party to the Escrow Agreement shall have the right to make the
payment to the Bscrow Agent to cure the default, If the past due payment is not
-received in full by the Escrow Agent within one month of the date of such notice,
‘then the Fscrow Agent shall have the right to terminate the Escrow. Agreement at
any time thereaﬁer by sending written notice of termination to all parties.

€5.05.03  Termination by Resignation
" The Escrow Agent has the right to terminate the Escrow Agreement, for any reason,

by providing all parties with 60-days® written notice of its intent to terminate the
Escrow Agreement. Within the 60-day period the Escrow Agent shall receive

C-7
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written authorization from the Contractor and the CTRMA with instructions to
forward the Proprietary Software to snother escrow company and/or agent or other
designated recipient. In the event such instructions are not received within the time
frame for termination, then the Escrow Agent shall deliver the Proprietary Software
and all related materials to the Contractor,

Upon the receipt of the fermination notice from the first Escrow Agent, the
Contractor shall, within 60 days, enter into an Escrow Agreement with a new
' Bscrow Agent withi a similar Escrow Agreement as the first Escrow Agent.

C5.05.04 Survival of Terms FoIlo.w'ing Termination

Upon termination of the Escrow Agreement the following provisions of the Escrow
Agreement shall survive:.
(2) Contractor’s Representations;
(b) The obligations of confidertiality with respect to the Proprietary Software;
(c) The rights granted in the sections entitled Right to Transfer Upon Release
and Right to Use Followmg Release, if a release of the Propnetary
‘ ‘Software has occurred prior to termination;
(dy The obligation to pay the Rscrow Agent any fees and expenses due and:,

- {e) Any provisions in the Escrow Agreement which speclﬁcally state they
survive the termination of the Escrow Agreement.

C5.06 Agent Fees
Cs. 06 01 Fee Schedule

Prior to the execution: of the Software Bscrow Agreement, the Contractor and the
Escrow Agent shall have ag‘reed fo the service fees and the fee structure, The
Bscrow Agent is entitléd to be paid its standard fees and expenses applicable to the
services provided. For any service not listed on the Escrow Agent’s standard fee
schedule, the Escrow Agent will provide a quote prior to rendering the service, if

. requested. The Bscrow Agent shall notlfy the pafcy respon51ble for payment of the'
Escrow Agent fees at least 60 days prior to any increase in fees,

C5.06.02 Payment Terms

The Escrow Agent shall not be required to perform any service unless the payment
for such service and any outstanding balances owed to the Escrow Agent are paid in
full. Fees are due upon receipt of a.signed contract or receipt of the Proprietary -
Software whichever is carliest. If invoiced fees are not paid, the Escrow Agent may
terminate the Bscrow Agreement in accordance with established conditions.

C-8
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C5.06,03 Responsible Party '

Except for the Escrow Agent’s inspection charges made at the request of the
- CTRMA, the Contractor is responsible for all fees and expenses incurred by the
Escrow Agent under the Bscrow Agreement,

C5.07 Liability and Dlsputes
C5.07.01 Right to Rely on Instructions

The Escrow Agent may execute Mstructions based on authorization reasonably

~ believed to be genuine. The Bscrow Agent is not responsible for authenhcatmg the
validity of the document if it bears the s1gnatures of the parties named in thc
Escrow Agreemeni.

C5.07.02 Indemmficatlon

The Contractor and the CTRMA shall agree to mdemmfy, defend and hold
harmless the Escrow Agent from any and alf claims, actions, damages, reasonable
arbitration fees-and-expenses, reasonable costs, reasonable attorney's fees and other
liabilities (““Liabilities”) incurred by the Bscrow Agent relating to the execution of
the Escrow Agreement unless such Liabilities were caused solely by the negligence
or willfil misconduct of the Escrow Agent.

C5.07.03 Controlling Law

The Escrow Agreement is to be governed and consfrued in accordance with the
Iaws of ths State of Texas, without regard to its conflict of law provisions.

C6.0 CTRMA System Software

The Source Code for the CTRMA System Software and the utilities required to compﬂe the
software (or a listing thereof) shall be given to the CTRMA upon the conditional approval of:

1) Factory Acceptance Test (FAT)

2) Operational Test of the First Segment
3) Project Acceptance Test

4) Project Acceptance

- This submission shall also include all freeware required by the CTRMA Toll Collection
System Software,

[ BND OF SECTION ]
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' CTRMA TURNPIKE SYSTEM
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CTRMA TOLL ROAD SEGMENTS

Segmient No. Description
1 US 183A: San Gabriel to SH 45 North
2 US 290 W phase of the “Y” in Oak Hill

3 ' US 183 / SH 71:TH 35 to the Airport
' US 183 S: TH 35 to Springdale

US 183 §: Springdale to Bolm
US 183 : Bolm o Patton
SH 71 E: I} 35 to Riverside

SH 71 E: Riverside to US 183

4 SH 45: SW: Loop 1 to FMis'zﬁ (4 lanes)
'S SH71W phase of the “¥” in Oak Hill

6 LP 360 RM 2244 to soutk: of Waish Tarlton
7 US 290 East: US 183 to SH 130

8 - LP360:LP1toUS290

NOTES: |

' . The “Open to Traffic* date is the estimated completion date for construction of the particular toll road
segment, at which time the segment may be opened to traffic prior to tolling.
*  The “Subject to Tolling” date is the date that the Toll Road Segment will be opened to folled traffic with ;

Systems

Instaliation®

12/2006

02/2009

08/2008
(8/2008
08/2008
07/2019

07/2010

01/2008

03/2011

Pending |

T.B.D,

Pending

the Toll Collection System installed, tested and fully operational.
*  The “Systems Intstallation™ date is based on the anticipated aceess to the roadway and toll systems !
infrastructure provided by others, which is scheduoled fo be a minimuom of sixty (60) days prior to the l

{Subject to Tullmg” date,

AUSTIN: 033071.00006: 315673v1
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The dates presented are based on information avallable as of the date of thls RFP, The information on the Toll
Implementation Plan segments is provided only for the purposes of preparing the Proposals. The Systems
Integrator will be provided with a Notice to Proceed for each of the individual Toll Road Segments NO
LATER THAN six (6) months prior to the actual “Subject to Tolling” date. All dates are subject to change.

Open to Subject to
Traffic' Tolliing’
02/2007 02/2007
04/2009 04/2009
+ 03/2006 12/2008
12/2008 12/2008
12/2008 12/2008
012007 0972010
. 0972010 0.(_)/2.010
03/200§ 03;’2608
05/2611 05/2011
Pending Pending
T.B.D. T.B.D. , .
Pending Pending
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Technical Requirements

I. DEFINED TERMS

Chapter |

ACM (Automatm Coin Machine): a device located in.a toll lane that accepts and
collects US coins as toll payments without fnanual operation or intervention.

As-Built Drawings: shall mean the documents and other items referred to in Section
V.07.05 of Chapters V to these technical requirements.

Authority: The Central Texas Regional Mobility Authonty (CTRMA)

Authority Desxgnated Representatives: person or persons authorlzed by the CTRMA 10
represent the CTRMA in all dealings W1th the Contractor,

AVC: shall mean a System for automatic vehicle detectlon, separatmn and clasmﬂcatlon
as defined in Chapter 11.03,02.06. -

AVI (Automatic Vehicle Identification): a System consisting of an antenna and reader,
that meets the Texas Interoperability Specifications, installed in a toll lane ‘and a
transponder mounted on a vehicle for automanc 1dent1ﬁcatmn of the transponclor as it

passes through the lane.
Business Day: the 24 hotr toll collecuon day ﬁ‘om 00 00 AM t6 24:00 AM

Business Rules: a set of rules proposed by Contraotor and approvcd by the CTRMA that
defines how the Toll Collection System should respond to various situations that oceur in
the toll lanes during the toll colleection process based on business rules and policy
decisions made by the Authority, as the same may be amended from time to time by
written agreement of the Authority and Contractor.

Businéss Rules Test: a test that is conducted as part of the Prototype On-site Test that
verifies the CTRMA Business Rules.

Commumcatmn Plan: shall mean the plan developed by the Contractor under Section
V.05 of Chapter V to these technical requirements and approved by the CTRMA, as the
same may be amended from time to time by written agreement of the CTRMA and

Contractor.

COTS: Commercially Off-the-Self hardware and software supphed by the Contractor
under this Contract.

Customized Ha_rdware:' The toll collection haidwa_re provided by the Confractor under
this Contract that {s designed and certified by the Contractor, '

Dedicated ETC Lane: A lans af a toll plaza used only for ETC transactions.

Developer: The Joint Venture that is coniracted to design and build the CTRMA’s
US183A Tumpike Project, including the communications backbone. -

Design Documentation: System design documentation required under Chapter V,
including the Softwars Development Plan, and System Detailed Design Document.

B-1
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= Electronic Toll Collectlon (ETC): A system of integrated devices and components that
permit the automatic recording of vehicle transactions through electronic media in a toll
revenue collection syste

*  Express ETC Lane A lane equipped w1th ETC E:qu1pment for cashless’ nonstop toll
collection of Vehmles Operatmg at normal hlghway/ramp speeds

¥ Factnry Acceptance "Test: shall mean the testing parfonned by the Contraotor in
accordance with Section IV.03 of Chapter IV.

*  GUI: Graphical User Interface,

* Host: the Host Computer for the CTRMA Toll Collection System located in the
computer room in the Administrative Headquarters Building of the CTRMA. that acts as
the central depository of all toll collection data. :

= ITL: Is],and Traffic Light.

* Manual Lane Terminal (or MLT) A. device consisting of an array of touch screen
~ buttons and- associated electronicg for processing toll transactions in the attended toll
booths, as described in Section I1.03.02,02 of Chapter If :
= Operational Testing: the testing conducted after. the entire CTRMA. Toll Collection
System is deployed to ensure to verify System reliability, accuracy, performance and
aud1tab111ty

=  Project Acceptance Test: the final testing performed on the Toll Collection System
before it is approved and cons1dered acceptable to the CTRMA :

* Toll Operations and Toll Audit Departments: shall mean the CTRMA dcpa;rtments
that oversee the toll collection operations and perform the audit functions of the CTRMA

Toll Collection Syster.

= TeamTx: a consortium of toll agencies and authorities, principally in Texas that uses a
- reciproc¢al TransCore based AVI System with the service mark TxTAG.

»  TransCore: Third party supplier of AVI equipment.

= TxDOT: The Texas Department of Transportatioﬁ, including the Texas Turnpike
Authority Division. .

* UPS:. Uninterruptible Power Supply.

*  Violation Enforcement System (V]ZS) Video based System located at toll lanes used to
record license plate images of selected vehicles (to be defined in the Business Rules) in
rv1deo form, as more particularly descn!_aed in Section I1,03,02.07 of Chapter IL

E-2
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Chapter II
IL. FUNCTIONAL REQUIREMENTS

I1.01. General Requirements

The requirements described in this section include the System concepts, operational
requirements, technical requirements and various procedures for the design, development,
fabrication, programming, integration, testing, installation, implementation, and maintenance
of the CTRMA. Toll Collection System, including, without limitation, toll collection, and
violation enforcement for the CTRMA toll facilities as described in Astachment D.

The requirements are being spemﬁed ona funchonal level Itis the intent of these requlrements

" to permit-the Contractor flexibility in the design and development of the Toll Collection System
to reflect irmovation and state-of-the-art technology for an on-line Toll Co]lechon System fully
capable of meeting the CTRMA operational and contractual requlrements

- The Contractor shall furmsh and mobilize all requlred plant equipment, and resources
necessary for initiating and concluding the Contract and may include such portions of the
following as are required at the beginning and end of the’ Pro; ect:

¢ Sefting up at the various worksites the Contractor's general plant, offices, shops,

storage areas, sanitary and other facilities as required by the Specifications, by local

or, state law, ot by regulation, the subsequent demobilization and removal from the
 site of said equiprent, appurténances and the like upon completion of the work

. Providjng access to the Project site for the Contractbr's operations
» Obtaining necessary permits and llcenses and paymant of fees
+ Coordinating design and 1nstallat10n actwmes with the CDA Developer

» Coordinating design and mstallatlon activities for all the CTRMA Toll Locatxons
with TxDOT and other contractors on the various toll road segments of the
CTRMA Tumpike System.

o Lighting work area ‘
o Sampling and testing of materials

* Providing rcquu'ed msurance and bonds

All equlpment supplies and matenals farnished under ﬂns Contract for the Toll Collection
System shall be new. Materials and products that have been previously used for development
work, purchased systems or items that have been salvaged or rebuilt will not be permitted to be
used in connection with this Contract or Project. The Contractor shall be responsible for
purchasing and maintaining all equipment required by the Coniractor for development and
testing. All equipment provided by the Contractor shall be multi-sourced and readily available

to the CTRMA.,
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The work to be performed under this Contxaot‘ shall include, . but not be limited -to, the
development and implementation of Lane Systems; Plaza Systems, Host System, and other
subsystems and infrastructure as may be required to meet the requirements set forth herein.

The AVI System equipment shall be comphant with the Texas  Interoperability Spec1ﬁcat10ns
and the purchase of the AV1 equipment (AVI readers and antennas) shall be coordinated with
the approved AVI vendor, The CSC/VPC System shall be developed and operated by othets.
The Conractor is responsibie for mterfaomg with the CSC/VPC for the transfer of violation and
ETC mformauon : S

Tho Pro;cot will 1noludo but is not hmlted to, the followmg

Development, conﬁguratlon customlzatlon, procurement manufaoturmg, tostmg and
installation of new Lane Systems, Plaza Systems, and Host System including the Security
Access Systems and the Maintenance On-line Management System (MOMS) hardware
and sofiware. -The System provided shall mest the spemﬁoatlon in these tochmcal

requirements.

Detailed Lané Configurations lists the rumber of lane equlpmont and peripherals that
shall be installed under.this Contract. The Contractor is responsible for providing,
msta]hng and testing all equipment.

. Coordination with " tho Developer on' the location and placomont of. the Contractor
, eqmpment and penpherals and any other design specification needs.

A conduit’ backbone for the US183-A. Turnplke will be installed by the Developer. The

Contractor is responsible for designing, purchasing, implementing and testing all fiber
optic cable and communication equipment associated with WAN and LAN that is

applicable fo the Toll Colleohon System _

The physmal System w111 consist of the followmg primary subsystorns
. _Autonomous Lane Controllers with violation enforcomcnt oapab1hty and real time
network connection to a Plaza Computer.

¢ Plaza Computers with real time lane monitoring, data management and toll collection
management capabilities, and connection to the Host Computer Systems,

. Host Computer System that provides transaction and revenue reconciliation, audit and

financial reporting capabilities, and connection to the CS C/VPC,

¢ Security Access System to control a.nd record access to toll collection related areas

* Maintenance On-line Managomont System to manage equipment, and 1eoord and

track equipment failures,

L Reqmred foll system infrastructure at designated locations including exposed condnit,
and all cables and fiber between the Control Cabinets and the Lane Equipment,
equipnient cabinets, and emergency power, etc., at the various remote Express Toll
Locations.
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e .Upon the completion of this pro_]eet the CTRMA Toll Collection System shall be fully
" interoperable with other Texas agencies that are part of the TeamTx. .

moror Toll Collection Systetn Hardware.

The Customized Hardware des1gn criteria have been broken down mto several categones
General & Computer Enclosure, Environmental, and Assembly

The assumptlons_ hsted below prov1de the framework for development of the Contractor
provided Customized Hardware design criteria:

.01.01.01. Customized Hardware

All Confractor provided lane computers shall be identical with the exception that pluggable
modules are not included if not required by the particular lane.

[1.01.01.02. General & Computer Enclosure

-~ The Contractor shall ensure that there is a second source for all parts.

~  All replacements shall be plug compatible with no changes required; or may require cable
changes io be compatible or may require minor modifications to software io be
compatible.

~ All elecironic components shall be installed in non-corrosive sealed enclosures.

~ The Contractor shall ensure that there is adequate space (20-25% extra) within enclosure for
added boards and components. .

-- ‘Where possible all peripherals shall use a network architecture to com:mumoate with the
Lane Controller, If needed network convertors shall be used.

~  The Contractor shall ensure that industry standard I/O interface modules are used in the
design.

~ Spare slots shall be avaﬂable to support the addition of sensors as needed.

. —  All field wmng shall be terminated on screw fugs or comectors :

-~ Surge suppression shall be prov1cled for all field wiring susoept1ble to lightning or similar
SUrges _

—  Spedker shall be provided for POST messages and other status

— Power supply shall be provided for all required internal DC voltages

— Separate grounding shall be provided for DC power supply, safety ground, surge
suppression ground, and potennally analog ground and the Contractor shall provide the
design details during the design review phase.

- Separate UPS power and- unconditioned power (for ITLs, etc.) shall be available.

