
GENERAL MEETING OF THE BOARD OF DIRECTORS 
OFTHE 

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, et 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 Board of Directors that Caseta Technologies be· 
retained to provide to!Lsystems implementation and maintenance 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 Teclmologies 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; and 

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 

AUSTIN: 053071.00003: 316825vl 



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: 

General Counsel for the Central 
Texas Regional Mobility Authority 
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Ap~c¼ 
Robert E. Tesch 
Chairman, Board of Directors 
Resolution Number 05-36 
Date Passed "4/27 /05 



CENTRALTEXAS REGIONAL MOBILITY AUTHORITY 

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 
subdivisiori of the State of Texas, 13640 Briarwick Drive, Suite 200, Austin, Texas 
78729 and Caseta Technologies, Inc. (Contractor) with offices located at 700 

. Brazos Ave;, Suite 500, Austin; Texas 78701, 

WHEREAS, the CTRMA issued a Request for Proposal (the_ "RFP") dated 
IJecem.ber 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 implementation of a Toll Collection System on the CTRMA Turnpike System 
(the "Turnpike Systein"); and . 

WHEREAS, the Contractor has carefully reviewed availabl? designs and 
documentation on the Turnpike System related to the Installation of the Toll 

. :Collection _.S.y~tem_and_has sQbmitted its Proposal dated March_J, 2005, (the 
"Proposal") in response to the RFP; and 

WHERE:AS, the CTRMA has determined that the Proposal best satisfies the 
objec!ives set forth in the RFP and best serves the CTRMA's interests; and 

WHEREAS, the CTRMA desires to purchase from the Contractor and the 
Contractor desi_res to design, sell, install and maintain the Toll Collection System 
pursuant to the terms and conditions of this. Contract; · 

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

1. 
,t'<. . 

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 J"ime Period Schedule, Attachments A, B, C, D, E, F and G, the 
Proposal, and all amendments added h.ereto as Exhibits, al.I of which are 
incorpora\ed 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-lciwest order of precedence) shall be. as follows: 

(a) Any · amendments to the Contract Documents, which 
amendments.are attache.d as Exhibits to the Contract. 

(b) The Contract Documents. 
(c) Contractor's Detailed Design Documents as approved by the 

CTRMA. . . · 

(d) The Contractor's P~oposal, to the extent it meets or.exceeds the 
requirements of the Contract Doc.uments. In other words, if the 
Proposal can reasonably b.e interpreted as providing higher 
quality materials or seNices than those required by the Contract 
Documents or otherwise contains offers; statements or terms 
more; advantageous to the CTRMA, Contractor's obllgation·s 
under the Contract Documents shall include compliance with all 
such statements, offers and terms contained in the Proposal. 

Notwithstanding the order of precedence set forth above, in the event of a 
conflict within documents .of the. same priority_:(fo_rJnst1:1n9_e_, l:)_~ty.leen 
Attach merits 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 Documents as a result of negotiations with 
the CTRMA shall .be included as part of this Contra'ct and attached hereto 
as an Exhibit. · 

5. CONTRACT CHANGES IN GENERAL. Changes in the Contract 
Documents_or the work required thereun_der 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 limitations 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. 
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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 provided 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 prices are stated in the Contract Documents. or subsequently 
agreed upon, and if quantities originally 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 unit prices shall be equitably adjusted. 

6. CHANGE ORDERS. . A Change Order is a written instrument prepared 
by the Engineer and signed by the CTRMA, Contractor and Engineer 
stating their agreement upon all of the following: . 

(1) a change in the Toll ¢ollectlon System; 
(2) · the amount of the adjustment in the Contract Price, If any; and 
(3) the extent.of the adjustmentin the Contract Time, if any. 

Methods used In determining adjustments to the Contract Price may 
Include those methods described under Construction Change Directives. 

For purposes of this Contract, "Contract Price" shall be equal to the total 
price fcir.tnepartici.iTar segment ot tlie-Projectmr·specifieu 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 to this Contract. · 

7. 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 Toll 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 
Directive, without Invalidating the Contract, order changes in the Toll 
Collection System within the general scope of the Contract consisting of 
additions, deletions or other revisions, the Contract Price and Contract 
Time being adjusted accordingly. 

A Construction Change Directive shaii be used In the absence of total 
agreement on the terms of a Change Order. 
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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) 

(2) 

(3) 

mutual acceptance of. a· lump sum properly itemized and 
supported by sufficient data to permit evaluation; 
unit prices stated in the Contract Price Schedule or 
subsequently sigreed upon; · 
cost to be determined in a manner.agreed upon by the parties 
and a mutually'acceptable fixed fee. 

Upon receipt of a Construction Change Directive, the Contractor 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 deterrninlng them. 
Such agreement'sha.11 be effective immediately and shall be recorded as a 
Change Order. . 

If the Contractor does not respond promptly (within 48 hours) or disagrees 
with the method,'then the adjustment shall be determined by the Engineer 

· ·- -·-unihe·basiS"of-reasi::mable~expenqitures and savings-of those performing 
the work on the Toll Collection System attributable 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 inay prescribe,• an 
itemized accounting .together with appropriate supporting data. Unless 
otherWise provided in the Contract Documents, cost shall be limited to the 
following: 

(1) 

(2) 

(3) 

costs of labor, including . social security, old age and 
unemployment insurance, fringe benefits . required by 
agreement or custom, and workers' compensation insu"rance; 
costs of materials, supplies and equipment, including cost of 
transportatl_on, whether incorporated or consumed; 
rental costs of machinery and equipment, exclusive of hand 
tools,'whether rented from the Contractor or others; 

(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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8. 

Pending fin.al determination of cost to the C1RMA, amounts not in dispute· 
may be included in applications for payment. The amount-of credit to be 
allowed by the Contractor to the CTRMA for a deletion or ch.ange 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 covering 
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 Contractor 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 concerning the adjustments in the· Contract Price and 
Contract Time, or otherwise reach agreernerit upo[l the adjustments, such 
agreement shall be· effective immediately arid shall be recorded by 
preparatio.n and execution of an approp\iat~ Change Order. 

MINO/I CHANGES IN THE WORK. The Engineer will have CTRMA to 
order minor changes in the work on the Toll Collection System· not 
involving adjustment In. the Contract Price or extension of the Contract 
Time and not inconsistent with the intent of the Contract Documents. 
Suct:i cha,nges .. shalLba_effac:ted_by_writtem order and §llallbe 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 irito account conflicts of laws rules. The 
parties hereto expressly agree that ·the proper forum for adjudication of 
matters arising undec or relating to the Contract shall be Travis ·county, 
Texas. The parties hereto, having the benefit of advice and counsel 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 certified mail, 
return receipt. requested, (c) 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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telephone, to. those individuals designated by Contractor and the GTRMA 
from time to time in writing: 

Caseta Technologies, Inc. • · 
2 Broadway, 24th Floor . . 
NewYork,NY 10004 . 
Attn: Glenn Deitlker 
Phone: {212) 878-711.5 
Fax: (212) 878-0186 

· Central Texas Regional Mobility CTRMA 
13640 Briarwick Drive 
$uite 200 
Austin, Texas 78729 
·Attn: Project Engineer 
Phone:. (512) 996-9778 
Fax: (512) 996-9784 

In addition,. copies of all notices to proc(;)ed and suspension, termination 
and default notices forwarded by either Party shall be delivered to the 
following Persons: 

Locke Liddell & Sapp LLP 
100 Congress . 
Sulte3O0_.· ..... __ 
Attn: Mr .. Brian Cassidy 
Phone: {512) 305-4855 
Fax: (512) 391-4855 
Email: . bcassidy@lockeliddell.com 

And 

Central Texas Regional Mobility CTRMA 
13640 Briarwick Drive 
Suite 200 
Austin, Texas 78729 
Attn: Executive Director 
Phone: (512) 996-9778 
Fax: {512) 996-9784 
Email: mstein@CTRMA.org 

All communications to the CTRMA shall be clearly marked with the 
contract number to identify this. Contract. 

12. MEASUREMENT AND PAYMENT. The Contractor is required to submit 
price proposals using the forms provided in Schedule 4A of the Request For 
Proposals (such Schedule 4A has been attached to the Contract as the 
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"Price Schedule"), which are 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. Measurem.ent of Quantities 

All work completed under this Contract will be measured by the CTRMA 
according to United States standard · measure. 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 a_s 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. 
W~en a complete item or item unit (in effE;Jct, "Lump Sum" wcirk) is sp.ecified 
as the unit of measurement the unit · will be construed to · include all 
necessary tools· and accessories required to make that specified unit 
complete and operational. · 

Prior to the iss.uance of a Work Authorization, a Segment Price Schedule 
-- · - ---··forthe-associate<:f-segment-oF-segments shall-be-.dev.eloped to . reflect the 

actual scope of work as defined at the time of issuance, based on the prices 
contained i.n the Price. Schedule. · It is expressly understood that no 

· measurement or payment will be made for work performed and/or materials 
· · inc;brpor1=1ted 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 
material 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 
convenience at their own risk.' Failure to take exception taken by the 
CTRMA for excess materials 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 r~sult in an updated Price Schedule. 

B. Payment 

Payment under the aggregate of the items l\sted in the Price Schedule, at 
the prices indicated in the Proposa_l, for the quantities as determined herein, 
is to provide for the construction, development, testing and completion in 
every detail of the work described in the Contract Documents. The 
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Contractor shall furnish all labor, materials, equipment, tools, software, 
documentation, 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 Schedule, but is required to ·complete work in an item for which 
payment is to be made, will be considered to be included in the price 
bid for that pay Item in. the Proposal. The cost of work which. is not 
specifically covered by a pay item and is not directly related to any of 
the pay items jn the Contract will be considered to 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 m!;!de for the quantity 
· as determined in accordance with the Contract atthe price per unit 

bid in the Proposal.· No separate 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 
an)ounts claimed by the CTRMA to be due to it from the Contractor, 

- which retafnage . shall· be in addition to any retainage . set forth 
elsewhere. 

4) In the.event the CTRMA, in good faith, disputes any inyoiced amount, 
. the CTRMA shall have the right to withhold or deduct payment of 

-.- - -suchdisj;Juted-amoiclnt-wlthout-lncurring.aJ:1y_Jnter.esLprovided·.thatthe 
CTRMA has provided the Contractor with written notice of the amount 
in dispute and the reason therefore. No greater than thirty (30) days 
after Contractor'.s receipt of written notice of the amount and reason 
for wlthholdirig or deducting payrrierit, the parties will work together in 
good faith to settle the invoice dispute. · 

5) The CTRMA shan not be joined as a party to any lawsuit between the 
· Contractor and its Subcontractors and/or suppliers by reasori of 

holding said fund and any party suirig the CTRMA iri contravention of 
.. this provision shall be responsible and liable for attorneys fees and 

legal costs incurred by the CTRMA in defending said claim. 

6) · The CTRMA shall have the. right 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 accomplished amounts lo a minimum of 
$100,000 or 25 percent of the total price bid for the authorized Segment, 
the Contractor shall submit ari 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 
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certificate, and the value of such materials and equipment as security for 
the fulfillment of this Cor:itract by the Contriictor until th.e. completion of the 
Contract. The CTRMA shall pay monthly to. the Contractor while carrying 
on the work, the balance not retained after deducting ttierefrom aU previous 
payments. The total amount retained in connection 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 certified by the Contractor prior to making 
any payments. 

D. Payments for Change Orders 

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

E. Full Payment per Segment 

Upon Acceptance of each Segment, an invoice shall be sub.mitted by the 
Contractor to the CTRMA based on.the actual quantities of authorized work 
done under each scheduled item of work under the specific Segment. 
When this Invoice Is approved by the: CTRMA, the balance due to the 
Contractor :for 'the performance of the specific Segment will be paid the 

··-Gontraetor,lessany-am0unt-s-0f-liquidate,a-damages.thaLmay 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 Collection System, a final invoice 
shall be submitted by the Contractor ,to the CTRMA, based on the actual 
quantities of ~uthorized work done under each scheduled item of work. 
When this final. invoice Is approved by° the CTRMA, the balance due to the 
Contractor for the performance of the Project will be paid the Contractor, 
Jess 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 Subcontractors shall file affidavits certifying the 
amounts due and identity of any and all workmen owed wages due on 
account of.the project work. 
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2) The Contractqr 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 certification by the Co.ntractor that there 
are no outstanding liens ·or claims for work performed or materials · 
supplied under this Contract. 

G. As~Built Quantities 

The CTRMA will prepare as-built quantities for all scheduled items of work, 
which haiie'•been authorized and Incorporated into the Project. When such 
as-built • quantities are . completed, they will be incorporated into . the 
Contractor's final invoice. The Contractor assumes the positive obligation 
of assisting the CTRMA wherever possible in the preparation of such as-
built quantiiies. · 

· The CTRMA may· from time to time prepare adjusted quantities and 
incorporate thes~ quantities into monthly payments through an appropriate 
Change .Order. Such adjusted quantities shall be subJec.t to recalculation. 
However, nothing contained in these specifications shall be construed to 
place on the CTRrviAthe obligation .of providing the co'ntractor With as-built 

. quantities for the work performed prior to the issuance of the proposed final 
invoice nor to provide more than rough approximate quantities of the work 
done for use in the prepar9tion of monthly estimates. · · 

Where the final invoice reveals that an overpayment has been made, th_e 
. Qc:intrl3c:tor shaB immediately return the amount of the overpayment. If the · 
Contractor fails to remff !fie overpayrrient:tne CTRMA shall be. entitled to 
proceed against the Contractor or its surety. .. 

H. Releases 

Appropriate final release forms and other required documentation shall be 
complt?te.d by the Contractor and approved by the CTRMA. The 
acceptance by the Contractor ,of payment of the final ir:woice shall operate 

· as and be a release to the CTRMA and its agents from all claims of or 
liability to the Cqntractor for .anything done or furnis'7ed or omitted to. be 
done or furnished for or relating to the Project, or any act or neglect of the 

· CTRMA to the Contractor or any Corporation or person arising from the 
Contract. · 

13. TERM OF CONTRACT, Unless otherwise terminated pursuant to 
Section 15 of Attachment 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 0ne additional three .(3) 
year period upon the same terms and conditions stated in the Contract 
Documents. 
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14. ASSIG_NMENT BY CTRMA. CTRMA may, at its sqle option, assign all or 
a portion of its rights and obligations under thi~ Contract to any developer 
or. genercil contractor chosen by CTRMA to construct any segment of the 
Turri pike System, including but not limited tO the assignment of certain of 
CTRMA's rights and obligations hereunder to Hill Country Constructors, . 
the Developer under that certain Comprehensive Development 
Agreement dated November 29, 2004 for the 183-A Turnpike Project, in 
connection With the Issuance by CTRMA of one or more Work 
Authorizations to Contractor hereunder for development and construction 
of the ToHCollection System for the 183-A Project. · 

15. FINANCIAL COMMITMENT. The CTRMA may, but shall not be obligated 
to, terminate this Contract for cause, without penalty and Without any 
compensation to Contractor pursuant to Article 15C of Appendix A or 
otherwise, in the event that the Contractor has not obtained either equity 
financirig or project debt financing in the minimum amount of $3,000,000 
-«ithin thirty (30) days of the date of this Contract. No Work Authorization 
will be Issued under the terrns of this Coritracfunless and until CTRMA is 
satisfied that Contractor has satisfied this_financia(commitment. 

16. FEDERAL LAW COMPLIANCE. Contractor covenants at all times to 
perform its duties and . obligations hereunder in compliance with all 
applicable federal laws and regulations necessary for the Project and this 
Contract to be eligible for TIFIA funding. · 
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. . 

IN WITNESS WHEREOF, the parties hereto have executed this Contract as 
of the date first above written. · · · 

SCHEDULES: 
Schedule 1 
Schedule2 

ATTACHMENTS: 
Att!=lchment A 
Attachment B 
Attachment C 
Attachment D 
Attachment E 
Attachment F 
Attachment G 
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CENTRAL TEXAS REGIONAi.. MOBILITY 
AUTHORITY 

By: -----------
Mike Heiligenstein, 
Executive Director 

Contractor: 

CASETA TECl-lNOLOGIES, INC. 

By: -------------
Name: 
Title: -----------

Price Schedule 
Time Period Schedule 

General Provisions 
Scope of Work 
Software Licenses and Terms 
CTRMA Turnpike System 
Technical Requirements 
Form of Payment Bond 
Forn:i of Performance Bond 
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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 coµipletion date specified in the Work Authorization, and no Work 
Authorization compleiion date shall extend beyond the Contract Time set forth in the Contract. 

. ' 

B. Contents .. Each Work Authorization wm 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 .. Ex.cept with respect to revisions to Attachment 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 conditions of the Contract Documents shall prevail 
and govern the work and costs incurred. · 

C. No Guaranteed Work. Work Authorizations are issued ai 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 
conditioned upon the lack or number of Work Authorizations. issued. 

D. Incorporation into Contract. Each Work Authprization shall be signed by both parties and become a 
part of the Contract Documents. No Work Authorization 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 coc11pletion of the Work Authorization. 

E. Supplemental Work Authorizations/ Change :Orders. Before additional work may be perfonned or 
additional.costs incurred, a change in a Work Authorization shall be enacted by a written Change Order or 
Change Directive in accordance with the tenns 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 with the performance or prior to the execution of the Change Order or Change Directive. 

E-1. More Time Needed. If the Contractor detennirn;,s or reasonably anticipates that the work 
authorized in a Work Authorization cannot be completed before the specified completion date, the 
Contractor shall promptly notify the Authority. The Authority may, at its sole discretion, extend the 
Work Authorization period by execution of a Change Order. . 

E-2. Changes in Scope. Changes that would modify the scope of the work authorized in a Work 
Authori~\ion must be enacted by a written Change Order. · 

F. New Work Authorization. If the Contractor do.es not complete the services authorized in a 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 a 
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. Upon satisfactory completion of the Work Authorization, the Contractor shall submit the 
deliverables as specified in the executed Work Authorization to the Authority forretjew and acceptance. 

ARTICLE 2. PROGRESS 
A. Progress Meetings. 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 fea:tures of the work, · · 

B. Conferences. At the request of the Authority or the Contractor,.c~nferenc~s shall be provided at the 
Contractor's office, the office of the Authority, or at other locati_ons designated ·by the Authority. These 
conferences shall aiso include evaluation of the Contractor's services and ·work when requested by the 
Authority. . 1 

C. Inspections. The .work and all reimburserpents will be subject to periodic revi~w by the Authority ·and 
associated government agencies, includilig the Texas Department of Transportation (TxDOT) and the 
Federal Highway Administration (FHW A)., 

D. Reports. Toe Contractor shall promptly ~dvise the Authority in writing of events that have a significant 
impact upon the progress cifa Work Authorization, including: 

I .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 federal assistance needed to resolve the situation; and 

2.favorable developments or events which enable meeting the work schedule goals sooner than 
. anticipated, 

E. Corrective Action. Should the Authority determine that the progress of work does not satisfy the 
milestone· schedule set 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. Should the Authority desire to suspend a Work Authorization but not terminate the Contract, the 
Authority may verbally notify the Contractor followed by written confirmation, giving (30) thirty days 
notice. Both parties may waive the thirty-day notice in writing, 

B. Reinstatement. A Work Authorization may be reinstated and shall be resumed in full force and effect 
within sixty (60) days ofreceipt 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 SusRension of Work on Contract Time. If the Authority suspends a Work Authorization for 
. reasons related to its own convenience and not due to the actions or fault of Contractor, then the Contract 
Time .as determined in the Contract shah be extended for the same number of days that the Work 
Authorization is suspended and the period of the Contract Time shall begin to run again whenever the Work 

· Authorization is reinstated. 

D. Limitation of Liability. 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 Authorization: 

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, it shall promptly notify the Authority in writing, presenting the 
facts of the Work Authorization and showing how the Work Authorization constitutes additional \york. 

B. Supplemental Agreement. If the Authority finds that the work does constitute additional work, the 
Authority shall so advise the Contractor and a written Change Order _will be prepared and executed as· 
provided.in the Contract. · 

C. Limitation of Liability. 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 with or prior to the 
execution of a Change Order. 

ARTICLE 5. CHANGES IN.WORK 
k Work Previously Submitted as Satisfactory. If the Contractor has submitted work in accordance with 
the terms of the Contract Documents 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 requested and as directed by the Authority. This 
will be considered as additional work and paid for as specified under Article 4, Additional Work. 

B. Work ])oes Not Comply with Contra~!. If the Contractor submits work that does not comply with the 
terms of the Contract Documents, the Authority shall instruct the C::ontractor to make such revision as is 
necessary to ·bring the work into compliance with the Contract Documents. No additional coj1lpensation 
shall be paid for this work and no scheduie extensions will be allowed. If such revisions do affect the 
Contractor's ability to meet the scl).edule 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 Contract 
Documents, which are necessary to correct errors or omissions appearing therein, when required to do so by 
the Authority. No additional compensation shall be paid for this work and no schedule extensions will be 
allowed. If such corrections do affect the Contractor's ability to. meet the schedule milestones as identified 
in the applicable Work Authorization, ihe Contractoris liable for all additional cost to the Authority and 
other contractors who may b_e affected. 

A-3 
AUSTIN: 053071.00006: 307371v9 



Attachment A 

ARTICLE 6. [ RESERVED ] 

ARTICLE 7. OWNERSHIP OFDATA AND DELIVERABLES 

A. Ownership of Material. Ownership of all data, materials and documentation originated and prepared 
for the Authority pursuant to the RFP shall belong exclusively to the Authority and be subject to public 
inspection in:accordance with applicable law. Trade secrets or proprietary information submitted by the 
Contractor may 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 W1jtten notice must 
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 or proprietary information, The classification of any entire bid document, line item prices or 
prices as proprietary or trade secretes is not acceptable. 

B. Works for Hire. All services and products provided under the Contract Documents are considered 
works for hire, except as otherwise specified in tl)e applicable Work Authorizations and in Paragraph C. of 
this article, and as such all data, basi.c sketches, charts, calculations, plans, specifications, deliverables, and 
other documents created 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 
all 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, andthe right to p'ennit 
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. 

C. Disposition of Documents. All documents prepared by the Contractor as part of its services provided 
under the Contract Documents and all documents furnished to the Contractor by the Authority shall be 
delivered to the Authority upon request by the Authority. The Contractor, at its own expense, may retain 
copies of such documents or any other data which it has furnished the Authority under the Contract 
Documents, but may only further use that data .to the exten_t expressly authorized in the Contract Documents. 

D. Release of Design Ph1ns, 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 liability resulting from improper use, Neither the Contractor nor any subprovider may charge a fee for 
the portion of the plans created by the Authority. 

ARTICLE 8. PUBLIC INFORMATION 
The Authority will comply with Government Code, Chapter 552, the Public Information Act, and 43 Texas 
Administrative Code §3.10 et seq. in the release of information produced under this Contract. Subject to 
compliance with such laws, the Authority acknowledges that the certain proprieiary software and all related 
software documentation furnished under the Contract Documents may constitute valuable a$sets 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 to 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 Authorjty will notify the Contractor of any request (pursuant to the 
Public Information Act or other applicable laws) for discfosure or release of any proprietary software and 
related documentation so as to allow the Contractor the opportunity to protect such materials from · 
disclosure . 

.ARTICLE 9. PERSONNEL, EQUIPMENT AND MATERIAL 
A. Contractor Resources. The Contractor shall furnish and.maintain quarters for the performance of all 
services, in addition to providing adequate and sufficient personnel and equipment to perform the services 
required under the Contract. The Contractor certifies that it presently has adequate qualified personnel in its 
employment for p.rformance 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 Contractor ·assigned to this Contract shall 
have such knowledge and experience as will enable them to perform the dul(es assigned to them. The 
Authority may instruct the Contractor to remove any employee from association with work authorized in the 
Contract I>,cicuments if,.ui the sole opinion of the Authority, th~ work of that employee does not comply 
with the terms of the Contract Documents or if the conduct ofthat employee becomes detrimental to the 
successful completion of the work.. 

C. Replacement of Key Personnel. The Contractor must notify the Authority in writing as soon as 
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 remoyal. · 

D. Authority Approval of Replacement Personnel The Contra~tor. may not replace (1) key personnel 
providing. licensed engineering services without substituting in their positions licensed engineers having 
equivalent qualifications and notifying the Authority of such replacements which nofoe shall include the 
qualifications of the successors, or (2) the Project Manager, Design Manager, Software Manager or 
Installation Manager without tbe prior consent of the Authority, The Authority must be satisfied that the 
new Project Manager or other key personnel subject to this Paragraph 9 .Dis qualifjed to provide the . 
authorized services. If the Authority determines that the new Project Manager or other key personnel 
subject to this Paragraph 9.D is not acceptable, the Contractor may not use that person in that capacity and 
shall replace him or her with one satisfactory to the Authority within forty-five ( 45) days. 

ARTICLE 10. SOLICITATION FOR EMPLOYMENT 
The Authority hereby agrees that, during the term of th.is Contract, the Authority shall not recruit for 
employment any person or entity who or which is an ~ployee 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 Compliance, It is the policy of the CTRMA to encourage the participation of Disadvantaged 
Business Enterprises (''DBE") and Historically Underutilized Businesses ("HUB 's"), minorities, and women 
in all facets of its activities, To .this end, the Contractor,' s subcontracting pr<i$!arn shall take into 
consideration the extent to which DBE/HUB' s, minorities, and women participate in the ownership, 
management and professional work force of a :firm. The Contractor shall comply with a DBE 
Subcontracting Plan ·as presented by the Contractor and approved by the Authority prior to the issuance of 
Work Authorization No. 1. Such DBE Subcontracting Plan must meet all federal requirements. for TJFIA 
funding. · 

C. Required Provisions. All subcontracts for services shall include the provisions included .in this 
Attachment A, General Provisions, and any provisions required by law. The Contractor is authorized to pay 

· the subproviders in accordance with the.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 reviewed by the Authority prior to 
performance of work thereunder. 

E. Contractor Responsibilities. No subcontract relieves the Contractor of any responsibilities 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 accordance with the requirements and intent of the Contract Documents. Such inspection 
may include plant and/or shop visits and extensive field inspection during the toll equipment installation and 
testing phases. The Authority and its Representatives reserve the right to perfonn a plant or shop visit, as 
long as they provide two (2) working days notice prior to the actual visit · 

ARTICLE 13. AUTHORITY RE~PONSES 

The Authority agrees to respond in a timely manner. to all submittals made by Contractor and to all of 
Contractor's written requests for input, interpretation, clarification, confirmation or information in sufficient 
detail to perinit Contractor to proceed with its work without delay. 

ARTICLE 14. OBLIGATION TO PERFORM FUNCTIONS 

· Any failure or neglect on the part of the Authority to enforce provisions provided in the Contract dealing 
with supervision, control, inspection, testing, or acceptance and approval of the work shall not relieve the 
Contractor from full compliance with the Contract Documents, nor render the Authority liable to the 
Contractor for money damages, extensions of time or increased 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 lllilY b.e terminated before the stated completion date due to any of the following 
conditions. 

1. By mutual agreement and consent, in writing from both parties. 
2. By the Authority by notice in writing to the Contractor as a consequence of failure by the 

Contractor 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 material obligations as set forth 
herein. 

f. By the Authority for. reasons of its own, not subject to the mutual consent _of the Contractor, by 
giving thirty (3P) days notice of termination in writing to the Contractor. 

5. By the Authority, without consent or advance notice to Contractor in the event this contract is 
declared void or unenforceable by a court or tribuhal 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 prior 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 9ori1pleted at that 
time. Should the Authority terminate the Contract under paragraph ( 4) above; the Contractor shall n9t incur 
costs during the thirty-day notice period in excess of the amount incurred during the precedingthir.ty days. 

C. Value of CoI!lpleted Work, If the Contractor defaults in the performance of this Contract or if the 
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: (!) the actual costs 
incurred (not to exceed the rates set_forth in the Price.Schedule attached to the Contractby 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 anothec 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. Uthe Authority terminates the Contract for reaspns ofits o'wn, 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 accordance with paragraph 15.A.5 above, then the Authority will pay to the 
Contractor the fair arid.reasonable value of the work completed in accordance with the Contract up to the 
termination dale. In such event, the Authority will give consideration to the following when calculating the 
value of the completed wor\<:: (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 useable to th_e Authority; and ( 4) other factors which affect the value to the Authority of 
the work performed. · 

D. Ca!cuiation of Payments. The Authority shall use the Price Schedule 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 duribg 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 defaults of subproviders, 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 meeting the definition of Force Majeure Events as 
set forth and qualified in Article 30 hereof. 
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F. Surviving Requirements. The tennination of this Contract and payment of an amount in settlement 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 Schedule or applicable Work Authorization. 

ARTICLE 16. COMPLIANCE WITH LAWS 

The Contractor shall comply w:ith all applicable federal, state, and local laws, statutes, codes, ordinances, 
rules and regulations, and the orders and decrees of any court, or administrative bodies or tribunals in any 
manner affecting the perfo11nance of the Contract, including, without limitation, worker's compensation 
laws, minimum and maximum salary and wage statutes and regulations, nondiscrimination, and licensing 
laws· and regulations .. When required, the Contractor shall furnish the Authority with satisfactory proof of 
its complial)-ce therewith. 