11.01. 01.03. Enwronmental

~ The toll collection equipment to be supplied will be irstalled in areas exposed o 2 w1de
range of climatic conditions. In addition to the climatic conditions, the equipment will
also be subjected to harsh environmental factors normally found in the operation of a toll
lane, such as, but not limited to, car, track and bus emissions; industrial exhausts;
industrial cleaners; gasoline and car Iubricants; Electromagnetic Interference (EMI) and
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Radio Frequency Interference (RFI); and vibrations, The equipment may be placed into
operation in lanes that have no provisions for heating or cooling. These conditions shall
be taken into account in the design and selection of equipment proposed for use on this
project and the Contractor is responsible for ensuring that the proposed System works
accurately and reliably in such an environment or is otherwise provided with the
necessary equipment and climate controls o ensure proper functioning. -

— The Lane Controllers should be able to operate in a seeled environment and able to
- -support all lane hardware/software specifications of these technica] requirements.-

— The Contractor shall use all reasonable efforts in the design phase to ensure that the Lane
Controller design shall operate in the following ambient (atmosphere surrounding the
,Lane Controller enclosure) temperature range if placed in the toll booth or tunnel:

(negative)-20 degrees F to (posmve)+145 degrees F Wlth p relatlve humidity of 5
to 100 percent. ‘

- Durmg the des1g11 phase the Contractor shall prov1de thermal calculations that prove the
Lane Controller and other lane eleoh‘omes enclosures meet the temperature spec1ﬁcat1ons

given above.

- All L_ane Controllers should be mouﬁ_ted in a NEMA 4X enclosure if placed in the
tollbooth or tunnel. With the use of the network architecture for peripheral interface, the
Lane Controllers can be located ina -plaza environment. . ,

- All lane eqmpment installed in remote toll locations shall be housed in enwronmentally
proteoted housing. - .

I1.01. 01 04. Assembly

— The Customized Hardware shall be assembled and tested in the fabrication shop before
being installed in the lane.
— Al Custornized Hardware shall undergo a 72—hour burn in test before they are installed in

the lanes.
—  Customized Hardware assembly shall facilitate easy replacement (use of standard
mamtenanee tools) of failed components. :

1.01.01.05. Billof Matenals

The Contractor shall include the Bill of Materials (BOM) for all equipment and hardware
supplied by.the Contractor to meet the specifications of these technical requirements. During
the design phase the BOM shall be finalized.

11.01.01.06. Spare Parts

Generai Customized Hardware design criteria are established to require the use of off-the-
shelf products and support the need for the CTRIMA to maintain and replace parts for the
next ten (10) years. The Coniractor shall provide a spare parts list and recommended
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quantltles for all spare parts for all hardware supplied for the Toll Collection System The
Contractor shall also provide the suppliers and second sources for all parts and spare
equipment, The Contractor shall purchase under this Contract an initial stock of spare parts
that will be miade available to the mam‘cenance staff upon acceptance of Segment 1

o102 - - Toll Collection System Saﬁware

The operatmg system and application software provided by the Contractor shall support real
time operations of the lane and shall be the latest industry standard. Where applicable &

browser based Graphical User Interface (GUI) design shall be emploved. Proposals utilizing
only GUI based desien will be considéred, however, browser based GUI design will be given

o credit. The application software shall be configurable and provide flexibility to the user to

" make changes. The Toll Collection System software shall have debug features that will assist
in the troubling shooting of the System in the event of problems. All Toll Collection System
software provided under this Contract shall have a ﬁve (5) year warranty against software
defects and deﬁclencws

mores. Toll Collection Operational Design Y

The Confractor shall implement a Toll Collection System that meets the CTRMA operatlonal
requirements detailed in Chapter V.

11.01.03.01. 'I‘olI Collection Lane ConﬁEuratlons

The Systemn provided by the Confractor shall support the CTRMA tolt collectlon lane
conﬁguratmns detailed in the Detailed Lane Conﬁguratmn tabulation. _

11.01.03. 02 CSC/VPC Interface

The Contractor shall coordinate and cooperate with the CSC/VPC prov1der and provide the
interface to the CSC/VPC as specified in Section IL.07. 03:12. The Contractot is responsible
for scheduling the necessary meetings and conducting the required testing to ensure the
mterface meets the CTRMA and TxDOT Speclﬁoatlons ' :

IL02.  Toll System Securlty and Access Control Reqmrements

Tdentification and control of all individuals des1gnated to access the Toll Collection System
data within the toll collection or CTRMA administrative computer network shall be
maintained. The. Contractor shall not provide a backdoor access to the Toll Collection
" System, which will allow circumvention of the toll security system. Addmonally, access to
any cabinet or housmg shall be restricted to key/lock access.
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11.02.01. Toll System Software Security

Access to all information on the Toll Collection System computel network shall be limited to
designated CTRMA and Contractor personne! and shall be password controlled. User access
security including sign-on facilities, permission control, and different levels of access shall
be provided for the files and directories. Specific requirements shall be developed during
System design. _

02.02. - Cabinet and Housing Access

Access to all toll collection cabinets and housings sball be key/lock controlled All new
~ cabinets and ‘housings installed under this Contract shall be access conirolled using
keys/locks, All tooms that house System Servers shall be connected to the Seeunty Access
System and every acoess shall be recorded. :

- IL02, 03. ‘ . Toll System Lock Reqmrements

All equipment and cabinet locks for the Toll Collection System shall be Iemovable and
replaceable cylinder lock types, The Contractor shall supply all locks, establish the keying
index system for all toll collection equipment and install these locks on all toll collection
eqmpment before installation.

The CTRMA shall issue all keys for all toll collection equipment locks, Contractor personnel
shall utilize only assigned, individual keys, and shall not share keys with any other

“individuals, or make copies of any assigned keys. Contractor persomnel shall immediately
refumn all ass igned keys to the CTRMA upon request.

TX.03, Lane Controller

IL03.01. - Hardware

Bach toll' lane shall have a Lane Controller except Bxpress BETC Lanes where a Lane
Contoller can be shared across lames in a fully redundant configuration. All Lane
Controllers shall be identical with the exception that pinggable modules are not inclnded if
not réquired by the lane. If non-identical lane conirollers are proposed, the Proposal shalt
cléarly explain the exeeptlon Proprietary hardwate will be accepted if drawings that enable
construction, repair, and modification of the hardware and rights sufficient to wuse the
© drawings for these purposes are transferred to the CTRMA. Credit will be given for designs

that utilize a network: architecture for communication to the peripherals which allow. greater
flexibility fo_r the _loeatlon of the Lane Contro’ler thus affecting its mamtameblllty.

IL03.02. Software

The Lane Controller application software shall interface with all associated lane equipment
and shall be designed to support all lane operational activities. The Contractor soffware shall
be configurable and able to support the CTRMA operational needs without requiring changes
to software. The proposal shall clearly identify the configurable natuse of the System
software.
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The proposed operating system shouid have a firture upgrade path and must be supported for
up to ten (10) years. The Contractor shall ensure that the risk of obsolescence to the hardware
is minimized through the- selection of the operating system software and the peripheral
hardware. Should any changes to dnvers bc requlrod the Contractor shall be compansated

The Contractor shall proposo appropnate protocols and data structures to aooomphsh the
communications required between various peripherals. These protocols and data structures
shall be fully detailed by the Contractor diring. the design process and approved by the
CTRMA before being implemented in the Systorn .

The-Lane Systems shalI support Manual, ACM, Dedicated ETC and Express ETC Lanos as
described in A#tachnent D. The Lane Controller application software shall enable the lane to
receive and trangmit data to all lane devices, Plaza and MOMS. Al messages between the
Lane Controllers, Plaza Computer, and Host Computer, including the Security Access
‘System. and MOMS shall utilize a guaranteed transmission ‘protocol. ~ The Proposal shall

1oar1y identify how message transmissmns botweon Toll Collection Sﬂtem oomgonents are
. guaranteed. - - L :

The Lane Controller shall provide Amtomatic Vehicle Classification and Violation
Enforcement capabilities. The Violation Enforcement System can be a separate computer that
manages all the image capture and processing functions, camera and light controllers and
communicates with Lane Controller. -The Lane Controlier application software shall be
designed, programmod and delivered to meet the CTRMA’S lane operatlonal procediires as
dosonbed in Chapter VI. :

The Lano Controller apphoatlon software shall support all lane functions required to mect the
_ CTRMA lane operation roqun‘oments Those functions include the following:

II 03.02.01. Lane Controller Start-Up - .

Upon s‘cart~up or initialization, the Lane Controller shall perform a self dlagnostlos test to

ensure full system operations. Alarm messages shall be reported for all failure conditions and-
a notification of the diagnostic check completion shall be displayed on the Manual Lane

Terminal and the Real Time screen. If a critical device required for the mode of operation for

the lane has failed, the lane shall not open, however, a manual over-rids shall be supported.

Upon boot-up, the Lane Controller shall verify with the Plaza Computer that it has the latest
configuration files, application software, transponder validation file, employee identification
list, toll rate and toll scheduls tables and any-other files required to support the lane
operations. If the latest files are not present on the Lane Controller, it shall request the latest
data from the Plaza Computer. The Lane Controller upon boot-up shall also synchronize its
time with the Plaza Computer and verify that the messages are synchronized. :
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1L03.02.02. Manual Lane Terminal

All lanes capable of processing menisal -transactions shall be equipped with a Manual Lane
Terminal (MLT) controlled via the Lane Confroller, The MLT shall be networked to the Lane
Controller and shall meet the environmental conditions of the Austin area, The MLT screens
shall support the CTRMA toll operations and the screen conﬁguratlon and layout shall be
finalized during the design phase. The objective of the MLT design. is to reduce the butfon
pushes for each velhicular transaction. Button responses shall be immediate, and where possible,
 default ontona shall be used to help speed trafﬁc through the lanes.

11.03.02.03. Patron Feodbgck

In all lanes other than Express ETC some form of patron feedbaok shall be provided to enable
patrons traveling at stop and go up to 35 mph to see the patron feedback. The feedback can be
lights or a dlspla.y, however, the notification response should be immediate and the feedback
shall be visible in 2!l ight conditions. The hardware shall meet the environmental conditions of
the Austin ares, and the Lane Confroller shall interface with these device(s). The patron
feedback device(s) shall be capable of responding to diagnostic messages and be able to provide
health status to thé Lane Controller, The messages dlsplayed/hght configuration shall be
. ﬁnahzed during the des1gn phase and shall be oon:ﬁgurable

I1.03.02.04. Rccolpt Prmte

All Manual Lanes shall have & receipt printer capable of generating receipts to patrons The
format and the generation of the receipts shall be finalized at the design phase and shall be
configurable. Normal cash receipts shall be issued within three (3) seconds of initiating the
receipt print. The receipt printers shall support commonly available receipt paper and toll
collectors ‘shall be 'able to change the paper without the assistance of maintenance
technicians. The receipt printers shall be capable of operating in a toll environment where
vehicle exhaust and dust are prevalent, The hardware shall meet the environmental conditions
of the Austin area, and the Lane Controller shall interface with this device, The receipt printer
shall be capable of respondmg to thagnoshc messages and be able to generate alarm and paper
status oondlttons :

11.03.02.05. Automatic Vehtcle IdentlﬁcatloMAVD S*Ltem

. The Contractor shall provide an AVI System that meets the requlrements of the Texas

Interoperability Specifications. The AVI System shall be capable of buffering at minimum
1,200 transponder reads per lane in non-express lanes if the communication to the Lane
Controller is not operational. Buffered reads shall be processed the same as real time reads,
however, such a transaction will be flagged. The Lane Controller shall interface with the AVI
System and transinit all data received from the AVI System. The AVI System shall be
capable of reporting its health to.the Lane Controller and shall provide status when polled.
The Lane Confroller shall synchronize the AVI System time to a 100" of a second
(configurable). The Contractor shall be responsible for working with the AVI vendor on this
interface, The Lane Controller shall report all tag reads; the details of the data format shall
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be finalized during the design phase. The Contractor shall be responsible fot ensuring that all
data elements required by the CSC/VPC to meet their operauonal requirgments are prowded

II 03,02, 06 Automatlc Vehicle Clas&ficatmn (AVC[ Systcm

The Contractor shall be responsible for mstalhng the requxred sensots and ha:rdware as part of
the AVC System that will accurately detect vehicles traveling at stop and go up to 100 mph,

and separate vehicles spaced at 1 foot apart. The CTRMA. will employ an axle-based
classification for toll determination, and as such, reportmg of axles counts (forward, reverse
and net) shall be deerned sufficient. The AVC System provided shall have the ability to
detect hitches and ensure that vehicles with a tow are reported as one unit: The AVC System
can be a part of the Lane Controller, howevet, if it is a separate unit, then the Lane Controller .
shall interface with it as a seamless Syster. The AVC System components shall be capableiof
responding to diagnostic messages and be capable of prowdmg health status to the Lane
Controller

11.03. 02 07 V1olatlon Enforcement SVStem V ES)

The Contractor shall prowde all the necessary hardwate requn'ed to support the Violation
Enforcement System (VES) that meets the CTRMA operational requirements and i is fully
compatlble with the CSC/VPC opetations. Images shall be captured and processed per the
Business Rules established by the CTRMA. The VES shall capture and process vehicles
travohng at stop and go up to 100 mph and vehicles that are spaced at 2 feet apart. The VES
. .can be an integral part of the Lane Controller, however, if it is a separate System, then it shall
be a seamless System, and the Contractor is responmblo for the interface. If the VES is an
iritegral part of the Lane Controller, then the Contractor shall clearly detail how such a
. configiration will not degrade the perfonna;nce of the La:ne Controller, spec1ﬁca11y in the
Express ETC Lanes,

The VES shall be capable of buffeting images (retaining an image wmtil its disposition is
known) to.reasonable level to suppdrt multiple vehicles in the lane and the CTRMA Business -
Rules. The Contraotor i§ responsible for providing the Optical Character Recogm’aon (OCR)
software so the image quality shall be good enough to' meet the VES accuracy and
. performance requirements, All equipment required to support OCR shall ‘be the responsibility
‘of the Contractor. The VES components shall be capable of responding to dlagnostlc: messages .
and be capable of providing health status to the Lane Controller, :

I1.03.02.08. Automatic Coin Machine (ACM)

The Contractor shall provide Automatic Coin Machines (ACMs) that interface with the Lane
Controller in a slave mode. The Lane Controller shall control the ACM, and the ACM shall
be capable of reporting the ACM related information along with the coin counts. Depending
“on the facility, the ACM shall support two vaulis or four vaults. Only anthorized employees
with an ‘approved PIN shall have access to the ACM vanlts. The ACM shall be oapable of
Ieportmg its health to the Lane Controller
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 11.03.02. 09 anopy Light Controls at Toll Plazas .

Canopy 11ghts shall be. prov1ded ‘that display GREENV/RED X dependmg on the
OPEN/STANDBY/CLOSE condition of the lane. A canopy over-ride switch shall be
~ provided that will allow & user to mamually change the status of the canopy llghts “The color
of the canopy l1ght shall be d1sp1ayed on the Real Time screen. ‘

. 11.03.02.010. Changeable Message S1g1; (CMS: at Toll Plazas

Lane Controllers shall be designed to interface W1th a lane CMS that will be located on the
. canopy above the lane, facing approachmg traffic. The message dlsplayed shall be finalized
durmg the deszgn phase and shail be conﬁgurable

- I1.03.02. 010 01 LED Changeable Message Sign for Toll Lane-Use

The sign shall have an amber (100,000-hour Agilient/HP LEDs wavelength—SE)?.nm) matrix.

of at least 16 rows and 192 coluiuns with the ability to-produce single line text at-a height of
at least 14”, or dual liné text at a height of at least 7 The center to center plxel pitch shall
be no greater than 0.45” and the display shall be viewable to 50% bnghtness over a range of
70° Horizonfal and 30° Vertical. The operating temperature shalt be -40° to 122° F." The .
case shall be approxnnately 20” x 92" x 12", The sign shall contain an infernal -controller
that shall accept commands by multi-wire contact closute to dlsplay a particular pre—stored
. message.” Each sign shall have sufficient storage to _retaln a minimum of § unique user
programmed messages. Bach message shall consist: of characters that . will be pre-
~ programmed, and may be changed by RS-422 serial cormmunication with a personal
* computer (PC) that is ranning a manufacturer supphed display design program. The stored .
messages shall be retained when power to the sign is lost for as long as one year. The serial
communication connector to the sign shall be installed within the lane controller enclosure to
enable cha«'nges to the stored messa—ges when suoh requirements are necessary.

The si gn shall be securely mounted to the canopy, centered over each Iane designated to have
a lane-use sign. - Each sign ghall welgh less than 200 potinds and be able to mthstand winds
of 120 MPH. The_Contractor shall furnish and install the Variable Message Szgn (VMS),
sign support hardware, cables between the sign controller and sign including all connectors,
and perform all testmg for the complete operation of the system as approved by the
Bngmeer :

1030201002 Display Design and Storage PC:

The display design program shall be furnished with and installed on a portable standard
* portable laptop PC. The program shall permit the user to access the required sign display
capabilities. These capabilities shall include message text, font selection, character height,
illurnination of characters or background, grzphics capabilitiés, and number of lines to be
used in display. The PC shall be equipped with & rechargeable battery capable of af least six
hours of operation without recharge. A baftery charger and power supply to recharge the
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“battery and operate the PC from standard 120-Volt power shall be included with the PC, The
~ PC shall also include the latest supported version of Microsoft Windows 0S. A serial

communication adapter shall be furnished and installed to enable RS-422 communication
with any sign that has been connected to the serial port. A serial extension cable shall be
. furnished with the PC so that a user will be able to see the display (if desired) while it is
being programmed. _The Contractor shall furnish and install ‘the portable laptop PC,
operating systerm, VMS control software, cabling, and supporting documentation. A fixed
total of two (2) PC’s shall be provided. This item is incidental to and will be measured and
paid for urider the item Lane Changeable Message Slgn

11.03, 02 011 Transaetlon Processmg

The Contractor shall provide complete tlmmg dlagrams deplctmg vehicles passmg through
the lane for each type of lane configuration and for each payment method type. The timing
diagrams shall identify every event that occurs within the lane from the beginning of a
transaction to the end. 'If the Contractor software uses a queuing logic, this shall be described

“in detail. The detailed transaction processing rules shall be defined and ﬁnahzed during the
design ‘phase; however, the foI]ong basic rules apply:-

~ At least one transacuon shall be created for each vehicle and the Lane Controller will
ensure that the transaction is complete prior to transmitting it.

—~ The Lane Controller shall be able to handle multxple vehicles in the toll zone and
track each one accurately. :

~  The Lane Controller shall be able to handle vehicles backing up after havmg passed

- the toll Jane without creating extra vehicles,

— " The Lane Controller should be able to automatmally synehromze the System thh the
vehicles in the lane and/or the Toll Collector to-ensure the events in the lane
correspond to the transaction generated.

— Al AVI reads transmltted by the AVI System shall - be reported to ‘the Plaze

‘ Computer.
. =~ All coin counts reported by the ACM shall be reported to the Plaza Computer :
~ —. The Lane Controller shall have the ability to' flag transactions that are considered
unusual

IL 03 02 012 Lane Qgeratlon

The Toll Collection System as proposed by the Contractor shall support the CTRMA Lane

Operations as defined in Chapter V1.

11.03.02.013. Communications with the Plaza Comnuter

All messages generated at the Lane Controllers shall be transmztted to the Plaza Computer in
real-time and shall be gnaranteed. All messages shall be uniquely identified and validation
shall be performed at the Plaza Computer to ensure that there are no missing or duplicate
" ‘messages. The Confractor shall provide automated means of synchronizing the lane and plaza
messages in the event the Lare Controllers are replaced, or if communications are down or if
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data on the Lane Controller is not retriev_eble due to a catastrophic failure. The Business Day
~ process shall not be considered successful if there is missing or duplicate.data in the System.

I1.03.02.014. Timié Synchronization o |
All Lahe Controllers shall be synchronized either to the Plaza Computer or to a comumon time
synehromzatxon source. There shall be & second source for time synchronization if

communications to the primary source is down. The Lane Controller shall synchronize or
transmit time synchronization message with every device capable of maintaining time.

I11.03.02.015. Transponder Validation List

The Lane Controller shall be capable of supporting the TeamTx Transponder Valrdatlon List

(TVL) and shall have the capability to support.up to.16 million transponders per Agency. The

~ Lane Controller shall be capable of accepting comprehensive (complete list once a day) and
incremental (changes at least on an hourly basis) TVL and shall activate the list upon receipt.
The Contractor shall use the effective design to transmit the files (compress, encode, etc),
store the files and use the file. Transponder validation shall occir in 50 milliseconds and the
proposal shall coritain the proposed logic and all exceptions to this requlrement is shall be

' olearly explained. The format of the file shall be ﬁnallzed during the demgn phase.

_ 1I. 03 02.016. Emnlovee Iden‘uﬁcatmn Lrst

The. Employee Identification List-is generated at the Host Computer and transmitted to the
Lane Controllers via the Plaza Computer. It shall at a minimum contain the employee ID,
PIN and access level. All access to the Toll Collection System shall be validated against this
list. The Employee Identification List shall become active upon rece1pt The format of the file
- shall be finalized during the design phase.

11.03.02, 017, Toll Rate and Toll Sohedules

The toll rate and toll schedule file is generated at the Host Computer and transm1tted to the
Lane Controllers via the Plaza Computer. The Lane Controller shall activate the new rates
- and schedule automatically on the effective day and time as identified in the file. The toll rate
and toll schedules shall support the CTRMA toll collection operations. The Lane Controller
shall close the current Segment of Duty (SOD) and open a new SCD autornatically when the
new toll rate goes into affect. The format of the files shall be finalized during the design
phase. The System shall have the capab111ty to support up to 10 different toll rates arld toll
schedules.

11.03.02.018. Configuration Flle

All parameters and settings required to run the lane apphcatlon shall be maintained in
configuration files. Access to configuration files required to support the Lane Controller.
“operations shall be controlled. The configuration files can be maintained on the Plaza
Computer or downloaded along with the Lane Controller application file however authorized
personnel shall be able to make changes to the configuration files in the field, All Lane
Confrollers shall have defanlt- configuration files that will allow the lane to boot-up
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automatically. Authorized personnel shall be able to make change to parametets and settings
that are defined as configurable elsewhere in these techmeal requirements and the approved
design documents

- 11.03.02.019. Monitor Al Lane muip’men’t for Device Status

Bach Lane Controller shall monitor itself and associated lane equipment devices for status.
-Serial devices, such as the ACM and AVY reader, shall be polled for status. The health of
some digital devices shall be inferred from events, - If a device recovers after reporting a
-failure, then a recovery message shall be generated, The Plaza Computer shall determine if it
has lost communication with the appropriate Lene Controller; and. generate an alarm
message. All alarm, health and recovery message shall be reported to MOMS and the Real
: Tlrne screen.

I1.03. 02 020. D1ag;;ost1es and Egulpment Malfunotm ‘

The Lane Controller software shall execute penodlo dlagnostlc checks on m-lane equxpment
Intelligent peripheral devices shall be mterrogated for device status on a regular basis, A
device's failure to respond to a status inquiry, after a configurable number of retries shall be
‘regarded by the Lane Controller software as an equipment failure. Such tfests shall take place
in all modes of lane opefatlon and the results shall be placed in each Lane Controller s event
log

' Degraded modes of operatron shall be supported based on Busmess Rules developed during
the design process, The Contractor shall ensute the proposed Toll Collection System
continues to operate without logs of revenue: or v1srb1e 1Inpaet to the patron even if some
components of the System fail, :

11.03.02.021. Stand~a10ne Mode of Oneratiort '

The Lane Controller shall be capable of operating in a stand-alone mode for & minimum of -

- thirty (30) days-if commumications to the Plaza Computer are down. When operating in this

mode, the last files downloaded from the Plaza Computer shall be used while processing
vehicles. Upon re-establishing communications with the Plaza Computer all messages shall
be transmitted to the Plaza Computer without affecting the real time operations or degrading

 the lane operations, If any. downloads wers initiated while the commumications was down,
then these shall be re-transmitted to the Lane Controller to bring it up to-date, -

I1.03.03. Avatlability

The Lane Controller hardware shall be designed to operate without requiring any
maintenarice services for a minimum average time of one (1) year. The average shall be
calculated over the entire Toll Collection System. If the VES is a separate unit, the VES
hardware and software combined shall operate continuously without requiring any
maintenance services for a minimum average time of one (1) Vear.
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11.03,04.  Mean Time Between Failures (MTBF)

The Léne Controller shall operate continuously without any manual intervention or
maintenance services for a minimum average time-of ninety (90) days. The average shall be
calculated over the entire Toll Collection System. If the VES is a separate unit, the VES
bardware shall be designed to operate without requiring any maintenance services for a
minimum average time of one-hundred and eighty (180) days, - '

(IL03.05.  Express ETC Lanes

The Contractor Toll Collection System shall support Express ETC Lane operations, The
. CTRMA will have toll facilities that have only Express ETC Lanes, either two lanes or three
lanes in each direction. In the Express ETC Lane configuration there are no tolls booths and
patrons will have to pay their toll by establishing an account at the CSC using a transponder
or a license plate. If a vehicle drives through the toll lane without a valid account, then it is
considered a mon-payment and will be pursued per the established CTRMA Customer
Contact Policy and Procedures. ' C S

The Express ETC Lanes shall be designed in a redundant configuration where they are
" managed by a single Primary Lane Controller System with a “hot standby” Secondary Lane
Controller Systerh operating in parallel and able to take ovet in the event the primary wnit
should fail (automatic failover). When the secondary unit detects that the primary is off-
line, the secondary will assume the functions of the primary unit. Alarms messages shall be
generated when such an event oceurs. The Contractor’s failover design shall ensure that there
is no loss of revenue or transactions when one of the Lane Controllers fails. Only one Lane

Controller at a time shall generate revenue transactions. The switchover from the Primary
Lane Controller to the Secondary Lane Controller shall be transparent to the rest of the

-Systems.

The Toll Colléction System shall be installed overhead and/or on the ground and traffic will
travel through these lanes at normal highway speed. Express ETC Lanes shall have front and
redr cameéras and the System shall associate the front and rear images captured to the correct
non-paying vehicle. Capability shall exist to turn off front image capture if required and the
image shall not contain the images of the vehicle occupants. The vehicle tracking system
shall be accurate in associating tag reads to the correct, vehicles and ensuring the correct
images are captured, The proposed system shall have the capability to suppott pay by plate or
plate tolling (FTOL). '

There shall be a high level of redundancy in the System that is proposed for the Express ETC
Lanes. The Lane Controller(s) that support the Express ETC Lanes shall communicate to the
‘Mainline Plaza Computer or the Host Computer. The same Business Day processing shall
apply for transactions generated in Express ETC Lanes. '

11.03.05.01. Express BTC Lane Signage -

Since patrons do not have an alternafe means of paying the toll, early notification of the
upcoming toll facility is critical thus giving them. the opportunity to exit the Turnpike. The
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Express ETC Lane Systemn shall have the ability to aceommodate Value-Based pricing, and
as such the patrons need to be notrfied of the tolI they will pay if they choose to use the
'l‘urnplke

11.03. 05 02. Exoress ETC Lane O'oeratrons

When. not shut down for services, the Express ETC Lanes shall be open at all times, If the

System is rebooted, then it shall automatically come up in OPEN mode. Express ETC Lanes

shall be opened and closed remotely by authorized person using the Toll Collection System

application running on the workstations. In order to maintain ‘the Shift and Business Day

structure to Express ETC Lanes, the Express ETC Lane(s) shall close the current Shifi and
open a new Shift automatically three times a day per the three Shifts,

In the event of a communication fallure to the Lane Contfroller, it is very critical that the AVI
System and VES have sufficient buffering capability so that transponder reads-and images
are saved locally until communications with the Lanc Controller are re-established. In
Express BTC Lanes, the AVI System buffering capability shall be 5,000 transponders per
travel lane. Transponders read and images seved during this eondrtron will be ﬂagged For
the VES, images of every vehicle will be saved if Lane Controller communications is down
and the VES shall be capable of buffering at least a day’s worth of images. Processing at the
back ofﬁce Wﬂl ensure that patrons are tolled appropnately

. 103, 05 03. Value—Based Pricing

Althougti there are no current ‘plans for implementation at this t1rne the CTRMA Express
ETC Lanes shall be capable of supporting Value-Based Pricing based on tune-of~day, and
day-of—week and these parameters shall be configurable, _

II 03. 05 04, Determmatlon of Fare

Fare determination shall be petformed at the lane and later adjusted at the CSC based on the
transaction categorization, The BTC toll will be applied only to transponder iransactions at
the lane. The followmg rules will be applied for fare determination on Bxpress ETC Lanes:
- Ifthe AVC is operational, then the toll is based on number of axles for all vehicle types
-~ IfAVCis degraded then
o Fare is based on the tag olass for transponder equlpped vehicles that have a
' transponder class :
o Fareis based on default of 2 axles for alI other fransactions

11,63, 05 05. Saving of Images

In an Bxpress ETC Lane, images are critical and any loss in the images will result in Iost
revenue. The System shall be designed such-that the VES shall be gble to capture and save
images even if the AVC and the Lane Controller are not operatronal Images will be saved
for the following conditions:
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~ In'all cases where there is no valid transponder read, the front and rear image of all
vehicles shall be saved. It is desirable that in case of front images, only images of
vehicles with axles greater than two (2) be saved. '
— Front and rear images of vehicles traversmg the shoulder lane shall be captured, saved
and flagged. _
— If the VES loses coxmnmucatlons with the Lane Controller the image of gvery vehlcle
shall be saved. Images saved during this condition shall be flagged.
— Images shall be saved even in a degraded modo of operation and such transactions shall
"~ be flagged. :

I1.03.05.06. Express ETC Lane Transaction Processing -
These general rules shall apply when generating and processing transactions.
— At ledst one transaction shall be created for each vehicle and the Lane Controller shall
_ ensure that the transaction is complete prior to transmitting it.
—  All'non-ETC transactions shall contain the cash toll and the ETC toll amount
— Ttis not required to identify the lane however, al] vehicle transaotlons should be assigned
toa 1ane/plaza

1L04. Plaza Systel’n |

Plaza operations provide for the collection, processing and reporting of all toll revenue and
management of all toll collection activities. Operations at the plaza include Plaza Supervisor
activities, Toll Collector Management, Vault Management and Bank Deposits and Services.
Toll collection operations at the plaza consist of the collection of the eorrect toll amounts
from patrons in accordance with the established toll rate schedule, accounting of the toll
revenue, transfer of the fimds into the bank, and documentation of the toll collection
activities, Ramp tbll plazas shall report to a Mainline toll plaza and all ramp toll plaza
' actwmes will be managed from the Mainline toll plaza. Fxpress Toll Locations can either

report to a Mainline toll plaza or dlrootly to the host, but all processmg rules shall apply to all
transactions. .

IL04.01.  Plaza Computer Hardware

. The work under this section shall include all labor, materials and support services to
complete the design, fabrication, integration, packaging, delivery, testing and acceptance of
the Plaza System hardware in accordance with thess technical requirements. All Plaza
Computer Hardware provided under this Contract shall have a three (3) year warranty from
the Acceptance of Segment 1 and all hardware shall be supported for ten (10) years after
Acceptance of Segment 1. .

I (}4 01.01. Plaza Sexver

Tl1e Contractor shall furnish and install a complete Plaza Server at each speo1ﬁed pla.za
location and shall include all cabinets and ancillary equipment as may be necessary to
provide a complete and acceptable Plaza Server System. The Plaza Server System shall be
capable of performing all functions specified in these techmical requirements. If the
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- Contractor does not see the need for a Plaza Server, then detailed analysis shall be provided
to support this decision. A single server configuration should meet these technical
reqmrements :

The Plaza Server, including all major hardware elements, shall be of the latest design and
incorporate standard commercial prodicts currently in production and shall be manufactured
by the same computer company, except as specified. Contractor shall use proven server
- configurations that support future upgrades to processors, memory, storage, operating
syster_n database ¢te and the Contractor shall plan for ten (10) year growth in traffic. volumes.
It is desirable for the Plaza Computers, Host Computer, and peripheral hardware to be
supplied from the same manufacturer.  The intention is to increase compatibility and reduce
maintainsbility problems

The Contractor is responsible for ensuring the Plaza Server is sized appropriately and will
meet the CTRMA operational and fraffic gtowth projections for the next ten (10) years.
Users of the System shall see no obvious delays while generating reporis or accessing the
System for data. The Plaza Server shall have redundancy wherein disk failure does not bring

down the System

11.04.01,01.01. Data Back-up and Retention

Capabﬂlty shall be provided to backup the data on a daily basis without manual intervention
- using tape/disk libraries, Notification on the status of the backup process shall be sent to the
- MOMS. If there is a catastrophic failure that results in the loss of data, means shall be
provided to retrieve the data without disruption to the plaza operahons

- All data on the Plaza Server shall be available for thjrty (30) days with a fifteen (15) day
erchive ¢ycle (total forty-five (45) days) When the disk space utilization reaches 80%
capacity, a message shall be transmitted to the MOMS. Data older than thirty (30) days can
be deleted from the Plaza Server since the data is available on the Host Server. All deletion
of data shall be antomatic, without user intervention, and shall generate a message to be
transmitted to the MOMS.

11.04.01.02. Plaza Workstations

There are offices in the Mainline toll plaza Field Operations Building for toll operations
- personne}. Plaza workstations shall be installed in each designated office and be interfaced
to the Plaza Server. The plaza workstations shall be the latest technology available and shall
have flat panel monitors, Toll Collectors shall have access to the System from the counting
area. The plaza workstations shail also be used to access the MOMS and Secunty Access
System applmatlon software.

11.04.01.03, Plaza Pmlters

Laser printers shall be provided at the Mainline toll plaza Field Operations Building. The
printer provided shall also support the printing of the Toll Collector schedule,
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IL04.01.04. Bar Code Scanners

' In order to reduce data eniry errors, money bags, etc. will have barcodes t.hatlsha}llbe scanned
by the bar code scanner. The plaza workstations shall support the interface to these units,

1L.04.01.05. " UPS

All equipment critical to life safety and ‘operation of the tolI collection system shall be on
- UPS to ensure uninterrupted toll operatmns and prevention of loss of revenue. Additionally,
cepability shall be provided at the Host Computer to monitor the UPS performance at all
locations within the CTRMA Turnpike System. Software drivers shall be provided to
‘acquire, display, store and report all parameters provided as outputs from the UPS. The UPS
shall support the equipment for 2 hours and before total shutdown shall sent a méssage to the
Plaza Computer that will allow for a graceful shutdown of the Plaza Server. When the
System is on the UPS a n0t1ﬁcat10n shall be setit to the MOMS o '

1L04.01, 06 Emergencv Generators .