ARTICLE 17. INDEMNIFICATION 

A. Errors, Omissions, Negligent Acts. The Contractor shall save harmless the Authority and its officers 
arid employees from all claims and liability due to activities of itself, its agents, or employees, performed 
under the Contract Documents and which are caused by or result from error, o:inisston, or negligent act of 
the·Contractor, any subcontractor, or of any person employed by the Contractor. 

B. Attorney Fees. Each party shall, to the extent allowed by law, save harmless the prevailing party from 
any and all expense, including, but not limited to, attorney fees which may be incurred by the prevailing 
party in litigation or otherwise resisting claims or liabilities which may be imposed on the other party as a 
result ofactivities by the other party, its agents, or employees. 

ARTICLE 18. CONTRACTOR'S RESPONSIBILITY 

A. Accuracy. The Contractor shall be respon;ible for the accuracy of work and shall promptly make · 
necessary revisions or corrections· resulting from its errors, omissions, or negligent acts without 
compensation. 

B. Errors and Omissions. The Contractor's responsibility for all questions arising from design errors 
and/ormnissions w:i!l be determined by the Authority. The Contractor will not be relieved of the 
responsibility for subsequent correction of any such errors or omissions or for clarificatfon of any 
ambiguities until after the construction and installation phase of the proj ~ct has been completed. 

C. Seal. The Contractor shall cause the responsible licensed engineer to sign, seal and date all appropriate 
engineering submissions to the Authority in accordance with the Texas Engineering Practice Act and the 
rules of the Texas Board of Professional.Engineers. 

D. Resealing of Docu111ents. Once ep.gineering 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 engineer, 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 become responsible for any alterations, additions or deletions to the original 
design including any effect or impacts 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 fm: 'obtaining all permits and licenses which are not provided by the 
Authority and also pay all charges and fees and give all notices necessary and incidental to the due and 
lawful prosecution of the work under tlie Contract 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 contractor.s for construction ofits toll roads, and contractors performing toll equipment 
ins~llation, equipment testing, power requirements, conduit requirements, etc. rt wil1 be critical that close 
coordination between the Contractor and other contractors is maintained during the toll equipment 
installation and testing phases of the Contract. 

ARTICLE 21. NONCOLLUSION 

· A. Warranty. The Contractor warrants that it has not employed or retained any coropany 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, commission, percentage, brokerage fee, gifts, 
or any other consideration, contingent·upon or resulting from.the award or making of the Contract. 

B. Liability. For breach ot violation of this warranty, the Authority shall have the right to annul the 
Contract withoutliability or, in its discretion, to ded11ct 'from the contract price or compensation, or 
otherwise recover, the full amount of such fee, commission, percentage, brokerage fee, gift or contingent 
h , . . 

ARTICLE 22. INSURANCE 

The Contr~ctor shall secure and maintain.insurance in its own name and at its own expense wiih insurance 
companies satisfactory to the Authority. The Co11-tractor shall not commellce work under the Contract 
Documents until it has prpvided insurance of such character and in such amounts shown below as will 
provide adequate protection for Authority employees, its Representatives, and others lawfully on.·its 
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 
satisfactory proofof carriage of insurance prior to Co11tra6t award, and no modification or change or 
insurance carriage and provisions shall be made without thirty (30) days written advance notice to the 
Authority. Neither approval by the Authority, nor a failure to disapprove insurance furnished by the 
Contractor, shall release the Contractor of full responsibility for liability, damages and accidents, as set forth 
herein. 

If any operations shall be performed on the construction site by a subcontractor, the Contractor shall carry in 
its own behalf Contractor's protective Liability and Property Damages Insurance at the same limits set forth 
for its own operations. 

All insurance policies shall be submitted to the Authority for final approval. Upon approval, certificates of 
issuance 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 enter upon the right--of-way of the CTRMA 
· Turnpike System, the policies for the foregoing insurance shall have been approved by the Authority and 
certificates therefore filed, as above required, Tii.e Contractor shal) determine.all the kinds and cost of 
insurance that may be required prior to submittal ·of their Proposals. · 

The minimum acceptable limits of coverage are: 

• Comprehensive General Liability (each occurrence 

• Comprehensive General Liability (Aggregate) 

• · Employee Liability 

• Workers Compensation 

• Comprehensive Auto Liability, Bodily Injury 
and Property Damage including all owned, hired and 
non-owned vehicles. 

$1,000,000 

. $3,000,000 

$ 500,000 

I;tatutory 

$1,000,000 

ARTICLE 23. MAINTENANCE, RETENTION AND AUDIT OF RECORDS 

A. Retention Period. 7he Contractor shall maintain all books, documents, papers, accounting records and 
other evidence pertaining to costs incurred and services provided (hereinafter called the Records). The 
Contractor shall make the records availabie at its office during the contract period and for four years from 
the.date of final payment under the Contract, until completion of all audi.ts, or until pending litigation l;ias 
been completely ii+t.<:l fi)IJy resolved, whichever occurs last. 

B. Availability, The Authority or any of its duly authorized representatives shall have access to the 
Contractor's Records which are directly pertinent to this Cqntract for the purpose of making audits, 
examinations, excerpts and transcriptions. · · · 

ARTICLE 24. DISPUTES 

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

B. Disputes Concerning Work or Cost. Any dispute conceming the work hereunder or additional costs, or 
any non-procurement issues shall be settled by the CTRMA Executive Director, in his sole discretion. 

ARTICLE 25. SUCCESSORS AND ASSIGNS 

The Contractor and the Authority do each hereby bind themselves, their successors, executors, 
administrators and assigns to each other party of this agreement and to the successors, executors, 
administrators and assigns of such other party in respect to all covenants of this Contract. The Contractor 
shall not assign, subcontract or transfer its interest in the Contract without the prior written consent of the 
Authority. 
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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, iUegality, or unenforceabi!ity 
shall not affect any other provision thereof and this contract shall be construed as if such invalid, illegal, or 
unenforceable provision had never been 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 fnm shall exercise reasonable care and diligence to prevent any actions or conditions 
that could result in a conflict with the Authority's interests. 

ARTICLE 28, LIQUIDATED DAMAGES 

It is imporiant that the toll collection system be delivered, installed and placed into operation o:ti the 
CTRMA Turnpike System within the .time frame set forth in the final, approved Time Period Schedule. 

Failure fo 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 rnte of $20,000 
per calendar day, unless specific time extensions have been requested by the Contractor and approved by the 
Authority, at its so.le discretion. The Authority reserves the right to deduct the amount of liquidated 
damages from any funds due the Coqtractor. If retained funds or other funds due the Contractor are nQt 
sufficient to cover the liquidated damages, the Contractor or Surely shall promptly pay the amount due. 

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

In no event shall Contractor's liability to the Authority (including liability for liquidated damages or any 
other damages for breach of contract or failure to perform) with respect to any Wor.k Authorization exceed 
the Contract Price for the particular segment of the Project as specified in the Work Authorization foi: that 
segment. 

ARTICLE 29. BOND REQUIREMENTS 

Within fifteen (15) days of the execution of the Contract, the Contractor shall provide to the Authority as 
obligee a Payment Bond .and a separate Performance Bond ( collectively, the "Bonds") issued by a 
responsible 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"). If the Bonds that are reasonably acceptable to the Authority 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 ofno 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 Contractor, 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 
Contract Documents during this fifteen (15) day period, thirty (30) days after delivery to the Authority of 
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such equipment in good order. The Contractor shall have failed to satisfy its obligations under thisi'\Jrticle 
29 if the surety company requests modifications or changes to the Contract Documents, or requests□tller 
separate agreements from the Authority, that the Authority, in its sole discretion, deems unacceptabke. 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 seg111oot of 
the Project due to certain specified Force Majeure E~ents that are outside the control of Contractor, S:uch 
Force Maj eure Events shall be limited to the following: anY earthquake, tornado, hurricane, flood oti:cother 
natural disaster, fire, epidemic, freight embargo, strike, blockade, rebellion, war, riot, act of sabotage .ir civil 
commotion. Contractor shall only be entitled to an extension of the Contract Time, however, if any, st.1ch 
Force Majeure Event materially and adversely affects Contractor's obligations;and provided suchF,oice 
Majeure Event is beyond the control of the Contrac.tor and is not dueto an act, omission, negligence.,, 
recklessness, willful misconduct, breach of contract or law by Contractor and further provided thats:,~.;h 
Force Majeure Eve~t (or the affects of such Force Majetire Event) could not.have been avoided by tl:k 
exercise ofoaution, due diligence, or reasonable efforts by Contractor, 

[END OF SECTION] 
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CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 

TOLL COLLECTION SYSTEMS IMPLEMENTATION 

• 
SCOPE OF WORK 

Bl.O General 

Bl,Ol: Background . . 

The Central Texas Regional Mobility Authority (CTRMA) designated the 183-A 
Turnpike Project as the first priority for implementation in conjunction with the 
TxDOT p]ans for development of the Central Texas Turnpike Project (CTTP) .. 
Subsequent to the implementa.fion of the design/build process for the 183-A 
Turnpike Project, the Capital Area Metropolitan Planning Organization 
(CAMPO) 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 implemer).ted 
by the CTRMA as parts of its Turnpike System. The Toll Collection System for 
the various segments of the CTRMA Turnpike System as shown in Attachment D 
includes various combinations of Eiectronic 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. 

Bl.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. 
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 
manual toll lanes and lane-based electronic 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 
audit functions, also are included.· Maintenance of the Toll Collection System, 
after Segment Acceptance of completed portions of the Turnpike System are put 
into operation, will be accomplished by the Contractor under a separate 
Maintenance Contract. 

B-l 
AUSTIN": 053071.00006: 3 l S670v2 



Attachment B 

A detailed tabulation of the elements of the Toll Collection System, indicating 
lo.cations and basic components is. attached as "Detailed Lane Configurations", 
and the basic requirements and components of the various types oftoll llliles are 
indicated on the attached "Typical Toll Lane Configurations". The general 
locations and layouts for the proposed toll facilities on tl).e various segments of the 
CTRMA Turnpike System are indicated.on the schematic diagrams inAttachment 
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 b.e required 
as designs for the Toll Collection System are developed further. The basic 
Tecbnical Requirements for the implementation of the Toll Collection System are 
included as Attachment E. · · 

Bl.03. Basic Objective 

The objective of this P.roject is to implement the CTRMA's Toll Collection 
System successfully designed, developed, testei:l and operational in time to meet 
the designated "Subject to Tolling" Date for the initial segment(s) of the CTRMA 
Turnpike System. 

. • . . I 

B2.0 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 Turnpike is located in Williamson County, extending from 
RM 620/SH 45, south of the City of Cedar Park, to the San Gabriel River 
approximately three miles north of the City of Leander. The corridor is · 
approximately 11.6 miles in length and includes connections to RM 620/SH 45, 
local road networks., and the existing U.S: Route 183. The southern terminus for · 
the Pi;oject coincides with the improvements to•upgrade the U.S. Route 183 and 
RM 620/SH45 interchange currently being implemented by TxDOT and referred 
to as Section 9. 

The 183-A Project will be developed in two separate phases, the Interim Build 
Phase and the Ultimate Build Phase. The Interim 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 NB and 
3 SB) and ramps from the southern terminus of the Project at RM 620/SR45 to 
just north of FM 1431; and from north ofFM 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 tv{o, 3-lane ramp plazas will be constructe.d o·n the 
r;tmps at Brushy Creek Road. 

The Ultimate Build Phase, which will be constructed in the. future under a 
s¢parate agreement, will add iriainline 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 warrant 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" in Oak Hill 

This Project consists of the reconstruction of approximately 2.7 miles ofUS290 
West to a 6-lane mainline roadway with 3-lane frontage roads ( 4-lane mainline 
and 2-lane frontage roads west of SH71) from west of RM 1826 to east of 
Williamson 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 located on the entrance and exit ramps betwl)en RM 1826 and Convict 
Hill Road. 

B2.03. US 18 3 / SH 71: IH 35 to the Airport 

o · lli-35 TO RIVERSIDE 
This Project segment on SH 71 consists of six main lanes and six frontage 
road lanes, approximately 2.1 miles long, from IHa35 to west of Riverside 
Drive. This construction begins west of Woodward Street and ends west of 
Riverside Drive. ETC only tolling facilities ;rre anticipated. 

o RIVERSIDE TO THORNBERRY 
This Project segment on SH 71 consists of six mainlanes and six frontage 
road lanes approximately 1.5 miles long on SH 71 from Riverside Drive to 
Thornberry 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 ana ends east of Thornberry 
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 interchange. ETC only tolling facilities are 
anticipated. 

o ·. IB-35 TO SPRINGDALE 
This Project segment on US 183 South consists of six main lanes and six 
frontage road lanes approximately 2.2 miles long from IH~35 to Springdale 
Road .. This construction begins west of Cameron Road and ends at Springdale 
Road. ETC only tolling facilities are anticipated. 

b. . . 
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o SPRINGDALE TO BOLM 
This Project segment on US 183 South consists of six main Janes and four 
frontage road Janes approximately. 5 .1 miles Jong from Springdale Road to 
Bohn Road. The construction begins at Springdale Road and ends north of 
Bohn Road. ETC only tolling facilities are anticipated. 

o BOLM TO PATTON 
This project segment consists of six main lanes and four frontage road Janes 
approximately 2.0 miles long from Balm Road to Pattori Lane. This 
construction begins at Bolm Road _and ends north of Patton Lane. ETC only 
tolling facilities are anticipated. 

B2.04. 'SH 45 SW Loop 1 to FM 1626 (4 lanes) 

This Project consists of six main laries, approximately 3.6 miles long, from Loop 
1 South_ to FM 1626. This construction begins at Loop 1 South/ SH 45 and ends 
at FM 1626. ETC only tolling facilities on 4 of the 6 lanes are anticipated. These 
facilities will be located in 'Travis County. 

B2.05, SH 71 W Phase of the "Y" in Oak Hill 

This Project consists of a two-lane direct 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 be coordinated by the Contractor. 

B2.06. LP 360 RM 2244 to south of Walsh Tarlton 

[ :Pending Environmental Re-evaluation ] 

B2.07. US 290 E: US 183 to SH 13() 

This· Project on US290 Bast consists of the construction of six main Janes 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. LP 360: LP 1 to US 290 

[ Pending Environmental Re-evaluation] 
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B3.0 Toll Collection-Systems Elements 

B3.0l. General Requirements 

Attachment B 

The Toll Collection System for the CTRMA Turnpike System, generally, will be 
similar in composition and functionality to those used on other toll roads in Texas, 
using automatic vehicle identification and classification technology, a Violation 
Enforcement System (YES) with an integrated camera and triggering system to 
capture referenced digital images oflicense plates, and a Maintenance Online 
Management System (MOMS). 

It is required that the System be interoperable with the other Texas ETC systems 
so that ETC customers 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 Violation Processing Center (VPC) 
will be co-located in a new facility which is being developed and will .be 
administrated by the TTA Division ofTxDOT. 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 Building(s) and the CSC/VPC are 
part of the requirements of this Work . 

. B3.02. 183-A:Turnpike: San Gabriel to SH 45 North 

The 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 arid dedicated ETC lanes will be open to all traffic. Violation 
enforcement equipment will be installed in all lanes, and_to11 evaders will be 
pursued in acc<:>rdance with established CTRMA Policies, as well as Chapter 3 70 
of the Texas Transportation Code. 

There will be two main toll collection areas onthe 183-A Turnpike, An all ETC 
system will be installed on the mainline roadways in Section 9. A conventional 
mainline barrier toll plaza, together with a Field Operations Building, will be 
constructed at Park Street.. Offices with adequate parking facilities for 
administrative, management, and supervisory personnel will be located in a Field 
Operations Building adjacent to the mainline toll plaza at Park Street. 

The mainline barrier toll plaza, at Park Street, will be configured to transition 
from the typical section to ETC/ A VI 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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electronic and manually operated toll equipment. The all ETC system will consist 
of only a giµ1try over the mainline roadways. Jh~ ramp toll plazas will utilize a 
coinbinat\ol) of both ca,sh (attended lanes and/or automatic coin machines) and · 
ETC options or ETC only, depending on their location. 

B3.03. · Toll Implementation Plan Segments 

Toll collection for the various segments of the Toll Implementation Plan will be 
an electronic toll collection (ETC) system similar in composition and 
functionality to those used on other toll roads in 1exas, using automatic vehicle 
identification and classification technology, a Violation Enforcement System 
(VES) with an integrated camera and trigge;ring system to capture digital images 
of license plates, and a Maintenance Online Management System (MOMS). 

Typically," at the remote Expr~ss 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 Locatio11s will be configured for nonnal 
highway/ramp-speed lanes, equipped with ETC ·equipment for cashless nonstop 
toll collection, except on the US290 East Project, where a c·onventional mainline 
toll plaza, with a combination of ETC Express lanes, and attended manual cash 
lanes currently is proposed. 

B4.0 Gantries and Roadside Equipment for ETC Systems 

For all toll collection system field installations at the reinote 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 
complete operating toll collection systems. The principle items of work and 
primary components of the Toll Qollection System at each remote Express Toll 
Location shall include, but are not limited to: · 

• Lane Controllers 

• Express ETC Lane components, including VES and A VI ·systems 
and hardware 

• All ETC Lane Equipment hardware, brackets, and fasteners 
required to attach the equipment to the gantries 

• Provision for Uninterruptible Power Source 

■ Emergency Generators 

Construction and installation of all ETC Toll Collection Equipment and Systems 
generally shall be in accordance with the applicable requirements as specified in 
Attachment E. · 

The procurement, fabrication and installation of gantries for the toll collection 
system to be located on designated segments of the CTRMA Turnpike System as 
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indicat~d on the Detailed Lane Configuration will be by others. The CTRMA 
shall provide the basic design 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. Sul)sequent to selection, the 
Contractor will be required to provide a \oll 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 

·~~-"'Management. ·should the Authority elect to utilize the Cqniractor's proposed 
gantry design concept; design of th.e toll gantries 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 toll collection system equipment at each 
location. · 

All toll system infrastructure 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 Contract.or to fully 
coordinate the designs for the toll collection 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. 

BS.O Toll Collection Systems Maintenance Services 

BS.01. Introduction 

The Contractor is required to provide maintenance services for the Toll Collection 
System Hardware and Software and.will be responsible for all aspects of 
maintena.ri.ce for the following Systems: 

• Lane Systems 

• Plaza Systems 

• Host Systems, including Maintenance On-line Management 
System and Security Access System 

• Communications Equipment· 

Details of the requirements for the sen':ices to be provided under a separate 
Maintenance Contract are described in Attachment M-1 to the Maintenance 
Contract. 

BS.02. Project Implementation: 

Due to tbe opening of the various toll wad segments of the CTRMA Turnpike 
System at different times, it is anticipated that implementation of the Toll 
Collection System also will occur in phases. The I:tiitial Term of the Maintenance 
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Services shall commence with the acceptance of the initial segment of Toll 
Collection System that is put in operation. 

B6.0 Coordination with Other Vendors 
The Contractor will be responsible for establishing relationships with a wide 
variety ofthird parties. In this role, the Contractor will work closely with 
CTRMA in developing the required network. 

B7.0 Work by Others 

B7,01. Customer Service Center (CSC) 

There will be one CSCNPC 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 Jinks. The CSC will be located in a facility in Austin,· Texas to be 
identified and provided by the Texas Department of Transportation (TxDOT). 

B7 ,02. Civil/Roadway Construction 

The CTRMA shall provide for a minimum of 120 linear feet of continuously 
reinforced concrete pavement in the area designated for toll collection. The 
pavement win he reinforced with fiber reinforced polymer bars (FRPB). No 
transverse joints andlongitudinaljoints will beplaced at positions equal to lane 
widths. Power and communication lines will be provided by CTRMA and 
terminated in an area within 150 feet of the designated tolling location. 

Except as may be expressly indicated elsewhere, all toll system infrastructure 
required for the toll collection 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, including concrete foundation slab. The cabinets 
are to be provided with appropriate environmental protection and 
climate controls for housing the electronic equipment; · 

• Conduit and ground boxes providing connections between the 
control cabinets and the.ETC 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 communications services up to the location of the 
proposed Control Cabinets. 
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• All signing, pavement markings, traffic barriers and other roadway 
appurtenances required at e.ich remote Express Toll Location .. 

It is the responsibility ofthe Contractor, nevertheless, to coordinate with others 
and provide all necessary details, system requirements, and reviews of · 
construction document~ to ensure that the gantries are located and configured 
properly to accommodate the Contractor's own particular system components 
as required to meet the CTRMA Toll Collection System performance and 
accuracy requirements. · 

B7.03. Toll Plaza Elements 

At the designated locations for !oll plazas, bcith on the mainline roadways and on 
ramps, toll plaza elements, including 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 Corttractot, nevertheless, to'cciordinate 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 acco!llinodate the Contractor's owrt particular system components as 
required to meet the CTRMA Toll Collection System performance and accuracy 
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 responsibility of the Contractor. 

BS.O Project Schedule 

The Project Schedule which is to be prepared by the Contractor shall be based 011 

anticipated dates of completion of the-roadway construction (by others) of the various 
toll road segments as indicated in Attachment D. The dates as presented in 
Attachment D are based on current estimated information on the Toll Implementation 
Plan segments and are provided for information only for the purposes of preparing the 
Proposals. The Systems Integrator will be provided with a Notice to Proceed of Work 
Authorization 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 schedule dates by which the Contractor plans to make submittals and dates 
for completion shall be coordinated with the construction contracts for the various toll 
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road segments by others, and it will be subject to the review and approval by TxDOT 
and the CTRMA . 

. The anticipated milestones and submittals for the Common Items and the individual 
toll ro~d segments shall be, as set forth (all days shown as work days) in the format of 
Table 2, Milestone anci Submittal 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 should be in 
calendar days. 
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Table 2- Initial Milestones and Submittal Schedule 

eview Documentation 

Intero 
Test Plan 

User Manuals 
Training 
Toll E ui ment Installation 
Commissioning 
Parts List and Catalo es 
Software Source Code 
Software Licenses 
As-Built Drawings. 
Final Acee tance Testing Completed 

[ END OF SECTION ] 
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Attachment C 

Software Licenses And Terms 

Cl.O General 

This document describes the definition of all Software provided under the Toll System 
Implementation Contract and the CTRMA rights .to such software, It .also details the 
•Contractor's obligations under this Contract and the terms and conditions of the Software 
Escrow. 

C2.0 Software Definitions 

• With respect to software provided under the Toll System Implementation Contract, the 
following terminology shall be used to define the various delivered software: 

C2.0l Third-Party Intellectual Property 

Third-Party Intellectual Property shall be· all software and hardware that is 
Commercially-Off-The-Shelf (COTS) and shall include all documentation provided by 
the supplier along with all appropriate licenses. 

C2,02 Proprietary Software 

Proprietary Software shall be the Contractor's . Standard Software Package that is 
normally 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 CT~ Toll Collection requirements, modifications to the Contractor's Standard 
Software Package will be'necessary. · 

.C2.03 CTR.MA System Software 

CTRMA System Software shall be all software specifically developed and created under 
the Toll System Implementation Contract to provide the functionality required to meet 
the CTRMA operational requirements 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 no cost that is 
requited 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 thes~ modifications by the 
Contractor, such software will be defined as "freeware". 
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C3.0 Software Provisions 

C3.01 Third-Party Intellectual Property 

All Licenses, Warranties and Maintenance 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 Requirements, 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 Software provided under the 
Toll System Implementation Contract and as modified thereof to meet the particular 
requirements of the Contract.. The Contractor shall deposit. all Source Code 
documentation and other relevant software for the Proprietary Software with the escrow 
agent as described in Section C5.0. 

· C3.03 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 items shall be by the CTR.MA. 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.license to the Contractor to use the 
CTRMA System Software that is owned by the CTRMA at a fe~. The Contractor agrees 
that it shall execute any and all documentation necessary to confirm ownership of such 

· items by the · CTRMA. The Cqntractor shall d~liver 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 qualifies as "freeware", 

C3,05 · Documentation 

All drawings, technical manuals, other teclmical 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 deemed to be a work for hire, and 
the title to and exclusive ownership of all such items shall be in the CTRMA. 
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C4.0 Joint Work 

Neither party intends any CTRMA System Software or Copyrightable Material created 
pursuant to the Toll System hnplementation Contract, togetherwith any other copyrightable 
material with which it may be combined or used, to.be a 'joint 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 hnplementation Contract as will bedetailed in the Software Escrow Agreement 
and. described herein. The CTRMA shall be a party to this Agreement as the Preferred 
Beneficiary. 

C5.01 Need for Software Escrow Agreement 

The Contractor shall enter into the Software Escrow Agreement to fulfill the Contractor 
and the CTRMA.needs listed below: 

- The Contractor will be providing Proprietary Software under the CTR1v1A 
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 Escrow Agent will accept, retain, administer and control access of the 
Proprietary Software until its release. 

C5.02 Software 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 Escrow Deposits under the conditions 
identified below: · 

- Within ten (10) days following the Notice to Proceed for the Ton ·system 
· hnplementation Contract, the Contractor shall deposit the then current 

version of the Proprietary Software demonstrated to be working with the 
Escrow Agent. 
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- If aµy modification is made to the Proprietary Software to comply with 
CTRMA Toll System hnplementation Contract requirements, the 
Contractor shall deposit with the Escrow Agent the updated and tested 
version· of the Proprietary Software either (i) in accordance with the 
schedule set forth in Section CS.02.02.06 or (ii) within ten (10) days of a 
written request from the CTRMA to make such deposit. 

CS.0Z..02 Software Escrow Requirements 

· CS.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;sha11 b€l 
identified ·and its contents described, and the Contractor shall acknowledge 
the submitted media list and transmit a copy of such acknowledgement to 
the Escrow Agent and the CTRMA. · 

CS,02.02.02. Deposit Verification 

When the Escrow Agent recdves the Escrow Deposit media and the 
Contractor apknowledged iist, the Escrow Agent will verify the labeled 
media to the list. In addition 1o the· deposit verification, CTRMA may elect 
to cause an inspection of the :Proprietary Software in accordance with 
Section CS.02.02.05. 

CS.02.02.03. Acceptance of Deposit 

Upon completion of the verification process, the Escrow A.gent 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 error. 

CS.02.02.04. Contractor's Guarantee 

The CTRMA is relying oh the Contractor's Good Faith to ensure that: 

The Contractor is in possession of the Proprieiary Software that 
is being deposited. · 

The Proprietary Software 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 
encum~rance and the Proprietary Software is legally owned by 
the Contractor. 

CS.02.02.05. Inspection 

The CTRMA shall have the right to inspect the Software Escrow at 
anytime, either at the Contractor's offices or at the Escrow Agent's offices. 
This inspection determines, in different levels of detail, the accuracy, 
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completeness, sufficiency and quality of the Proprietary Software deposited 
with Escrow Agent. 

CS.02.02.06, · Deposit Updates 

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

- Factory Acceptance Test 
- Acceptance of the First Segment 
- Acceptance of Each Subsequent Segment 
- Project Acceptance Test 
- Project Acceptance 

CS.02.02.07. Additional Updates 

The CTRMA shall have the right to request the Contractor to make escrow 
deposits of the Proprietary Software at any time at the CTRMA exp.ense 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 versio)l of 
the Proprietary Software 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 Contractor, or as otherwise provided in the Agreement. 

C5.03 Escrow Deposit Administration 

During the administrat.ion of the escrow deposit, the Agent will abide by the terms and 
conditions detailed below. 

CS.03.01 Confidentiality 

The Escrow Agent has the responsibility to protect the Proprietary Software and 
prevent any damage to the media. The Escrow Agent shall have the obligation to 
protect the confidentiality of tl).e Proprietary Software. The Escrow Agent shall not 
take any action on the escrow deposit 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 Escrow Agent wm immediately notify the 
CTRMA and the Contractor unless prohibited by law. · 

CS.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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CS.03.03 Agent Audit 

;During the term of the Software Escrow Agreement, the Contractor 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. Each 
party shaUnotify 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 CTR.MA. 

C5.04.0l Release Event 

A "Release Event" shall mean the following: . 

1) If the Contractor ceases its business operations or becomes. subject to any 
bankruptcy ( other than a bankruptcy under Chapter 11 of the United States 
Code, or any successor statute (hereinafter, "Chapter 11"}), reorganization, 
liquidation or insolvency proceeding, whether voluntary or involuntary, or 
makes an assignment 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 ls in 
breach ofits obligations under the Toll System Implementation 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 Software fails to opetate 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 Maintenance Contract, if the 
Maintetiar{ce Contract is not extended; or 

6) Five years after the Acceptance of the first Segment of the Toll Collection 
System provided by the Contractor. · 

CS.04.02 Filing 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 rec;eipt of this authorization, if the Escrow Agent has been paid 
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for all services provided, the Escrow Agent will release all escrowed software and 
pertinent documentation to the CTRMA. 

C5.04,03 Right to Use Following Release 

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 benefits afforded to the CTRMA. 

CS.OS Term and Termination 

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

· C5.05,01 · Term of Agreement 

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

(a) The Contractor and the. CTRMA jointly instruct the Escrow Agent i.n 
writing that the Escrow Agreement is terminated; . 

(b) The Escrow Agent instructs the Contractor and the CTRMA in writing 
that the Escrow Agreement is terminate<;! for nonp,ayrnent in accordance 
with Section CS.OS .02; 

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

Notwithstanding any other provisions contained herein, the Escrow 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 ~xists, as evidenced by written notice from the Contractor as if the Escrow 
Agreement period had naturally expired, 

CS,05.02 Termination for Nonpayment 

In the event the C_ontractor is delinquent in paying the Escrow Agent, the Escrow 
Agent shall provide written notice of delinquency to all parties to· the Escrow 
Agreement. Any party to the Escrow Agreement shail have the right to make the 
payment to the Escrow 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 Escrow Agent shall have the right to terminate the Escrow. Agreement at 
any time thereafter by sending written notice of termination to all parties. 

CS.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 
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written authorization from the Contractor and the CTRMA with instructions to 
forward the Proprietary Software to another escrow company and/or agent or other 
designated recipient. In the event such instructions are not received within the time 
frame for tennination, then the Escrow Agent shall deliver the l?roprietary Software 
and all related materials to the Contractor. 

Upon the receipt of the · terminati_on notice from the first Escrow Agent, the 
Contractor shall, within 60 days, enter into an Escrow Agreement with a new 

. Escrow Agent with a similar Escrow· Agreement as the first Escrow Agent. 

CS.05.04 · Survival of Terms Following Termination 

Upon termination of the Escrow Agreement, the following provisions of the Escrow 
Agreement shall survive:. · 

(a) Contractor's Representations; 

(b) The obligations of confidentiality with respect to the Proprietary Software; 

( c) .The rights granted in the sections entitled Right to Transfer Upon Release 
and _Right to Use Following Release, if a release of the Proprietary 

. Software has occurred prior to termination; 

(d)' The obligation to pay the Escrow Agent any fees and expenses due; and-· 

(e) Any provisions in the Escrow Agreement which specifically state they 
survive the termination of the Escrow Agreement. 

CS.06 Agent Fees 

CS.06,01 Fee Schedule 

Prior to the execution· of the Software Escrow Agre~ment, the Contractor and. the 
Escrow Agent shall have agreed to the s~ce fees and the fee structure·. The 
Escrow Agent. is entitled 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 Escrow Agent shall notify the party responsible for payment of the 
Escrow Agent fees at least 60 days prior to any increase in fees. 

CS.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 earliest. If invoiced fees are not paid, the Escrow Agent may 
terminate the Escrow Agreement in accordance with estab]jshed conditions. 
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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 Escrow Agreement. 

C5.07 Liability and Disputes 

CS,07.01 Right to Rely on Instructions 

The Escrow Agent may execute instructions based on 11uthorization reasonably 
· believed to be genuil,e, · The Escrow Agent is not responsible for authenticating the 
validity of the document if it bear~ the signatures · of the parties named, in the 
Escrow Agreement. · 

C5.07.02 Indemnification 

The Contractor and the CTRMA shall agree to indemnify, defend and hold 
harmless the Escrow Agent from any and all claims, actions, damages, reasonable 
arbitration fees and·expenses, reasonable costs, reasonable attorney's fees and other 
liabilities ("Liabilities") incurred by the Escrow Agent relating to the execution of 
the Escrow Agreement unless such Liabilities were caused solely by the negligence 
or willful misconduct of the Escrow Agent. · 

C5.07.03 Controlling Law 

The Escrow Agreement is to be governed and construed in accordance with the 
laws of the State of Texas, without regard to its conflict oflaw provisions. 

C6.0 CTRMA System Software 

The Source Code for the C'tRMA System Software and the utilities required to compile 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 ail freeware required by the CTRMA Toll Collection 
System Software. 

[ END OF SECTION] 
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CTRMA TOLL ROAD SEGMENTS 

Systems Open to Subject to 
Segment No. Description Installation' Traffic' ToJiiing' 

1 US 183A: San Gabriel to SH 45 North 1212006 02/2007 02/2007 

2 US 290 W phase oft.he "Y" In Oak Hill 02/2009 04/2009 04/2009 

3 US 183. / SH 71 : .. IR 35 to the Airport 

US 183 S: IR 35 to Springdale 08/2008 03/2006 12/2008 

US 183 S: Springdale to Bolm 08/2008 12/2008 12/2008 

OS 183 S: Bolm to Patton 08/2008 12/2008 12/2008 

SH 71 E: IR 35 to Riverside 07/2010 01/2007 09/2010 

SH 71 E: Riverside to OS 183 07/2010 09/2010 09/2010 

4 SH 45: SW: Loop 1 to FM 1626 (4 lanes) 01/2008 03/2008 03/2008 

5 SH 71 W phase of the "Y" in Oak Hill 03/2011 05/2011 05/2011 

6 LP 360 RM 2244 to south of Walsh Tarlton Pending Pending Pending 

7 US 290 East: US 183 to SH 130 T.B.D. T.B.D. T.B.D. 

8 LP 360: LP 1 to US 290 Pending Pen\iing Pending 

NOTES: 
The dates presented are based on information available as of the date of this 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 . 

. 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 tolled traffic with 
the Toll Collection System installed, tested and fully operational. 
The "Systems Installation" date ls based on the anticipated access to the roadway and toll systems 
infrastructure provided by others, which is scheduled to be a minimum of sixty (60) days prior to the 
'!Subject to Tolling" date. 
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Attachment E 
Technical Requirements 

Chapter I 
I. DEFINED TERMS 

• ACM (Automatic Coin Machine): a device located in .a toll Jane that accepts and 
collects US coins as toll payments without manual 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 Authority (CTRMA). 

• Authority Designated Representatives: person or persons authorized by the CTRMA to 
represent the CTRMA in all dealings with the Contractor. · 

• AVC: shall mean a System for automatic vehicle detection, separation and classification 
as defi,hed in Chapter II.03.02.06. 

• AVI (Automatic Vehicle Identification): a System consisting ofan antenna and reader, 
that meets the Texas Interoperability Specifications, installed in a toll lane · and a 
transponder mounted on a vehicle for automatic identification of the transponder as it 
passes through the lane. 

• Business Day: the 24 hour toll collection dayfrom 00:.00 AM lei 24:00 AM. • 

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

• Business Rules Test: a test that is conducted as part of the Prototype On-site Test that 
verifies the CTRMA Business Rules, · 

• Communication 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 supplied by the Contractor 
under this Contract. 

• Customized Hardware: The toll collection hardware provided by the Contractor under 
this Contract that is designed and certified by the Contractor. 

• Dedicated ETC Lane: Alane at a toll plaza used only for ETC transactions. 

• Developer: The Joint Venture that is contracted to design and build the CTRMA's 
US 183A Turnpike Project, including the communications backbone. 

• Design Documentation: System design documentation required under Chapter V, 
including the Software Development Plan, and System Detailed Design Document. 
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Attachment E 
Technical Requirements 

• Electronic Toll Collection (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 lime ~quipped with ETC equip~ent for cashless nonstop toll 
collection ofvehicles operating at normal highway/ramp speeds. 

• Factory Acceptance Test: shall mean the testing performed by the· Contractor 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 ali toll collection data. 

• ITL: Island Traffic Light. 

• Manual Lane Terminal (or MLT): A device consisting of an array of touch screen 
buttons and· associated electronic.s for processing toll transactions in the attended toll 
booths, as described in Se.ction II.03.02.02 of Chapter II 

• Op~rational Testing: the testing conducted after the entire CTR.MA Toll Collection 
System is deployed to ensure to verify System reliability, accuracy, performance and 
auditability. 

• Project Acceptance Test: the final testing performed on the Toll Collection System 
before it is apYroved and considered acceptable to the CtRMA. 

• Toll Operations and Toll Audit Departments: shall mean the CTRMA departments 
that oversee the toll collection operations and perfomi the audit functions of the CTRMA 
Toll Collection System · · 

• TeamTx: a con·sortium of toll agencfos and authorities, principally in Texas that uses a 
reciprocal TransCore based AVI System with the service mark TxTAG. 

• TransCore: Third party supplier of A VI equipment. 

• TxDOT: The Texas Department of Transportation, including the Texas Turnpike 
Authority Division. 

• UPS:. Uninterruptible Power Supply. 

• Violation Enforcement System (VES): Video based System located at toll lanes used to 
record license plate images of selected vehicles (to be defined in the Business Rules) in 
video form, as more particularly described in Section II.03,02.07 of Chapter II. 
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Attachment E 
Technical Requirements. 

Chapter IT 

II. FUNCTIONAL.REQUIREMENTS 

11.01. General Requirements 

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

The requirements are being specified on a :functional level. It is the intent of these requirements 
· to permit·the Contractor flexibility in the design and development of the Toll Collection System 
to reflect innovation and state0of-the-art technology for an on-line Toll Collection System fully 
capable of meeting the CTRMA operational and contractual requirements. 

The Contractor shall furnish and mobilize 'all required 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 Project: · 

• Setting 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 
o~ state law, or by regulation, the subsequent demobilization and removal from the 
site of said equipment, appurtenances and the like upon completion of the work 

• Providing access to the Project site for.the Contractor's operations 

• Obtaining necessary permits and licenses, and payment of fees 

• Coordinating design and installation activities. with the CDA .Developer 

• Coordinating design and installation activities for all the CTRMA Toll Locations 
with TxDOT and other contractors on the various toll road segments · of the 
CTRMA Turnpike System. 

• Lighting work area 

• Sampling and testing of materials 

• Providing required insurance and bonds 

All equipment, supplies and materials fumished under this 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 Contractor for development and 
testing. All equipment provided by the Contractor shall be multi-sourced and readily available 
to the CTRMA. 
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Technical Requirements 

The work to be perfonned under this Contract 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 compliantwith the Texas .Interoperability Specifications 
and the purchase of the AVI equipwent (A VI readers and antennas) shall be coordinated with 
the approved A VI vendor. The CSC/VPC System. shall be developed and operated by others. 
The Contractor i.s responsibie for interfacing with the CSC/VPC for the transfer of violation and 
ETC infonnation. · 

The Project will include, but is not limited to, the following: 

• · Development, configuration, customization, procurement, manufacturing, testing 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 software. The System pwvided shall meet the specification in these technical 
requirements. · 

• Detailed Lane Configurations lists the .number of lane equipment and peripherals that 
shall be installed under this Contract: The Contractor is responsible for providing, 
installing and testing all equipment. 

• . Coordination with· .the Developer on the location and placement of. the Contractor 
. equipment and peripherals, and any other design specification needs. 

• A conduit'backbone for the US183-ATurnpike 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 to the Toll Collection System. · 

• The physical System will-consist of the following primary subsystems: 
• Autonomous Lane Controllers with violation enforcement capability 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 CSC/VPC. 

• Security Access System to control and record access to toll collection related areas 

• Maintenance On-line Management System to manage equipment, and record and 
track equipment failures, 

• Required foll system infrastructure at designated locations including exposed conduit, 
and all cables and fiber between the Control Cabinets and the Lane Equipment, 
equipment cabinets, and emergency power, etc., at the various remote Express Toll 
Locations. 
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Technical Requirements 

• Upon the completion of this project the CTRMA ToH Collection System shall be fully 
· interoperable with.other Texas agencies that are part of the TeamTx. 

Ji.01.01; Toll Collection System Hardware 

The Customized Hardware design criteria have been broken down into several categories: 
General & Computer Enclosure, Environmental, and Assembly. 

The assumptions iisted below provide the framework for development of the Contractor 
provided Customized Hardware design criteria: 

II.01.01.01; Customized Hardware 

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

II.01.01.02. General & Computer Enclosure 

- The Contractor shall ensure that there is a second 'source for all parts. 
-· All replacements shal!be plug compatible with no changes required; or may require cable 

changes to be compatible or may require minor modifications to software to be 
compatible. 

- All electronic 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 communicate with the 

Lane Controller. If needed network converters shall be used. ·· 
- The Contractor· shall ensure that industry standard I/O interface modules are used in the 

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

All field wiring shall be terminated on screw iugs or connectors 
- Surge suppression shall be provided for all field wiring susceptible to lightning or similar 

surges · 
- Speaker 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 potentially 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. 

Il.01.01.03. Environmental 

- The toll collection equipment to be supplied will be installed in areas exposed to a wide 
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, truck and bus emissions; industrial exhausts; 
industrial cleaners; gasoline and car lubricants; Electromagnetic Interference (EMI) and 
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Technical Requirements 

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 equiP,ment and climate controls to ensure proper functioning. 

- The Lane Controllers should be able to operate in a sealed environment and able to 
. support all lane hardware/software specifications of these technical 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 (positive)+145 degrees F with a relative humidity of 5 
to 100 percent. 

- During the desi!lll phase the Contractor shall provide thermal calculations that prove the 
Lane Controller· and other lane electronics enclosures meet the temperature specifications 
gi:ven above. 

- . All Lane Controllers should be mounted in a. ;NEMA 4X enclosure if placed in the 
tollbooth or tunnel. With the use of the network architecture for peripheral interface, the 
Lane C.ontroll~rs can be located in ~ plaza environment. 

- All lane equipment installed in remote toll locations shall be housed in environmentally 
protected housing. 

II.01.01.04. Assembly 

- The Customized Hardware shall be assembled and tested in the fabrication shop before 
being installed in the lane. 

- All Customized Hardware shall undergo a 72-hour burn in test before they are irtstaUed in 
the lanes. 

- Customized Hardware assembly shall facilitate easy replacement (use ·of standard 
maintenance tools) of failed components. 

II.01.01.05. Bill of Materials 

The Contractor shall include the Bill of Materials (BOM) for all equipment and hardware 
supplied by the Contractor to meet the specifications 9f these technical requirements. During 
the design phase the BOM shall be finalized. 

II.01.01.06. Spare Parts 

General Cµstomized Hardware design criteria are established to require the use of off-the
shelf products and support the need for the CTRMA to maintain and replace parts for the 
next ten (10) years. The Contractor shall provide a spare parts list and recommended 
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Technical Requirements 

qu,antit.ies 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 made available to. the maintenance staff upon acceptance of Segment 1. 

II.01.02. Toll Collection System Software 

The operating 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 a 
browser based Graphical User Interface (GU:!) design shall be employed. Proposals utilizing 
only GUI based design will be considered, however. browser based GUI design will be given 
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 deficiencies. · 

Ii.ril.03. Toll Collection Operational Design 

The Contractor shall implement a Toll Collection System that meets the CTRMA operational 
requirements detailed in Chapter VI. · 

II.01.03.01. Toll Collection Lane Configurations 

The System provided by the Contractor shall support the CTRMA toll collection, lane 
configurations detailed in the Detailed Lane Configuration tabulation. 

II.01.03.02. CSCIVPC Interface 

The Contractor .shall coordinate and cooperate with the CSC/VPC provider and provide the 
interface to the CSC/VPC as specified in Section II.07.03°:12. The Contractor is responsible 
for scheduling the necessary meetings and conducting the required testing to ensure the 
interface meets the CTRMA andTxDOT Specifications. · · 

II.02. Toll System Security, and Access Control Requirements 

Identification and control of all individuals designated to access the Toll Collection System 
data within the toll coll'ection or. CTRMA administrative computer network shall be 
maintained. The Contractor shall not provide a backdoor access to the Toll Collection 
System, which will allo.w circumvention of the toll security system. Additionally, access to 
any cabinet or housing shall be restricted to key/lock access. 
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Technical Requirements 

IL02.0l. Toll System Software Security 

Access t~ all information on the Toll Collection System computer network shall be limited to 
designated CTRMA and Contractor personnel and shall be password controlled. User access 
security including sign-on facilities, pennission control, and different levels of access shall 
be provided for th,: files and directories. Specific requirements shall be developed during 
System design. 
,. 

II.02.0;l. Cabinet and Housing Access 

Access to all toll collection cabinets and housings shall be key/lock contrcilled. All new 
cabinets and hou.sings installed under this Contract shall be access controlled using 
keys/locks. All rooms· that house System Servers shall be connected to the Security Access 
System and every access shall be recorded. 

· IL02,03, TollSystem.LockRequirements 

All equipment and cabinet locks for the Toll Collection System shall be removable 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 alt toll collection 
equipment 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 personnel shall immediately 
return all assigned keys to the CTRMA upon request. 

II.03. Lane Controller 

IL03.0J. Hardware 
\ 

Each toll lane shall have a Lane Controller except Express ETC Lanes where a Lane 
Controller can be shared across lanes in a fully redundant configuration. All Lane 
Controllers shall be identical with the exception that pluggable modules are not included if 
not required by the lane. Ifnon-identical lane controllers are proposed, the Proposal shall 
clearly explain the exception. Proprietary hardwate will be accepted if drawings that enable 
construction, repair, and modification of the hardware and rights sufficient to use 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 for the location of the Lane Contro'.Jer thus affecting its maintainability. 

JL03.02. 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 software shall 
be configurable and able to support the CTRMA operational needs without requiring changes 
to software. The proposal shall clearly identify th'e configurable nature of the System 
software. 
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The proposed operating system should have a future 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 drivers be required, the Contractor shall be compensated. 

The Contractor shall propose appropriate protocols and data structures to accomplish the 
collimunications required between various peripherals. These protocols and data structures 
shall be fully detailed by the Contractor during. the design process and approved by the 
CTRMA before being implemented in the System. · 

The Lane Systems shall support Manual, ACM, Dedicated ETC, and Express ETC Lanes as 
described in Attachment D. The Lane Controller application software shall enable the lane to 
receive and tran_smit daja to all lane devices, Plaza and MOMS. All messages between the 
Lane Controllers, Plaza Computer, · and Heist Computer, including the Security Access 
System and MOMS shall utilize a guaranteed transmission protocol. The Proposal shall 
clearly identify how message transmissions between Toll Collection System components are 
guaranteed. · · · · · 

The Lane Controller shall provide Automatic 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 
communica~es with Lane Controller. . The· Lane Controller application software shall be 
designed, programmed and delivered to meet the CTRMA's lane operational procedures as 
described in Chapter VI. 

The Lane Controller application software shall support all lane functions required to meet the 
. CTRMA lane operation requin~ments. Those functions include the following: 

. . . 

II.03.02.01. Lane Controller Start-Up 

Upon start-up or initialization, the Lane Controller· shill perform a self diagnostics test to 
ensure full system ope~ations. Al.ann messages shall be reported for all failure conditiqns 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 mod.e of operation for 
the lane has failed, the lane shall not open, however, a manual over-ride shall be supported. 

Upon boot-up, the Lane Controller shall verify with the Plazfl Computer that it has the latest 
configuration files, application software, transponder validation file, employee identification 
list, toll rate and toll schedule 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 th.e Plaza Computer and verify that the messages are synchronized. 
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II.03.02.02. Manual Lane Terminal 

All lanes· capable of processing manual transactions shalT be equipped with a Manual Lane 
Terminal (ML T) controlled via the Lane Controller. 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 configuration and layout shall be 
finalized during the design phase. The objective of the MLT design is to reduce the button 
pushes for each vehicular transaction. Button responses shall be immediate, and where possible, 
default criteria shall be used to help speed traffic through the lanes. · 

II.03.02.03. Patron Feedback 

In all lanes other than Express ETC, some form of patron feedback 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 display; however, the notification response should be immediate and the feedback 
shall be. visible in all light conditions. The hardware shall meet the environmental conditions of 
the Austin iu'.ea, and the Lan!') Controller shall interface with these device(s). The patron 
feedback devfoe(s) shall be capable ofresponding to diagnostic messages and be able to provide 
health status to the Lane Controller. The messages 'displayed/light configuration shall be 

. fi:(ia!ized during the design phase and shall be configurable. 

II.0_3.02.04. Receipt Printer 

All Manual Lanes shall have a 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 responding to diagnostic messages and be able to generate alarm and paper 
status conditions. 

II.03.02.05. Automatic Vehicle Identification (AVIl System 

The Contractor shall provide an AVI System that meets the requirements of the Texas 
Interoperability Specifications. The A VI 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 transmit all data received from the AVI System. The A VI System shall be 
capable of reporting its health to. the Lane Controller and shall provide status when polled. 
The Lane Controller shall synchronize the AVI .System time to a 100th 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 Coil.tractor shall be responsible for ensuring that all 
data elements required.by the CSCNPC to meet their operational requirements are provided. 

H.03.02.06, Automatic Vehicle Classification (AVC} System 

The Contractor shall be responsible for installing the required sensors and hardware as part of 
the A VC 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, reporting of axles counts (forward, reverse 
and net) shall be deemed sufficient. The A VC 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, however, ifit is a separate unit, then the Lane Co.ntroller 
shall interface with it as a seamless System. The AVC System components shall be capable<of 
responding to diagnostic messages and be capable of providing health status to the Lane 
Controller; 

I;I.03.02.07. Violation Enforcement System (YES}. 

The Contractor shall provide all the necessary hardware required to support the Violation 
Enforcement System· (VES) that meets the CTRMA operational. requirements and is fully 
compatible with the CSCNPC operations. Images shall be capture.d a.'ld processed per the 
Business Rules established by the CTRMA. The VES shall capture and process vehicles 
traveling at stop and go up to 100 mph and vehicles that are spaced at 2 feet apart. The VES 
can be a,n integral part of the Lane Controller, however, ifit is a separate System, then it shall 
be a seamless System, and the Contractor is responsible for the interface. · If the VES is an 
integral part of the· Lane Controller, then the C9ntractor shall clearly detall how such a 
configuration will not degrade the perfonnance of the Lane Controller, specifically in the 
Express ETC Lanes. 

The VES shall be capable of buffering images (retaining an image until its disposition is 
known) to reasonable level to support multiple vehicles in the lane and tlie CTRMA Business 

. Rules. The Contractor is responsible for providing the Optical Character Recognition (OCR) 
software so the image quality shall be good enough to meet the VBS accuracy and 
perfonnauce requirements. An equipment required to support OCR shall be the responsibility 
·of the Contractor. The VES components shall be.capable of responding to diagnostic messages 
and be capable of providing health status to the Lane Controller. 

II.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 vaults or four vaults. Only authorized employees 
with an approved PIN shall have access to the ACM vaults. The ACM shall be capable of 
reporting its health to the Lane Controller. 
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II.03.02.09. . Canopy Light Controls at Toll Plazas 

Canopy lights shall be. provided that display GREEN.,),fRED X depending .on the 
OPEN/STANDBY/CLOSE condition of the lane. A canopy over-ride switch shall be 
provided that wiHallmy a user to manually change the status of the canopy lights. The color 
of the canqpy light shall be displayed on the ReaI Time screen. 

II.03.02.010. Changeable Message Sign (CMS) at Toll Plazas 

Lane Controllers shall be designed to interface with a lane CMS that will be located on.the 
canopy above the Jane, facing approaching traffic. The message dispiayed shall be finalized 
during the design phase and shall be configurable. 

II.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-592nin) matrix. 
of at least 16 rows and 192 cohrinns with the ability to produce single line text at a height of 
at least 14", or dual line text at a height of at least 7". The center to center pixel pitch shall 
be no greater than .0.45" and the display shall be viewable to 50% brightness over a range of 
70° Horizonial and 30° V erticai. The operating temperature shall· be -40° to 122° F. The 
case shall be approximately 20'' x 92" x 12". The sign shall contain an internal controller 
that shall accept commands by multi-wire contact clos\ll'e to display a particular precstored 
message.· Each sign shall have sufficient storage to· retain a minimum of 8 ]lllique user 
progrannned messages.· Each message· shall consist · of characters that . will be pre-

. ·progrannned, and may be changed by RS,42:Z serial communiciition with a personal 
· computer (PC) that is running a manufacturer supplied 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 changes to the stored messages when such requirements are necessary. · 

The sign shall be sec\ll'ely mounted to the canopy, centered over each Jane designated to have 
a Jane-use sign. Each sign shall weigh less than 200 pounds arid be able to withstand winds 
of 120 MPH. The Contractor shall furnish and install the Variable Message Sign. (VMS), 
sign support hardware, cables between the sign controller and sign including all connectors, 
and perform all testing for the complete operation of 1:1).e system, as approved by the 
Engineer, · 

IL0J.02.010.02 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, 
illumination of characters or background, graphics capabilities, and number of lines to be 
used in display. · The PC shall be equipped with a rechargeable battery capable of at least six 
hours of operation without recharge. A battery 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 OS. A serial 
coirumin:ication 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 tlie display (if desired) while it is 
being programmed. The· Contractor shall .furnish and install the portable laptop PC, 
operating system, 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 under the item Lane Changeable Message Sign. 

II.03.02.011. Transaction Processing 

The Contractor shall provide complete timing diagrams depicting vehicles passing through 
the lane for each type of iane 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 finalized during the 
design phase; however, the following basic rules apply: 

- At least one transaction 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 multiple vehicles in the toll zone and 
track each one accurately. 

- The Lan~ Controller shall be able to handle vehicles backing up after having passed 
the toll lane without creating extra vehicles. 
The Lane Controller should be able to automatically synchronize the System with the 
vehicles in the lane and/or the Toll Collector to ensure the events in the lane 
correspond to the transaction generated. 

- All A VI reads transmitted by the A VI Syste1I1 shall . be reported to the Plaza 
Computer. 
All coin counts reported by the ACM shall be reported to _the Plaza Computer. 
The Lane Controller shall have the ability to flag trru;isactions that are considered 
unusual. · · 

II.03.02,012. Lane Operations 

The Toll Collection System as proposed by the Contractor shall support the CTRMA Lane 
Operations as defined in Chapter VI. · 

Il.03.02.013. Communications with the Plaza Computer 

AU messages generated at the Lane Controllers shall be transmitted to the Plaza Computer in 
real-time and shall be guaranteed. All messages shall be uniquely identified and validation 
shall be performed at the Plaza Computer to ensure that there are no missing cir duplicate 
messages. The Contractor shall provide automated means of synchronizing the lane and plaza 
messages in the event the Lane Controllers are replaced, or if communications are down or if 

E-13 
AUSTIN: 051071.00006: 315676v2 



Attachment E 
Technical Requirements 

data on the Lane Controller is not retrievable due to a catastrophic failure. The Business Day 
process shall not be considered successfi.i) inhere is missing or duplicate. data in the System. 

II.03.02.014. Time Synchronization 

All Lane Controllers shall be synchronized either to the Plaza Computer or to a common time 
synchronization source. There shall · be a second source for time synchronization if 
communications to the primary sourctl is down. The Lane Controller shall synchronize or 
transmit time synchronization message with every device capable of maintaining time. 

II.03.02.015. Transponder Validation List 

The Lane Controller shall be capable of supporting the TeamTx Transponder Validation 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 (coinpress, ·encode, etc), 
store the files and use the file. Transponder validation shall occur in 50 milliseconds and the 
proposal shall contain. the proposed logic and all exceptions to this requirement, is shall be · 
clearly explained. The format of the file shall be finalized during the design phase. 

II.03.02.016. Employee Identification List 

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 receipt. The format of the file 
shall be finalized during the design phase. 

II.03.02.017. TolI Rate and Toll Schedules . . 

The toll rate and toll schedule file is generated at the Host Computer and transmitted to ·the 
Lane Controllers .via the Plaza Computer. The Larie 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 SOD automatically 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 capability _to support up to 10 different toll rates and toll 
schedules. 

II.03.02.01 8. Con.figuration Files 

All parameters and settings required to run the lane application 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 (he Lane Controller application file however authorized 
personnel shall be able to make changes to the configuration files in the field. All Lane 
Controllers shall have default- configuration files that will allow the lane to boot-up 
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automatically. Authorized personnel shall be 11ble to.make change to parameters and settings 
that are defined as configurable elsewhere in these technical requirements and the approved 
design c!ocuments. 

II.03.02.019. Monitor All Lane Equipment for Device Status 

Each Lane Controller shall monitor itself and associated lane equipment devices for status . 
. Serial devices, such as the ACM and A VI 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 recoyery message shall be generated. The Plaza Computer shall determine· if it 
has lost cornniunication with the appropriate Lane Controller, and generate an alarm 
message. All alarm, health and recovery message shall be reported to MOMS and the Real 
Time semen. · 

II.03.02.020. Diagnostics and Eguipment Malfunction 

The Lane Controller software shall execute periodic diagnostic checks .on in-lane equipment. 
Intelligent peripheral devices shall be interrogated for device status on a regular basis. A 
device's failure to respond to a status inquiry, after a configurable number of rebies .shall be 
regarded by the Lane Controller software as an equipment failure. Such tests shall fake place 
in all :modes of lane operation, and the results shall be placed in each Lane Controller's event 
log. . . 

Degrad~d modes of operatioI\ sh,a\l be supported based cin Business Rules developed during 
the design process. The Contractor shall ensure the proposed Toll Collection System 
continues to operate without loss of revenue. or visible, impact to the patron even if some 
components of the System fail. · · 

II.03.02,021. Stand-~lone Mode of Operation 

The Lane Controller shall be capable of operating in a stand-alone mode for a minimum of· 
thirty (30) days if communications 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 th.e real time operations or degrading 
the lane operations. If any downloads were initiated while the communications was down, 
then these shall be re-transmitted to the Lane Controller to bring it up to-date. 

IL03,03. Availability 

The Lane Controller hardware; shall be designed to operate without reqmrmg any 
maintenance 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) year. 
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II.03.04. : Mean Time Between Failures (MTBF) ,, . . 