At toll plaza locations, emergency generators will be provided by others. Thc Contractor
shall furnish and install an electronic interface between the Plaza Computer and the
emergency generator to monitor its performance. At remote Express Toll Locations, the
Contractor shall furnish and install emergency generators to support each remote location.
~ Software drivers shall be provided to acquire, display, store and report all parameters
provided as outputs from: the emergency generator When. the System is on the cmergency
generator, a no’uﬁcatlon shall be sent fo the MOMS -

11.04. 01 07. Conunumcatlons Equipment

The CTRMA Toll Collection Systems shall be intsrconnected by fiber and dedicated lines.

" The Contractor shall work with the Developer in desigring the overall network architecture
for the US183-A Turnpike Project. All LAN and WAN comrinnications equipment shall be
the' state-of-the-art and shall be provided, as mecessary, to support the Plaza Computer
equipment installations. Where possible, fiber connections shall be used to connect remote
computers to the Plaza System.

11.04.01.08. Equipment Cabinets

Cabinets for the various components if the Toll Collection System shall be provided with
appropriate access doors, closure panels, face panels, stabilizer kit, casters, mounting and
installation hardware as may be necessary to provide a complete and operational installation,
Altinterconnection and power cabling shall be provided as necessary and shall be installed to
provide a professmnal look. Each cabinet front shall be enclosed with'a smoke, tempéred
glass door and key lock to shield the Systems from dust, The cabinet designs shall consider
the allowable space in the locations where the Plaza Computers are to be installed. The
cabinet, cabinet panels, and hardware shall be submitted to the CTRMA for approval.
Control Cabinets housings at the various.remcte Express Toll Locations will be provided by
others, : - :

1
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The Plaza Computer room that houses the plaza equipment shall be air-conditioned and
access doors shall be security controlled. All access to the computer room will be recorded.
Control cabinets at remote sites that house the toll collection equlpment shall be air
conditioned and access doors shall be security oontrolled ‘

L0402 Plaza Computer Systems Sofware

The Plaza Computer System Software compnses of the Plaza Operatmg System the Plaza
Database, the Toll Collectlon Apphca’uon Software and the Plaza Computer Software

1104, 02 01.01. Plaza Operatmg System

The operating system for the Plaza Computers shall consist of a mmlti-user, multi-tasking
operating system. - The operating system shall fully wtilize the Plaza Computer architecture
. and shall support all peripherals defiried in these specifications. The operating system shall
also support the. proposed cotimunications topology and Contractor’s apphcatlon software.
- The Contractor is responsible for obtaining all licenses as required in the name of the
CTRMA, All licenses shall be provided to the CTRMA. for all off-the-shelf operating system
software, The proposed operating system should have a future upgrade path and must be
supported for up'to ten (10) years. The proposed operating systern should have a warranty for
three (3) years after the Acceptance of Segment 1,

The operatmg system shall be a proven system used W1de1y throughout the United States for
intensive database operatmns and should be oompatlblo w1th the database and other. web-

based tools

I1.04. 02.01. 02 . Plaza Database

© The CTRMA requirss a hlgh level of reliability and security from the database used for the
storage ol transaction data and all other data, as applicable, for the CTRMA Toll Collection
System. The Contractor shall use the latest database that is field-proven to operate in a
transaction intensive envirohment. The database software shall be compatible with the
~ operating system and the application sofiware. The database used on the Plaza Server and
the Host Server should be the same. Appropriate licenses shall be provided to the CTRMA
for all off-the-shelf database software. The database softwars should Have a warranty for
three (3) years after the Acceptance of Segment 1. The selected database should have an
upgrade path and should support upgrades. to _operating systemn, apphcatwn memory,
prooessors “ete. for up to ten (10) years, . _

The Contraotor may propose not moludmg database software on the Plaza Server, if the
- Contracter deems the database softiware can reside solety on the Host Computer. However,
- the System shall meet all the technical requirements specified herein, and provide all the

required data integrity and security requued Complete documentation describing the
proposed data transfer and storage concepts shall be provided in the Proposal, sufficient to
allow the CTRMA fo review and determine compliance w1th these technical requuements
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11.04.02.01.03. Systemn Administration

Operation and monitoring of Plaza Computer operations shall be accomplished by means of
Remote System Management techniques. All processes shall be antomatic and failure of any
pracess shall result in a notification to the System Administrator. Alarm messages shall be
created for process failures that will be routed through the MOMS. System logs shall be
maintained for all processes and the logs shall have sufficient mformatmn to help amalyze the
problem. The System Administrator shall have the ability to manage user access security
including sign-on famhtles permission control, and different levels of access for the files and

dlrectones

II 04 03 . General Software F unctwnal .Requtrements

The Plaza Server collects eand stores all transaetlon and status data from the lanes, processes
the data to create summary data, and transfers all detail and summary data to the Host Server.
Data is ‘also created during noimal plaza operations (e.g., bank deposit mamfests, vault
information, etc.). This'data is also transferred to the Host Server for auditing and reporting.
In addition to data storage and transferring, the Plaza System is also respons1b1e for
downloading conﬁguratlon and status mfonnatlon to the lanes to ensure thelr proper
operatlon ' _

1t is desirable to have a single apphcatmn for all subsystems of the CTRMA Toll Collection
System, Depending on the access privileges and authorization levels, the required
~application/functions will be made available. .The apphcatlon software shall provide
functionality required by the Supervisor, Collectors, Anditors and other authorized users, All
applications shall use the latest state of the art technology to allow for flexibility,
configurability and ease of use. A web-based design shall be used and authorized users can
- access the application from anywhere on the network. The System shall have the ab111ty to
‘ automate all of the toll collection related activities, _

Screen des1gns shalI use Graphlcal User Interface (GUD), and self: ~help featu:es shall be
prowded to assist the users with data enter and retrieval, and navigate th:cough the screens.
The software shall instituie established data validation and user notification process to ensurc
correct and accurate data is entered. Where possable drop-downs and antomated entry | of data
shall be made available, :

The operational procedures and reguiréments are described here to allow the Contractor to
understand the CTRMA’s ' proposed operations. If the Confractor has Standard - Toll
Collection System application, the Contractor is allowed to propose such application if it
provides’ toll management, audit and reporting. funchonaht_y similar to what is described

" below.: The Proposal shall include the list of toll agencies where such a Standard application
- is used, The Pronosal shall also clearly identify functionality that is not in the Contractor’s

Stendard application and how such functionality will be provided. It i ig antlcmated that duting
the design review phase, the Contractor’s Standard application .will be reviewed and

modifications/additions to_it' discussed at_that time. The Contractor shall consider this
approach while pricing the Proposal and describe innovative plans for achieving the CTRMA
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needs, The screer designs and renort fonnats will be discussed, reviewed and finalized

during the demg@ phase, A
| IL04.03.01. Data Cemmuxﬁcaﬁons and Interface Requircrionts

The Plaza Server shall interface with various peripherals as detailed in these technical
requirements, -All messages between the Lane Controllers, Plaza Servers, and the Host
Server, including the Security Access Systemi and MOMS shall utilize a guaranteed
transmission protocol. The Contractor shall identify how message transmissions. between
System componerits are guaranteed. The application software, at.a minimum, shall provide
the following functionahty at the plaza :

. Acknowledgement and confirmation of all data sent to and recelved ﬁ‘om each Lane
Controller and the Host Computer as to be deﬁned in the CTRMA approved design
document

+ All messages and data feceived and recorded at the Plaza Computer must be avallable at

; the Host Computer immediately or within one hour of occurrence. - .

» Data that depends on the completlon of the Busmess Day is transferred after the
successful assignment of the Business Day. ©

e Receive transponder validation list (comprehens1ve and meremental), employee list, toll
rate and toll schedules, lane configuration files and lane executables from the Host
Computer, and distribute them to the individual Lane Controllers under its jurisdiction
within 30 minutes of receipt of each file. The Plaza Computer shall monitor and confirm
their proper receipt in each Lane Controller. If not properly received and subsequently
put on line by the Lané Controller, re-initiate the transfer and notify the MOMS and Host

. Computer,

& Maintain records of all versions of the transponder valldatlon hst employee hst toll rate

and toll schedules, lane configuration files and lane exccutables that it received from the

- Host Computer and that were successfu]ly ‘downlogaded to the lanes: Reports shall be

~ made available to verify the versions and the download status.. '

“s  Provide self: ~diagnosis functions to detect and teport on the status and funcuomng of the
Plaza Computer hardware devices, processes, tasks, and software applications as to be
defined in the CTRMA approved design document.

* Provide the capability to automatically identify m1ssmg or duphcated data and o
manually retrleve such data from its ongmal source.

11.04.03.02, Data Mana;zement Requirements

The Plaza Computer shall receive and store all data that it receives from the Lane Controller
and the Host Computer. Messages received from: the Lane Controller shall also be
summarized by various criteria for use by toll operations and audit personnel.

11.04,03.02.01, Receive and Store Data Received from the Lane Controllers
— All transaction messages generated in the lanes

- All alarm and status messages generated in the lanes
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~ AllToll Collector and vault aet1v1t1es generated in the lanes
—  All Toll Collector and vault summeary data generated in the lanes '
~ All events generated in the 1anes that get dlsplayed on the Real Tlme sereen

11.04.03.02.02.° Receive and Store Data Received from all Other Peripherals
~ All monitoring, status and alarm meésages generated from the UPS
~ All momtonng, status and alarm message generated from the emergency generator
— Al status and alarmn messages received from the plaza penpherals |

= All status and alarm messages reee1ved from proeesses and tasks rumning on the Plaza
Server : _

11.04.03.02.03. | Data Summar]zatlon

 The Plaza Server shall summarize the transaetlon data that it recelved from the Lane

Controller based upon the Segment of Duty (S OD) and Shifts worked by the Toll Collectors,
Traffic summaries will also be created every five minutes baseéd on class, payment type and
other parameters that are required for toll operations. ACM transaction summaries shall be
created for each vault insert/switch/pull activity.

I1.04.03.02.04. Business Day Asmgnment .

A Business Day process shal] run at the plaza thiat assigns a Business Day to the transaotlons

Segment of Duty (SOD), Shift summaries, vault summarics and other plaza related
. transactions. The System shall assign a Busmess Day to each Toll Collector Segment of
Duty (SOD) and Shift based upon the Shift that was worked. Shifts for Toll Collectors that
work across the days shall be assigned based on the day that has the longer length. If the
length is equal, then the Business Day assigned shall be the previous Business Day. Business
Day -for ETC transactions shall be the Trensaction Day. Business Day for. the ACM
' transactions and vault summaries shall be-the day the vault was pulled. If the Business Day
process fails for any reason, failure messages shall be created and reports shall be made
available to-authorized personnel. The System shall allow for the manual closure of a
Business Day and all such manual closures shall be flagged and reported

I1.04.03.02.05. Data Securlty

~ The Contractor shall ensure that master data records, once entered into the System, cannot be
deleted or changed without proper security and provisions for a complete audit trail, Only
authorized users are allowed access to the System and the data, and all logins and
modifications shall be recorded.
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11.04.03.03. Toll Collection Maﬁagement Requirements

The Plaza Coinpute_r shall provide the fdllo_wing activities as it relates to toll collection
management. During detailed design reviews, the .design of the functionality shall be
finalized and approved, : : o

]I.04.03..03.01. . Assignment of Business I_Jéy and Shifts

The toll collection process consists of a number of inter-related tasks performed by toll
- collection persomnel. The 24-hour toll collection day shall be called a Business Day and will

. operate from 00:00 AM to 24:00 AM. The Business Day will be divided into three Shifts, 8
.. _hours each. The System shall use these parameters in all data entry screens.

I1.04.03.03.02. Monej Bag Assignment

Functionality shall be provided to allow the Supervisor to assign a Money bag to the Toll
Collector at the beginning of their Shift. This process shall initiate the start of the Toll

- Collector’s Shift. The System shall institute checks to ensure that bags already assigned to a
Toll Colléctor for the Business Day are not re-used. All activity on the Money bag shall be
recorded and shall include but not be limited to deposit; pick-up, transfer etc. If the bag is
mutilated, then the entire bag is deposited into a new bag and the System shall aliow these
details fo be entered into the System. Various reports shall be made available to authorized
personnel. | .

11.04,03.03.03. Money Bag Deposit

- The System shall allow a Toll Collector to enter deposit data against the Money bag that was
assigned to them at the start of the Shift. Choice for summary or detailed data entry shall be
allowed. The Supervisor shall be able to acknowledge the receipt and deposit of the Money
bag by the Toll Collector. Toll Collectors shall have easy access to the System from the
counting area and printers should be easily accessible. Various reports shall be made
available to authorized personnel. '

1104.03.03,.04, - Create Money Bag Ma:_lifest"_ |

Prior to the Rifkin bag pick up, the Supervisor shall have the ability to generate and print the
Money Bag Manifest from the System. The report will identify all Monsy bags that have
besn closed and ready for pick up by the banking service. The report will also include the
Supervisor Money bag that contains all the Supervisor transactions for the Business Day. If,
for some reason, the Money bag néted on the report is not getting transferred, the Supervisor
will record this event and add comments against this bag. If additional bags not on the
Manifest are been transferred, they shall be enfered into the Manifest with the appropriate
reasons. All events related to the Money Bag Manifest shall be recorded in the System and
various reports shall be made available to authorized personnel.
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I1.04.03.03.05.-  Money Bag Pick-up and Verification

The Superwsor and- Bank Service Courier shall utilize the Money Bag Mamfest to Venfy that
each bag that should be picked up is accounted for. Once the Supervisor and the Bank
Service Courier personnel verify the Money bag transfer, they will both provzde signatures to
acknowledge the pick up. The Supervisor shall log the pick up event in the Money Bag
Manifest database and various reports shall be made available to.authorized personnel.

H‘04 03.03. .06. Lane Assignment

The Systom shall provide authorized users the ab111ty to assign Toll Collectors lanes for their
entire Shift or only for some SODs. The actual Key-In and Key-Out times shall be used by
‘the System while assigning a Business Dayto the Toll Collector’s SOD’s and Shift.

1.04.03.03.07. ' Change Fund Assignment

The System shall provide authorized users the ability to provide each Toll Collector a change
fund upon hire,: the details of which shall be entered into the "System. When the Toll
Collector’s employmént is terminated, it shall be returned and the System shall reconcile the
returns with what was issued. Functionality shall exist to allow authorized users the ability
audit the change fund at any time and enter comments.

11.04.03.03.08. Equipment Assignhent

The Syotom sllall have the ability to record the issue of eqmpmont‘such as uniform, badges,

pins, training manuals, cash trays efc, when a Toll Collector-is hired. Upon termination of

' employment these items shall be roturned and reoonolled

I1.04,03.03.09. ~  Real-Time Monitoring

The System shall display the transactions as they occur in real-time on any Workstatlon
- connected to the Plaza Server, Various colors and symbolic representation shall be used fo
focus on key items. Various screens shall be made available to display the following:

e Lane activity for all lanes at the plaza a.nd associated ramps along with the Canopy Light
S‘tatus

. ‘Detailed transaction actmty (oonﬁgurable) ont solooted lanes to inchide Toll Collector
clata AVC data, AVI data, etc. - :

+  Detailed transaction aotmty (configurable) on solectod Toll Collector to 1nclude Toll
Collector data, AVC data AV data, efe.
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«  Vault information related to 1nserts SW1tches, pulls and other ACM activities, percentage
full, etc :

. S-mmute and hourly traffic summary for each lane by payment type and totals
(configurable).

» Device status information accessible only to authorized users.
o Ability to print and/or save any of the screens as needed.

. Vanous notifications to the Supemsors to Aassist in toll co!lectmn operatmns such as vault
jam, receipt printer “out of paper’ etc '

There shall be a special detailed display of events as they occur in the lane, accessible to
authorized personnel, 1nc1ud1ng sensor ONJ/OFF, axle activity, transponder reads, Toll
Collector classification, coin counts, etc. Authorized users shall have the abﬂfcy to save
images if needed on select lanes for select times and select classes.

Capability shall be provided to- allow authorized personn’el to remotsly open lanes, control
canopy lights, sw1tch vaults remotely, clear ACM jams, a.nd change the configuration of the
lanes :

I1.04.03.04. Sl_ipérviso'rv and Management Requiremonts |

I1.04.03.04.01. Start of Shift and End of Shift Reconciliation

The System shall allow the Supervisor starting a Shift to reconcile the plaza cash fray with
the Supervisor ending the Shifi. Summary of all fransactions will be entered, The number of
transponders sold will be verified and inventory of transponders checked. At the end of the
Shift, a similar reconciliation will be conducted to balance the plaza cash tray. All these
events shall be recorded in the System, and- reports shall be made available to authorized

personnel.

11.04.03.04.02, Recording and Resolving Patron Complaints

Sometimes pafrons stop-by, mail-dn or calldn complaints of various types. Complaints
relating to short changing by Toll Collectors shall be investigated and refunds made as
necessary. All such events will be recorded into the System, and reports shall be made
available to authorized personnel.

11.04.03.04.03. Accepling and Recording No-Fund Payments

No-Fund paymenis are sometimes dropped in at the plaza, given to the Toll Collectors or
mailed in to the plaza. The Supérvisor shall have the ability to retrieve the No-Fund
transaction based on the information provided and process the payment. If the No-Fund slip
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is not providéd then the license plate information is used to agsociate the payment, If no
association can be made, then an attempt is made to contact the patron after which the check
is returned o the sender with an explanatlon Reports shall be made available to authorized

‘ personnel

11.04.03.04.04. . Supervisor Money Bag Deposit

The Supervisor working the last Shifi for the night shall have the ablhty to make a
Supervisory Deposit of all funds collected at the plaza by the Supervisors during their Shifts.
"If any change funds are required from the Bank, the request shall be included in the deposit -
and this process is automated. The Supervisory.Deposit shall be reported along with the

Moriey Bag Manifest, Reports shall be made available to authorized personnel.

11.04.03.04.05. Change Fund Audit

Periodically, 'th.e S'upervxsor' will select a Toll Colléctoi‘ and count their change fund. Any
.discrepancy shall be entered into the System and reported to audlt personnel, Reports shall be
made availahle to authorized personnel. : _

II.O4.03.Q4.06. Maint_ain Supervisor Log

The System shall provide the ability to create a Supervisor Log for the Supervisor when a
Supervisor logs into the System to open a Supervisor Shift. All unusual events like accidents,
lane closure reasons, maintenance calls made, maintenance actions taken etc will be entered
into the log. Thé Supervisor can edit the log before closmg the Shift, but once the Shift is
closed and the Supervisor has Iogged out, no more edits to the log are possible. These logs
will be acccSSIblc to authorized persontiel. :

11.04.03.04, 07, Maintain Employes Schedule

The Systemn  shall prowde the ab111ty for the. Supervisor to generate and mmntam the
employee schedule for the toll plazas and ramps under their supemswn Off-the-shelf
packages normally do not work and packages customized for toll collection is preferred, The
employce schedule shall be printed in a viewabls form,

I1.04.03.04.08. Recording Toll Collector Unusual Occurrences

The System shall provide the ability .for tthupervisorS to enter Unusual Occurrences into
the System that cannot be processed by the Toll Collector in the lane. These will be
associated with the Toll Collector Shift and will be accessible to the auditors.

11,04.03.05. Vault Management

The Plaza Supervisor is responsible for managing all vanlt functions and ensuring their
proper operations. At all times there must be an active vault inserted and available for all
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ACM lanes, Allremoved vaults must be stored in-a secure environment until they are picked

-up by the banking service. Banking services are necessary to transport vaults from the Field
Operations Buildirig to the designated bank for counting and deposit. Transport normally
oceurs with an armored truck.

The vault deposits are verified by the bank and deposit information is fransmitted electronically
to the CTRMA. Administrative Office for reconciliation. Vault pick-ups are typically scheduled
on a daily or more frequent basis. EHach vault.transferred to the banking service must be
identified and verified. All data related to the vault activity shall be recorded in the System
and various reports shall be made available to authorized persomnel. If a vault has not been
pulled for more than two (configurable) days, the Superwsor shall be’ notlﬁed via a System
message _

IL0403.050L, - Vault-Pull Operations

The Supervisor or authorized person shall schedule vault-pulls based on tha traffic volume at
the plaza. The Supervisor shall monitor the status of the vaults through the vault monitor
screen that 1ndloates the vault oondmons through vanous colors

II.O4_.03.05 02, Creation of Vault Manifest

The System shall allow the user to create a Vault Manifest for the day. A Manifest ID shall
be automatically assigried by the System. Vaults that were full and switched or are near full
-shall be moved to the Vault Manifest automa*mally The user can also select the varlts that
need to be added to' the Vault Manifest. The user can also de-select vaults that should not be
part of the manifest. Vaults that need to be pulled should be identified. Tf an existing Vault
Manifest is available, the user can add to it or re-print it. This report is used by the
Supervisor or authorized person to identify what vaults need to be pulled and transferred to
“the Bank Service Courier, vehicle. Once a vault is pulled it will be denoted as such on the
Vault Mamfest automatwally

Prlor to pick-up, the Supervisor in charge shall prmt the Vault Manifest Report from the
System. The report shall identify all vaults that have been pulled since the last pick up. The
Vault Manifest data is a combination of events récorded by the System (vault insert time,
vault active time, vault inactive time, and vault remaval (time and petsonnel ID), as well as
any status logged by the Supervisor (vault in sccure ares, vault picked up). The Supérvisor
shall be provided the ability to record all vauli-related events in the Vanlt Mamfest Reports
ghall be made avaﬂab]e to authorized personnel.”

11.04.03.05.03, Vault Pick-up Verification

The Supervisor and the Bank Service Courier personnel will utilize the Vault Manifest and
verify each vault that is picked up. If a vaulf was picked up that was not on the Manifest, it
will be added to the Manifest. If a vault on the Manifest was not picked up by the Bank
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. Service Courier, then it will be noted and comments will be entered against this vault. They

will both provide signatures to acknowledge the pick-up. The Supervisor will log the pick up
event in the Vault Manifest database. Reports shall bo made avaﬂable to- authorlzod

personnel.

11.04.03.05. 04' o Emergenoy Vault Switches

The Superwsor w111 monitor the vault status screen to detormme if there is a condition that
' requires an emergency (unscheduled) vault switch. Such conditions may be coin jams,
hardware failure, etc. This vault switch operation can be performed using the plaza Real
Time screen or can be done manually 2t the lane.” In ‘addition, it may become necessary to
perform an unscheduled vault-pull to ensure proper vault availebility. Reports shall be made
available to authorized personneL

11.04.03.06. Toll Collection System Reports

All data entered or generated if the System shall be retrieved through reports and screens.
Reports and screens made available through the System and on an adhoc basis and shall have
various selection and sort criteria and shall be easily oonﬁgurable All reports and screens
shall have the capability to be printed, saved in pdf format, html format, Access, and Excel
formats, Selected reports shall be automatically generated and made available to authorized
personiel at the start of the Business Day. The System shall have the ability to drill down all
‘high-level reports to the next level and to the details. Report designs will be presented and
finalized during the design review process. Data may have fo be summarized in order to
ensure that reports are generated within seconds of a report generation request. Additionally,
after the deployment and implementation of the Syster, there may arise the need to create
addmonal reports and the Contractor shall support such additions andfor modiﬁca‘aons

1L 04 03.07. TlIIlG Smohronmanon

The Host Computer shall be synchromzed to the Customer Service Contor Computer as
stated in the Texas Interoperability Specifications, All Plaza Computers and workstations at
the CTRMA Administrative offices shall synchronize time with the Host Computer. All Lane
. Controllers, Plaza Workstations, Security Access Systems, VES computers, and any other
computer that communicates with the Plaza Computer shall synchronize their times with the
Plaza Computer using off-the-shelf time synchronization software. If nceded synchronization
messages shall be sent to devices that do not support off-the-shelf time synchromzatlon
software. :

-TL0S, Securify Access System

The Contractor shall provide a Security Access System for the entire Mainline toll plaza and
all remote toll facilities, and all doors and cabinets that require authorized access. State-of-
the-art technology should be used and the System should be integrated into the Toll
Collection: System. An emergency alert mechanism shall be provided in every toll booth; and
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~ areas where money is stored. An initiation of this alert should be directed to the CTRMA
Security Facility at the Field Operations Building on the US183-A Tumpike. .

IL06.  Maintenance On-line Management System (MOMS)

The Contractor shall provide a Maintenance On-line Management System (MOMS) for
reporting and tracking alarm messages and maintaining equipment inventory. The MOMS
- shall gupport real-time paging of maintenance staff and shall be configurable to mest the

CTRMA operations requirements. Scheduling of all maintenance activities shall be done
through the' MOMS, All spare equipment tracking and purchasing- of all toll related
equipmient shall be done through MOMS. The MOMS can reside on the Host Computer ora
separate server can be provided. If a separate server is provided, it shall meet the Plaza
Computer System requirements. The MOMS shall be integrated into the Toll Collection
- System apphcatwn software. The Contractor shall work with the CTRMA in conﬁ guring the
MOMS to meet the CTRMA. mamtenance needs, |

ILO7. - Host Computer

The Host Computer is the depository of all toll collection data. Manual and ACM
transactions stop at the host and BTC transactions and non-payment are transferred to the
CSC/VPC for further processing. Manual transdctions are summarized at the plaza into Toll
- Collector Segments-of-Duty (SOD) and Toll Collector Shifts, and these shall be transferred
to the host for audit and reconciliation. Summatized data shall be used to generate various
reports that help the auditor with the revenue and transaction reporting, The transaction data
shall also be summamzed by time and ﬂ:llS data shall be used for traffic reportmg and trafﬁc
analys1s :

II 07.01.  Host Computer Hardware

_The work under this section shall include all labor, matena)s and support services to
complete the design, fabrication, integration, packaging, delivery, testing and acceptance of
the Host Computer hardware in accordance with the requirements of these specifications. All
Host Computer Hardware provided under this Contract shall have a three (3) year warranty
from the Acceptance of Segment 1 and all hardware ghall be suppoﬂed for ten (10} years
after Acceptance.of Segment 1.

I1,07.01.01. Host Server

The Confractor shal] furnish and install a complete Host Server confi guration at the CTRMA
- Administrative Headquarters and shall include all cabinets snd’ ancillary equipment as may
be necessary to provide a complete and acceptab]e Host Computer System The Host Server
configuration shall have full redundancy wherein the second server is 4 hot standby that can
be brought into service with no disruption to operations, While proposing the Host Computer
System, the Contractor shall consider Disaster Recovery Procedures thai shall be
implemented to ensure data security during a Disaster, The Host Server System shall be
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capable of perfonmng all functions specxfied in these speclﬁcatlons The Proposal shall detail
the Host Computer redundancy capabxhty :

The Host Server meludmg all major hardWare elements, shall be of the latest des1gn and
1ncorporate standard commercial products currently in production and shall be manufactured
by. the same computer company, except as specified. Contractor shall use proven server
configurations that support future upgrades to processors, memory, storage, Operatmg
. gystent, database, etc, and the Contractor shall plan for ten (10) year growth in traffic
volumes. It is desirable for the Plaza Computers, Host Computer, and peripheral hardware to
be supphed from the same manufacturer. The intent is to mc;rease eempat1b111ty and reduce
mamta1nab111ty problerns ' :

The Contractor shall be responsible for ensunng the Host Server is sized apprepnately a;nd
will meet the CTRMA operational and traffic growth projections for the next ten (10) years.
Contractor shall use effective data storage techniques for the management of data. Users of
the System shall see no obvious delays while generating reports or accessing the System for
' data

1.07.01.01. 01, Data Backup and Retennon

Capabﬂlty shall be prov1ded to backup the data on a daily basis without manual intervention
using tape/disk.libraries. Notification on the status of the backup process shall be sent to
"MOMS. If there is a catastrophic failure that results in the loss of datd, means shall be
provided to retrieve the data without disruption to the host operations. -

ACM and Manual transactions shall be retained on the Host Server for a period of six
months, after which they are archived. ETC transactions shall be retained for one (1) year
and then archived. Violations that are either paid or considered closed shall be retained for
one (1) year and violations that are considered open shall be retained until they are written
off. - Summarized data shall be retained on the host for at least two (2) years so that ammual
reports ¢an be generated. When the disk space wtilization reaches 80% capacity, a message
shall be {fransmitted to the MOMS. Any deletion of data shall be automatic, without user
intervention, and shall generate a message to be transmitted to the MOMS. '

The Host Server shall be sized to acconunode.te for the restoration of the archived data, if
needed. Users shall be able to gensrate queries from the restored data.

11.07.01. 02. . Host Workstatmns

Varlous admnnstrahve staff auditors and support staff reside at the CTRMA. Administrative
offices and nesd access to the Toll Collection System which includes MOMS and the
Security Access System. Workstations shall be installed in their offices to provide the
required access. The host workstations shall be the latest teohnology available and shall have
flat panel monitors.
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I1. 07 01. 03 Host Pnnters

Laser pnnters shall be provided at the CTRMA Adm1msﬁ*at1ve Ofﬂces to allow user to pnnt
rteports énd screens. Two large printers, that have automatic double-sided pnntmg options,
supporting 4 input trays and up! to 40 ppm shall be prowdad ) :

I.07.01.04. UPS

All equipment at the host shall be on UPS, and the Contractor shall furnish and install an
electrortic interface between the Host Computer.and the UPS to monitor the UPS perfor-
mance. Software drivers shall be provided to acquite, display, store and report all parameters
provided as outputs from the UPS. The UPS shall support the toll collection equipment at the
host for 2 hours and before total shutdown shall sent a message to the Host Computer that
will allow for a graceful shutdown of the Host Server. ’When the System is on the UPS, a
* notification shall be sent to the MOMS, _ _

II 07. 01. 05 Commumcatlons Egmpment

. The CTRMA Systcms will be interconnected by ﬁber or dedlcated 11nes as required. The
. Contractor shall. work with TxDOT and the Developer on the US183-A Tumpike in
_designing the overall network architecture. All LAN and WAN communications equipment
 shall be the state of the art and shall be provided, as necessary, to support the Host Computer
equipment installations, Network monitoring software shall be provided at the host to
monitor the System. network status and commumcatlons mcluchng the connechon to the
CSC/VPC.

IL07.01.06. Equipment Cabinets

Cabinets shall be provided with appropriate- ac0ess doors, closure panels, face pamels,
stabilizer kit, casters, mounting and installation hardware as may be necessary to provide a
complete and operational installation. All jnterconnection and powet cabling shall be
provided as necessary and shall be installed to provide a professional look. Bach cabinet
front shall be enclosed with a smoked, tempered glass door and key lock to shield the
Systems from dust. The cabinet designs shall considet the allowable space in the locations
where the Host Computers are to be installed. The cabinet, cabinet panels, and hardware
described in this section shall be submitted to the CTRMA for approval

The Host Computer Roorx that houses the host t:qulpment shall be_a1r—conditioned and access
doors shall be secitrity controlled. All access to the computer room shall be recorded.

AL07.02. Host Computer Systems Software

11.67.02.01.01. Host Computer Operating Sjrsfem"

The operating system for the Host Computers -shall consist of & multi-user, multi-tasking
operating system. The operating system shall fully utilize the redundant Host Computer
architecture and shall 'support all peripherals defined in these specifications. The operating
system shall also support the proposed communications topology, redundant configuration,
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and Contractor’s application software. The Centractor is responsible for obtaining all licenses,
as required in the name of the CTRMA. All licenses shall be provided to the CTRMA fot all

. off-the~shelf operating system software. The proposed operating system should have g firure
upgrade path and must be supported for tp to ten (10) years. The proposed operating system
shall havea warramy for three (3) years after Project Acceptance.

The operatmg system shall be a proven system used widely throughout the United States for
'1ntenswe database operations and should be compatible with the database and other web-
based tools. There shall be no degrada’uon of performance when numerous users access the
Host Computer : -

IL07.02.01.02. Host Cornputer Database

The CTRMA. requires a high level of rellablhty and security from the databaso used for the
-storage of transaction data and all other data, as applicable, for' the CTRMA. Toll Collection
System. The Contractor shall use the latest database ‘that ‘is field-proven to operate in a
transaction intensive environment. The datibase sofiware shall be compatible with the
operatmg system and application software, and shall support the redundant host architecture,
The database used on the Plaza Server and the Host Server shall be the same. Appropriate
licenses. shall be provided fo the CTRMA for all off-the-shelf database software., The
database software shall have a warranty for three (3) years after Project Acceptance with
maintenance services for up to ten (10) years. The chosen database should have an upgrade
path and should support up grades to operating system, application, memory, processors etc.

11.07.02.01.03. System Administration

Managing and monitoring of Host Computer operations shall be accomplished by means of
Remote System Managemont techniques. All processes shall be automatic and failure of any
* process shall result in a notificatién to the ‘System Administrator, Alarm miessages shall bs
created for process failures routed through the MOMS. System logs shall be maintained for
~ all process and the logs shall have sufficient information to belp analyze the problem The

System Admlmstrator shall have the ability to manage user access security including sign-on
facilities, permission control, and different Jevels of access for the files and directories:

I1.07.03. General Saftware Functional Requirements

The CTRMA shall _own_'al_l proper'ty- rights, including intellectual property rights, in the
software and all associated documentation developed and. provided under this Contract to
meet the requirements specified in this document. -

Toll Collector audit and reconciliation, and vault reconciliation are some of the key finctions
of the auditors at the host. The host will interface with the TxDOT Customer Service
Center/Violation Processing Center to transmit and reconcile ETC transaotlons and
violations.

Tho operatlonal procedures and requiremepts are. described here to_allow the Contractor to

understand the CTRMA’s proposed operations. If the Contractor has Standard Toll
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Collection Svstem application, the Coniractor is allowed to propose such application if it
provides toll management, audit, reconciliation and reporting functionality similar to what is
described below. The Pronosal shall include the l1st of toll agencies where such a Standard
application is used. The Proposa! shall also clearly identify finctionality thet is not in the
Contractor’s Standard annhcatlon and_how such . functionality will be provided. It is
anticipatéd that duiing the design feview hase the Contractor ] Standard application will be
reviewed and mod1ﬂcat10ns/add1t1ons to it.discussed at that tims. The Contraétor shall
consider this approach while pricing the Proposal and descnbe irinovative plans for aclnevmg
the CTRMA needs. The screen designs and report formats will be discussed, revwwed and

finalized durmg the design phase

11.07.03.01. Toll Colieo’aon Audit Functxons

All data entered by the Supervisors at the plaza and. money counted by the bark are
. transferred fo'thé Host Computer, At the System end, each time the Toll Collector logs in and
out of lane, SOD records are created by summarizing the transactions for that SOD. Af the
end of the Shift, a Shift summarization is performed. A Business Day Assignment process
that runs at the plaza assigns a Business Day to all pertinent data. All this data is transferred
to the host upon the completion of the Business Day Assignment process. The bank
information along with the data from the System shall be used to. audit the Toll Collector.
The main objective of the entire audif process is to ensure that the information is accuratc 50
that revenue and frans actmn reporting can be correct. .