The Lane 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 
hardware 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 Bxpress ETC Lane operations. The 
CTRMA will .have toll facrlities 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 non-payment and will be pursued per the established CTRMA Customer 
Contact PoHcy and Procedures, · · 

The· Express ETC Lanes shall be designed in a redµndant configuration where . they are 
managed by a single Prill;lary Lane Controller System with. a "hot standby" Se.condary .Lane 
Controller System operating in parallel and able to take over in the event the primary unit 
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 occurs. The Contractor's failnver design shall ensure that there 
is no loss of revenue or transactions when one o.f the Lane Controllers fails. Only one Lane 
Controller at a time shall generate revenue transactions. The switchover from the )?rimary 
Lane Controller to the Secondary Lane Controller shall be transparent to the rest of the 
·Systems. 

The Toll Collection 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 
rear cameras 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 support pay by plate'or 
plate tolling (PTOL). 

There shall be a high level ofredundancy 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 inExpress ETC Lanes. · 

II.03.05.01. Express ETC Lane Signage 

Since patrons do not have an alternate 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 System shall havi, the ability .to accommodate Value-E\ased pricing, and 
as such the patrons need to be notified of the. toll they will pay if they choose to use the 
Turnpike. · 

II.03.05.02. Express ETC Lane Operations 

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 rwining 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 Shift and 
open a new Shift automatically three times .a day per the. three Shifts. 

In the event ofa communication failure to the Lane Controller, 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 Lane Controller are· re-established. In 
Expr~ss ETC Lanes, the A VI System buffering .capability shall be _5,000 transponders per 
travel lane. Transponders read and images saved during this condition 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 will ensure that patrons are tolled appropriately. · 

II.03.05.03. Value-Based Pricing 

Although there are no current· plans for implementation at this time, the CTRMA Express 
ETC Lanes shall be capable of supporting Value-Based Pricing based on time-of-day, and 
day-of-week; and these parameters shall be configurable. 

II.03.05.04. Detennination of Fare 

Fare determination shall be perfonned at the lane and later adjusted at the CSC based on the 
transaction categorizatiori. The ETC toll will be applied only to transponder transactions at 
the lane. The following rules will be. applied for fare detennination on Express ETC Lanes: 
- If the AVC is operational, then the toll is based on number of axles for all vehicle types 
- If AVC is degraded, then 

o Fare is based on the tag class for transponder equipped vehicles that have a 
transponder class 

o Fare is based on default of2 axles for all other transactions 

II.03.05.05. Savingoflrnages 

In an Express ETC Lane, images are critical and any loss in the images will result in lost 
revenue. The System shall be designed such·that the VES shall be able to capture and save 
images even if the AVC and the Lane Controller are not operational. 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 traversing° the shoulder lane shall be captured, saved 
and flagged. 
If the VES loses conum.u\ications with the Lane Controller, the image of every vehicle 
shall be saved. Images saved during this condition shall be flagged. 
Images shall be saved even in a degraded mode of operation and such transactions shall 
be flagged. · 

II.03.05.06. Express ETC Lane Transaction Processing 

These general rules shall apply when generating and processing transactions. 
At least one transaction shall be created for each vehicle and the Lane Controller shall 
ensure that the transacdon is complete prior to transmittiog it 

- All non-ETC transactions shall contain the cash toll and the ETC toll amount. 
- It is not required to identify the lane; however, all vehicle transactions should be assigned 

to a lane/plaza. · 

11.04. Plaza System 

Pl~a 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 andBank Deposits and Services. 
Toll collection operations at the plaza consist of the collection of the correct toll ainounts 
from patrons in accordance with the established toll rate schedule, accounting of the toll 
revenue, transfer of the funds into the bank, and documentation of the toll collection 
activities. Ramp toll plazas shall report to a Mainline toll plaza and all ramp toll plaza 
activities will be managed from the Mainline toll plaza. Express Toll Locations can either 
report to a Mainline toll plaza or directly to the host, but all processing rules shall apply to all 
transactions. · 

II.04.01. Plrza Compu(er Hardware 

. The work upder 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 these 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. 

Il.04.01.01. Plaza Server 

The Contractor shall furnish and install a complete Plaza Server at each specified plaza 
location and shall include all cabinets aod ancillary equipment as may be necessary to 
provide a complete aod acceptable Plaza Server System. The Plaza Server System shall be 
capable of performing all functions specified in these technical 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 
requirements. 

The Plaza Server, including all major hardware elements, shall be of the latest design and 
incorporate standard commercial products currently in production and shall be manufactured 
by the s·ame computer company, except as specified. Contractor shall use prove1;1 server 
configurations that support future upgrades to processors, memory, storage; operating 
system, 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 
supplied from the same manufacturer. The intention is to increase compatibility and reduce 
maintainability problems. · 

The Contractor is responsible for ensuring the Plaza Server is sized appropriately and will 
meet the CTRMA operational and traffic growth projections for the next ten (10) years. 
Users of the System shall see no obvious delays while gen(:lrating reports or accessir\g the 
~ystem for data. The Plaza Server shaU have redundancy wherein disk failure does not bring 
down the System. · · 

II.04.01,01.01. Data Back-up and Retention 

Capability 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 operations. 

All data 011 the Plaza Server shall be available for thirty (30) days with a fifteen (15). day 
archive cycle (total foi;ty-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 automatic, without user intervention, and shall generate a message to be 
transmitted to the MOMS. 

II.04.01.02. Plaza Workstations 

There are offices in the Mainline toll plaza Field Operations Building for toll operations 
personnel. 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 shall also be used to access the MOMS and Security Access 
System app!icatiou software. 

II.04.01.03. Plaza Printers 

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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II.04.01.04.. Bar Code Scanners 

In order to reduce data entry errors, money bags, etc. will have batcodes that_shall be scanned 
by the bar code scanner. The plaza workstations shall support the interface to these units. 

II.04.0i.05. Ul'S 

All equipment critical to life safety and operation of the toll collection system shall be on 
UPS to ensme uninterrupted toll operations and prevention of loss of revenue. Additionally, 
capability shaU be provided at the Host Computer to monitor the UPS performance at all 
locations within the CTJ:<MA Turnpike System. · Software drivers shall be provided to 
acquire, display, store and report all parameters provided as outputs from the Ul'S. The UPS 
shall support the equipment for 2 hours and before total shutdown shall sent a message to the 
Plaza Computer that will allow for a graceful shutdown of the Plaza Server. When the· 
System is .on the UPS, a notification shall be sent to the MOMS. 

II.04.01.06. Emergency Generators 

At toll plaza locations, emergency generators will be provided by others. The 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 fron1 the emergency generator. When the System is on the emergency 
generator, a notification shall be sent to the MOMS. . 

II.04.01.07_- Communications Equipment 

The CTRMA Toll Collection Systems shall be interconnected by fiber and dedicated lines. 
The· Contractor shall work with the Developer _in designing the overall network architecture 
for the tJS183-A Turnpike Project. AU LAN and WAN coI1)111unications equipment sha]l be 
the· state-of-the-art and shall be provided, as necessary, to support the Plaza Computer 
equipment installations. Where possible, fiber connections shall be used to connect remote 
computers to the Plaza System. 

II.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. 
All interconnection and power cabling shall be provided as necessary and· shall be installed to 
provide a professional look. Each· cabinet front shall be enclosed with a smoke, tempered 
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 .remote Express Toll Locations will be provided by 
others. 
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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 equipment shall be air 
conditioned and access doors shall be security controlled. 

IL04.02. Plaza Computer Systems Software · 

The Plaza Computer System Software comprises •Of the Plaza Operating System, the Plaza 
Database, the Toll Collection Application Software and the Plaza Computer Software. 

II.04.02.01.01. Plaza Operating System 

The operating system for the Plaza Computers shall consist of a multi-user, multi-tasking 
operating system. The operating system shall fully utilize the Plaza Computer architecture 

. and shall support all peripherals defiried in these specifications. The operating system shall 
also support the .proposed communications topology and Contractor's application software. 

· The Contractor is· resppnsible for obtaining all licenses as required in the name of the 
CTRMA, All licenses shali b6 provided to the CTRMA for all off-the-shelf operating system 
software, The proposed operating system should have a future upgrade path ap.d must be 
supported for up·to ten (10) years. The proposed operating system should have a warranty for 
three (3) years after the Acceptance of Segment 1. 

The operating system shall be a proven system used widely throughout the United States for 
intensive database operations and should be 'compatible with the database and other• web
bf!s.ed tools. 

!(04.02.01.02. Plaza Database 
.. 

The CTRMA require? a high level of reliability and security from the database 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 database software shall be compatible with the 
operating system an.d the application software. The database used on the Plaza Server and 
the Host Server ?hould be the same. Appropriate licenses shall he provided to the CTRMA 
for all off-the-shelf databas_e software._ The databa?e software -should have a warranty for 
three (3) years after the Acceptance of Segment 1. The selected database should have an 
upgrade pat4 an(! should support upgrades to operating system, application, memory, 
processors, etc. for up to ten (10) years. 

The Contractor may propose not including database. software· on the. Plaza Server, if the 
Contractor deems the database software can reside solely on the Host Computer. However, 
the System shall meet all the technical requirements specified herein, and provide all the 
required data integrity and security required. Complete documentation describing the 
proposed data transfer and storage concepts shall be provided in the Proposal, sufficient to 
allow the CTRMA to review and determine compliance with these technical requirements. 
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II.04.02.01.03. System Administration 

Operation and monitoring of Plaza Computer operations shall be accomplished by means of 
Remote System Management techniques. All processes shall be automatic and failure of any 
process· shall result in a notification to the System Administrator. Alann messages shall be 
created for process failures that will be routed through the MOMS. Systeni logs. shall be 
maintained for all processes and the logs shall have sufficient information to help analyze the 
problem. The System Administrator shall have the ability to manage user access security 
including sign-on facilities, permission control, and different levels of i,ccess for the :files and 
directories 

II.04.03. General Software Functional Requirements 

The Plaza Server collects and stores all transaction 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 normal plaza operations ( e.g., bank deposit manifests, 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 responsible for 
downloading configuration and status infonnatiorl. fo the lanes to ensure their · proper 
operation. · 

It is desirable to have a single application 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 application software shall provide 
functionality required by the Supervisor, Collectors, Auditors and other authorized users. All 
applications shflll _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 ability to 
automate all of the toll collection related activities. . 

Screen designs shall use Graphical User Interface (GUI), and self-help features shall be 
provided to assist the· users with data enter and retrieval, and navigate. through the screens. 
The software shall institute established data validation and user notification process to ensure 
correct and accurate data is entered. Where possible, drop-downs and automated entry of data 
shall be made available. 

The operational procedures and requirements are described here to allow the Contractor to 
understand the CTRMA's • proposed operations. If the Contractor has Standard Toll 
Collection System application, the Contractor is allowed to propose such application if it 
provides toll management, audit and reporting functionality similar to what is described 
below: The Proposal shall include the list of toll agencies where such a Standard a1,mlication 
is used. The Proposal shall also clearly identify functionality that is not in the Contractor's 
Standard application and how such functionality will be provided. It is anticipated that during 
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 screen designs and report formats will be discussed, reviewed and finalized 
during the design phase. . · 

II.04.03.01. Data Communications and Interface Requirements 

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 System and MOMS shall utilize a guaranteed 
transmission protocol. The Contractor shall identify how message transmiss_ions between 
System components are guaranteed. The application software, at.. a minimum, shall provide 
the following functionality at the plaza. · 

• Acknowledgement and confirmation of all data sent to and received from_ each Lane 
Controller . and the Host . Computer as to be defined in the CTR.MA approved design 
document. · · 

• All messages and data received and recorded at the Plaza Computer must be available at 
: ,the Host Computer immediately or within cine hour of occurrence. • 

• Data that depends on the completion of the B~iness Day is transferred after the 
successful assignment of the Business Day. · 

• Receive transponder validation.Jist(compreheruive and incremental), employee list, toll 
rate and toll schedules, lane configuration files and lane executables from the Host 
Computer, and distribute them to the individual' Lane Controliers 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-Lane Controller, re-initiate the transfer and notify the MOMS and Host 
Computer. 

• Maintain records of all versions of the transponder validation list, employee list, toll rate 
and toll schedules, lane configuration files and lane executables that it received from the 
Host Comput\)r and that were successfully downlqaded to the lanes, Reports shall _be 
!)lade available to verify the versions and the download status. 

• Provide self-diagnosis functions to detect and report on the status and fimctioning 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 missing or duplicated data and to 
manually retrieve such data from its original source. 

II.04;03.02. Data Management 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. 

II.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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- All Toll Collector and vault actiyities generated in the lanes 

- AU Toll Collector and vault summary data generat~d in the lanes 

- All events generated in the lanes that get displayed on the Real Time screen 

II.04.03.02.02. Receive and Store Data Received from all Other Peripherals 

- All monitoring, status and alarm messages generated from the UPS 

- All monitoring, status and alarm message generated from the emergency generator 

- All stati!S and alarm messages received from the plaza peripherals 

· · All status and _alarm messages received from processes and tasks running on the. Plaza 
Server 

II.04.03.02.03. Data Summarization 

The Plaza Server shall summarize the transaction data that it received from the Lane 
Controller based upon the Segment of Duty (SOD) and Shifts worked by the Toll Collectors. 
Traffic summaries will also be created every five minutes based on class, payment type and 
other parameter.{ that are required for toll operations. ACM transaction summaries shall be 
created for each vault insert/switch/pull activity. 

II.04.03.02.04. Business Day Assignment 
: . ' . 

A Business Day process shall run at the plaza that assigns a Business Day to the transactions; 
Segment of Duty (SOD), Shift summaries, vault summaries and other plaza related 

. transactions. The ·system shall assign a Business Day to each Toll Collector Segment of 
Duty (SOD) and Shift based upon the Shift that was worked. Shifts for Toll Collectors that 
work acros_s· 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. Bµsiness 
Day -for ETC transactions shall be the Transaction 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. 

II.04.03.02.05. Data Security 

. 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 c_omplete 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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II.04.03.03. Toll Collection Management Requirements 

The Plaza Computer shall provide the following activities as it relates to toll c_ollection 
management. Puring detailed design reviews, the . design of the functionality shall be 
finalized and approved. 

II.04.03.03 .01. Assig=ent of Business Pay and Shifts 

The toll collection process consists of a number. of inter-related tasks performed by toll 
collection personnel. 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. 

II.04.03.03.02. · Money Bag Assignment 

Functionality shaI! 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 Collector for the Business Day are not re-used. All activity on the Money bag shail 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 to be entered into the System. Various reports shall be made available to authorized 
personnel. · 

lI.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. rhe 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. 

II.04.03.03.04. Create Money Bag Manifest· 

Prior to the Rifkin bag pickup, the Supervisor shall have the ability to generate and print the 
Money Bag Manifest from the System. The report will identify all Money bags that have 
been 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 noted 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 entered 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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II.04.03 .03.05. Money B.ag Pick-up and Verification 

The Supervisor and Bank Service Courier shall utilize the Money Bag Manifest to verify that 
each bag that sho11ld be pick~d up is accounted for. Once the Supervisor and the Bank 
Service Courier personnel verify the Money bag transfer, .they will both provide 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. 

II:04.03.03.06. Lane Assigmnent 

The System shall provide authorlzed users the ability to assign Toll Collectors lanes for theb: 
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 Day to the Toll Collector's SOD's and Shift. 

II.04.03.03.07. Change Fund Assignment 

The System shall prnvide authorized users the ability to provide each Toil Collector a change 
fund upon hire,· 'the details of which shall be entered into the · System. · When the Toll 
Collector's employment 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. 

II.04.03.03.08. Equipment Assigmtlent 

The System shall have the ability to record the issue of equipment such as uniform, badges, 
pins, training manuals, cash trays etc. when a Toll Collector· is hired. Up.on tennination of 
employment, these items shall be returned and reconciled. 

II.04.03.03.09. Real-Time Monitoring 

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

• Lane activity for all lanes at the plaza and associated ramps along with the Canopy Light 
Status.· 

• ·Detailed transaction activity.(configurable) on selected lanes to include Toll Collector 
data, A VC data, A VI data, etc. 

• Detailed transaction activity (configurable) on selected Toll Collector to include Toll 
Collectordata, A VC data, AVI data, etc. 
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• Vault information -related to inserts, switches, pulls an_d other ACM activities, percentage . 
full, etc. 

• 5-minute and hourly traffic summary for each lane by payment type and totals 
(configurable). 

• Device status information accessible only to authorized users. 

• Ability to print and/or save any of the screens as needed. 

• Various notifications to the Supervisors to .assist in toll collection operations such as vault 
jam, receipt printer "out of paper" etc. · 

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

Capability shall be provided to allow authorized personnel to remotely open lanes, control 
canopy lights, switch.vaults remotely, clear ACM jams, and change the configuration of the . . 

lanes. 

II.04.03.04. Superviso·ry and Management Requirements 

II.04:03.04.01. Start of Shift and End of Shift Reconciliation 

The System shall allow the Supervi.sor starting a Shift to reconcile the plaza cash tray with 
the Supervisor ending the Shift. Summary'of all transactions 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 b,e recorded in the System, and reports shall be made available to authorized 
personnel. · · 

II.04.03.04.02. Recording and Resolving Patron Complaints 

Sometimes patrons stop-by, mail-in or call-in 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. 

Il.04.03.04.03. Accepting and Recording No-Fund Payments 

No-Fund payments are sometimes dropped in at the plaza, given to the Toll Collectors or 
mailed in to the plaza. The Supervisor 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 provided, then the license plate information is used to associate the payment. If no 
association can be made, then an attempt is made to contact the patron after which the check 
is returned. to the sender with an explanation. Reports shall be made· available to authorized 
personnel. 

II.04.03.04.04. Supervisor Money Bag Deposit 

The Supervisor working the last Shift for the night shall have the ability 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 
Money Bag Manifest. Reports shall be made availabie to authorized personnel. · 

II.04.03.04.05. Change Fund Audit 

Periodically, the Supervisor will' select a Toll Collector and count their change fund. Any 
.discrepancy shall be entered into. the System and reported to audit personnel. Reports shall be 
made available to authorized personnel. · · 

II.04.03.04.06. Maintain 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. The Supervisor can edit the Jog before closing the Shift, but once the Shift is 
closed and the Supervisor has logged out, no more edits to the log are possible. These logs 
will be accessible to authorized personn~l. · 

ll.04.03.04.07. Maintain Employee Schedule 

The . System . shall provide the ability for the Supervisor to generate and maintain the 
employee schedule for the toll plazas and ramps under their supervision. Off-the-shelf 
packages normally do not work and packages customized for toll collection is preferred. The 
employee schedule shall be printed in a viewable form. 

II.04.03.04.08. Recording Toll Collector Unusual Occurrences 

The System shall provide the ability for the· Supervisors to enter Unusual Occurrences into 
the Systein 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. 

II.04.03.05. Vault Management 

The Plaza Supervisor is responsible for managing all vault 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. All removed 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 nonnally 
occurs with an armored truck. · 

The vault deposits are verified by the bank and deposii information is transmitted electronically 
to the CTRMA Administrative Office for reconciliation. Vault pick-ups are typically scheduled 
on a daily or more frequent basis. Each vaulttransferred 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 personnel: If a: vault has not been 
pulled for more than two (configurable) days, the Supervisor shall be notified via a System 
message. 

II.04.03.05:0L Vault-Pull Operations 

The Supervisor or authorized person shall schedule vault-pulls based on the traffic volume at 
the plaza. The Supervisor shall monitor the status of the vaults through the vault mo'nitor 
screen that indicates the vault conditions through various colors. · 

II.04.03.05.02 .. Creation of Vault Ma:nifest 

The System shall allow the user to create a Vault Manifest for the day. A Manifest ID shall 
be automatically assigned by the System. V_aults that were full and swit_ched or are near full 
shall be moved to the Vault Manifest automatically. The user can also select the vaults that 
need to be added to the Vault Manifest. The user can also de-select vaults that should not be 
part of thc1 manifest: Vaults that need to be pulled should be identified. If an existing Vault 
Manifest is available, tbe 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 Manifest automatically. 

Prior to pick-up; the Supervisor in charge shall print 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 recorded by the System (vault insert. time, 
vault active time, vault inactive time, and vault removal (time and personnel ID), as well as 
any status logged by the Supervispr (vault in secure area, vault picked up). The Supervisor 
shall be provided the ability to record all vault-related events in the Vault Manifest. Reports 
shall be made available to authorized personnel.· 

n.o4.o3.os.o3. Vault Pick-up Verification 

The Supervisor and the Bank Service Courier personnel will utilize the Vault Manifest and 
verify each vau]t that is picked up. If a vault 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 be made available to · authorized 
personnel. 

Il.04.03:05.04: . Emergency Vault Switches 

The Supervisor will monitor the vault status screen to detennine 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 at the lane.· fu addition, it may become· necessary to 
perform an unscheduled vault-pull to ensure proper vault availability. Reports shall be made 
available to authorized personnel. 

II.04.03.06. Toll Collection System Reports 
. . 

All data entered or generated in the System shall be retrieved through reports and screens. 
Reports and screens made available through the System and on an aclhoc basis and shall have 
various selection and sort criteria and shall be easily configurable. All repoi:-ts arid screens 
shall have the capability to be printed, saved in pdf fonnat, html fonnat, Access, and Excel 
formats .. Selected reports shall be automatically generated and made available to authorized 
personnel 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 pre~ented and 
finalized during the design review process. Data may have to be sunnnarized in ordei: to 
ensure that reports are generated within seconds of a report generation request. Additionally, 
after the deployrp.ent and implementation of the System, there may arise the need to create 
additional-reports, and the Contractor shall support such additions and/or modifications. 

IL04.03.07. Time Synchronization 

The Host Computer shall be synchronized to . the Customer Service Center Computer as 
stated in the Texas Interoperability Specifications. All Plaza Coµiputers 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 
compµter that communicates with the Plaza Computer shall synchronize their times with the 
Plaza Computer using off-the-shelf time synchronization software .. Ifneeded synchronization 
messages shall be sent to devices that do not ·support off-the-shelf time synchronization 
software. · 

II.OS. Security 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 US 183-ATurnpike. 

II.06, 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 support real-time paging of maintenance staff and shall be configurable to meet the 
CTRMA operations requirements. Scheduling of all maintenance activities shall be done 
through the MOMS. All spare equipment tracking and purchasing of all tol~ related 
equipment shall be done through MOMS. The MOMS can reside on the Host Computer or a 
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 application software. The Contractor shall work with the CTRMA in configuring the 
MOMS to meet the CTRMA maintenance needs. · 

II.07, Host Computer 

The Host Computer is the depository of all toll collection data. Manual and ACM 
transactions stop at the host and ETC transactions and non-payment are transferred to the 
CSC/VPC for further processing. Manual transactions 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. Summarized data shall be used to generate various 
reports that help the auditor with the revenue arid transaction reporting. The transaction data 
shall also be summarized by time and this. data shall be used for traffic reporting and traffic 
analysis. 

IL07.0l. Host. 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 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 shall be supported for ten (10) years 
after Acceptance.of Segment 1. 

II.07.01.01. Host Server 

The Contractor shall furnish and install a complete Host Server configuration at the CTRMA 
· Administrative Headquarters and shall include all cabinets and ancillary equipment as may 

be necessary to provide a complete and acceptable Host Computer System. The Host Server 
configuration shall have full redundancy wherein the second server is a 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 that shall be 
implemented to ensure data security during a Disaster. The Host Server System shall be 
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capable of performing a)l functions specified in these specifications. The Proposal shall. detail 
the Host Computer redundancy capability. 

The Host. Server, i~cluding a)l major hardware elements, shall be of the latest design and 
incorporate standard commercial products currently in production and shall be manufactured 
by the same computer company, e«:cept as specified. Contractor shall use proven server 
configurations that. support future upgrades to processors, memory, storage, operating 
system, 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 supplied from the same manufacturer. The intent is to increase compatibility and reduce 
maintainability problems.· · 

' 

The Contractor shall be responsible for ensuring the Host Server is sized appropriately and 
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 
ihe System shall see no obvious delays while generating reports or accessing the System for 
data. · · 

II.07.01.01.01. Data. Backup and Retention 

Capability shall be provided to backup the dat~ on a daily basis without manual interv~ntion 
using· tape/disk.libraries. Notification on thc> stalus of the backup process shall be sent to 

· MOMS. If there is a cat.astrophic failure that results in the loss of data, means shall be 
provided to retrieve the data without di~ruption 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 ann:ual 
reports 9an be ·generated. When the di.sk space utilization reac)l.es 80% capacity, a message 
shall be .transmitted· 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 accommodate for the restoration of the archived data, if 
needed. Users shall be able to generate queries from the restored data. 

II.07.01.02 .. Host Workstations 

V ariot1s administrative staff, auditors and support staff reside at the CTRMA Administrative 
offices and need access to the Toll Collection System which includes MOMS and the 
Security Ac.cess System. Workstation~ shall be installed il). their offices to provide the 
required access. The host workstations shall be the latest technology available and shall have 
flat panel monitors. · 
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Laser printers shall be provided at the CTRMA Administrative Offices to allow user to print 
reports and screens. Two large printers, that have automatic double-sided printing options, 
supporting 4 input trays and up to 40 ppm shall be provided. 

II.07.01.04. UPS 

All equipment at the host shall be on UPS, and the Contractor shall furnish and install an 
electronic interface between the Host Computer -and the UPS to monitor the UPS perfor
mance. Software drivers shall be provided to acquire,· 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.07.0.1.05. Communications Equipment 

The CTRMA ~ystems will be interconnected by fiber or dedicated lines as required. The 
Contractor shall. work with TxDOT and the Developer on the US 183-A Turnpike 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 cormnunications, including the connection fo the 
CSCNPC. 

II.07.01.06. Equipment Cabinets 

Cabinets 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. · All jnterconne·ction and power cabling shall be 
provided as necessary and shall be installed to provide a professional look. Each cabinet 
front shall be enclosed with a smoked, tempered glass door and key lock to shield the 
Systems from dust. The cabinet designs shall: consider the allowable space in the locations 
where the Host _Computers are to be installed. The cabinet, cabinet panels, and hardware 
described in tbis section shall be submitted to the CTRMA for approval. 

The Host Computer Room that houses the host equipment shall be air-conditioned and access 
doors shall be security controlled. All access to the com]Juter room shall be recorded. 

II.07,02. Host Computer Systems Software 

II.07.02.01.01. Host Computer Operating System 

The operating system for the Host Computers -shall consist· of a 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 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 s)lou,ld have a fµture 
upgrade path and must be supported for tip .to ten (10) years., The proposed operating system 
shall have a warranty for three (3) years after Project Acceptance. 

The operating system shall be a proven system used widely throughout the United States for 
, intensive database operations and should be compatible with the database and other web

based tools. There shall be no degradation ofperfonnance when numerous users access the 
Host Computer. · 

II.07 .02.01.02. · Host Computer Database 

The CTRMA requires a hlgh level ofreliability and security from the database used for the 
· storag\:l of tr[!Ilsaction 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 database· software shall be compatible with the 
operating system and application software, and shall support the. redundant host a:rchltecture. 
The database used on the Plaza Server and the Host.Server·shall be the sarrie. Appropriate 
licenses shall be provided to the CTRMA for .. all off-the-shelf database software. _The 
database· software shall have a warranty for three .(3) yea:rs after Project Acceptance with 
maintenance services for up .to ten (10) years. The chosen database should have an upgrade 
path and should support upgrades to operating system, application, memory, processors etc. 

II.07.02.01.03. System Administration 

Managing and monitoring of Host Computer operations shall be accomplished by means of 
Remote System Management techniques. All processes shall be automatic and failure of any 
process snail result in a notificaticmlo the ·1;,ystem Administrator. Alarm messages shall be 
created for process.failures routed through the MOMS. System logs shall be maintained for 
all process and the logs shall have sufficient infonnation to help analyze the problem. The 
System A<ln).jnistrator shall have the ability to manage user access security including sign-on 
facilities, permission control, and different levels ofaccess for the files and, directories 

IL0.7.03. General Softwal'e Functional Requirements 

The CTRMA shall own all property rights, including intellectual property rights, in the 
software and all associated documentation devel_oped 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 functions 
of the auditors at the host. The host will interface with the TxDOT Customer Service 
CenterNiolation Processing Center to transmit and reconcile ETC transactions and 
violations. 

The operational procedures and requirements 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 System application, the Contractor is allowed to propose such application if it 
provides toll management, audit. reconciliation and reporting functionality similar to what is 
described below. The Proposal shali include the list of toll agencies where such a Standard 
application is used. The Propo~al shall also clearly identify functiomility that is not in the 
Contractor's Standard application and how such functionality will be provided. It is 
anticipated that during the design.review phase, the Contractor's Standard application will be 
reviewed and modifications/additions to it. discussed at that tinie. The Contractor shall 
consider this approach while pricing the Proposal and descdbe innovative plans for achieving 
the CTRMA needs. The screen designs and report formats will be discussed, reviewed and 
finalized during the design phase. 

II.07 .03.01. Toll Collection Audit Functions 

All data entered by the Supervisors at the plaza and money counted by the bank are 
. transferred to·the Host Computer. 'At the System··end, each time the Toll Collector logs in and 

out of la,ne, SOD records are created by summarizing the transactions for that SOD. At the 
end of the Shift, a Shi:fj; 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 up;m the completion of the Business Day Assignment process. The bank 
ii;iformation .along with the data from the System shall be use~ to audit the Toll Collector. 
The. main objective of the entire audit pro,;ess is to ensure that the information is accurate so 
that revenu~ and transaction reporting can be correct. 