11.07. 03.01. o1, Venﬁcaﬁon of Business Day Status '

. The first step in perfonmng the audit is a confirmation that the Business Day at the plaza has
" closed. This is a confirmation that all the System data from the lanes and the plazas have
reached the host and the audit can start: Business Day status report shall be available that
shows the status and mdlcates if there are any problems and 1if manual mtervantlon is needed.

1:107 03.01.02. .. - Audit A351gnment

The Audit Supervisor shall have the ability to asmgn each Auditor specific piaza(s) that they
need to audit. Only the plaza(s) assigned to an auditor shall be available to the Auditor for
- audit. Users with higher privileges can audlt all Toll Collectors.

11.07,03.01.03, Bank Cash Dep0s1t

The Auditor shall have the. ability to generate ‘rhe Bank Cash Depos1t Screen that shows a
. quick comparison of the Toll Collgetor Deposit as recorded by the Toll Collector to what was
reported by the bank for the selected Business Day and Plaza. Only the plazas assigned to the
Auditor shall be made available, Variance (actual — indicated) shall also be shown along with

a % variance. Variances of 1% or mare are flagged, and variances of 5% or more are flagged
for further investigation by the Plaza Supervisor and/or the bank. Capability shall exist to
ad_]ust both the deposit amount and the amount reported by the bank. All adjustments shall
require the entry of comments and the anditor can choose from a list of common comments
or add their own. The adjustment shall be recorded in the System and the record shall be

flagged.
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Once theé adjustments for inidividual Toll Collectors are made and the Auditor is satisfied

~with the data, they shall have the ab111ty 1o choose or enter comfuents for this selected day.
The System shall recaléulate the % variance with the adjustinents and this process shall be
deemed complete once it is acknowledged as corfiplete by the Auditor. Once this process is
complete, this screen shall become View Only and all other changes shall be made via an
adjustment screen. Most common reasons for variance are the deposit of the change fund
and missing bank data. Various reports shall be made available to puthorized personnel,

All adjustments shall be made available to the Audit Supervisor for review and approval.

11.07.03.01.04. Plaza Toll Collector Audit

After confirming the Bank Cash Deposit Screen to be complete, the Auditor shall have the
- ability to generate the Plaza Toll Collector. Audit Screen for a selected Business Day and
. Plaza. Only the plazas assigned to the Auditor shall be made available. The screen displays
the followmg data for each Toll Collector Shift:

=" Axles: indicated (by Toll Collector), detected (by tréadles/loops) and AVC: -
Total Vehicle Count: indicated (by Toll Collector) and AVC : ‘
Revenue: indicated (by Toll Collector) and actual (by bank)

—~ Variance for each of the above will also be shown

LN

Toll Collectors who have a 5% or more variance in any of the categories above shall be
flagged. The Auditor then reviews the details for selected Toll Collectors and/or confirms a
TQII Collector audit as approved. Ifa Toll Collector Shift warrants further investigation, this
is notéd on the screen. The Auditor shall have the ability to choose or enter ¢omments for
each Toll Collector or the entire screen. Upon the completion of this process, the Aunditor
approves the data on the screen by acknowledging the process as complete. Omnce this
process in complete, this screen shall become View Only. Adjistments to the Toll Collector
Shift are not made through this screen. Various reports shall be made avaalable to authorized
personnel, ‘

11.07.03.01.05. Toll Collector Adjustments

Toll Collectors who were flagged for investigation during the above process are further
audited through ithe Toll Collector Adjustment process. The Auditor shall have the ability to
generate the Toll Collector Adjustment screen for the selected Business Day and plaza and
the flagged Toll Collectors shall bé listed with the summary information as above, The
Auditor shall have the ability to bring up the details for the selected Toll Collector and
performs the audit. The details for aud1t include:

— - Toll Collector classification summary for each payment type
—. - AVC summary for each payment type

— Variance between AVC and Toll Collector classification

— Indicated, detected and AVC axles with variances '
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~ Expected revenue for sach payment type w1th total expected revenue
~ Actual revenue and any adjustments made during the audit process
' An alarm message generated during the Toll Collector’s Shift
Any unusual occurrences recorded for the Toll Collector $ ShIft

The Aud1tor shall have the ab111ty to review detailed transaction data, alarm or any other
_ details that'is available in the System to help with the audit. The necessary adjustmenis are
made, appropriate comments are chosen or entered and the audit is completed. Upon the

completion of this process, the sdtne screen shall be miade available to the Audit Supemsor_

for approval. Once approved, no more changes shall be made and the Toll Collsctor Audit is
* considered complete for that Business Day. The Toll Collector récords that are adjusted shall
" be flagged and all the audited Toll Collectors aré ﬂagged as Audit Complete. Upon the
completioni of the sbove process the Audit Supervisor is notified that the Toll Collector
auchts are complete Vanous reports shail be mads avmlable to authorized personnel

II 07 03 01 06., Toll Colleetor Audit Approval

The Audlt Superv1sor shall have the ability to generate.the Toll Collector Audit. Approval
screen, review the adjustments and the data, and approve the Toll Collector Audit. Once this
process is eomplete all reports shall display a complete flag denoting the data is final. Any
data that arrives either from the barik or thé pliza after the completion of this process shall be
flagged as exceptions and should not change the reports. If this were to ocour, the Audit
Supervisor shall be notified and ad_]ustments can be made when closmg the honth. Vanous
leports sha]l be made available to authonzed personnel

_II 07. 03 01.07. - Toll Collector Performance Evaluauon

Vanous Toll Collector Performancé Reports shall be mads available to authorized personnel
that help identify problem Toll Collectors. The reports shall display variances from System
recorded information and also variances with other Toll Collectors. All unusual occurrences,
alarms, and comments entered by the Supervisor and audit perscnmel shall be dlsplayed to
help analyze and investigate any potentlal problems,

11.07.03.01, 08 7 Toll Collector On-site Audit

~ Based on the performance of the Toll Collectors, some of them shall be identified by the

System for an on-site audit. The Audit Supervisor shail have the ability to generate Toll
Collector performance reports that display problematic Toll Collectors identified during the
audit progess. All information regarding the audit shall be entered inio the System and
reports shall be made available to authorized personnsl. :

11.07.03.01 09 - Change Fund Audlt

On a random basis, the Auditors perform an aud1t on the Plaza Change Fund and identify
discrepancies that are recorded in the System. Various reports shall be made available to
authorized personnel.
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11.07.03 01 010 Patron Refunds

Patrons, who are short—changed by the Toll Collector, report the incident to the Supervisor at
the plaza, or call in the incident, The details shall bé recorded and the request is forwarded to
the Auditor automatlcally for investigation when the Supervisor is unable to identify the
discrepancy at the plaza. The Auditor reviews the Toll' Collector Shift information to
determine if there is a cash discrepancy. Depending on the findings, the patron is refunded
the monies or the request is denied, All events related to this incident are recorded in the
System Vanous reports shall be made avalioble to authonzod personnel,

11.07.03.02. Vault Reconclhatlon

Coins deposited i in the ACM are collected in the vaults At regular 1ntervals the vaults are
* pulled and vault-pull message containing the vault contents shall be generatéd. At specific
times the Bank Service Courier picks up the vaults. At the time of pick up, the Vault
Manifest is used and the Supemsor and the Bank Service Courier personmnel venfy the vaults
transferred v :

11.07.03. 02 oL, Bank Vault Reporting

The bank sends a vault reconoﬂlatlon file electronically that contains the details of the vault.
The Confractor software shall support all electroriic transfer of data with the bank. The
System shall process this-file and ¢ompare, the vaull-pull message data and the bank data for
vault audit purposes. The Auditor shall have the ability to generate the Bank Vault Screen
for a selected Business Day and plaza, The screen shall display the expected counts as per
the vault-pull message and the actual as counted by the bank. If there is a vault reported by.
the bank that is not in the System, then.it shall be flagged and the Supervisor shall be
- requested to investigate, If the System shows a vault that.is not in the hank file, then the
bank:and the Supervisor are notified. If the need arises and the.vault information has to.be
entered, then-the auditor is given that cap ab111ty to enter the vault information into the System
and the record is‘flagged. If vault entries are mads, ‘fhe System shall require the eniry of
comments: Various reports shall be made ava11ab1e fo authonzed personnel. :

11.07.03.02.02. Vault Reconciliation and Ad_]ustment

After the initial verification and adjustments are made, the vaults are reconciled using the
Vault Reconciliation Screen. Once the process is complete, the auditor approves the seréen.

Data shall be made avallablo for reportmg the vault information, and they can be printed or
saved : . :

11.07.03.02.03. Vault Status

The System shall be provided with capabilities to generate reports that can display vault
history by many forrhats allowing the anditor to identify problem lanes or problem vaults.
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11.07,03.02.04. u ' Vault Revenue Reportmg

The System shall be prov1ded with capabilities to generate reports that can dlsplay the vault-
revenue and other vault detaﬂs This report can be generated by various selection criteria and

sort optlons

1507.03.03, ETC Rcconclllatmn

Unlike the Manual and ACM transaotmns ETC transactions are transmitted to the CSC/VPC
for posting' to the customer account. ETC transactions shall be batched in files and
transmitted every “hour (configurable) or every 100, 000 (coniigurable) transactions to ensure
that they are posted nnmediately to the CSC/VPC. The CSC/VPC shall acknowledge the
receipt of each file and post the transaction to the customer account, The host shall save all
aclmowledgements for mvestlgatmn purposes for at least one month. If the transactions
belong to other mteroperable agencies, then they are forwarded on to those agencies by the
CSC/VPC. RBvery transaction transmitted to the CSC/VPC shall be reconciled back to the
CTRMA host on a file-by-file basis, and those transactions that are transmitted to other
agencies shall be identified. All ETC transactions shall be reconciled back to the host until
they are considered closed and have reached their final state. The details of the CSC/VPC
interface shall be subrmtted dunng the design phase through an mterface Control Document

(ICD).

11.07.03.03.01, ETC Transrission Reconciliation

Authonzed personnel shall have the ablhty to génerate the ETC Transmission Rieconciliation
report on a daily basis to confirm. that all the transactions reported for the Business Day for

. the CTRMA System have been transmitted to the CSC/VPC and has been acknowledged as

received. - The CSC/VPC shall be notified if the report shows files. that have not been
acknowledged by the CSC/VEC. ' The host maintenance staff shall be notified if the
transactions are shown as not transmitted. This is the basm report that is the building block
for all other ETC reconclhatlon TepoIts.

11.07.03.03.02. . ETC Transaction and Revenue Reconcﬂlatmn

Authorized personnel shall have the ability to generate the ETC Transaction and Revenue
Reconciliation report for a Business Day to help the CTRMA reconcile the ETC transactions
and revenue. It shall detail the posting status and be able'to very quickly help identify
problems. Transactions that are sent to other agencies normally reconcile back within two
(2) days, and this report shall be considered final when all the transactions are reconciled
with a posting status. Any varlances in the connt and revenue are investigated. This report
shall also display what is owed by the CSC/VEC for transaction posted to the TxDOT
CSC/VPC and what is owed by other agencies. The report shall-be generated by the Agency,
by plaza (lane or class), Various selection criteria shall be made available, and it can be
generated for a range of days, by month and by a range of months.

The ETC Revenus is booked as revenue as soon as the report is determined to be final for the

day the transactions occurred, and will be the amount that is reconciled as payable.
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H.O7.03.03103.' . PTOL Transaction and Reverue Reconciliation

Non-payhients that are posted to the plate account as transactions (PTOL) shall be reported
separately and reconciled back at the transactions level very similar to the ETC toll. The
Business Day of the transaction is used fo report the transactions and revemue. The fees
charged to the customer for a PTOL is reported separately at the CSC level only.

II.O'? .03.03.04. . VTOL Transaction and Revenue Reconcxhatmn

Violation that gets converted to toll is posted to the patron-account and is considered ETC
toll revenue (VTOL). Such transactions shall also be reconciled back at the transaction level
and posted a Busiriess Day of the date it was converted to toll. This will ensure that the ETC
" revenue posted for the date of the transaction does not change. VTOL is reconciled
separately but very similar to the ETC toll. Similar reports shall be made available to
reconcile the VTOL transactions and revenue. ' : o

- ILO7. 03.03. 05. - ETC PTOL and VTOL Deposu Reconcﬂlanon

ETC, PTOL, and VTOL revenue that is expeeted for each Business Day shall be reconciled
against the payment made by the CSC/VEC to the CTRMA, ETC, PTOL, and VTOL revenue
for the TxDOT customers is usually paid the next Business Day.  Payments from. other
interoperable agencies can be made later but should be made within a week. . Reports
~avajlable at-the host shall allow for such reconcilistion and shall match the bank wire
1nforrnat10n

11.07.03.03.06." ETC PTOL and VTOL Adjustments

After the BTC, PTOL and VTOL are posted to the account it is possible that there eould be
disputes that result in the adjustment of the original toll. Such changes in revenue are
considered adjustments for financial reporting purposes, and it reported on the date the
adjustment was made. Adjustment information shall be send to the host electronically to
reconcile the deposits. Reports shall be available at the host and CSC/VPC that show these
adJustments and reconcile the payments made at the CSC/VPC.

II.O7,03.0f4.. Violations Reconciliation

Violation revenues are not realized immediately and recovery of the full amount is not
poss1ble For ‘revenue reporting-purposes, violation toll revenug and violation fines/fees
revenue ate reported separately. A violation goes fhrough numerous stages before a toll -
amount is recovered, and it bas various points of closure (Reject, VTOIL, PAID, Waived,
Write-Off, etc). The time-frame for a violation toll to be recovered could be three (3} days to
as lohg as sixty (60) days or more. For ease of tracking the violation through its stages and to
ensure the violations are reconciled, violation reconciliation reporting is divided into two
stages; Pre-Noticing and Post-Notieing

Vlolatlon transactions are transmiited to the CSC/VPC once a day (conﬁgurable) The
CSC/VPC shaﬂ aeknowledge the receipt of each file. The host shall save all
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atknowledgements for investigation purposes for at least ‘one month. Every transaction
transzmtted to the CSC/VPC shall be reconcﬂed back to the CTRMA host until lts closure,

- As the y1oIat10n moves through various critical stages, the mformatmn shall be reported back
. to the host for tracking putposes.. The violation reconciliation teports shall be based on
Business Day and shall be generated by plaza and by lane. Theé System shall dlso have the
capability to drill down the high level reports to the class level, providing the details on
violation pattern. These reports shall have sufficient data to inform the anditors of how many
violations of the total were issued notice, how any violations were rejected, how many
violations were converted to customers, etc, This information shall also be used to monitor
the performance of the Systern and the CSC/VPC operations. If many violations are getting
rejected due to bad 1 1mage quality, then the Toll Collection System mamtenancc staff must be

notlfied

11.07.03.04. 01, Review of Violations Status

- Reports will be available at the, CSC/VPC to monitor the violations and the VPC operahons
and authorized CTRMA personnel shall be provided the ability to access to these reports via
the host, ,

11.07.03.04.02. _ Reconciliation of Violation Payments

Depernding on the CSC/VPC operatioris, violation payment may be remitted to a lockbox at
the bank or could be processed at the CSC/VPC. Regsrdless, the payments shall be
reconciled against the violations on a transaction basis and the amount paid to the CTRMA
mhust match the payment information, Violation tolls, violation admlmstratwe fees, and

violation fines shall be reported and reconciled separately: Various reports shall be made,

available to authorized personnel to help reconcile violation transactions and payments and
also the VES perfonnance ’

11.07.03.05. Traffic Monitoring

For the purposes of traffic reporting and analysis, all transaction data shall be summarized by
fifteen (15) minute intervals by payment method and vehicle class, The System shall have the
capability to generaté traffic reports and graphs based on transaction date so that these reports
can be used 1o help project the traffic patterns for each toll location for a given time period.
These reports are used by the Plaza Supervisors and Traffic Engineers when configuring the
lanes and therefore needed on a lane basis. The System shall be capablé of generating Traffic
Statistic and Analysis reports on an hourly basis or in fifteen (15) minute intervals by
payment method and by vehicle class showing the traffic volumes for each lane at a foll
facility. Various graphical presentations shall be made avzulable showing vehicle travel
patterns and proj ectmg various traffic statistics, :

. H.07.03.06. Toll Collection System Reports

- All data entered or generated in the System shall be retrisved through reports and screens,
Reports and screens made available through the System and on an ad-hoc basis shall have
various selection and sort criteria. All reports and screens shall have the capability to be
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© printed, saved ih pdf format, html format, Access, and Excel formats. Selected reports shall
be automatically generated and made available to. authorized personnel at the start’ of the
Business Day Réport requ1rements and de51g11s shall be presented and finalized during the
© design review process. Additionally, after the deployment and implementation of the System,

there may arise the need fo create addltlonal reports, and the Contractor shall support such
add1t1ons :

11.07.03.07. Problem Repomnfz

The host personnel shall have access to the MOMS reports and can generate thése at any time
to obiserve the performance of the Maintenznce Contractor and also observe the gverall

performance of the System. System problems that require lane closure for more than two (2)

hours need to be mvesttgated

I1.67.03. 08 Host Management Functlons

Various adrmmstratwe functions related to toll collecucn operations are performed at the
~host, and the System shall provide the capabﬂlty to authorized persoimel to create and
mochfy the reqmred mformatron

11.07.03.08.01. - Employee Setup and Maintendnce Screen

Employes Setup and Maintenance isa critical task since the employee desxgnatmns created
through the System shall determine what privileges and access rights each employee is

_granted, The System shall have the capability to create new employees through the System
or through dafa obtained from the other CTRMA. systems such as the Payroll System or the
Human Resource System. Through this screen, the employees shall be designated vartious
titles based on their roles and responsibilities (job deseription). As one of the initial tasks, job

" descriptions shall ba created and the job description should identify if the position is reqlured
to have access to open the lanes. The System shall allow the input and editing of generic job
description/titles.