II.07.03.01.01. .· Verification of Business Day Statu_s · 

. The first step in performing the audit is a confirmation that the Business Day at the plaza has 
· closed. This is a confirmation that all the Systein .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 indici;tes iftliere are any problems and if manual intervention is needed. 

II.07.03.01.02. Audit Assignment 

The Audit Supervisor shall have the ability to assign each Auditor specific plaza(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 audit all Toll Collectors. 

II.07.03.01.03 .. Bank Cash Deposit 

The. Auditor shall have the ability to generate the ;Bank Cash Deposit Screen that shows a 
quick comparison of the Toll Collector Deposit as recorded by the Toll Collector to what was 
reported by the bank for the selecte_d 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 more 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 
adjust both the deposit amount and the amount reported by the bank. All adjustments shall 
require the entry of comments and the auditor 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 the· adjustments· for hidividual Toll Collectors are made and the Auditor is satisfied 
. with the data, ·they shall have the 11bility to choose or enter comments for this selected day. 
The System shall recalculate the % variance with the adjustments and this proce~s shall be 
deemed. complete once it is acknowledged as complete by the Auditor. Once this process is 
complete; this screen shall become View Only and aU other changes shall be made via an 
adjustment screen. Most common reasons for variance are the deposit of the change fund 
arid missing bank data. Various re.Ports shall be made available to authorized personnel. 

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

II.07.03.01.04. Plaza Toll Collector Audit 

After confirming the Bank Cash Deposit Screen to bll complete,· the Auditor sha11 have the 
ability to generate the Plaza Toll Collector. Audit Screen for a Selected Business Day and 

· Plaza. Only the plazas assjgned to the Auditor shall be made available. The Screen displays 
the following data for ~ach Toll Collector Shift: 

'-- · Axles: indicated (by Toll Collector), de.tected (by treadles/loops) and AVC: 
~ Total Vehicle Count: indicated (by Toll Coliector) andAVC 
- Revenue: indicated (by Toll Coliector) and actual (by bank) 
- Variance· for each of the above will also be shown 

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 
Toll Collector audit as approved. If a Toll Collector Shift warrants further investigation, this 
is noted on the screen. The Auditor shall have the ability to choose or enter comments for 
each Toll Collector or the entire screen. Upon the completion of this process, the Auditor 
approves the data on the screen by acknowledging the process as complete. Once this 
process in complete, this screen shall become View Only. Adjustments to the Toll Collector 
Shift are not.made through this screen. Various reports shall be made available. to authorized 
p('lrsonnel. · 

II.07.03.01.05. Toll Collector Adjustments 

Toll Collectors who were flagged for investigation during the above process are further 
audited through ,the 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 be 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 audit 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 A VC axles with variances 
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- Expected revenue for each payment type with total expected revenue 
- Actual revenue and any adjustments made during the audit process 

An alarm message generated.during the Toll CoUector's Shift 
Any unusual occurrences recorded for the Toll Collector's Shift 

The Auditor shall have the ability (o review detailed transaction data, alarm or any other 
detru.ls that. is available in the System to help with tli.e audit. The necessary adjustments are 
made, appropriate. comments are chosen or entered and the audit is completed. Upon the 
completion of this process, the same screen shall be m:ade available to the Audit Supervisor 
for approval. Once approved, no more changes shall be made and the Toll Collector Audit is 
considered complete for that Business Day. The Toll Collector records that are adjusted shall 
be flagged and all the audited Toll Collectors are flagged as Audit Complete. Upon the 
completion of the above process the Audit Supervisor is notified that 'the Toll Collector 
audifs are complete. Various· reports shall be made available to authorized personnel. 

II.07.03.Ql.06 ... Toll Collector Audit Approval 

The Audit Super.:.isor shall have 
0

the ability to generate. the Toll Collector Audit Approval 
screen, review the adjustments and the data, and approve the Toll Collector Audit. Once fhis 
process is cbw.plete, all reports shall display a complete flag denoting the data is final. Any 
data that arrives either from the barik or the plaza after the completion of fhis process shall be 
flagged as exceptions and should not change the reports. If this were to occur, the ,Audit 
Supervisor shall be notified and adjustments c·an be made when closing the month. Various 
repop:s shall be made available to authorized personnel. · 

II.07.03~01.07. Toll Collector Performance Evaluation 

Various Toll Collect.or Performance Rep·orts shall be made available to authorized personnel 
that help identify problem Toll Collectors. '.fhe 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 personnel shall be displayed to 
help analyze and investigate anypotential problems. 

II.07.03.01.08. 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 shall have the ability to generate Toll 
Collector performance reports that display problematic Toll Collectors identified during fhe 
audit process. All information regarding the audit shall be entered into the System and 
reports shall be made available to authorized personnel. 

II.07.03.01.09. Change Fund Audit 

On a random basis, fhe Auditors perform an audit 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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II.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 shail be recorded and the request is forwarded to 
the Auditor automatically 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 mqnies or the request is denied. All events related to this incident are recorded in the 
System. Various riiports shall be made available to authorized personnel. · 

II.07.03.02. Vault Reconciliation 

Coins deposited in the ACM are collected in the vaults. At regulai: intervals, the vaults are 
pulled· an.d vault-pult message containing the vault contents shall be generated. At specific 
times the.Bank Service Courier picks up the vaults. At the time of pick up, the Vault 
Manifest is used and the Supervisor and the Bank Service Courier personnel verify the vaults 
transferred. , 

II.07.03.02.01. Bank Vault Reporting 

The bank sends a vault reconciliation file electronically that contains the. details of the vault. 
The Contractor software shall support all electronic transfer of data with the bank. The 
System shall process this·:file and compare, the vault-pull message data and the bank ·da:ta 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 va1ut 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 thatis not in the bank file, then the 
bank,and the Supervisor are notified. If the need arises and the.vault information has. to.be 
en.tered, then·the auditor is given that capability to enter the vault information into the System 
arid the record is·flagged. Ifvault entries·are made,·the System shall require the entry of 
comments, Various reports shall be made available to authorized personnel. 

II.07.03.02.02. Vault Reconciliation and Adjustment 

After the initial verification and adjustments are made, the vaults are reconciled using the 
Vault Reconciliation Screen. Onqe the process is complete, the auditor approves the screen. 
Data shall be made available for reporting the vault information, and they can be printed or 
saved. ·· 

II.07.03.02.03. Vault Status 

The System shall be provided with capabilities to generate reports that· can display vault 
history by many formats allowing the auditor to identify problem lanes or problem vaults. 
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II.07.03.02.04. · . Vault Revenue Reporting 

The System shall be provided with capabilities to geuerate reports that can display the vault. 
revenue and other vault details. This report can be generated by various selection criteria and 
sort options. 

II.07.03.03. ETC Reconciliation 

Unlike the Manual and ACM transactions, ETC transactions are transmitted to the CSCNPC 
for posting· td the customer account. ETC transactions shall be batched in files and 
transmitted every hour (configurable) or every 100,000 (configurable) transactions to ensure 
that they are posted immediately to the CSCNPC. T'he CSCNPC shall acknowledge the 

.. ,, , reci;ipt of each file and post the transaction to the customer account. The host shall save all 
acknowledgements for investigation purposes for at least one month. If the transactions 
belong to otli.er interoperable agencies, then they are forwarded on to those agencies by the 
CSCNPC. Every transaction transmitted to the CSCNPC 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 CSCNPC 
interface shall be submitted during the design phase through an Interface Control Document 
(ICD). 

II.07.03.03.01. ETC Transmission Reconciliation 

Aut)lorized pers.onnel shall have the ability to generate the ETC Transmission Reconciliation 
report on a daily basis to confinn that all the transactions reported for the Business Day for 
the CTRMA System have been transmitted to the CSC/VPC and has been acknowledged rui 

received. .The CSC/VPC shall be noti~ed if the report shows files. that have not been 
acknowiedged. by the CSC/VPC. · Tlie host maintenance st~f shall be notified if the 
transactions are shown as not transmitted .. This is the· basic report that is the building block 
for all other ETC reconciliation reports. · · · 

II.07.03.03.02. . _ETC Transaction and Revenue Reconciliation 

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. AJiy variances in the count and revenue are investigated. This report 
shall also display what is owed by the CSCNPC for transaction posted to the TxDOT 
CSCNPC 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, arid it can be 
generated fqr a range of d_ays, _by month, and by a range of months. 

The ETC Revenue is booked as revenue as soon as the report is detennined to be final for the 
day the transactions occurred, and will be the amount that is reconciled as payable. 
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II,07.03.03,03. PTOL Transaction and Revenue Reconciliation 

Non-payments' 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 to report the transactions and revenue. The fees 
charged to'the customer for a PTOL is reported separately at the CSC level only. · 

' ' ' 

II.07,03.03.04. VTOL Transaction and Revenue Reconciliation 

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 ba.ck at the transaction level 
and posted a Business 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 E'I'C toll. Similar reports shall be made available to 
reconcile the VTOL transactions and revenue, 

' ' 

II.07.03.03.05. · · ETC, PTOL, and VTOL Deposit Reconciliation 

ETC, PTOL, and VTOL revenue that is e;pected (or each Business bay shall be reconciled 
against the payment made by the CSC/VPC 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 
available at· the 'host shall allow for such reconciliation and shall match the bank wire 
information. · · 

II.07.03.03.06.· ETC! PTOL, and VTOL Adjustments 

After the ETC, PTOL and VTOL are posted to the account it is possible that there could be 
disputes that result in the adjustment of the original toll. Such chauges in revenue are 
considered adjustments for finaucial 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 CSCNPC that show these 
adjustments and r.econcile the payments made at the CSC/VPC, 

II.07 .03,04. Violations Reconciliation 

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

Violation transactions are transmitted to the CSCNPC once a day (configurable) .. The 
CSC/VPC shall acknowledge the receipt of each file. The host shall save all 
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acknowledgements for investigation purposes for at least· one month. Every transaction 
transmitted to the CSC/VPC shall ·be reconciled· back to the CTRMA host until its closure . 

. As the yiolation moves through various critical stages, the information shall be reported back 
tci the host for tracking purposes. The violatipn ;:econciliation reports 'Shall be based on 
Business Day and shall be generated by plaza and by lane. The System shall .also have the 
capability to drill down the high ievel reports to the class level, providing the details on 
violation pattern. These reports shall have sufficient data to inform the auditors of how many 
violations of the total were is.sued notice, how inany violation~ were rejected, how many 
violations were converted to customers, etc. This information shall also be used to monitor 
the performance of the System and the CSC/VPC operations. If many violations are getting 
rejected due to bad image quality, then the Toll Collection System maintenance staff must be 
notified. · 

II.07 .03 .04 .. 01. Review of Violations Status 
' . . . 

· Reports will be available at the. CSCNPC to monitor the yiolations and the VPC c;,perations, 
and a\J.thcirized CTRMA personnel shall be provided the ability to access to these reports via 
the host. 

II. 07. 03. 04.02. Reconciliation of Violation Payments 

Depending on the CSCNPC operations, violation payment may be remitted to a lockbox at 
the bank or could be processed at the CSC/VPC. Regardless, the payments shall be 
reconciled against the violations on a transaction basis and the amount paid to the CTRMA 
must match the payment 'informatiqri. Violation tolls, violation adininistrative fees, and 
violation fines shall be reported arid reconciled separately, Various reports shall. be made. 
available to authorized personnel to help reconcile violation transactions and payments and 
also thei VES perfohnance. 

II.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 
capab,ility to generate traffic repotts and graphs based on transaction date so that these repo1is 
can be used to 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 andtherefore needed on a lane basis. The System shall be capable 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 toll 
facility. Various graphical presentations shall be made available showing vehicle travel 
patterns and proje_cting various traffic statistics, 

. II.07.03.06. Toll Collection System Reports 

All data eniered or generated in the System shall be retrieved 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 fonnat, html fonnat, Access, and Excel fonnats. Selected reports shall 
be · automatically generated and made available to. authorized personnel at the start· of the 
Business Day. Report requiremenis and designs shall be presented and finalized during the 
design review process. Additionally, after ihe deployment and implementation of the System, 
there may arise the need fo create additional reports, and the Contractor shall support such 
additions; 

II.07.03.07. Problem Reporting 

The host personnel shall have access to the MOMS reports and can generate these at any time 
to observe the performance of the Maintenance Contractor and a,lso observe the overall 
performance of the Syst<;)m. System problems that require lane closure for more than two (2) 
hours need to be investi~ated. ',1 

II.07.03.08. Host Management Functions 

Various administrative functions related to toll collection operations are performed at the 
host, · and the System shall provide the capability· to authorized persotlnel to create. and 
modify the required information. · · 

II.07.03.08.01. · Employee Setup and Maintenance Screen 

Employee Setup and Maintenance is a critical tasksince the employee designations 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 data obtained from the other CTRMA systems such as the Payroll System or the 
Human Resource System. . Thro~gh this screen, the employe~s shall be designated yarious 
titles based on their roles and responsibilities Gob description). As one of the initial tasks, job 
descriptions shall be created lllld the job description should identify if the p9sition is required 
to have access to open the llllles. 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 same screen shall be used to assign User ID and PlN for access to applications and 
authority to open lanes. As soon as the information is saved; the Employee Identification List 
shall be transmitted to the plaza to be sent down to the lanes. As soon as it is received by the 
la11es, the new list shall be initiated without rebooting the lane. The same Employee 
Identification List shall also be used by the Security Access System and the MOMS 
application. 

IL07.03.08.02. Screen and Report Access 

Capability shall be provided to assign privileges and access rights by job description to the 
Toll Collection Syst.em application including the security access application and the MOMS 
application. All application access lllld 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 lilly data, For some screens, the user is not allowed any access at all. Access 
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privileges can be changed at any time, and are based on job description and are not at an 
individual level. 

II.07.03.08.03. Toll Ratb and Schedules 

Capability shall be provided to create and manage .T.oll 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, separate rate tables shall be created for each toll 
location .. The toll rate for cash and ETC· transactions shall be def!Iled for each class of 
vehicle.· · The CTRMA System shall support Value-Based Pri~ing and separate rate tables 
shall be established for the various periods ofcongestion based upon time of the day and day 
of the week. The System shall support a Holiday Schedule allowing different rates to be in 
effect on a holiday. 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 capability to 
support up to ten (10) different toll rates, 

Toll .Schedules sp.all be established that detennine when the variou& rates go into effect and a 
twenty-four (24) hour period sha11 be defined. The CTRMA System shall have the abi[ity 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 tol) rate goes into effect. All 
appHcable. reports shall display the toll rate and toll schedule ID. The System shall have the 
capab\lity.to support up to ten (10) different Toll Schedules. · 

II.07.03.08.04. Lane Controller Executable Download 

Th~ System shall have the capability to download Lane Controller executable files and all 
other files required by the lane. for its operations. Successful dowrtload 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 requiring no action by the toll 
operations personnel. 

II.07.03.08.05. Non-Revenue Auditing 

The System shall ha_ve the capability to allow authorized personnel to generate queries based 
on transponders and transponder range to obtain the travel details. 

II.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 
:various file transfers including the files transmitted and received from the CSC/VPC. If files 
have to be transmitted to the lanes, this screen will show if the files were transmitte~ to all 
the lanes and what version is in use, Screens shall be available that show all the alanns 
generated by the various Systems including the operating system and the database. 
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II.07.03.09 .. Finance Reporting 

The System shall haye the ability to· generate a series ·of financial reports that will assist 
Finance and Budget with. monitoring, tracking and reporting reven:ue and cash flow for 
accounting and planning purposes. The data for these repo;rts 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. Typically, data is stored and reported on a 
B'usiness Day/Business Month. · 

II.07.03.09.01. Revenue Reporting 

The following Revenue Reports, at a minimum, sl)all be available to Finance and Budget to. 
identify the expected revenue from the System for a Business Day. 

Lane and Plaza Shift Reports - These reports identify the expected revenue broken down 
by Cash, ETC and Non~payments. · In addition, .other types of Unusual Occurrences (e.g., 
Insufficient F.ill1ds) sha!l be included in the report. For ACI\:,1 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 deposited and the bank count for each Money bag associated 

with.a Business Day. 

Vault Report - Based on the Vault Manifest, this report provides information on the 
expected (reported by ACM) and bank count for each vault associated with a Business Day. 

II.07,03.09.02. Transaction.1md Revenue Analys_is 

The following reports, at a minimum, are required . by Finance and Budget to identify 
Transaction and Revenue totals for each Month. This information shall be used to analyze 
total expected revenue, Finance personnel shall be provided screens that show the various 
revenu.es 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. 

Transaction/Revenue Summary Report - This report identifies, on a Monthly basis, the 
total number of Cash, ACM, ETC and non-payment transactions for each location on the 
Turnpike System. Also included for each category are Fare Axles and Revenue. Similar 
reports for Year to Date and Monthly compariwns to last year's data are also required, 

Non-payment Trend: Since the Finance and Budget is responsible for all of the CTRMA 
revenue, the·y shall have the ability to review Non-payment Trend reports to identify the 
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.lanes with high non-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.. 

Image Analysis: Loss of revenue due to bad image is also an issue that will be monitored by 
Finance and Budget. Reports showing the details of the image rejects by plaza by lane for a 
Business Day/Month shall be available to provide Finance and Budget the pertinent 
information. 

· Il.07.03.09.03. Financial Audit 

At a minimum, the Transaction/Revenue Reconciliation Report shall be available to Finance 
and Budget to identify the Transaction and Revenue for each location on the Tul1l.Jlike 

· · 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 Niolation Processing Center. This report shall be the final 
report generated by the System considering all the adjustments made for the Business 
Day/Month. · · · · 

II.07.03.'09.04 .. Financial Revenue Reporting 

Once the· Business 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 occurred, Finance and 
Budget ,shall have the ability to make · the appropriate adjustments. Daily, Monthly and 
Yearly reports shall be available. . 

II.07 .03.010. System Administrative Functions 

System Administrative staff at the host shall have the ability to monitor the Piaza 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 all failures shall result in the notification to the MOMS. · 

II.07.03.011. Plaza Host Communications 

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. 

II.07.03.012. Interface to TxDOT CSCNPC Systems 

The Contractor shall design and develop an interface with the TxDOT CSCNPC 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 CSCNPC. 
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. . . 

The host shall also receive the incremental (changes on at least an hourly basis) and 
comprehensive (complete list once a day) Transponder Validation List from the CSCNPC 
and forward the infomiation to the Lane Controllers. The -Contractor shaU work with the 
CSCNPC System provider to implement an interface between the C~ host and 
CSCNPC in accordance with the agreed to ICD. · 

II.07.03.013. Interface to the Banking Services 

The Contractor shall design and develop an interface with the designated banking services to 
receive the Toll Collector and vault money counts. The transfer and notification of the ftmds 
from the CSCNPC to the bank shall be automated. 

II.OS. Performance Requirements 

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 lane type. 
These requirements apply io all lane types. 
' . . .. 

It is recognized that, to some extent, performance of the ET_C portion of the toll coll~ption 
system will be dependent on the performance achieved by the TransCore tags and readers, as 
well as the quality of the tags and batteri~s being used from cooperating agencies. .The 
Contractor is required to design the ETC· portions of the toll collection system with the 
functionality and performance capabilities equal to or better· than the documented 
performance characteristics achieved by the Trans Core elements of the system. 

The Contractor shall provide 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 ail lane types. · · 

IL0B.O1.. Accuracy Requirements 

The Contractor shall provide a Toll Collection System that meets the accuracy requirements 
described · below. During the Operational Test, the System compliance with thes_e_ 
requirements, as modified to reflect toll tag characteristics, must be verified before Project 
Acceptance. 

II.08.01.01. · Vehicle Detection and Association Accuracy 

The System shall without" exception detect vehicles and accurately associate axles and other 
sensor information to the vehicle with an accuracyof99.9%. · 

II.08.01.02. Vehicle Classification Accuracy 

The-System shall without exception classify vehicles with an acc:uracy of99.9%. 
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II.08.01.03. Tag Read and Asso"ciation Accuracy 

The .. Sy~tein shall read the TxTag that is properly mounted :with aii acquracy of 99.9% and 
shall correctly associate the tag reads with the correct vehicle with.an accuracy of99.9%. 

II.08.01,04. Image Capture Reporting Accuracy 

The VES shall capture, report and correctly associate an image to the correct vehicle as 
defined in the Business Rules with an accuracy of99.9%. 

II.08.01.05. · Image Capture Quality 

The quality of image capture shall allow for the license plate numbers to be identified 
through the use of Optical Character Recognition (OCR) software and the Co!ltractor shall 
work with the VPC vendor in meeting the VPC requirements. The image quality shall allow 
for the identification of the jurisdiction, The field of view of the image captured shall allow 
the vehicle type and the location of the vehicle to be determined from the image. 

II.08.01.06. Transaction Reporting Accuracy 

All transactions generated by the Lane Co~trollers in iccordance with the above accuracy 
requirements shall be reported at the associated Plaza Computer and the Host Computer with 
an accuracy of 100%. 

II.08.01.07. ACM Coin Detection and Counting Accuracy 

The ACM shall be capable of 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 will be defined as the prograinmed coins in the ACM coin detection table. 

II.08.02. Transaction Throughput Requirements 

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

• ACM/ETC Lanes - Coins and AVI 
• ManuaVETC Lanes - Toll Collector and AVI 
• Dedicated ETC Lanes 
• Express ETC Lanes· 

. 900 vph 
800 vph 
1200 vph 
2200 vphper lane 

II.08.03. . ACM Coin Detection and Counting 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 trans.action shall not exceed ,8 second for valid coins. The 
speed to detect and count up to five coins for the saine transaction shall not exceed 1.5 
seconds for valid coins. · 
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IL08.04, .. Image Processing Throughput Requirements 

The Toll Collection System shall have the capability t~ process images at the rates defined 
below for the given lane configurations. 

• ACM/ETC Laries - Coins. and AVI 
• Manual/ETC Lanes - Toll Collector and A VI 
• Dedicated ETC Lanes 
• . Express ETC Lanes 

II.os:os. Design Speeds 

30% 
1% 
6% 
50% 

The System shall be designed to have the capability to process vehicles traveling at the 
speeds s_hown below fqr the given lane configurations: 

' . 

• ACM/ETC Lanes - Coins arid A VI . 
• Manual/ETC Lanes ..:. Toll Collector and AVI 
• . Dedicated ETC Lanes 

• • • · Express ETC Lanes 
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ChapterllI 

III. Installation Requirements and System Implementation 

III.01. Installation Program 

The Contractor is responsible for the instaUation of all Toll Collection System equipment 
provided under this Contract. The Developer is responsible for the Infrastructure design and 
installation on the US 183-A Turnpike. The TxDOT is responsible for. the Infrastructure design 
and installation· on other toll facilities as specifically described in the Attachment B, Scope of 
Work. The Contractor is responsible fi;>r 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 approval Installation Plan and Installation Drawings. The 
Contractor shall use the Schedule identified in Attachment B as a guideline for the installation 
work. 

This section outlines the installation requirements of the CTRMA, which shall include al! labor, 
materials, transportation, and support services (where applicable). All installations shall comply 
with all applicable laws, ordinanpes and codes (~pecificallY, NEC, TxDOT and'OSHA), and have · 
the approval of all governing authorities. The Contractor shall be responsible for all costs 
a·ssociated with any pc1mits, plan reviews and inspections. · 

To ensure that all systems operate as expected, the Contractor is required to participate 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 clearly define and develop the installation 
requirements, methodology, tintetables, test scripts, roles and contingency plans. 

The Contractor is also reqliirei:l to be present throughout the actual installation of the toll facilities 
in:frastrµcture to ensure that it is build to the specification of the Contractor and meets the Toll 
Collection System Installation needs. · 

III.02, Installation Scope of Wprk 

This section describes tqe Contractor's installation responsibilities as it relates to documentation, 
installation and testing, 

IIL02.0l . . Installation Requirements 

The Co.ntractor is responsible for installation, terminating and testing all equipment provided by 
the Contractor as part of the Toll Collection System under this Contract. It shall include but not 
be limited to: 

III. 02. 0 I. 0 I. In-Lane Systems 

The Contractor is responsible for: 
- All conduits, trays and wiring for all in-lane equipm_ent and connections to the plaza 
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- Installation of all cabinets and enclosures required for the in-lane electronics including air 
conditioning devices as required 
Installation of all support stn,rctilres .required for the toll collection equip)Ilent 
µistallation of any roadside cabinets and termination of equipment in these cabinets 
Installation, termination and field testing of all in~lane equipment 
Tuning and testing cifthe A VISystem · 
Installation and testing all in-booth equipment 

- Installation, configuration and testing of the.ACM, and it vaults 
- fustalling all equipment and wiririg needed for the Security Access System 
- Installing and testing of the UPS and Emergency Generators on Express Toll Locations and 

on Toll Ramps · · 

III.02.01.02. Plaza Systems 

The Coniractor is responsible for: 

- Instaliing and le.sting all plaza workstations, printers and other equ,ipment in the Field 
Operations Building · · 

Installation of the Equipment Cabinets and Plaza Server System in the Plaza Co)llputer. room 
Installation of tlie · Local Area · Network/Wide Are.a Network and supporting network 
equipment · · · · 

Installation and testing of the UPS 
Installation and testing of the -Emergency Generators 

. fustallation of the Security Access System 
Instaliation of the communication network to various ramps · and CTRMA Administrative 
Offices as needed · 

III.02,0L03; Host Systems 

The Contractor is responsible for: 
- Installing and testing all host workstations, printers and other equipment in the CTRMA 

Administrative Offices. · 

- Installation of the Equipment Cabinets and Host Server System in'the Host Computer room 
- Installation of the Local Area Network/Wide Area Network and supporting network 

equipment · · 
- Installation and testing of the UPS 
- Installation of the Security Access System 
- Installation of the communication network. to various ramps/Field Operations Building and 

CSCNPC . 

III.02.02. Documentation 

The Contractor shall submit to the CTRMA for review and approval the following 
documentation. 
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III.02.02.01. fnstallation Plan 

Attachment E 

Th~ fnstallation 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 perfo'rriled on each cojnponent to make it operational. In general the Installation Plan 
shall address the following at a 'mitlirtium: · · · 

The need for· all installations to. be as transparent as possible to the motoring public 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 installation of equipment and systems at various sites along · 
the CTRMA Turnpike . . 

- The nee_d to complete all installations in accordance with the project schedule 

- Detailed lane and toll booth equipment and layouts 

- .D.etailed AVI Reader Unit and antennae equipment and layouts 

- Pre-ini,tallation test and acceptance procedures 

- Shop drawings, documentation and other required submittals-

- Lane·sub-system testiog and acceptance procedures 

- Plaza/host sub-system testing and acceptance procedures 

The Contractor shaHtake all actions necessary to prevent any problems that could impact vehicle 
throughput or endanger any patron, Authority employees, or Contractor employees during lane 
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 dire.cted by the CTRMA, where applicable. The Contractor shall certify to the 
CTRMA tha.t a site 'is ready for -the insfallatfort of new equipment before any installation activity 
begins. No work shall be initiated at any site without the written authorization of the CTRMA. 

III.02.02.02. · Installation Design and Drawings 

The Contractor shall submit shop· drawings detailing the installation design that can be used on
site for installation purpose. All electrical installation work shall be compliant to applicable 
electrical standards and must .meet the Engineering Design Standards described below. All 
installation drawings that are used for on-site installation purposes should be certified by a 
Professional Enginee~. UPS and :I:lmergency Generator installation and wiring diagrams should 
include the sizing requirements. Detailed drawings shall be provided 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 l;ireak out 
bo;,ces are required such detail~_shall be included. 

E-51 
AUSTIN: 053071.00006: 315676v2 



Attachment E 
.Technical Requirements 

)JI.02.02.03. Engineerin.g Design 

The Contractor shalr secur(;l the services of a.fully qualified engineering design fmn(s) for the 
pl,Upose of performing all infrastructure related engineering 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 finn(s) 
shall be subject to the approval of the Authority. If the Engineering Design effort is perfonned 
by. 'the· Contractor, the Contractor shall submit documentation showing the required 
qualifications. 

III.02.02.04: Electrical Work 

Electrical work to be performed shall include, but not be limited to, the following general items 
of work: · · 

. 1. Install 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 iµid other conductive items shall be 
bonded to the grounding system in conformance with the NEC.· 

2. Prepare .the Field Operations Built!ing and the CTRMA Admi,nistrative Offices for the 
installation of new plaza computers and associated equipment and new host computer and 
associated equipment, respectively. Furnish and install new isolated ground UPS circuits, 
where required. An adequate quantity ,of isolated 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 providing isolated ground UPS power for computer use only. 

3. Install . the. electrical infrastructure in toll booths, toll islands, tunnels . and. toll plaza 
canopies,· as required to facilitate the installation of the new lane controllers, patron 
feedback equipment, A VI equipment, VES equipment and A VC equipment. The 
Conti-aqtor shall determine the electrical power type requirements (i.e., oondition.ed or 

· unconditioned) for each item of equipment installed under this Contract and' sha11 ensure 
that appropriate electrical infrastructure is provided to support those requirements. . . . 

4. Perform all modifications within toll booths and at toll islands to accommodate · the 
installation of the new toll system ·equip~entand related items of work, to include but not 
be limited to . terminations of new equipment, performing all electrical installations 

· associated with the inste:llation of new toll syste)ll lane controllers, making required 
connections to other toll booth systems, and providing all protection and grounding of 
equipment and devices. 

5. Furnish and install new surge protection equipment in the Field Operations Building and 
CTRMA Administrative Offices power rooms on incoming utility electrical services. 
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6. Furnish and install a new lightning protection system for the toll collection facilities. 

III.02.02.05. Electrical Methods and Materials 

The following methods and materials specifications shall be followed, as applicable, for items of 
general electrical work to b·e performed under this project. References made in this section to 
various Divisions and Sections (e.g. 16000) refer to the Construction Specifications Institute 
(CSI) Standard Specifications, and subordiriate sections of the same document. The Contractor 
shall .utilize the master CSI document as a standar_d reference for all electrical work not 
specifically cited in these Technical Specifications. 

III.62.02.05.dl. 

SUMMARY 

Electrical Genera!Provisions (Section 16000) 

This section specifies several categories of provisions for electrical work, including: 

1. Certain adaptive expansions of requirements sp~ci:fied in Division 1. 
2. General performance requirements within the electrical systems as a whole.· 
3. General work to be performed as electrical work, because of its close association. 

SUMMARY OF ELECTRICAL WORK 

Specifications:. Refer to. Division 16 sections for the primary. technical specifications of 
electrical work. 

General Outline: The general facilities and systems affected by work or proposed under this 
Contract are as follows: · 

1. Electrical servic.e, control and power distribution systems, including the electrical 
connection of equipment. 

2. Standby and special power generators and transformer/converter/rectifier equipment. 
3. '.foll Collection systems. 
4. Computer Systems. 
5. Lightning Protection Systems 

COORDJNATION OF ELECTRICAL WORK 

Refer to Division 1 sections for general coordinatlon requirements applicable to the entire work. 
It 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 establishment is the exclusive responsibility of the 
Contractor. 
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. Arrange el_ectrical wo_rk in a neat, well organized manner with conduit and similar services 
rulllling parall~l vyith primary lines of the bl.\ilding const\"Udtion, and' with a minimum of 7'0" 
overhead clearance where possible. . . . ' . 

Locate operating and control equipment properly to .provide easy access, and arrange entire 
electrical work with adequate access for operation and maintenance. Advise other trades of 
opep.ings required in their work for the subsequent move-in of large units of electrical work 
( equipment). 

Coordination Drawings: For locations where several elements 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. Prep.are and submit coordination drawings prior to 
purchase-fabrication-installatjon.ofany of the elements involved in the coordination. 

Coordination of Options and Substitutions: Where the .contract documents permit. the selection 
from seve~al pro<:Iuct options, and where it becomes rieces.sary to authoriz•e a substitution; do not 
prqceed with purchasing until coordination of interface requirements. has been checked and 
satisfactorily established. · · 

SUBMITTALS FORELECTRICAL WORK 

The Conq:actot, prior to forwarding shop drawings and product data to the Engineer, shall cfo,ck 
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 which shall signify that he has 
checked the submittals. 

Reco.rd Drawings: ·For electrical work, give special attention to the complete and accurate 
recording• 9funderground 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 rec9rd drawings maintained for this purpo&e. · Work done by change orders 
whyre, not sl:;iown bn origin;i.l documents should also be so recorded. These record drawings shall 
tie s_ufonitteci to th,: Engineer up'oti completion. · · · · 

QUALITY ASSURANCE AND STANDARDS . 

Specifically, for the electrical work (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 Receptacles. 
NECA standards for installation. 
NEMA standards for materials and products. 

E-54 
AUSTIN, 053071.0000o, 3l5676v2 



Attachment E 
Technical :Requirements 

UL, Underwriters Labor~tories. 

PRODUCTS. ELECTRICAL WORK 

Refer to Division I sections for general requirements on products, materials and equipment. The 
following provisioi;is expand or· modify the requirements as applicable to electrical work: 

Product Listing: Prepare the product listing for electrical work, separately for the listing(s) of 
products for other work. Include listing of each significant item of equipinent and material used 
in the work; and indicate the generic name. product name, manufactl.)l'er, model number, related 
specification section number(s), and estimated date for start of installation. Materials such as 
conductors, conduit and boxes taken from Contractor's sto_ck need not be listed. For principal· 
equipment items, list the input/output ratings. 

Compatibility: Provide products which are compatible with other products of the electrical. 
work, and with qther work requiring interface with the electrical work, including electrical 
connections and &ontrol devices.- For exposed electrical work, coordinate colors and finishes 
with other work. . · 

ELECTRICAL SYSTEM IDENTIFICATION 

Distribution System Equipment: Provide i;,ngraved plastic laminate nameplates ( orange with 
black letters ANSI Al3 .1) on all distribution system equipment including but not limited to 
switchboards, distribution panels, panelboards and system control panels. Text shall be panel 
name, designation and electrical characteristics. Letters shali be 1/8" high unless larger size is 
required for clarity on large arrangements. Markers and colors shall meet requirements of ANSI 
Al3.1-1975 where applicable. (Generally orange with black lettering). Lighting and power 
panclboards shall have typewritten circuit schedules. All junction boxes and boxes related to 
flexible wiring system shall be marked with panel and circuit connection using black indelible 
marker. · · · 

Underground Cable Identification: Bury a continuous, pre-printed, bright-colored plastic ribbon 
cable m~rkerwitli each underground cable (or' gi·oup·ofcilbles), regardless of whether conductors 
are in conduit. Locate each directly over cables, 6" to 8" below finished grade. 

Cable/Conductor ·Identification: Provide cable/wire labels on each conductor of primary 
electrical runs, at enclosures where condl)ctors of more than one circuit or system are present and 
intemtpted. Mark to match contract document numbering and other numbering as subsequently 
established. Secondary branch wiring with color-coded conductors need not be labeled. 

Op~rational and Warning Signs: Provide engraved plastic-laminate or baked enamel signs at 
locations of major units of· electrical equipment including panelboa:rds, control centers, 
transformers, 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 exposure or danger associated with access to or 
operatio.n of electrical facilities .. Provide text of sufficient clarity and lettering of sufficient size 
to· convey ·adequate information at each location; mount permanently in an· appropriate .and 
effective location. Comply with ANSI A13. l standard for color and design. 

. . . . . ' ' 

Operational Tags: Where . needed for proper and adequate information on operation and 
maintenance of electrical systems, provide tags of plasticized card stock, either pre-printed or 

. hand printed to convey the message. · 

ACCESS, CUTTING AND PATCHING 

Access Units: The work of this articie is limited to the provisions for acce;,s to electrical work. 
In general and where possible, furnish or furnish-and-mount required access units to o.ther trades 
prior to their work, so that cutting and patching for the subsequent installation of such access 
u,nits will not be required. · 

In occupied spaces; provide finished access units of the maximum conceaJnient type, including 
locks where appropria\e, 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, :design, material and finish appropriate for the location and exposure in each instance. In 
exposed surfaces .of occupied spaces provide round plate units, flush floor units and framealess . 
low-profile wall units, primed-for-paint in painted surfaces and polished chrome or stainless steel 
finish in other surfaces. · 

Cutting and Patching: Comply .with the requirements of Division 1 for the cutting and patching 
of other work to accommodate the installation 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 inaterials penetrate walls or floors that are a part of a fire separation or 
assembly, the opening shall be effectively sealed to maintain separation integrity. Openings 
shall be closed using General Electric R1:V850 Silicone RVT Foam, or approved equal to form. a 
fire rated, water-tight seal, ins'tallation with automatic mixing· only. The penetration seal 
materia1s shall pass ASTM E 814 (UL 1479) Standard Method of Fire .Tests for Through 
Penetration Fire Stops up to the required fire resistance. 

. . 

EXCAVATING FOR ELECTRICAL WORK 

The work of this article is defined to include whatever excavating and back-filling is necessary to 
install the electrical work. Coordinate the work with other excavating and back-filling in the 
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same area,•.including dewatering, flood protection. provisions, ap.d other temporary facilities. 
· 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 protection and proper 
J.)erformance of excavating and back-filling. 

General Standards: Except as otherwise required, comply with the applicable provisions of 
Division 1 for electrical-work excavating and back-filling. Refer instances of uncertain 
applicability to the Engineer for resolution before proceeding.· 

Replacement of Other Work: Where it is necessary to remove a11d replace landscape work, 
pavement, flooring and similar exposed finish work, install the replacement to meet original 
conditions as apl?roved by .the Engineer. . . 

ELECTRICAL WORK CLOSEOUT 

Refer to Division 1 sections _for general close-out requirements. Maintain a daily log of 
opera.tional data on electrical equipment a.nd systems through the close-out period; record hours 
. of operation, assigned personnel, power consumption and similar information; submit copy to the 
Authority. · · 

Coordination with Mechanical: Coordinate ,close-out operations with clo~e-out of toll collection 
systems, · and .other power· consuming equfpment. Accurately record locations of primary 
conductors which are underground or otherwise concealed. Test run electrical equipment in 
coordination with test runs of mechanical systems. Clean and lubricate operational equipment. 
Document the operations, 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 part of the Maintenance Training 
perform the following at a minimum: 

• Describe each basic electrical system. 
• Outline basic maintenance procedures and major equipment turnaround requirements, 

including adjustm<;nts to optimize output and efficiency of electrical systems. 
• · Display and conduct a "thumb-through" explanation of maintenance manuals, record 

drawings, spare parts inventory, storage· of extra materials, meter readings and similar 
service items. 

Construction Equipment: After completion of performance testing and training, remove 
Contractor's tools, test facilities, construction equipment and similar devices and materials used 
in execution of the work.but not incorporated in the work. · 

ELECTRICAL SYSTEM TEST 

Modifications to building electrical systems upon completion shall be tested and adjusted by 
factory engineers from applicable equipment manufacturers, where required. The Contractor 
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shall be rellJ)onsible for coordin,ating test and adjustment times to provide simultaneous testing of 
complete system. Certified ;reports containing full test procedures and results shall be submitted 
to the Engineer for ~pproval. · 

System tests. shall. _includ.e Contractor testing of conductors -and busducts, testing _of all branch 
circuits, secondary devices and ground fault protection systems. 

Upon completion of t~sting and submission of approval of.report, a demonstration of operation 
shaU be conducted in the presence of the Engineer. Factory representatives for applicable 
equipment shall be present for this demonstration. 

Upon completion and· energizing 0f electrical systems, a complete survey shall be made using 
infrared scanning procedures to identify loose terminations of cables or bussing. Results shall be 
submitted to the Engineer for review. 

Construction Equipment: After completion of performance testing and Owner's operating 
instructions and demonstrations, remove installer's tqols, test facHities, construction equipment 

· and similar devices and materials used in execution of the work but not incorporated in the work. 

COMMUNICATIONS PROVISIONS 

Provid.e outlets, raceways; device plates, etc., in conformance with the applicable sections of this 
specification, as may be requir~d. Consult the Telep4one Co .. lllld comply with their 
requirements where required. Maintain 12" separation: between all power and communications 
services. · · · · 

Raceways shall be in accordance with "Raceways" part of Section 16110 and the following 
special conditions. Minimum size shall be 3/4" unless otherwise noted. No more than two 
standard factory 90 degree ber,ids per 100' or three 90 degree 24" radiµs bends. · 

III.02.02.05.02. 

SUMMARY 

Electrical Raceways (Section 16110) 

The requirements of this section apply to electrical raceway work specified elsewhere in these 
specifications. 

The types of electrical raceways required for the project may include the following: 

• Electrical metallic tubing for interior use in buildings only. 
• Liquid-tight flexible metal conduit (max. 24-inch lengths) where approved by the 

Engineer. 
• Rigid metallic conduit for exposed use and in concrete. 
• Rigid nonmetallic conduit for underground use only. 
• Surface metal raceways where approved by the Engineer. 
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Technical Requirements 

• Cabletray where approved by the Engineer. 

Flexible n_on~metallic conduit of any t)'pe is not pe11Irittedfor. use on this project.. 

QUALITY ASSURANCE 

Manufacturers: Finns regularly engaged in manufacture of electrical raceways of types and 
capacities required, whose products have been in satisfactory use in similar service for not less 
than three years. · · 

NEMA Compliance: Comply with applicable portions of National E_lectrical Manufacturers 
Association standards pertaining to nonn;ietallic duct and fittings for underground installation. 

UL Labels: Provide electrical raceways which have been listed and labeled by Underwriters 
Laboratories. 

NEC Compliance: Comply with National Electrical Code (NFPA No. 70) as applicable to 
construction and installation of electrical raceways. . ' 

PRODUCT DELIVERY, STORAGE AND HANDLING·· 

Provide color-coded end-cap thread protectors on exposed threads o.f threaded metal conduit. 
Handle conduit and tuping carefµJly to prevent bending .and end-dam!lge, and to avoid scoring 
finish. · Store pipe 'and tubing inside, and ,pro:ect from weather. When necessary to store 
outdoors, elevate well above grade and enclose with durabie, watertight wrapping. 

MATERIALS AND COMPONENTS 

For each electrical raceway system required, provide a complete assembly of conduit or tubing 
with fittings including, but not necessarily limited to, connectors, nipples, couplings, elbows, 
expansion fittings and other compo11ents and accessories as needed to form a complete system of 
type required, 

Metal Conduit, Tubing and Fittings: Provide metal conduit, tubing ·and fittings ~f type, grade, 
size and weight (wall thickness) required for each application. Where type and grade are not 
indicated, provide proper selection determined to fulfill wiring requirements, and comply w.ith 
National Electrical Code for electrical raceways. · 

Rigid Aluminum Conduit: FS WW-C-540 and ANSI CS0.5. 

Rigid Steel Conduit: FS WW-C~581 and ANSI C80.1. 

Rigid Metal Conduit Fittings: FS W-F-408, Type and Classes as required. 
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Technical Requirements 

Liguid-tighi Flexibie Metal Conduit: Provide liquid-tight flexible metal conduit comprised of 
single strip, continuous, flexible interlocked, double-wrapped steel, galvanized inside and 
outside; forming smooth internal wiring channel; with liquid-tight jacket of flexible polyvinyl 
chloride (PVC). 

Liquid-tight Flexible Metal Conduit Fittings: FS W-F-406, Type as required. 

Nonmetallic Conduit and Fittings: . Provide nonmetallic . conduit and fittings of type, size and 
weight (wall thickness) required for each service; Where type and grade are not indicated, 
provide proper. selection determined to fulfill wiring requirements, and comply with National 
Electrical Code for electrical raceways, and with type selected in accordance with applicable 
standarru:. 

Surface Metal Raceways: Provide raceways for surface mounting as required. Raceways shall 
be of rectangular cross section of size as required by the National Electrical Code (NFP A No. 
70) for conductor fill .. Raceways sha.11 be of design to accommodate wiring devices as required. 
Finish shall be of factory prime coat for field painting. 

Conduit and Tubing and Raceway Accessories: Provide conduit, tubing and raceway accessories 
including straps, hangers, angles expansion and deflection fittings as recommended by conduit, 
tubing lUld raceway manufacturers. 

Cabletray: Provide trough type, ventilated cabletray with 4" inside working depth. Tray shall 
conform to NEMA Standards lJUblicatioh VE!-1965 and be of class required to support 
conductor weight as required. Horizontal runs shall be open top and vertical runs shall be closed 
top with cable supports as required. Installation shall include all offsets,' transitions, connectors, 
hangers, supports, etc. required for complete installation. · · . ' · . 

INSTALLATION 

Instali conduit and tubing products as required, in accordance ~ith manufacturets written 
instructions, a):ipli~able requirements of NEC and National Electrical Contractors Association's 
i•siandard of Installation", and in accordance with recognized industry practices to ensure that 
products serve inte~ded function. 

Complete the installation of electrical raceways before. starting installation of cables within 
raceways. 

Galvanized rigid steel or rigid aluminum conduit shall be used for sizes 3/4;" and larger. Where 
conduit is installed in earth, it shall be PVC, Schedule-40 (min.) conduit. Galvanized rigid steel 
conduit shall be used in concrete slabs on grade. 

Provi'de liquid-tight flexible conduit for electrical equipment where subject to movement and 
vibration. 
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Technical Requirements 

Wherever possibie, install horizontal raceway runs above water- and steam piping, Install suri'ace 
metal raceways and accessories as required .on elevations. Carefully coordinate with interior 
finishes and furnishings. 

At any· point where· a conduit crosses an expansion joint, or where movement between adjacent 
sections of conduit can be expected, bronze or alloy expansion :fittings shall be installed equal to 
Type AX as made by the O.Z. Electrical Manufacturing Co., Inc,, or equivalent by Hope or 
Spring City. 

III.02.02.05.03. 

SUMMARY 

Wire and Connectors (Section 16120) 

The requirements of this section apply to the wire work specified elsewhere in these 
specifications, 

The applications for wire and connectors required on the project.may include the following: 

· • Power·distribution circuitry. 
• Toll equipment circuitry. 

QUALITY ASSURANCE 

Manufacturers: Finns regularly engaged in the manufacture of electrical products of the types 
and ratings required, whose products have been in satisfactory use in similar service for not less 
than 5 years, · 

Electrical Installation Contractor: A firm with at least five (5) years of successful installation 
experience on projects with electrical wiring installation work similar to that required for the 
~~ . 

NEC. Compliance: Comply with National Electrical Code (NFPA 70) as applicable to 
construction and installation of electrical cable, wire and connectors. 

UL Labels: Provide electrical cable, wire and connectors which have been listed and labeled by 
Underwriters Laboratories. 

NEMA/ICEA Compliance: Comply with National Electrical Manufacturers Associa
tion/Insulated Power Cable Engineers Association Standards publications pertaining to materials, 
construction and testing wire cable, where applicable. 

PRODUCT DELIVERY, STORAGE AND HANDLING 

Provide factory-wrapped water-proof flexible barrier material for covering wire and cable on 
wood reels, where applicable; and weather resistant fiberboard containers for factory-packaging 
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Technical Requirements. 

of cable, wire and connectors, to protect against physical damage in transit. Do not install 
damaged.cable, w.ire or.connectors; remove from project site. 

Store wire and connectors in factory-ins:talled coverings in a clean, dry indoor space which 
provides protection against the weather . 

. MANUFACTURERS 

Provide products produced by one of the following (for each type of cable, wire and connectors): 

Cable and Wire: 

• Anabonda Wire and Cable Co. 
• Cerro Wire and Cable Co. 
• Cyprus Wire and Cable. Co. 
• Electnc·al Cable Div., USS Corp. . 
• General Cable Corp. 
• Phelps Dodge Cable and Wire Co. 
• Plastic. Wire and Cable Corp. 
• Wire and Cable Dept., General Electric Co. 
• Rome Cable Corp. 

Connectors: . 

• AMP Inc. 
• -Bumdy Corp. 
• General Electric Co. 
• Ideal Industries, Inc, 
• Minnesota Mining and Mfg. Co. 
• OZ/Gedney Co. 
• Thomas & Betts Co. 

WIRE AND CONNECTORS 

Except as otherwise.required, provide wire and connectors of manufacturer's standard materials, 
as required by published product information; designed and constructed as recommended by the 
manufacturer, and as required for the installation. 

Provide factory-fabricated wire of the size, rating, material and type as required for each service. 
Where not indicated, provide proper selection as determined by Installer to comply with 
installation requirements and with NEC standards. · Select from only the following types, 
materials, conductor configurations, insulations, and coverings: 
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Technical Requirements 

UL Type: THW. (Sizes #6 A WG and larger) 
UL Type: THHN. (Sizes up to #8 A WG) 

. UL Type: USE. (Underground installation) 
Material: Copper, 

Conductors: Solid (A WG 20 to A WG 16 only). 

Attachment E 

Concentric-lay-stranded (standard flexibility) (A WG 14 and larger). 

All wire shall be color coded as follows: 

120/208 VOLT 

Phase A, - Black 
PhaseB-Red 
Phase C - Blue 
Neutral - White 

277/480 VOLT 

Phase A - Brown 
Phase B - Orange 
Phase C - Yellow 
Neutral - White 

Ground - Green or Bare 

INSPECTION 

Ground, Green or Bare 

The Contractor shall examine the areas and conditions under which cable, wire and connectors 
are to· be installed and notify .the Engineer in writing of conditions detrimental to the proper and 
timely completion of the work. Do not proceed with the work until unsatisfactory conditions 
have been corrected in a.manner acceptable to the Installer; · 

INSTALLATION 

Install electrical wire and connectors as required, in accordance with the manufacturer's written 
instructions, the · applicable requirements of NEC and the National Electrical Contractors 
Association's "Standard of Installation", and in accordance with recognized industry practices to 
ensure that products serve the intended functions. 

Coordinate cable arid wire installation work with electrical raceway and equipment installation 
work, as nec~ssary for proper interface. 

All wire and cable shall be in first class condition when they are installed. Lo-leak lubricants 
manufactured for the purpose may be used as a pulling lubricant when necessary.· All wires shall 
be continuous from outlet and there shall be no unnecessary slack in the conductors .. 

Install splices and taps which have equivalent-or-better mechanical strength and insulation as the 
conductor. Use splice and tap connectors which are compatible with the conductor material. 
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Technical Requirements 

FIELD QUALITY CONTROL 

Attachment E 

Prior to· energizing, check wire for continuity of cir~ujtry, and for short circuits. Correct 
malfunction when detected. Subsequent to wire hook-ups, energize circuitry and demonstrate 
functioning in accordance with requirements. · 

III.02.02.05.04. 

SUMMARY 

Electrical Boxes and Fittings (Section 16130) 

The types of ele'ctrical boxes and fittings required for the project may include the following: 

• Outlet boxes. 
• Junction boxes. 
• Pull boxes. 
• Conduit bodies. 
•··Bushings. 
• Locknuts. 

QUALITY ASSURANCE 

Manufacturers: Finns regularly. engaged in the manufacture of electrical units of types and sizes 
required, whose products have been in satisfactory use iri similar service for not less than three 
years. 

Electrical Installation Contractor: A firm with at least three years of successful installation ex
perience on projects with electrical installation work similar to that required for the project. 

NEC . Compliance: Comply with National Electrical Code (NFP A • 70) as applicable. to 
construction and installation of electrical boxes and fittings. 

U.L. Labels: · Provide boxes and fittings which have been listed and labeled by Underwriter's 
Laboratories. 

NEMA Compliance: Comply with National Electrical Manufacturers Association standards as 
applicable to nonmetallic fittings for underground installation. 

NECA Standard: Comply with applicable portions of the National Electrical Contractors • 
Association's "Standard of Installation". 

MANUFACTURERS 

Provide products produced by one of the following (for each type of box and fitting): 

Interior Outlet Boxes: 
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• !,.pple1on E;lectric Co. 
• Arrow Conduit and Fittings Corp. 
• National Electric Products Co. 
• OZ/Gedney Co. 
• Steel City, Midland-Ross Corp. 

Weatherproof Outlet Boxes: 
• Appleton Electric Co. 
• Crouse-Hinds Co. 
• Harvey Htibbell, Inc. 
• Pyle-National Co. 

Junction and Pull Boxes: 
• Arrow-Hart, Inc. 
• General Electric Co. 
• OZ/Gedney Co. 
• Squll!e D Co. 

Conduit Bodies: 

• Appleton Electric Co.· 
• ·Crouse-Hinds Co. 
• Killark Electric Mfg. Co. 
• Pyle-National Co. 

Bushings, Knockout Closures and Locknuts: 

• Allen-Stevens Conduit Fittings Corp. 
• Allied Metal Stamping, Inc. 
• Appleton Electric Co. 
• CairCo. 
• Raco, Inc. 
• Steel City, Midland-Ross Corp. 
• Thomas and Betts Co., Inc. 

FABRICATED MATERIALS 

Interior Outlet Boxes: Provide galvanized steel interior outlet wiring boxes, of the type, shape 
and size, including depth of box, to suit · each respective location and installation; constructed 
with stamped knockouts in back and sides, and with threaded holes with screws for securing box 
covers or wiring devices. 
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Interior Outlet Box Accessories: Provide outlet box accessories as required for each installation, 
· including mounting brackets, wallboai:d hangers, extension •rings, fixture studs, cable clamps and 

metal straps :for supporting outlet boxes, compatible with outlet boxes being used and meeting 
requirements of individual wiring situa,tions. Choice of accessories is Installer's option. · 

Weatherproof Outlet Boxes: Provide corrosion-resistant cast metal weatherproof outlet wiring 
boxes, of the type, shape and size, including depth of box, with threaded conduit ends, cast metal 
face plate with spring-hinged waterproof cap suitably configured for each application; including 
face plate gasket and corrosion proof fasteners. · 

junction and Pull Boxes: Provide galvanized sheet steel junction and pull boxes, with screw-on 
covers; of the type shape and size, to suit each respective location and installation; with welded 
seams and equipped with stainless steel nuts, bolts, screws and washers. 

Conduit Bodies: Provide galvanized cast-metal conduit bodies, of the type, shape and size, to 
,suit each respective location and installation, constructed with threaded conduit ends, removable 
cover, itnd corrosion-resistant screws. 

Bushings, Knockout Closures and Locknuts: Provide corrosion-resistant pi.mched-steel box 
knockout closures, conduit locknuts and malleable iron conduit bushings of the type and size to 
sui~ each respective usc and installation. 

INSTALLATION OF BOXES AND FITTINGS 

Install electricai boxes and fittings in compliance with NEC requirements, in accordance with the 
manufacturer's written instructions and with recognized indµstry practices to ensure that the 
boxes and fittings serve the intended purposes. 

Provide weatherproof outlets for interior and exterior locations exposed to weather or moisture 
exposure. Provide knockout closures to cap unused knockout holes where blanks have been 
removed. Locate boxes and conduit bodies so as to ensure accessibility of electrical wiring. 

All boxes shall be rigidly secured in position. All flush mounted boxes shall be so set that the · 
front edge of the box shall be flush with finished wall or ceiling line. 

Wall switch outlets shall be located 48 inches above finished floor except where required to be 
otherwise. Convenience receptacles and communications outlet boxes shall be located 12 inches 
above finished floor except where required to be otherwise. 

Where any outlet is shown in same location as any heating, air conditioning or plumbing 
equipment, verify physical dimension of such equipment and install outlet with a minimum 
clearance of three inches from any such apparatus. Contractor shall be responsible for determin
ing such conflicts. 

E-66 
AUSTIN: 053071.00006: 3 l5676v2 



Attachment E 
Technical Requirements 

Where standard boxes are not suitable, provide bo~es of special design to suit space and 
function ... 

III.02.02.05.05. 

SUMMARY 
Wiring Devices (Section 16140) 

Wiring devices are defined as single discrete units of electrical distribution systems which are 
intended to carry but not utilize electric energy. 

The types of electrical wiring devices required for this project may include the following: 

• . Receptacles. 
• Switches. 
• Wall plates. 
• Plugs. 
• Co~ectors. 

QUALITY ASSURANCE 

Manufacturers: Firms regularly engaged in manufacture of wiring devices, of types and ratings 
required, whose products have been in satisfactory use in similar service for not less than three 
ye,11:s. 

Electrical Installation Contractor: A firm with at ·least two years of successful installation 
experience on projects with electrical installation work similar to that required for t)l.e project. 

NEC Compliance: Comply with National Electrical Code (NFPA No. 70) as applicable to 
.construction and installation of electrical wiring devices. 

UL Labels: Provide electrical wiring devices which have been tested, listed and labeled by 
Underwriters Laboratories. 

NEMA Compliance: Comply with National Electrical Manufactllrers Association standards for 
general- and specifib~purpose wiring devices. 

MANUFACTURERS 

Provide products produced by ime of the following: 
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• Arrow-Hart, Inc. 
• Bell Electric Co. 
• Bryant Electric Co, 
• Crouse-Hin~s Co. 
• Cutler-Hammer, Inc. 
• General Electric Co. 
• Gould, Inc. 
• Harvey Hubbell Inc. 
• Pass and Seymour, Inc. 
• Slater Electric, Inc. 
• Square D Co. 
• Hunt Electronics 
• Lutron 
• Intennatic 
• Paragon 

FABRICATED DEVICES 

Provide factory-fabricated wiring devices, in type and electrical rating for the service 
required. 

Recxtitacles: Comply with NEMA Stds. Pub, No, WDl and as follows: 

General-Duty Duplex: Provide duplex general-duty type, spec. grade, receptacles, 2-pole, 
3-wire grounding, with green hexagonal equipment ground screw, ground terminiils and 
poles internally connected to mounting yoke, 15-ampere, 125-volts, with metal .plaster ears, 
back an_d-side wiring, ivory, NEMA configuration 5-15R unless otherwise required. 

Heavy-Duty Duplex: Provide duplex type, spec. grade, receptacles, 2-pole, 3-wire 
grounding, with green hexagonal equipment ground screw, 20-ampere, 125-volis, with metal 
plaster ears, back and side wiring, ivory, NEMA configuration 5-20R unless otherwise 
required. 

GFCI: Provide general-duty, duplex, ground fault circuit interrupter receptacles, feed-thru 
typ·e, capable o{protecting connected downstream receptacles on single circuit, grounding 
type, UL rated 20 ampere rating, 125 volts, 60 Hz; with solid state ground fault sensing and 
signaling; with 5 milli-ampere ground fault trip level; equipped with 15-ampere plug 
configuration, NEMA 5-lSR. 