This screen shall be also used to activate and inactivate employees and also terminate them,
The saie screen shall be used to assign User ID and PIN for access to applications and
authority to open lanes. As soon as thie information is saved, the Bmployee Identification List
shall be transmitted to the plaza to be sent down to the lanes. As soon as it is received by the
lanes, the new lst shall be initiated without rebooting the ‘lane. The same BEmployee
Identification List shall also be used by the Security Access System and the MOMS

appllcatlon

H 07.03.08.02. Screen and Report Acces's

Capab111ty shall be provided to assign privileges and access rights by _]Ob descnptmn to the
Toll Collection System application including the seourity access application and the MOMS
application. All application access and privileges shall be controlled through-one application,
All available screens and reports shall be displayed along with a listing of the job
descriptions. For some screens, users are only allowed to view the contents and not allowed

to enter any data; For some screens, the user is not allowed any access at all. Access
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ptivileges can be ohanged at any time, and are based on job -description and are not at an
1nd1v1dual Ievel : :

1L 07 03.08.03. - Toll Rate and Schedules

Capability shall be prov1ded to create and manage .Toll Rates and Schedules from the Host
Computer and transmit the data to all the lanes from the plazas. Since the toll rates are
different for each of the toll locations, seperate rate tables shall be created for each toll
location.. The toll rate for cash and ETC transactions shall be defined for each class of
vehicle. The CTRMA System shall support Value-Based Pricing and separate rate tables
shall be established for the various periods of congestion based upon time of the day and day
of the week. The System shall support a Holiday’S_ehedule allowing different rates to be in
effect on a hohday A Default Rate Table is also defined which shall be used when no
specific rate table is defined for a specific time. The System shall have the capathty to
suppott up fo ten (10} different toll rates. _

Toll Schedules shall be established that detenmne when the various rates go into effectand a
twenty-four (24) hour period shall be defined. The CIRMA System ghall have the ability to
define different rates for each day of the week and allow for as' many time slots within the
day as are needed; Hourly increments are recommended. Toll Schedules shall clearly tell the
lane when the new toll rate goes into effect and at that time the new toll rates shall be used.
. The lane shall close and. open automatically when the new toll rate goes into effect. All
apphcable reports shall display the toll rate and toll schedule ID. The System stiall have the
capablhty fo support up to ten (10) dlfferent Toll Schedules. _ ‘ .

11.07.03.08.04. Lane Controller Exeeutabl_e Download

The System shall have the capability to download Lane Controller executable files and all
other files required by the lane for its operations. Successful dowitload of the files shall be
verified and alarm messages generated if these files did not make it to specific lanes. Where
possible all System application updates shall be’ automated Tequiring no aeuon by the toll
operanons personnel : _ _

1.07.03.08.05. - Non-Revemue Audxtmg

The System shall have the capability to allow authorized personnel to generate quenes based
. on trahsponders and transponder range fo obtam the travel details.

11.07.03.08.06. System Maintenance Screen

In order to ensure that all the processes are working and file- transfers are successful, the
CTRMA System Maintenance person shall access screens that can verify the status of
* warious fils transfers including the files transmitted and received from the CSC/VPC. If files
have to be transmitted to the lanes, this sereen will show if the files were transmitted to all
the lanes and what version is in use. Screens shall be available that show all the alarms
generated by the various Systems including the operating system and the database.
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11.07.03.09.. Finance Reporting -

- The System shall haye the abﬂlty to generate a series of fingneial reports that will assist
Finance and Budget with. monitoring, tracking and reporting revenue and cash flow for
accounting and plauning purposes. - The data for these reports shall be stored on the System
for at least 24-months so that past year analysis can occur, ' Report capabilities shall allow
data to be presented on a monthly or year-to-date basis. As appropriate, data can be
generated on an authority, plaza or lane basis. Typlcaﬁy, data i is stored and reported on a
Business Day/Business Month :

II.07.03.09.01. o Rev;:nue Reporting

The following Revenue Reports, at a minimurm, shall be available to Finance and Budget to.
~ identify the expeoted revenue from the System for a Business Day.

Lane and Plaza Shlft Reports —  These reports identify the expected revenue broken down
by Cash, ETC and Non-payments. 'In addition, other types of Unusual Qccurrences {(e.g.,
Insufficient Funds) shall be 1ncluded in the report. For ACM lanes, the vault details shall‘
'also be reported, , . -

‘Money Bag Report — Based on the Money Bag Manifest, this report provides information
. on the amount reported to be deposzted and the bank count for each Money bag associated
with a Business Day. :

Vault Regort — Bzised on the Vault Manifest, this rep‘ort provides information on the
expected (reported by ACM) and bank count for each vault associated with a Business Day.

11.07.03.09.02. Transadiion_angl_ Revenne Analysis

The following reports, at & minimum, are required by Finance and Budget to identify
Transaction and Revenue totals for cach Month. This information shall be used to analyze
total expected revenus, Finance personnel shall be provided screens that show the various
revenuges and transactions for a month. Through this screen various adjustments shall be
made to finalize the transaction and revenue reporting for a month. Adjustments against
ETC and Violation revenue are also made through this screen Screens shall be available by
plaza and for the entire Turnpike System :

: Transactlon/Revenue Summary Report This report 1dent1ﬁes, on a Monthly basm the
total number of Cash, ACM, BTC and non-payment transactions for each location on the
Tumpike System. Also included for each category are Fare Axles and Revenue. Similar
reports for Year to Date and Monthly comparisons to last year’s data are also required,

Non-payment Trend: Since the Finance and Budget is responsible for all of the CTRMA
revenue, they shall have the ability to review Non-payment Trend reports to identify the
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lanes with high ﬁon—payment rates, Non-payment Trend reports by plaza by lane for a
Business Day/Month shall be available to assist Finance and Budget in this endeavor,

Imag_AnaIvsm Loss of revenue due to bad i 1mage is also an issue that W111 be monitored by
Finance and Budget. Reports showing the details of the image rejects by plaza by lane for 2
Business Day/Month shall be available to prov1de Fmance and Budget the pemnent
information. )

- I1. 07 03 09. 03 ' Fmanmal Audit

. At a minimum, the Transaction/Revenue Reconclhatlon Report shall be. available to Finance
and Budget to identify the Transaction and Revenue for each location on the Tumpzke

* System on a Monthly basis. This report identifies Total Transactions/Revenue including any
System and operational adjustments. The ETC data includes total and reconciled counts for
the Customer Service Center /Violation Processing - Center. This report shall be the final
report generated by the System consuienng all the adjustments made for the Business
Day/Month _

L 07 03.09. 04 . Fmanmal Revenue Reportmg

Once the Busmess Day is closed, the final revenue reported by the System shall be entered
- into the General Ledger for the appropriate accounts. Since Non-payment and Violation
Revenue are collected months after the non-payment transaction. oceurred, Finance and
Budget .shall have the ability to make the appropnate adjustments Daily, Monthly and
Yearly reports shall be avaﬂable . :

H 07 03 010. SVstem Admunstratwe Functmns

System Administrative staff at-the host shall have the ability to momtor the Plaza and Host
Servers and perform day-to-day System maintenance functions to ensure that the System is
performing efficiently, Various tools shall be provided to automate the necessary activities
and aIl fallures shall result in the notification to the MOMS. '

_ I1,07.03.011. Plaza Host Commumcatmns

The System shall be capable of allowing authorized plaza and host personnel to communicate
with each other electronically very similar to messaging. This tool shall allow.for files and
screens to be transmitted among authorized personnel. Such a feature will streamline the
communication process and expedite the inquiry and investigation process.

I1.07.03.012. Interface to TxDOT CSC/VPC Systems

The Confractor shall design and develop an interface with the TxDOT CSC/VPC Systems for
the transfer of the ETC and Violation data as specified in the Interface Control Document
(ICD). The ICD will be finalized during the design process, The host shall also transmit the
Toll Rate and Toll Schedules electronically to the CSC/VPC.,
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The host shall. also receive the incremental (changes on at least an hourly basis) and
comprehensive (conplete list once a day) Transponider Validation List from the CSC/VPC
and forward the information to the Lane Controllers. The Contractor shalfl work with the
CSC/VPC System provider to implement an intérface between the CTRMA host and
- CSC/VPCin accordance with the agreed to ICD. . oo

'II.07.03.01 3. Interface to the Banking Services

The Contractor shall design and develop an mterfaco with the designated banking services to
receive the Toll Collector and vault money counts. The tra:nsfor and notification of the funds
from the CSC/VPC to the bank shall bc automated ' :

" 11.08. | Performance Requlrements . "\.

The Contractor shall provide a Toll Collection System that is designed to meet the accuracy
and throughput requirements listed below at the speeds specified below for each lano type.
These requlrements apply to all lane types ,

- It is recognized that, to some extent, performance of the ETC poition of the toll collectlon
system will be dependent on the performance achieved by the TransCore tags and readers, as
well as the quality of the tags and battones being used from cooperating agencies. The
Contractor. is required to design the ETC portlons of the toll collection system with the
functionality and performance capabilities equal to or better than the documented
performance oharactonsncs achieved by the TransCore elemonts of the systom .

The Contractor shall prov1do a Toll Collection .System that is designed with the objective of
meeting the accuracy and throughput requirements listed below at the speeds specified below
for each lane type which may be adjusted to reflect the performance achievable with the toll
tag technology. These requirements apply to all lano types.

I1.08.01. " | AccuracyRequ:rements

The Confractor shall prowde a Toll Colléction System that mcets the accuracy requlrcmcnts
described “below. During the Operational Test, the System compliance with these.
requirements, as modified to reflect toll tag characteristics, must be verified before Project

Acceptance.

11,08.01.01, -Vehiclc Detection and Association Aceuracy .
The Systern shall without exception detect vehicles and accurately associate axles and other
sensor infortmation to the vehicle with an accuracy of 99.9%.

J1.08.01,02. Vehicle Classification Agouracy
The System shall without exception classify vehicles with an accuracy of 99.9%.
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IL.08.01. 03. TagRead and Association Accuracy |
The System shall read the 'IXTag that i$ properly mounted w1th an accuracy of 99.9% and

shall correctly associate the tag reads with the correct vehlcle 'with an accuracy of 99. 9%
I1.08.01,04, Image Capture Reporting Aceuracy |

The VES shall capture, report and correctly associate an unage to the correct veh1clc as
' deﬁned inthe Business Rules with an accuracy of 99.9%.

I1.08.01.05.. Image Canmre Quality

The quahty of image capture shall allow for the license plate nmnbers to be identified

through the use of Optlcal Character Recognition (OCR) software and the Contractor shall .

work with the VPC vendor in meeting the VPC reqmrcments The 1 1mage quality shall allow

for the identification of the jurisdiction. The feld of view of the image captured shall allow
the vehicle type and the location o'f the vehicle to be determined from the image.

11.08.01.06. Transactlon RGDOI'tInH Accuracv

All tra.nsactlons generated by the Lane Controllers in accordance with the above accuracy
requirements shall be reported at the associated Plaza Computer and the Host Computer with
an accuracy of 100%.

I1.08.01.07.  ACM Coin Deteotion and Counting Acouracy

The ACM shall be capable‘cf detecting and measuring all American coins currently in
circulation in the U.S, The coin counting accuracy shall be 99.96% for valid coins. - Valid
coins w111 be defined as the programmed coins in the ACM coin dctccﬁon table.

Ir 08 02 T ransaction T, hroughput Requirements

The Toll Collection System shall be deslgned to have the capability to process vehicular
transactions at the rates defined below for the given lane configurations.

« ACM/ETC Lanes — Coins and AVI | 900 vph

o Manual/ETC Lanes — Toll Collector and AVI 800 vph

* Dedicated ETC Lanes ‘ - 1200 vph

* Bxpress ETC Lanes - 2200 vph per lane
I1.08.03. ACM Coin Detection and C‘ounting Speed Requirements

The coin detection and counting speed of the AM shall be based on two criteria. The speed
to detect and count a single coin transaction shall not exceed .8 second for valid coins. The
speed to detect and count up to five coins for the same transaction shall not exceed 1.5
seconds for valid coins. '
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C IL08.04.  Image Pracessing Thmughput.}i‘eqmrements

The Toll Collection System ; shall have the capability to Process images at the rates deﬁned
below for the given lane conﬁguratmns

ACM/BTC Laries — Coins and AVI -~ - - 30%

»

* Manual/ETC Lanes — Toll Collector and AVI . 1%

s  Dedicated BTC Lanes - 6%

¢  Express ETC Lanes : - 50%
I1.08.05. Deszgn Speed.s‘

The Systern shall be des1gned to have the capablhty to process vehicles travehng at the
speeds shown below for the given lane con_ﬁguratmns

* ACM/ETC Lanes — Coins and AVI . . . 0-50 mph
¢ Manual/ETC Lanes ~ Toll Collector and AVI o 0-50 mph
" » .Dedicated ETC Lanes -~ o ' L 0-80 mph
- » Bxpress ETC Lanes : _ - 0-100 mph
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: Chagter III

11T, Installatlon Requirements and System Implementat]on

111,01, Installatlon Program

The Contractor is responsible for the installation of all Toll Colleotlon System equipment
provided under this Contract. The I)eveloper is rosponsﬂ)le for the Infrastructure design and
installation on the US183-A Tumpike. The TxDOT is responsible for the Ifrastructure design
and installation’ on other toll facilities as specifically described in the Attachment B, Scope of
Work. The Contractor is responsible for coordinating with the Developer and the TxDOT during
the build-out phase to ensure the Contractor’s design criteria are considered. The Contractor shall
submit to the CTRMA for review and appi‘oval Installation Plan and Installation Dfawings. The
Contractor shall use the Schedule identified in Attachment B as a gmde]me for the installation

work.

‘This section outlines thie installation requlroinents of the CTRMA, which shall include all labor,
materials, transportation, and support services (where applicable), All installations shall comply

with dll applicable laws, ordinances and codes (spec1ﬁoally, NEC, TxDOT and OSHA), and have -

the approvel of all governing authorities. The Contractor shall be responsible for all costs
associated with any permits, plan reviews and inspections,

To ensure that all systems operate as expected, the Contractor is requxrod to paftlclpate in the
installation phase of the toll facilities. There will be a meeting, or a series of meetings, between the
Contractor, the Developer TxDOT and the CTRMA to cleatly defing and develop the mstallatlon
reqmrements methodoiogy, timetables, test scripts, roles and contingency plans. :

The Contractor is also required to be present throughout the dctual installation of the toll faoihhos
infrastructure to ensure that it is build to the spec1ﬁcat10n of the Contfactor and meets the Toll
Colleonon System Installation needs.

0102,  Installation Scope of Work

This sectioh describes the Contractor’s installation IGSpOIlSIblhtleS as it relatos to documontatlon
installation and {esting, _

L0201, . Installgtion Reguirements

The Contractor is responﬁible for installation, terminating and testing all oquipmont prov1ded by
the Confractor as part of the Toll Collection System under this Contract. It shall include but not

be limited to;

1.02.01.01. In-Lane Sysiems

The Contractor is responsible for:
— All conduits, trays and wiring for all in-lane equipment and connections to the plaza
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Insta]]atlon of all cabinets and enclosures requlred for the in-lane electionics including air
conditioning devices as required

Installation of all support structires requ:red for the toll collection eqmpment

Installation of any roadside cabinets and termination of equipment in these cabinets

" Installation, termination and field festing of all in-lane equipment

Tuning and testing of the AVI System -
Installation and testing all in-booth equlpment

. Installation, configuration and testmg of the ACM, and it vaults

Irtstalling all equipment and wmng needed for the Security Access System
Installing and testing of the UPS and Emergency Generators on Bxpress Toll Locatmns and
on Toll Ramps B ‘ ‘ ‘

III 02. 01 02, Plaza System
The Conftactor is responsible for

Installing and testing all plaza workstatmns prmters and other equ1pment in the Field
Operations Building

Installation of the Equipment Cabmets and Plaza Servcr System in the Plaza Computer room
Installation of ihie Local Area Network/Wide Area Network and. supporting network
equipment

Installation and testing of the UPS-

Installation and testing of the Bmergency Generators

_ Installation of the Security Access System
Tnstallation of the communication network to various ramps. ‘and CTRMA Ad:tmmstratwe

Ofﬁces as needed

I1.02.01. 03 Host Systcm 7

The Contractor 1s responsible for:

Instalhng and testing all host Workstatlons prmters and other equipmient in the CTRMA

 Administrative Offices.

Installation of the Equipment Cabinets and Host Server System in'the Host Computer room
Installation of the Local Aréa Network/Wide Area Network and supporting network
equipiment

Installation and testing of the UPS

Installation of the Security Access System

Installation of the commumcatlon nétwork to vanous ramps/F1eld Operatlons Buﬂdmg and

CSCNPC
L2, 02 Documentation
The Contractor shall submit to the CTRMA for review and approval the following
documentation.
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111.02.02,01, hlstal.latzon Plan

The Installation Plan shall describe the installation concepts to be used by the Contractor while
installing the CTRMA Toll Collection equipment. It shall detail all the termination and testing
that will be performed on each component to make 1t operatlonal In general the Installation Plan
shall address the fol]owmg at a m1mmum o

— The need for: all mstallatmm to.be as transparont as possﬂale to the motonng pubhc at
facilities where the roadway is open to public : :

- The need to complete all installations with safety as the paramount theme

~ The logistics associated with the mstallatmn of equipment and systorns at various sﬂ:es along '
the CTRMA Turnpike

~ The need to complete all installations in accordance with the project schedule -
— Detailed lane and toll booth equipment and layouts

- ‘_Detailod AVI Roador Unit and antennae equipment and layouts

- Pro-mstallatmn test and aooeptance prooodures

- Shop drawmgs documentation a:nd other requlred subnuttals

-~ Lane-sub-system testing and aoceptance procedures

- Plazajhost sub system testmg and accoptanco procedures

The Contractor shall take all actlons necessary to prevont any probloms that could xmpact vehicle
throughput or ondangor any patron, Authority employees, or Contractor employees during lans
equipment installation activities. Any physical problems. identified during site visits or during
construction shall immediately be noted and be presented to the CTRMA. The Contractor shall
cease all work as- directed by the CTRMA, where applicable. The Contractor shall certify to the
CTRMA. that 4 site is ready for the installatior of new equipment before any installation activity
bogms No work shall be 1mt1atod at any site w1thout the wntten authonzahon of tho CTRMA.

1L 02 02. 02 Installatmn Des1@: and Drawmg

The Contractor shall submit shop drawmgs detailing the mstallatlon design that can be used on-
site for installation purpose. All elecirical installation work shall be compliant to applicable
electrical standards and must meet the Engineering Design Standards described below. All
installation -drawings that ere used for on-site installation purposes should be certified by a
Professional Engmoor UPS and Emergency Generator inste}lation and wiring diagrams should
include the sizing requirements, Detailed drawings shall be prowdod for each lane configurations
and if measurements differ from site to site, these shall be noted: For the Plaza/Host Computer
room installation, detailed equipment cabinet layout drawings shall be provided. If break out
boxes are required such details shall be included. :
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I, 02 02.03, Engmeormg Design

The Contractor shall securs the services of a ﬁllly quahﬁed engmeermg des1gn fn'm(s) for the
purpose of performing all 1nfrastructure related engineoting design (civil, structural, electrical,
mechanical, and architectural) and the preparation of related plans and documentation under this
Project. All design work shall be performed under the direct supervision of a Licensed Engineer
of the appropriate discipline or Architect in the State of Texas. The engineering design firm(s)
shall be subject to the approval of the Authority. If the Engineering Design effort is performed
by ‘the Contractor, the Contractor shall submit documentatmn showing the requxrod
quallﬁcatlons :

III 02 02.04. Electrical Work

Electrical work to be performed shall include, but not be lmited to, the following general items
of work:

. 1. TInstall junction boxes and terminate new cable and conduit attachment devices, where
applicable. A new grounding system shall be provided for the Toll Collection facilities. .
Conduits, manhole frames, metallic junction boxes and other conductive items shall be
bonded to the grounding system in conformance with the NEC.

2. Prepare the Field Operations Building and the CTRMA Administrative Offices for the.
installation of new plaza computers and associated equipment and new host computer and
assaciated equipment, respectively. Fumnish and install new isolated ground UPS circuits,

_ where required. An adequate quantity- -of 1solatod ground receptacles shall be provided

.with UPS conditioned power circuits, throughout the Field Operations Building and

. CTRMA Administrative Offices, in support of any new toll systems computer equipment”

installed under this Contract. These receptacles shall be clearly identified by color and
labeled as- receptacles prov1dmg igolated ground UPS power for computer use only.

3. Iustall the oleotncal mfrastructure in toll booths, toll islands, tun.nols and toll plaza
canopies, as requlred to facilitate the installation of the new lane controllers, patron
feedback equipment, AVI equipment, VES equipment and AVC- equipment, The
Contractor shall determine the electrical power type requirements (i.e., conditioned or

: uncondmoned) for each item of equipment installed under this Contract and shall ensure
that appropnate electrical 1nfrastructure 1s prowdod to support those requlromonts

4, Perform all modifications w1thm toIl booths and at toll islands to accommodate the
installation of the new toll system equipment and related items of work, to include but not
belimited to terminations of new. equipment, performing all electrical installations
associated with the installation of new toll system lane confrollers, making required
comnections to other toll booth systems, and prowdmg all protection and grounding of
equlpment and devices. :

5. Furnish and install new surge protection equipment in the Field Operations Building and
CTRMA Administrative Offices power rooms on incoming utility elecirical services.
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6. Furnish and install a new lightning pr'oteotion_ system for the toll.collection facilities.
111.02.02.05, Eleotrical Methods and Materials | |

The followmg methods and materials spoc1ficatlons shall be followed, as apphcabie, for items of
general electrical work to be performed under this project. References mads 1 in this section to
various Divisions- and- Sections (e.g. 16000) refer to the Construction Specifications Institute
(CSI) Standard Specifications, and subordinate sections of the same document. The Contractor
shall utilize the master CSI document as a standard reference for all electrical work not
spec:1ﬁca11y cited i in these Techmoal Specifications. -

IL.0202.05.01. Blectrical General Provisions (Soctiox_l 16000)
SUMMARY o o o

This section speoiﬁes several categories of provisions for o]eotrioal work, including:

-1 Certain adaptive expansions of requirements spoo1ﬁod in D1v151on 1.
2. General performance requirements within the electrical systems as a whole.
3. . General work to be porfonnod as electncal work, because of its close association.

SUMMARY OF ELECTRICAL WORK

Sp_ecificét_ions: - Refer to Division 16 sections ‘for'the'priniary._teohoioal specifications of
electrical work' o o , : :

General OQutline; The general facilities and systems affected by work or proposed under this
C‘ontraot are as follows

1. g Elootr]cal service, control and power d1st1‘1butmn systoms 1noludmg the olectncal
connection of equipment.

2. Standby and special power gonorators and transformor/ convertor/rectlﬁor eqmpmont
3. Toll Collsction systems.

4, Computer Systems.

5.

Lightning Protéction Systems

COORDINATION OF ELECTRICAL WORK S |

Refer to D:msmn 1 sections for geheral coordination reqmromonts applicable to the entire work,
1t is recognized that the contract documents are diagrammatic in describing certain physical
relationships’ which shall be established within the electrical work, and in its interface with other
work including utilities, and that such ostabhshment is the e.xoluswe responmbﬂn"y of the
Contractor.
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_ A:range electneal work in a neat, well organized manner with conduit and similar services
running parallel with primary lines of the building construction, and with a m1rumum of 70"
overhead clearance where possible.

Locate operating and control equipment properly to provxde easy access, and arrange entire
“electrical work with adequate access for operadion and maintenance. Advise other’ trades of
openings required in their work for the subsequent move- m of large units of eleetrlcal work

(eqqument)

Coordination Drawings: For locations where several clements of electrical work shall be
sequenced and positioned with precision in order to fit into the available space, prepare
coordination drawings (shop drawings) showing the actual physical dimensions (at accurate
scale) required for the installation. Prepare and submit coordination. drawings prior to
purchase-fabrication~installation of any of the elements involved in the coordination. - :

Coordination of Options and Substlfutlon Where the contract documents perrmt the selection

from several product options, and where it becomes necessary to anthorize a substitution, do not
proceed with purchasing untit coordmamon of mterface reqmrements has been cheoked and
satisfaetonly estabhshed : -

SUBMITTALS FOR‘ELECTRICAL WORK

The Contractor, | pnor to forwarding shop drawmgs and product data to the Engmeer, shall check
all conditions. and make all corrections and sign and date each set. No shop drawings will be
reviewed by the Engineer without the signature of the Contractor Wlnch shall signify that he has
cheeked the subm;.ttals _

Record Drawings: ‘For eloctiical work; give special attention to the complete and accurate
recording of underground conduit and/or cable. Location of major pieces of electrical equipment
if different than shown on drawings such as panel boards and major feeders should be carefully
recorded on a set of record drawings maintained for this purpose. Work done by change orders
“where, not sHown on original documents should also be so recorded. These reeord drawings shall
be submitted to the Engineer upoti completion.

QUALITY ASSURANCE AND STANDARDS -

Speciﬁéally, for the electrical wofk (in addition to standards specified in individual work
sections), the following standards are imposed, as applicable to the work in each instance:

NEC, National Electrical Code (NFPA No. 70).
NFPA No. 101, Life Safety Code.
" ANSI C 2, National Electrical Safety Code.
ANSI C 73, Dimensions of Attachment Plugs and Reeeptacles
NECA standards for installation.
NEMA standards for materials and products.
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UL, Underwriters Laboratories.

PRODUCTS' ELECTRICAL WORK

Refer to Division 1 sections for gcneraI requlrcments on products, materils and cqmpment The
fcllcwmg prcv1smns expand or modlfy the requirements as applicable to clcctncal Work

Product Listing: Prepare the product l1st1ng for electrical work, scparatcly for the listing(s) of
products for other work. Include hstlng of each significant item of equipment and material used
in the work; and indicate the generic name, prodnct name, menufacturer, model number, related
spemﬁcauon section number(s), and estimated date for start of installation. Materials such as
ccnductors, conduit and boxes taken from Contractor's stock need not be hstcd For prmclpal
cqmpmcnt items, lzst the input/output ratings, : :

Compaublhzy Prcv1dc products wWhich are compauble with other products of the electrical.
work, and with other work requiring interface with the electrical work, including electrical
connections and gontrol devices. For exposed electrical work, coordmatc colors and ﬁ.mshes
with othet work.

ELECTRICAL SYSTEM IDENTIFICATION

Distribuition System Fquipment: Prowdc engraved plastic laminate nameplites (orangc with
black letters ANSI A13.1) on all distribution system equipment including but not limited to
switchboards, distribution panels, panclboa:rds and systern control panels. Text shall be pancl_
name, dcs1gnat10n and electrical characteristics. Letters shall be 1/8" high unless larger size is
required for clarity on large arrangements. Markcrs and colors shall meet requirements of ANST
A13.1-1975 where applicable. (Generally orangs with black lettering). Lighfing and power
panclboards shall have typewritten circuit schedules. Al junction boxés and boxes related to .
flexible wiring system shall be marked Wlﬂl pancl angd cu‘cmt connectlon usmg black 1ndcl1b]e
markcr . : _

Underground Cable Identification: Bury a contiruous, pre-printed, bnght-colcrcd plastic ribbon
cable marker with each uriderground cable (or group of cables), regardless. of whether conductors
are in conduit, Locate each directly over cables, 6" to 8" below finished grade. '

Cable/Conductor Tdentification: Provide cable/wire labels on each ccnductor of primary
electrical runs, at enclosures where condyctors of more than orie circuit or systetn are present and
mtcrmptcd Mark to match contr act document fumbering and other numbering as subsequently
established, Secondary branch wiring with color-coded conductors nesd not be labeled.

Opcratlonal and Warning Signs: Provide engraved plastlc~la.1mnate or baked enamel s1gns at
locations of major units of electrical equipment including panelbosrds, control centers,
fransformers, lighting controls, emergency gear, and alarm, signal, TV and similar systems,
where affected by work under this project. : :
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Provide warning signs where there is hazardous exposu:re or danger associated with access to or

operation of electrical facilities, Provide text of sufficient clarity and lettenng of sufficient size

- to'convey ‘adequate iriformation at each location; mount permanently in an appropnete and
effectlve loeatlon Cornply with AN SI Al3. 1 standard for color and desigri. :

Qperational Tags: Where. needed for proper and adequate information on operation and
maintenance of electrical systems, provide tags of plasticized card stock, either pre-prlnted or

- hand printed to convey the. message.

ACCESS_ CUTTING AND PATCH]NG

Access Units: The work of this article is-limited to the provisions for access to electrical work.
In general and where possible, furnish or fummish-and-mount required access units to other trades
prior to their work, so that cutting and patching for the subsequent installation of such aceess
units will not be requ1red ‘ -

In occup1ed spaces; prov1de finished accéss units of the maximum coneea]ment type including
locks where appropiiate, and matching other access units provided in the same expanse of finish
(for non-electrical access, if any).

Removable Access Plates: Where only hand access is Sufﬁcient, provide removable plate-type
access unit, of minimum size which will facilitate the required access, Provide units of the type,
style, destgn, material and finish approprlate fot the location and exposure in each instance. In
exposed surfaces of ocoupied spaces provide round plate units, flush floor units and frame-less
low-profile wall units, prlmed-fer—palnt in painted surfaces and pohshed chrome or staintless steel

. ﬁmsh in other surfaces ' -

Cuiting and Patchme; Comply with the requuements of Division 1 for the euttmg and patehmg_
of other work to accommodate the irstaltation of electrical work., Except as’ individually
authorized by the Engineer, cutting -and- patching of electrical work to accommodate the
installation of other work is not permitted. :

FLOOR AND WALL PENETRATIONS

Where electrical materials penetrate walls or floors that ave a part of a fire separation or

assembly, the openmg shall be effectively sealed to rnaintain separation integrily, Openings -
shall be closed using General Electric RTV850 S1hcone RVT Foam, or approved equal to forma
fire rated, water-tight seal, installation with automatic mixing only. The penetration seal

materials shall pass ASTM E 814 (UL 1479) Standard Method of Fire Tests for Through

Penetration Fire Stops up to the required firs resistance.

EXCAVATING FOR BLECTRICAL WORK

The work of this article is defined to include whatever excavating and back-filling is necessaty to
install the electrical work. Coordinate the work with other excavating and back-filling in the
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same area, mcludmg dewatering, ﬂood protectlon provisions, and other temporary fa.cllltles

" Coordinate the work with other work 'in the same area, including other underground services
(existing and new), landscape development, paving, and floor slabs on grade. - Coordinate with
weather conditions and provide temporary facilities needed for protecnon and proper
petformance of excavating and back-filling, :

General Standards: Bxcept as otherwise requ1red comply w1th the applicable provisions of
Division 1 for electrical-work excavating and back-filling. Refer. instances of uncertain

apphcabﬂrty to the__Engmeer for resolution before proceeding.-

Replacement of Other Work: Where it is necessary to remove and replace landeape work,
pavement, flooring and similar exposed finish work, install the replacement to meet original
conditions as approved by the Engmeer :

ELECTRICAL WORK CLOSEOUT

Refer to D1v1s1on 1 sections for general close-out requirements, Maintain a déily log of
~ operational data on electrical equxpment and systems through the close-out period; record hours
.of operation, assigned pcrsonnel power consumption and smular 1nformat1on, subnnt copy to the

Authority.

Coordlnauon with Mechanical: Coordinate close-out operations with close-out of toll collection
systems, -and- other power consuming equipment. = Accurately reéord locations of pnmary
conductors which are underground or otherwise concealed Test run electrical equipment in
coordination with test runs of mechanical systems. Clean and Iubricate operatronal equipment,
Document the operatrons sequencing, maintenance and safety/emergency provisions of the
electrical systems in the Maintenance Service Manuals Until the time of final acceptance of the
total work of the Contract, maintain the electrical systems. As pafr of the Maintenance Trammg
perform the Jollowing at a mlmmmn

Describe each basic electrical system.
Ontline basic maintenance procedures and major equipment tumaround requirements,
. including adjustments to optimize output and efficiency of electrical systems.
.. Display and conduct a "thumb- -through" explanation of mamtenance manuals, record
' drangs spare parts inventory, storage of exira matenals meter readings and similar
~ service 1terns

Construcnon Equipmeni: After completion of performance testing and training, remove
Contractor's tools, test facilities, construction equrpment and similar devices and materials used
in execution of the work but not incorporated in the work. :

BLECTRICAL SYSTEM TEST

Modifications to building electrical systems upon completion shall be tested end adjusted by
factory engineers from applicable equipment manufacturers, where required. The Contractor
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shall be responsible for coordinating test and adjustment times to prov1de sunultaneous testmg of
complete system. Certified reports containing ﬁlll test procedures and results shdll be submitted

to the Bngmeer for approval

System tests_shall, include Contraeter'testing of conductors -and busduets, teeﬁn'g of all branch

circuits, secondary devices and ground fault protection systems.

Upen cempletion of testing and submission of approval of report, a delﬁonstreﬁon_ of operation
shall be conducted in the presence of the Engineer. Factory representatives for applicable
eqmpment shall be present for this demonstratlon '

Upon completmn and energizing of electrical s