Switches: Comply with NEMA Stds. Pub. No. WDl and as follows: 

Provide general-duty flush toggle .switches, 20-ampere, 120/277 VAC, with mounting yoke 
insulated from mechanism, equipped with plaster ears, ivory switch handle, and side-wired 
screw terminals as follows: 
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· Techn~cal Requir(;)ments 

• Single pole switches 
• Double pole-switches 
• · Three Way switches · 

·• Key-operated· 

WIRlNG DEVICE ACCESSORIES 

Attachment E 

Wall Plates: Provide single switch and duplex outlet wall plates for wiring devices, with 
ganging and_ cutouts as required, provide with metal sci;ews for securing plates to devices, 
screw heads colored to match finish of plate, and wall plates possessing the following 
additional construction features: 

Material and Finish: 0.04'.' thick, type 430 satin finished stainless steel. 

EXAMINATION 

Con:tractoi:: s4all examine areas and conditions under which wiring devices are to be installed 
and notify ihe Engineer 'in writing of conditions detrimental to proper and timeiy completion 
of the work. Do not proceed with the work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Engineer. 

INSTALLATION OF WIRlNG DEVICES 

Install wiring .devices where required, in accordance with manufacturer's written instructions, 
applicable requirements of NEC and National Electrical Contractors Association's "Standard 
of Instaliation", and in accordance with recognized industry practices to ensure that products 
serve intended function. . . . . . 

Delay installation of devices until wiring is completed. Install receptacles and switches only 
in elec!rlcal boxes which are clean; free from excess building materials, debris, etc. 

Switches shall be installed with top of box 48" above finished floor, unless required 
otherwise: Receptacles shall be installed with bottom of box 12" ·\tbove finished floor, unless 
required otherwise. · 

PROTECTION OF WALL PLATES AND RECEPTACLES 

Upon installation ·of wall ·plates and receptacles, advise Contractor regarding proper and 
cautious use of convenience outlets. At time of completion, replace those items which have 
been damaged, including those burned and scored by faulty_plugs. 
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TESTING 

Attachment E 

Test wiring devices · to ensure electrical continuity of grounding connections, and after 
energizing circuitry, to demonstrate compliance wiih requirements. 

III.02.02.05.06. 

SUMMARY 

Panelboards and Enclosures (Section 16160) 

The types ofpane!boards and enclosures required for the project may include the following: 

· • Power panelboards. 
• Cabinet enclosifres . 

. Refer to Sections 16110 and I6120 for wire, and connectors and electrical .raceway work 
required iµ conjunction with panelboards and enclosures. 

' 
SUBMITTALS 

Manufacturer's Data: Submit manufacturer's data on panelboards and enclosures. 

Shop Drawings: Submit dimensioned drawings of panelboards and enclosures showing 
accurately scaled layout of enclosure and required unit sections, including but not necessarily 
limited to, circuit bre!!kers, and accessories. 

QUALITY ASSURANCE 

Manufacturers: Finns regularly engaged in tl1e manufacture of panelboards and enclosures, 
of types and.sizes required, whose products have been in satisfactory use in Sllllilar service 
for not less than 5 years: 

. ' . ' 

Electrical Installation Contractor: A finn with at least three years of successful installation 
experience on projects with electrical installation work similar to that required for the project. 

UL Labels: Provide electrical panelboards, enclosures. and accessories which have been 
listed and labeled by Underwriters Laboratories. Equipment shall be approved for use as 
service entrance equipment where applicable. 

NEC Compliance: Comply with National Electrical Code (NFPA 70/ ANSI Cl) as· 
applicable to construction and installation of cabinets and panelboards. Comply with 
applicable NEC articles pertaining to installation of wiring arid equipment in hazardous 
locations. 
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NEMA Compliance: Comply with National Electrical Manufacturers Associatioµ Stds. Pub. 
No. PBl, "Panelboards," and the installation portion· of Std. Pub. No. PBl, "NEMA 
Instructions for the Safe Installation, Operation and Maintenance of Panelboards." 

PRODUCT DELIVERY. STORAGE AND HANDLING 

Handle panelboards and enclosures carefully to prevent breakage, denting and scoring the 
. . 

finish. 

Store panelboards and enclosµres inside and protect from weather. When necessary to store 
outdoors, elevate well above grade and enclose with durable, waterproof wrapping. 

MANUFACTURERS 

Provide products prod11ced by one of the following (for each type of panelboard and 
enclosures): · 

Federal Pacific Electric Co. 
I-T-E Imperial Corp. 

· Cutler-Hammer, Inc. 
General Electric Co.· 
Squar!J D Co. Westinghouse Electric Corp. 

P ANELBOARDS AND ENCLOSURES 

Power Panelboardsi Provide dead-front safety type lighting and appliance panelboards as 
required, with switching and protective devfo~s in the number, rating, type and arrangement 
shown; w_ith anti-bum solderless pressure type lug connectors approved for copper or 
aluminum. conductors, for connecting feeder to panel; equipped with copper. or aluminum bus 
bars, full-sized neutral bar, with bolt-in type heavy-duty, quick-make, quick-break, circuit 
breakers provide suitable lugs on neutral bus for each outgoing feeder required; install a bare 
un-insulated groUJ;J.ding bar bolted to the enclosure. All copper parts shall be plated to 
prevent. corrosion. 

Panelboard Enclosures: Provide sheet steel enclosures, NEMA type where required, code 
gage, minimum 16 gage thickness, with multiple knockouts; provide doors with flush lock 
and key, all panelboard enclosures keyed alike, with concealed hinges; equipped with interior 
circuit-directory frame, card and clear plastic covering; nameplate; provide painted gray 
enamel finish over a rust inhibitor. 

Circuit Breakers: Provide thermal magnetic type circuit breakers of bolt-in, single .unit 
construction. · Multi-pole circuit breakers shall have trip elements in each pole with common 
trip bar. Frame size 225 Amp and larger shall have adjustable magnetic instantaneous trip. 
Frame size 400 Amp and larger shall have interchangeable thermal magnetic trip units. All 
values are minimum at rated voltage. 

Shunt trip shall be installed in circuit breakers where required by applicable codes. 
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Switching duty circuit breakers shall be installed where lighting loads are controlled from 
panelboards. Handle l.ocks shaUbe provided on circuit breakers where security is requi~ed. 
Ground fault interrupter type circuit breakers shall be installed where required by code, 

Minimum interrupting ratings shall be as follows: 

Frame Size 

!OOArnp 
·225 Amp 
400Anip 

INSPECTION . 

240V 277V 480V 

10,000 10,000 -
25,000 - 22,000 
42,000 - 30,000 

Contractor shall examine the areas and conditions under which panelboards and enclosures 
are to be installed and notify the Engineer in writing of conditions detrimental to the proper 
and timely compleHon of the work. Do not proceed with the work until unsatisfactory 
conditions have been corrected in a manner acceptable to the Engineer . 

. INSTALLATION OF PANELBOARDS AND ENCLOSURES 

Install panelboards and enclosures, including electrical connections, in accordance with the 
manufacturer's written instructions,· applicable requirements of NEC and the National 
Electrical Contractors Association's "Sfondaril of Installation", and in accordance with 
recognized industry practices to ensure that products serve the intended function. 

Coordinate installation of panelboards and. enclosures with cable and raceways installation 
work. Anchor enclosures firmly to walls and structural surfaces, ensuring that they are 
permanently and mechanically secured. Fill out enclosure's circuit· directory card upon 
completion of work. Directory shall be typewritten. 

IIl.02.02.05.07. . . Distribution Panels and Enclosures (Section 16163) 

SUMMARY 

The types of panelboards and enclosures. required for the project may include the following: 

· . • Power distribution panels. 
• Cabinet enclosures, 

Refer to Section 16110 and 16120 for wire and connectors and electrical raceway work 
required in conjunction with distribution panels and enclosures (not work of this section). 
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SUBMITTALS 

Attachment E 

Manufacturer's Data: Submit manufacturer's data on distribution panels and enclosures. 

Shop Drawings: Submit dimensioned drawings of installed distribution panels and 
enclosures showing accurately scaled layout of enclosure and required unit sections, 
including but not necessarily limited to, circuit breakers, combination switches-and-fuses and 
accessories. 

QUALITY ASSURANCE 

Manufacturers: firms regularly engaged in the manufacture ofpanelboards and enclosures, 
of typ~s and sizes required, whose products have· been in satisfactory use in similar service 
for not less than five years .. 

Electrical Installation Contractor: A firm with at le.as! three years of successful installation 
experience on projects with electrical installation work similar to that required for the project. 

UL Labels·: '.Provide electrical panels, enclosures and. accessories which have been listed and 
labeled by Underwriters Laboratories. Equipment shall be approved for use as service 
entrance equipment where ~pplicable. 

NEC Compliance: Comply with National .Electrical Code (NFPA. 70/ ANSI Cl) as 
applicable to construction and installation· of cabinets and distribution panels. Comply with 

· applicable NEC articles pertaining to installation of wiring . and equipment in hazardous 
locati\ms. 

NEMA Compliance: Gompiy with National Electrical.Manufacturers .Association Stds. Pub. 
No. PB!, "Panelboards", and the installation portion of.Std. Pub. No. PBl.1, "NEMA 
Instructio'ns for the Safe Tnstallation, Operation and Maintenanc~ of Panelboards." 

PRODUCT DELIVERY, STORAGE AND HANDLING 

Handle distributio11 panels and enclosures carefully to prevent breakage, ·denting and scoring 
the finish. Store distribution panels and enclosures inside and protect from weather. When 
necessary to store outdoors, elevate well above grade and enclose ·with durable, waterproof 
wrapping. · · 

MANUFACTURERS 

Provide products produced by one of the following (for each type of panel and enclosure): 

• Cutler-Hammer, Inc. 
• Federal Pacific Electric Co. 
• General Electric Co. 

E-73 
AUSTIN, 053071.00006: 315676v2 



Attachment E 
Technical Req-qirements 

' . . ' ' 

• I~T-E Imperial Corp. 
• Square D Co. 
• Westinghouse·Biectric Corp. 

DISTRIBUTION P ANBLS AND ENCLOSURES 

Power Distribution Panels: Provide dead-front safety type power distribution panels, as 
required, with switching and protective devices in the number, rating, type and arrangement 
shown; with anti-tum solder!ess pressure type main lug connectors approved for copper or 
aluminum conductors, for connecting feeder to panel; equipped with copper o:r aluminum bus 
bars, and full-size neutral bus; provide suitable lugs on neutral bus for each outgoing feeder 
requiring a neutral connection; provide main and branch circuit types for each circuit with 
handle as required. 

Provide a bare un-insulated grounding bar suitable for bolting to the enclosure; and provide 
panelboards _fa\Jricated by same m~1:facturer as enclosure. All copper parts shall be plated 
to prevent corrosion. · ·· 

Minimum short circuit rating .of panels. shall be as _follows: 

· Bus Amp Size 240 V · 480 V 
100 amp· 18,000 i4,000 
225 amp · 25,000 22,000 
400 amp 42,006 30,000 

Distribution Panel Enclosures: Provide sheet steel enclosures, NEMA type as required, code 
gage, minimum 16 gage thickness, with·multiple knockouts; provide doors· with flush lock 
and key, a11 · dishibution · panel enclosures keyed · alike, with concealed hinges and door, 
equipped. with interior circuit-directory frame, card and clear plastic covering; nameplate; 
provide painted gray _enamel finish over a rust inhibitor. 

Circuit Breakers:·· ·Provide thermal magnetic type circuit breakers of bolt0 in, single unit 
construction. Multi-pqle circuit breakers shall have tiip elements in each pole with c;ommon 
mp bar. Frame size 225 Amp and larger shall have adjustabk magnetic instantaneous mp. 
Frame size 400 Amp ·and larger shall have interchangeable thennalmagnetic trip units. 

Shunt trip ·shall be installed in circuit breakers where required. Ground fault interrupter type 
circuit breakers shall be installed ·where required by code. 
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Minimum interrupting ratings shall be as follows: 

Frame Size 

!OOAmp 
225Amp 
400Amp 

240V 277V 480V 

10,000 10,000 -
25,000 - 22,000 
42,000 - 30,000 

Attachment E 

Fusible Switches: Provide fusible switch assemblies, 3-pole, quick-make, quic!c-break type 
mounted in a metal enclosure with an externally operated handle which can be locked in 
"ON" or "OFF" position. · 

INSPECTION 

Contractor shall examine the areas and conditions under which panelboards and enclosures 
are to be installed and notify theEngineer in writing of conditions detrimental to the proper 
and timely completion of the work. · Do not proceed with the wo:rk until unsatisfactory 
conditions have been con-ected in a manner acceptable fo the Engineer. 

INSTALLATION OF DISTRIBUTION PANELS AND ENCLOSURES 

Install distriliution panels and 'enclosures, including electrical connections, in accordance 
with the manufacturer's written insiructions, applicable requirements of NEC and the 
National Electri9al Contractors Association's "Standard of Installation", and in accordance 
with recognized industry· practices to ensure that prod)lcts serve the intended function. 

. . . 

Coordinate installation of distribution panels . and enclosures with cable and raceways 
installation work Anchor enclosures firmly to walls and structural surfaces, ensuting that 
they are pernianently and mechanically secured. Fill out the enclosure's circuit directory card 
upon completion of work. Directory shall be type written. Insert fuses, of the ratings 
required, in installed panels. · 

m.02:02.os.os. 

SUMMARY 

Safety and Disconnect Switches (Section 16170) . ' ' ' 

Thei types of safeiy and disconnect switches required for the project may include the 
following: 

·• Equipment disconnects. 
• Service disconnects. 
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SUBMITTALS 

Attachment E 

Manufacturer's Data: Submit manufacturer's data on electrical safety and disconnect 
switches. 

QUALITY ASSURANCE 

Manufacturers: Firms regularly engaged in the manufacture of safety and disconnect 
switches of the types and capacities required, whose products have been in satisfactory use in 
similar service for not less than three years. · 

Electrical Installation Contractor: A finn with at least three years of successful installation 
experience on projects with electrical installation work similar to that required for the project. 

NEC Compliance: Comply with National Electrical Code (NFP A 70) as applicable to 
construction and installation of electrical safety arid disconnect switches. 

' ' . ' 

UL Labels; Provide safety and disconnect switches which have been listed and labeled by 
Underwriters · Laboratories. · Switches shall be approved for service entrance equipment 
where applicable. , · 

NEMA Compliance: Comply with National Electrical Manufacturers Association Stds. Pub. 
No. KSl. 

PRODUCT DELIVERY, STORAGE AND HANDLING 

Delive.r switches individually wrapped in factory-fabricated fiber-board type containers. 

Handle' switches carefully to avoid damage to material components, enclosure and finish. Do 
not install damaged switches; remove from project site. 

Store switches in a clean dry space. Protect switches from dirt, fumes, water and physical 
damage. 

MANUFACTURERS 

Provide products produced by one of the following (for .each type of switch): 

Cutler-Hammer, Inc. 
General Electric Co. 
Square D Company · 

FABRICATED SWITCHES 
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Federal Pacific Electric Co. 
I-T-E Imperial Corp. 
Westinghouse Electric Corp. 
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Heavy-Duty Disconnect Switches: Provide heavy-duty type, sh.eet steel enclosed switches, 
of the type and size l\lld electrical characteristics required; surface mounted, incorporating 
switcjJ.es. so constructed :that the switch blades are visible in "OFF". position with door open; 
equipped with operating handle which is an integral part of the enclosure l;iase and whose 
position is easily recognizable, ·and is .padlockable in the "OFF" position; with current 
carrying parts constructed of high-conductivity copper, and silver-tungsten type switch con
tacts; and constructed with stamped enclosure knockouts, Lugs shall be suitable for copper 
or aluminum conductors. Fused units shall be provided with rejection kits, · 

Fuses: Provide fuses for safety switches of class, type and rating as required. . . . 

INSPECTION 

Installer. shall examine the areas and conditions under which safety and disconnect' switches 
are to be installed and notify the Contractor in writing of con<litic:ms detrimental to the proper 
and timely completiqn of the work. Do not proceed with the work until unsatisfactory 
coriditfons 'have been corrected.in a manner acceptable to _the Installer, 

INSTALLATION OF SAFETY AND DISCONNECT SWITCHES 

Install safety and disconnect switches where required, in accordance with the manufacturer's 
written instructions, the applicable· requirements of NEC and the National · Electrical 
Contractors Association's "Standard of Installation''., and h accordance with recognized 
industry practices to ensure that products serve the intended function. Coordinate safety and 
disconnect switch installation work with eledricai raceway and cable work, as necessary for 
proper interface, 

III.02.02,05.09, 

SUMMARY 

F\lses (Section 16181) 

The types of fuses r.equired for the project may include .the following: 

• Class RKl 
• Class RK5 
• Class L 

All fuses shall be labeled with the interrupting current, class and time delay (if applicable), 

SUBMITTAtS 

Manufacturer's Data: Submit manufacturer's data on fuses. 
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QUALITY ASSURANCE 

Attachment E 

Manufacturer's: Finns regularly engaged in the manufacture of fuses of the types and 
capacities required, whose products have been in satisfactory use in similar service for not 

· Jess than three years. · · 

Electrical Installation Contractor: A firm with at least three years of successful installation 
experience on projects with electrical installation work similar to that required for the project. 

NEC Compliance: Comply with National Electrical Code (NFPA 70) as applicable to 
construction and installation of fuses, 

UL Labels: Provide fuses which have been listed and labeled by Underwriters Laboratories. 

NEMA Compliance: Comply with National Electrical Manufacturers Association Stds. Pub. 
No. FU-1. 

PRODUCT DELIVERY. STORAGE AND HANDLING 

Deliver fuses individually wrapped in factory-fabricated fiber-board type containers. 

Handle fuses carefully to avoid damage to material components, enclosure and finish. Do 
not ~tall damaged fuses; remove from project site. Store fuses in a clean dry space. Protect 
fuses from dirt, fuines, water and physical damages. 

MANUFACTURERS 

Provide products produced by one of the following (for each type of switch): 

• Gould Shawmut 
· • Bussman 

•· Economy (F.P.E.) 

FUSES 

Provide fuses of the type, class and rating as required and specified, Fuses shall be 
manufacturer's premium grade. 

INSPECTION 

Installer shall examine the areas and conditions under which fuses are to be installed and 
notify the Contractor in writing of conditions detrimental to the proper and timely completion 
of the work. Do not proceed with the work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Installer. 
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INSTALLATION OF FUSES 

Attachment E 

Install fuses where required, in accord.ance with the manufacturer's written instructions, the 
applicable requirements of NEC and the National Electrical Contractors Association's 
"Standard of Installation", and in accordance wiih recognized industry practices to ensure 
that products serve the .intended function. 

Fuses for motor loads shall be class RKS with time delay. 

Fuses for lighting and general power loads shall be class RKS for 600 Amp or less and Class 
L for over 600 Amps with no time delay.· 

SPARE FUSES 

Furnish three (3) spare fuses of each size ahd type used on the projects, Furnish "Spare fuse 
cabinet" with hinged and locked door of size required for number of fuses furnished. Install 
as required or directed.' Cabinet shall have nameplate per Section 16000, 

III.02.02,05.010. 

SUMMARY 

Electrical Services (Section 16400) 

Upgrade existing incoming electrical services where required. 

Provide underground conduit for service conductors. Install to utility standards, and seal 
conduit• to )<eep water out of enclosure. 

Pay all necessary fees to utility company required to provide temporary and permanent 
dectrical service to these facilities. · 

CONDUIT 

Contractor shall provide underground conduit for utility service conductors. Contractor shall 
have utility inspect conduit placement prior to covering of conduit. 

COORDINATION 

Electrical · Contractor shall coordinate connection with Utility all pursuant to Utility 
standards, 

Ill.02.02.05.011. Grounding (Section 16450) · 
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SUMMARY 

Attachment E 

Furnish labor and material to provide grounding facilities for the entire electrical installatfon 
as required by .all inspecting and jurisdictional authorities as herein specified. The following 
are included, but not limited to, as items requiring grounding: 

• Electrical servfoe neutral conductor. 
• Neutral conductor of all transformer secondaries. . . 
• .Conduits, boxes and other conductor enclosures. 
• Neutral or identified co~ductor ofinterior wiring system: 
• Distribution panels, power and panelboards. 
• Non-current - carrying -parts of fixed equipment, such as transformers, motors, 

~tarters, control cabinets, disconnects, lighting fixtures, stand-by generator, etc. 
• Metallic cabinets and auxiliary systems cabinets. 

EODp,>MENT 

Fu,nish and install al! l;Joxes and/or access plates required for installation and inspection of 
grounding connections to cold water piping system or other made electrodes.· 

Provide brass identifying tags on all ground clamps. 

INSTALLATION 

Ground connections made to metallic cold water piping system at such locations as will be 
readily available for inspection. Provide jumper connections around all meters and shut off 
devices. · 

' . 
Where cold water piping is not available for ground connections, use other available or made 
electrodes as described in NEC Sections 250-81 or 250-83. 

Conduit Grounding: All grounding bushings within all enclosures including equipment 
enclosures, shall be wired together and connected ii;itemallyto the enclosure grounding lug or 
grounding bus· with bare copper conductor. Grounding conductors sized in accordance with 
NEC shall be used with all grounding bushings. · · 

Equipment Grounding: All electrical equipment shall be grounded. Large equipment such as 
metal-clad or metal-enclosed switchgear will be furnished with a grounding bus. Most other 
equipment will be furnished with grounding pads or grounding lugs. All ground connections 
shall be cleaned immediately prior to connection. Contractor shall provide all grounding 
material required but not furnished with the equipment. 
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Where the ground conductor is included with the power conductors in the motor circuit 
raceway, a compression type ground conductor termination shall be used and corui.ected to 
the motor frame inside the motor terminal housing . 

. Suitable grounding facilities shall be furnished on motors not so equipped. The grounding 
facilities shall consist of compression type ground conductor termination bolted .to the motor 
frame and providing a minimum of joint resistance. 

No grounding conductor shall be smaller in size than .12 A WG unless it is a part of an 
acceptable cable assembly. . . 

III.02.02.05.012. Lightning Protection (Section 16601) 

DESCRIPTION OF WORK: 

Each unit is defined to include (but not by way of limitation) air terminals (lightning rods), 
lightnµig conductors.(elec;trical cabling), ground rod~ and surge arresters. This phase oftl).e 
Work jnchides the furnishing and installation of all labor and materials necessary to provide 
an installation which is complete in every respect and of the composition and quality' as 
specified herein. · · 

QUALITY ASSURANCE: 

System Engineering: Firms regularly engaged · in t,he engineering, and installation of, 
lightJ\ing protection systems- similar to the one specified, and are m.embers of the Lightning 
Protection Institute. 

Manufacturers: Firms regularly engaged in manufacture of lightning protection equipment, 
of types and sizes required, and are manufacturer members of Lightning Protection Institute. · 

Contractor: A firm with at least two years of successful installation experience on projects 
with lightning protection work similar to that required for project and are• installer members 
of Lightning Protection Institute. . . . 

NFPA Cciinpliance: Comply with NFPA No. 70, National Electrical Code, and NFPA No. 
78, Lightning Protection Code, as applicable to materials and installation of lightning 
protection systems and associated equipment and wiring. 

UL Labels: Comply with applicable UL installation requirements and with UL Master Label 
requirements. · 

SUBMITTALS: 

Product Data; Lightning Protection Systems: 

Submit manufacturer's data on lightning protection systems and components. 
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Shop Drawings. Lightning Protection Systeins: 
,, ' 

Submit dimensioned drawings of installed lightning protection systems and components. 
Show cond\lctor routing and accessories layouts including ground rods, air terminals, 
splicers, fasteners and connectprs. · 

' ' 

UL Certificate: Upon completion of installation, provide .Owner with Master Label,. suitable 
for fastening to building, issued by Underwriter's Laboratories, Inc. 

PRODUCT HANDLING AND STORAGE: 

Handle lightning protection components carefully to .avoid damage. Do not install damaged 
compon.erits; replace and remove damaged µnits from project site. 

Store components in original wrappings and protect from dirt, weather and construction work 
traffic. · 

LIGHTNING PROTECTION SYSTEM COMPONENTS: 

Provide lightning prot~ction system components, of types, styles, and ratings required, which 
comply with manufacturer's standard materials, design, and construction in accordance with 
published project infonnation, and as required for a complete installation. Lightning 
protection equipment shall be similar to Light1+ing Prevention Systems Type ALS 03000 
dissipation system, or approved ·equal. Surge protection equipment shall be similar to Edco 
Type HMP series, or approved equal. 

' ' 

-INSTALLATION: 

Install lightning protection system in accordance with equipment manufacturer's written 
instructions, in compliance with applicable portions of NFPA (No. 70 and 78) codes, and· 
with UL's lightning protection standards, to ensure that lightning protection system complies 
with requirements and serves intended purposes. 

Coordinate with other work, including electrical wiring and roofing work, as necessary to 
interface installation of lightning protection system with other work. 

Install conductors with direct paths from air tenninals to ground connections avoiding sharp 
bends and narrow loops. All conductor drops to earth shall be concealed in building 
structure. 

TESTING: 

Upon completion of installation of lightning protection system, test ground resistance with a 
megger ground tester. Where tests show resistance to ground is over 5 ohms take appropriate 
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action. to reduce resistance to 5 ohms or less by driving additional ground rods and/or treating 
soil around ground ro_d.s with sodium chloride (s.alt), calcium chloride, copper sulfate, or 
magnesium. Then re-test to demonstrate compliance .. 

lll.02.02.06. Installation Checklist 

The Contractor: shall be responsible for generating and maintaining an. installation checklist 
to be· used oii-site during .the installation phase. Ah .attested copy of the checklist shall be 
provided to the CTRMA after·the co,mpletion·ofthe installation activity for each lane at each 
plaza, The Contractor is also responsible for conducting an inspection of all installations and 
certifying the installation work. · .. 

ffi.02.02.07. Weekly Installation Meetings 

The Co,ntractor shaHbe responsible for scheduling weekly installation meetings the purpose 
of which shall be to educate tjie CTRMA and other involved personnel of the installation 
activities and plan of action for the following week. All issues that were recorded during the 
installation activity that week sha.11 be discussed and resolved. 

ID.02 .. 02.08. As-built Drawings/Documents 

At the tll\J.e of installation and during inspection, the drawings used for installation and 
construction needs to be .marked up to reflect the final install and these final as-built 
drawings need to- be .submitted to the CTRMA. If there were changes to the installation 

· plankhecklist, these need to be' updated and submitted to the CTRMA. 
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Chapter IV 

IV. TESTING REQUIREMENTS AND SYSTEM ACCEPTANCE 

IV.01. Overview 

The requirements described in this Sectio;i detail the labor; materials, and support services 
necessary to test the CTRMA Toll Collection System during performance of the Contract. 
The testing· shall be conducted .in various phases .as detailed below to validate. the Toll 
Collection System integrity, reliability, functionality and compliance to the requirements of 
the Contract, including without limitation, those set forth in Chapter TI. 

· The objective of the CTRMA Testing Plan is to ensure that the CTRMA Toll CoHection 
System is systematically and thoroughly tested for Contract compliance and the System 

· operates reliably per the CTR.MA Toll Collection Business Rules and Policies. The 
Contractor shall make best efforts to test the System simulating normal traffic conditions for 
all controlled testing identified in this Chapter. · · · 

The Toll Collection System provided by the Contractor shall be. integrated with the 
CSCNPC and entire System shall be tested· prior to opening the System to revenue 
collection. The Contractor is responsible for all test logistics (lane closures, test vehicles, 
drivers, etc.) and coordination activities. The CTRMA and its representatives shall only 
witness and approve the testing, and the Contractor shall be responsible for all aspects of tli.e 
testing. Approval cif any aspect of testing shall not relieve the Contractor's responsibility in 

. meeting the full requirements of the Contract. · 

IV,02. General Testing Requirements· 

. The Contractor shall provide to the CTRMA, for review, comment and final approval, a 
Master Test Plan that outlines the scope and testing concepts to be used to validate the Toll 
Colleytion System from initial developrnent through installation and Project Acceptance. As 
described in the Scope of Work, the G;TRMA •Toll Collection Systern will be opened to 
revenue service in Segments. It is anticipated that the Factory Acceptance Test (FAT) and the 
Prototype On-site Test (POT) will be conducted once to test the full System functionality. 
Each Segml)nt will have its Commi~sioning and Operational Test, and upon the 
implementation of all Segments, there shall be a Project Acceptance .Test. This Master Test 
Plan shall cover the factory, prototype commissioning, operations, and acceptance testing, 
Once the Master Test Plan is approved in writing by the CTRMA, it shall then be used to 
compose the detailed test procedures, which shall be submitted to the CTRMA for review 
and approval. It is essential that the Contractor provide sufficient time for the submission and 
review of the Master Test Plan and the detailed test procedures. 

After the cornpletion of each test, the Contractor shall submit to the CTRMA for review and 
approval the Test Report that documents the results of the test. The Test Report shall include 
the results of the test, any anomalies identified, and the corrective action and any r(},tests 
necessary to successfully complete each testing phase. 
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' ' ' 

During the development of the System software, the· Contractor shall conduct tests or 
demonstrations as reasonably requested by the CTRMA to ensure that the Toll Collection 
System meets ~he functionai·specifications set forth in Chapter Il. · · 

IV.03. Factory Acceptance Test (FAT) 

The Factory Acceptance Test (FAT) shall be conducted to verify that all functional elements 
of the Toll Collection System and components provided by the Contractor are in 
conformance with the CTRMA technical and operational requirements and the final System 
design as approved by the CTRMA. The FAT shall be conducted either at the Contractor's 
facility or at a facility designated by the CTRMA in accordance with the approved Master 
Test Plan and test procedures. 

The CTRMA ·shall witness the FAT, and the Contractor shall Ii.ave the responsibility to 
perform the FAT and the results of such testing shall be subject to the CTRMA approval. 

· FAT shall provide sufficient confidence to the CTRMA that' the Contractor's System meets 
the CTRMA operational requirements and is ready to be installed on-site. 

The Contractor shall provide the required support personnel, and. testing shall be conducted 
in accordance with the Project Schedule and test procedures. Upon completion of the FAT, 
the Contractor shall submit a test report that details the results of the test. Upon the approval 
cif the FAT by the CTRMA; the Contractor shall be given the authorization to move forward 
to the Prototype On-site Test. 

IV.03. 01. Hardware Production Testing 

All hardware provided by the Contractor under Chapter II shall be unit tested to. ensure it 
complies with the requirements set forth in Chapter IL The Contractor shall verify that each 
component meets the approved design specifications. The Contractor shall also provide 
certifica(:\on that the hardware provided under this Contract meet the requirements for the 
enviromnental conditio11s identified in Chapter II. 

Development machines can be used to test the Plaza, Host, MOMS and Security Access 
System. 

lV.03,02, Functionality Testing 

As part of the FAT, the Contractor shall demonstrate that the Toll Collection System 
provided by the Contractor is in compliance with the requirements of the Chapter II and its 
functionality · complies with the operational requirements and the approved design 
documents, The lane, plaza, host, security access and maintenance on-line management 
systems shall be tested for functionality and interface to various other devices and systems. 
The transfer of files and data between various Systems including the CSCNPC shall be 
tested. The Contractor shall work with the CSC/VPC operator to coordinate the CSCNPC 
interface testing. 
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. . . . 

IV.03,02.01. Lane Software Functionality· 

During the FAT, the ·Contractor shall demonstrate the .Jane operations in all modes, 
specifically, Manual/BTC, ACM/ETC, 'Dedicated ETC, and Express ETC. Transactions shall 
be created and-processed using simulated and/or real vehicles and sensors emulating on-site 
traffic flow, The intention of these simulations is to give the CTRMA a full understanding of 
the lane logic and . vehicular processing. _The Express ETC Lane functionality shall be 
demonstrated in a live lane environment. 

Real vehicles shall be used to validate accurate assignment and proper framing, of each 
vehicle through the various lane types. _The accurate capture of images and association of 
transponders to the correct vehicles shall also be verified using real vehicles. ,, 

The Contractor, with. input from the CTRMA, shall detail various test scenarios that emulate 
conditions such as· rush-hoin:.traffic.(bumper to bumper), vehicles backing out of the Jane, 
Toll Collector pre-classification, Toll Collector post-classification, late transponder reads, 
early transponder reads, patron beating the ACM, degraded System, etc. The objective of this 
testing shall be to understand. how the To11 Collection System behaves in such scenarios and 
to ensure that the results are acceptable to the CTRMA. · 

As part of FAT, simulated data shall be used to run the Toll Collection System continuously 
over a two (2) day period to ensure the. data files are correctly created and the data is 
transferred accurately to each Lane Controller, the assodated Plaza Computer, plaza/host 
workstation, Host Computer, and CSCNPC. As part of this test, every output device shall be 
exercised including the VES. During this time, comprehensive tag status downloads shall be 
simulated. 

N.03.02.02. Plaza Functionality 

As the lane functionality is tested, the results shall be validated atthe Plaza Computer. The 
plaza-fuµctionality shall be demonstrated as part oftlie FAT, and the accurate transfer of data 
from each Lane Controller to the associated Plaza Computer and from the Plaza Computer to 
the Host Computer _shall be verified to be in compliance to the Interface Control Documents 
(ICD) that is part of the design do.cuments. All of the plaza functionality including all failures 
and alarm conditions shall be validated during FAT. · 

IV.03.02.03. Host Functionality 

All host functionality shall be tested and data created from testing shall be verified. Screens 
and reports shall be verified to be accurate and in compliance with the design documents and 
CTRMA operational procedures. New employee· additions, transponder status changes, and 
toll schedule and toll rate creations shall be performed to verify that the data is transferred 
successfullyto each Plaza Computer and then on to the lanes and the changes shall be 
verified by conducting transactions in the lanes. The host interface to the CSCNPC shall be 
thoroughly tested and data shall be verified at the CSCNPC. 
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IV.03:02.04. Maintenance Online Management System (MOMS) 

The Contractor shall setup the MOMS for CTRMA operations and demonstrate that it meets 
the System requirements. The MOMS functionality of equipment inventory, purchasing, 
employee scheduling, maintenance services, and alami. reporting and tracking shaJl be 
demonstrated. The alarms generated in the lanes and plaza during FAT shall be validated on 
the MOMS to demonstrate the System's ability to report and track alarms. The Contractor 
shall also verify how the employee d.ata is obto\ined from the Host Computer. · 

IV.03.02.05. Security Access System 

The functionality cif the Security Access Systeni shall be denionstrated during FAT, 
specifically, its ability to .obtain the. ·employee data from the Host Computer; The 
mapagement and recording of acce~s events shall be demonstrated . 

IV. 03. 03, . Vehicle Per H~ur (ETC, Express) 

The Contractor shall conduct tests approvedby the CTRMA that validate the capability of 
the Toll Collection System to. process· the vo1unies of vehicles (vehicle per hour) for the 
Dedicated ETC and Express .ETC Lane configurations as identified in Chapter II. 

. ' . 

IV.04. Prototype On-site Testing (POT) 

The objective of the Prototype On0site Test (POT) is to verify the'fuli functi~nality of the 
Toll Collection System and its compliance with the requirements of Chapter II and approved 
design specifications in a controlled, on-site environment using different types of vehicles in 
different lane types and lane modes. ·. All equipment provided under this Contract by the 
Contractor shall b.e part of this test including the . cominunicatibns network. The Plaza 
Computer arid the Heist Computer shall be installed in their final location.· It is pos'sible that 
some of the CTRMA toll laries niay- he open to traffic in which case, testing will be 
conducted in a very controlled manner with proper lane closufos, The Contractor shall detail 
in the Master Teit Plan the logistics of the testing. 

The Contractor and. the CTRMA_shall agree on a test site(s) and the Contractor s)l.all work 
with T:illOT and the Devel9per for the US183-A Turnpike Project in setting up the lane and 
installing all ·equipment in the lane. All equipment and software that is required _under the 
Contract shall be in place, and ·prior to the start of the test, the Contractor shall formally 

· notify the CtRMA that the Toll Collection System is "ready" for testing. The test shall be 
conducted by the Contractor and. witnessed by the CTRMA. The test shal) be conducted ii1 
accordance to approved test procedures and test schedule, all in accordance with the Contract 
requirements. . · · 

As part of this test, the Contractor shall develop a cdmpliance Matrix. that is reviewed and 
approved by the CTRMA, that identifies each requirement and the tests conducted that prove 
compliance to ·the Contract. It· is the Contractor's responsibility to ensure that each 
requirement is certified and/or tested for compliance. 
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This phase of testing is very critical to. the succ,:ess of the Projeci, as such, all anomalies shall 
be documented in .the Test Report .. The Contractor .and the· CTRMA shall determine the 
corrective .action required and, depending on the severity of the anomaly, .thi:: status of the 
Project shall be determined by the CTRMA. · 

Upon .the successful completion and approval of the on-site prototype testing, any further · 
changes to the· software shall be fully documented and made only with the· approval of the 
CTRMA. Depending on the changes made. to the Toll Collection System, the CTRMA 
reserves the right to request a re-test of the entire or pait of the prototype testing. The 
objective of this is to ensure that changes to one part of the Toll Collection System do not 
have a negative ripple effect on the rest of the System. 

IV.04.01. Lane Operations and Functio~al Test 

As part of 'this test, ·th\;l various configurations of the. lane shall be tested, namely 
Manual/ETC Lane, Dedicated ETC Lane, Express ETC Lane, and ACM/ETC Lane. 

· Different types of transactions of sufficient number, as determined by th\:l CTRMA, shall be 
conduct~ when the lane is OPEN,.in STANDBY, or CLOSED. I.Q. an ACM lane, a static test 
shall be conducted to -verify that the Toll Collection System can process the various coins of 
payment. ACM testing shall also include the switching of vaults, and the vault removal and 
insert operations. During this test, the operations of the various in-lane equipment and their 
;i.bi!ity to rep9i:t failures shall be verified . 

. Plaza Functionality 

As the lane functionality. is tested, the results shall be validated at the Plaza Computer. The 
plaza functionality _also shall be demonstrated during this test. The Business Day assignment 
process shall be thoroughly exercised to create all types of failure to test the process. All 
screens will be tested for correctmiss, error conditions, ease of use and functionality. Reports 

·. will be generated to verify the data entered and to reconcile the transactions conduc'ted in the 
lanes. · 

The accurate transfer of test data from each Lane Controller to the associati::d Plaza 
Computer, and from each Plaza Computer to Host Computer, and on to the CSC!VPC, shall 
be verified to be in compliance with the design documents. Various plaza level failure 
conditions shall be generated to test the MOMS alarm and maintenanqe requirements. 

IV.04.03 .. Host Functionality · 

All screens will be tested for correctness, error conditions, ease of use and functionality. 
Reports will be generated to verify the data entered at the host.and the plaza, and to reconcile 
the transactions conducted in the lanes. Test files shall be obtained from the bank to the test 
the bank interface. 

New employee additions, and toll rate and toll _schedule creations shall be performed to 
verify that the data is transferred successfully to each Plaza Computer and then on to the 
lanes and the changes shall be verified by conducting transactions in the lanes. The host 
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interface to the CS C/VPC shall be thoroughly tested and data ~hall be verified at the 
CSC/VPC. Reports shall be generated an both Systems to verify the transactions, revenue 
and payments. 

The Host Computer redundancy_ capability shall be tested and its ability to backup, archive 
and restored shall be demonstrated. · 

IV.04.04. . CSCIVPC Functionality 

V ariolis accounts· shall be established at the CSC. per the CTRMA Customer Policy and · 
transactions generated against these accounts. The transfer of the toll rate and toll schedule 
to the CSC/VPC shall be tested. Variotis-E'I'C and non-payment tri!hsactions shall be created 
in the lanes to verify the CSC/VPC compliance to the CTRMA Business Rules and Policies. 
Reports shall be generated at the host and CSC/VPC to verify the ETC and non-payment 
transactions reconciliation. · 

IV.04.05. MOMS 

The Contractor shall set up the complete Maintenance On-line Man11geme:tit System for the 
CTRMA prior to the Prototype On-site Test. During the test, the Contractor shall verify the 
System's compliance ·to the design documents." Failures shall be simrilated on all equipment 
capable of reporting the· status and the alarm messages and their tracking shall be verified 
through the MOMS. . 

IV.04.06. Security Access System 

The Contractor shall ensure that, prior to the Prototype On-site Test, the Security Access 
System is instaJJed and setup for operations. The functionality of the System shall be verified 
during the Prototype On-site Test. · 

JV.04.07. Specific Lane Tests 

IV.04.07.01. Express ETC Lane Testing 

· Additional testing shall be performed in the Express ETC. Lanes to simulate ·vehicles 
straddling lanes, traveling on the shoulder lanes and closely following the _preceding vehicle .. 
Degraded operations in Express ETC Lanes also shall be tested to verify the System 
redundancy cap_ability. 

N.04.07.02. Bumper to Bumper 

Vehicles traveling bumper to bumper emulating rush-hour traffic shall be tested in all lane 
configurations to verify that the Toll Collection System can process the vehicles accurately. 

N.04.07.d3. Varying Speed 

Vehicles traveling at various speeds (stop and go to 50 mph in· ACM/ETC and ManuaVETC 
Lanes, stop and go to 80 mph in Dedicated ETC lanes, and stop and go to 100 mph in 
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Express ETC Lanes) shall be tested in all Jane configurations to verify that the Toll 
Collection System can process the vehicles accurately, 

N.04.07,04. ·Business Rules Test 

Business Rules shall be developed by the CTRMA with Contractor input during the design 
phase that identify what data will be required to generate a transaction for the· various lane 
configurations, modes and equipment conditions. -It shall also indicate under what conditions 
an -image is taken, The Busip.ess Rules test shall be · conducted to verify that the Toll 

. Collection Syste!)i operates per the established Business Rules. The test shall be conducted in 
Manuai!ETC; ACMIETC, Express ETC and Dedicated ETC Lanes in OPEN, STANDBY 
and CLOSED modes of operation. 

N.04.07.05. Out of Synchronization Scenarios 

Various conditions shall be simulated to test the System's ability to handle scenarios that put 
the System out of synch with the vehicle. The Contractor and the CTRMA shall jointly 
develop these test conditions. 

N.04,07.Q6. Various Unusual Occurrence (UO) Scenarios 

The C~ntractcir, With the CTRMA input, shall identify various scenarios that can occur. in a 
toll-collecting lane that are'considered·unusual such as vehicle'backiilg up, Toll Collector 
post and pre classification, etc. A test shall be conducted by the Contractor to identify how 
the Toll Collection System handles such scenarios. · 

N.04.07.07. Degraded Mode of Operation 

The operational effect of different types of failures on the Toll Collection System shall be 
demonstrated. · 

N.04.07.08, Vehicles Per Hour (ACM, Manual) 

The Contractor shall conduct tests approved by the CTRMA that validate the capability of 
the Toil Collection System to process the volumes of vehicles (vehicle per hour) for the 
ACM · and Manual Lane configurations as identified in Chapter II. The Contractor shall 
conduct tests, wliich shall be defined in the Master Test Plan for live traffic testing in the 
mixed mode lanes. · 

IV.OS. · System Installation and Commissioning 

Upon the succe_ssful completion and approval of the Prototype On-site Test, the Contractor 
shall be given the authorization to install the Toll Collection System on Segment 1. A 
Commissioning Test shall be conducted on Segment 1 to validate the functionality and 
operational status of the lanes. Every piece ofin-Jane equipment and its interface to the Lane 
Controller shall be verified to be fully operational. During this test the Lane Controller, Plaza 
Computer, Host Computer, and the CSCNPC interface will be validated to ensure that the 
connnunication system is in place and the CTRMA Toll Collecti_on System to ready for 
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. revenue collection. The installation ·of all equipment and software, and their operations shall 
be verified end to end. . 

Upon approval to proceed with each of the other Segments, the Contractor shall .conduct a 
Commissioning Test for each of the Segments. . . . . 

IV.06. Operational Testing 

Immediately after commissioning Segment 1, the System shall be observed in live ope,rations 
by the Contractor and .the CTRMA for a minimum of one month to cover a monthly audit 
cycle, If a different Segment is commissioned prior to Segment 1, then the applicable 
sections of the Operational Test .shall be conducted on that Segment. During this period 
System accuracy, performance, reliability and auditablity shall be· verified. The alarms 
displayed . on the Maintenance System shall be analyzed. Anomalies identified shall be 
categorized by criticality, and resolution of all anomalies shall be agreed to by the CTRMA 
and the. Contractor. The Contractor shall correct the anomalies and the CTRMA shall verify 
the corrections. · 

The objective of the Operational Test is to ensure that the Toll Collection System software 
and har~ware functions .over a period of thirty (30) days with limited manual intervention. It 
is.intended to coµ:firpi that all lanes on Segment 1, Segment !plaza, host, CSCNPC and the 
network are sized and configured correctly and data is processed without interruption. The 
following requirements shall be validated during .the Operational Test. · · 

IV.06.01. Vehicle Detection and Association Accuracy 

The Contractor shall xerify in a Ii ve environment and under all lane configurations as 
applicable· that the Toil. Collection System accurately and reliably detects vehicles and 
associates axles and other ~ensor information to th.e. vehicle per the requirements of Chapter 
II. The sample size and data coUection methodology shall be detailed in the test procedures 
document. 

IV,06 •. 02. Vehicle Classification Accuracy 

The Contractor shall verify in a live environment and under normal traffic conditions that the 
Toll Collection System· accurately classifies. vehicles per the requirements of Chapter II. The 
sample size. and data collection methodology shall be detailed in the test procedures 
document. · 

IV.06.IJ3. · TrimsponderRead and Association Accuracy 

The Contractor shall verify in a live environment and under normal traffic conditions that the 
Toll Collection System reads transponders and accurately associates them . to the correct 
vehicle per the requirements of Chapter IL The sample size and data collection methodology 
shall be detailed in the test procedures document. 
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IV.06.04. 

The Contractor shall verify in a live environment that the images ·captured by the Toll 
Collection Systetn are accurate, readable and ineet the specifications in Chapter II. The 
sample size and data collection methodology ·shall be detailed in the test procedures 
document. · 

IV.06.05. System Audit 

An entire twenty~four (24) hour period of data fat each lane type (coveri~g three Shifts) shall 
be monitored in selected lanes, and· tl,le data collected from such lanes; associated Plaza 
Computers, Host Computer and CSCNPC shall be thoroughly analyzed to ensure that the 
CTRMA can conduci ari audit on the Toll Collection System that recoriciks the expected 
revenue to the actual revenue. Correct posting of ETC transactions· to customer accounts, 
and accutate_ptocessing of violations shall be verified. If required, video tapes shall be used 

. to help anaiyze the data. The test procedures shall detail the· data collection and analysis 
methodology. · 

All anomalies and ·performance deficiencies identified during the Toll Collection System 
Operational Test shall be analyzed and explained qy the Contractor. The CTRMA and the 
Contractor shall ,determine the corrective action to be taken. These audi_ts shall be repeated 
until the CTRMA is satisfied that the Toll Col1ection System meets the CTRMA functional, 
operational and audit requirements, however the entire Toll Collection System audit test shall 
not extend beyond sixty (60) days. 

The images of violations shall be reviewed .md verified to ensure the correct image was 
taken. Anomalies identified shall be analyzed imd explained by the Contractor and corrective 
action determined. · These tests shaUbe repeateil. until the CTRMA is· satisfied thlLt the Toll 
Collection System m<::ets the Contract requirements M defined in the design documents and 
the System specifications i_n Chapter II. · 

At a minimum the following items · shall be verified during the thirty (3 0) day Operational 
Test. Other verifications, base_d on the proposed System, may be added. 

• The software iri every lane shall be verified to be the same. · 
• The tag status in each lane shall be validated for a week.to ensure that the comprehensive 

Transponder Validation List is being received by every lane consistently. 
• The CTRMA application software including ·security Access and MOMS software shall 

be verified. ·- · · - · 

• A V1 logs shall be compared against the lane logs and transactions at the Host Computer _ 
and CSCNPC as part of the AVI accuracy test to ensure that all tags read by the AVI 
System are recorded and processed by each Lane Controller and the associated Plaza 
Computer. The sample size shall be 10,000 h·ansactions collected from separate lanes. 

• \TES accuracy shall be confirmed through. the evaluation of a minimum of 5,000 
violations transactions collected from the same lanes as used in the A VI accuracy testing. 
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• The transaction framing shall be validated to ensure that tag reads are assigned to the 
correct vehicle. 

• MLT/ACM lock-ups shall be investigated and recorded. 
• Computer System lock7ups, and process failures shall be investigated and recorded. 
• Faili.l.re of any programs at the Plaza Computer and Host Computer shall be investigated 

and recorded. 
• The System's ability to assign Business Days shall be verified and all Business Day 

failures shall be investigated. 
• . The storage and archival capability of the each System shall be verified. 
• The Host Computer's ability to archive, purge and restore data shall be verified. 
• All tr,ansactions generated by each Lane Controller in accordance with the above 

accuracy requirements shall be reported at the associated Plaza Computer with an 
accuracy of 100¾ using a sample size of one 24-hour period• data from one lane. The 
transactions shall be verified to have reached the Host Computer and the CSCNPC. 

• All reports that reconcile ToH Collector deposits, vault deposits, ETC, and violation 
transactions shall be verified and discrepancies investigated. 

IV.07,. ·· • Segment Operational Testing. 

Immediately after the commissioning of each of the other Segments, a thirty (3 0) day 
Segment Operational. Test shall be conducted ori each of the commissioned Segments. Any 
performance deficiencies that were identified during the Operational Test identified in 
Section IVJ:l6 shall be ·verified during this test .However, in ·general the Systein wiU be 
monitored for anomalies during this time. · 

IV.OS. Project Acceptance Te~t. 

At a mutually agreed upon date, following satisfactory completion of the above described 
testing as determined by the CTRMA, the Project Acceptance Test shali begin. The 
acceptance test shall be conducted on the Toi! Collection System and is considered a 
requirement for Project Acceptance.· During this period, the Toll CoHection System wil.l be 
allowed.to operate without interruption and monitored for thirty {30} days. Anomalies that 
are identified shall be classified as critical or non-critical. Depending on the severity of the 

· anomaly, the thirty (30) day clock may re-start. The test procedures shall detail the data 
analysis process. If the System failed to meet the performance and accuracy requirements of 
the Contract, then these shall be re-tested to be successful during the Project Acceptance 
Test. 

The Project Acceptance Test shall be considered successfully c~mpleted when the 
acceptanpe test criteria, developed during the design phase, is satisfied. Upon the successful 
completion of the Project Acceptance test as reasonably detennined by the CTRMA, the 
Contractor will be.given a Pro~isional Acceptance for the Toll Collection System. 
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Chapter V 

V. MANAGEMENTSYSTEM 

V.01. Overview 

The Contractor shall employ a ,Project Management System that is sufficiently detailed to enable 
the CTRMA to review and ascertain that the Contractor has the necessary management, staff 
and controls in place to meet the specifications of these technical requirements. This System 
shall enable the CTRMA to monitor .the progress and quality of the work performed. on the 
Project. 

V.02, Project Schedule 

The Contractor shali develop a detailed Project Schedule that lists all tasks related to the 
design, development, testing, installation and deployment of the CTRMA Toll Collection 
System in Microsoft Project format (Office 2003 or above). The Project Schedule should 
identify all milestones and events starting with the Notice to Proceed through the date of 
Project Acceptance. This Project Schedule will form the basis for all subsequent schedules 
and updates throughout the duration of the Project. The Project Schedule shall be baselined 
upon approval and the Contractor is required to update the Project Schedule on a monthly 
basis. . . 

V.03. • Mon:thly Report 

At a minimllni, monthly progress meetings shcll be held on or about the 20th of each month at a 
location designated by the CTRMA. Three working days prior to the meeting, the Contractor 
sh<\11 submit monthly progress reports to the CTRMA. The reports shall include the following 
documents, when applicable: 

• A written report outlining the labor, materials and the p~rcentage of work performed for 
each.task in the Project Schedule. Comments shal\ be included, where appropriate. 

• The written report shall include. an analysis of all critical path tasks, potential risks 
associated with them and any contingency plan to circumvent a delay to those items. 

• An updated Project Schedule showing proposed.changes from the original approved Project 
Schedule, if any, and showing progress from the previous month for discussion pU!poses. If 

. no Project Schedule change has been requested, the Contractor shall so state. ·. 

• A progress payment request, if applicab_l_e, with the monthly progress report .. Progress 
payment requests received at other times will be held until the following month. 

• If necessary change order requests for Project Schedule or monetary changes to the Contract 
shall be submitted with the monthly progress report. 
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• A summary of the time devoted to the Project by each Key Staff for the immediately 
preceding• month. ·. · · · 

• Change order work requests not relating to the Project: Schedule or monetary changes may 
b_e submitted for review at any time during the month. 

V.04. Staffing 

It is the Contractor'.s responsibility to maintain and assign a sufficient number of competent and 
qualified professionals, and other technical personnel . to meet .. the specifications of these 
technical requirements. The Contractor shail provide the CTRMA with an Organization Chart 
that identifies the Contractor's employees dedicated to this Project (tbe "Key Staff'). 

V.05, Communication Plan 

The Contractor shall ~ubmit a Communications Plan to the CTRMA for review and approval. 
The Communications Plan shall describe the communication procedures for controlling all 
correspondence, submittal~ and other.communications between the Contractor and the CTRMA. 
Since the Contractor has to work with other.vendors on this Project, the corni:nunicatio:ns among 
the teams is very critical for the success of the Project. 

. • Correspondence - · Correspondence shall be identified as to originator and designated 
receiver. 

• Docum.ent Control - The Contractor shall manage the Project correspondence tl;rrough 
the use of Expedition or. functionally equivalent software. 

• Sub11tittals - All submittals shall be submitted as an enclosure to the Contractor's 
submittal letter. Each submittal letter shall be limited to a single subject or item. The 
Contractor's letter shall identify the letter itself,.Contract Number, Contract Name, and 
Subject of the submittal. 

. - . 

• Contract Number and Contract Names All items of correspondence, submittals and 
documentation shall contain the Contract Number and . the words "CTRMA Toll 
Collection System Implementation"; 

• Information - No party shall be entitled to rely on any information unless it is in writing 
. and received from 1he other party's Designated Representative.· · 

• Change Orders -- Any change orders from the CTRMA shall be in writing and shall be 
executed by one of the CTRMA Designated Representatives and one of the Contractor 
Designated Representatives. 

• Status - The CTRMA or the CTRMA's Designated Representative may inquire of the 
Contractor as to the· status _of the Project. 
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• Access to Contractor Key Personnel -- The CTRMA or the CTRMA's authorized 
representative who is knowledgeable in the field of, work, shall have unlimited access to 
the Key Stllff during the Contractor's perfonnance of this Contract. 

V.06. Software Design and Development Requirements 

To ensure that the design requirements for the CTRMA Toll Collection System is fully 
understood by the CTRMA and the Contractor, a series of requirements and design review 
steps are specified herein. The Contractor shall establish and maintain an effective software 
design and development program to ensure compliance with the· specifications of these 
technical requirements. This Section V.06 provides the description and guidelines fo_r the 
techniques and methodologies to be employed to monitor the software development elements of 
these technical requirements. · 

V.06.01, Th.e Software Develoj/ment Plan (S.DP) .... 

The Contractor s1:iall submit a Software Devel~pment Plan (SDP) to the CTRMA that 
establishes the framework used for the.software development ofthe CTRMA Toll Collection 
System. The SDP shall describe the software . life-cycle approach that emphasizes the 
necessary interfaces .between various System develop:tnent disciplines, i.e., software 
developers, system el)gineers, test engineers, Software Quality Assurance (SQA) personnel, 
configuration management · administrator, documentation specialists, project management 
staff, and software maintenance personnel. The SDP sh~ll also include detailed information 
on the technical approach, problem reporting and tracking process, software configuration 
and change management, and other items pertinent to a complete plan for software 
development for the Project. · 

V.06.02 •. . System Detailed Design Document (SDDD) 

In order to meet the Schedule Milestones and to ensure the System meets the CTRMA 
requirements, the design review shall be conducted 8ll a two-phase process. Two weeks after 
Notice to Proceed, the System Detailed Design Document (SDDD) shall be submitted to the 
CTRMA for review. This document shall be what is considered by the Contractpt 8ll 

Standard Toll Collection System that me~ts the CTR.MA Contract· requirements, . This 
document also shall address the Express ETC Lanes and describe all functionality related to 
the remote Express Toll Locations thoroughly. The CTRMA will review, and if necessary, 
provide Conditional Approval of the SDDD for those sections relating to remote Express 
Toll Locations. It is understood that there shali be some iterations of the subrµission and 
review cycle before this Conditional Approval is given. The Contractor shall develop the 
remote Express Toll Locations of the CTRMA Turnpike System and coordinate the designs 
with TxDOT per the conditionaUy approved SDDD. 

The CTRMA and the Contractor shall continue to develop the design for the complete 
System. During this pbase, any changes/additions needed to the Contractor Standard 
Software to meet the CTRMA technical and operational requirements shall be discussed and 
finalized. It is understood that there shall be some iterations of the submission and review 
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cycle.before· approval of the complete SDDD is given. The Contractor shall develop the 
complete System per the approved SDDD. 

During the development of System design, numerous demonstrations/walkthrolighs of the 
System shall-be conducted. to present the hardware and software design to the CTRMA. During 
these demonstrations/walkthroughs, the CTRMA will identify any Contract and/or operationai 
deficiencies which shall be corrected by the Contractor. 

The SDDD shall include, but not be limited to: 

• The specification sheets for all equipment 
·., • The requirements for all peripheral device interfaces and control 
• • All user interfaces 
• Lane layouts, and logic and timing details 
• All operational and business ru]es 
• lnterface Control ))ocunients for all interfaces 
• · Coordination with TxDOT infrastructure design and construction 
• Report and screen "format . 
• Computer sizing and design details 

V.06.03. Software Development and .Walkthrough 

The Conlrac;ior shall conduct a series of software application walkthroughs and soiicit inputs 
from the CTRMA during the development of the Toll .Collection System. The intent of these 
design walkti:rroughs is to ·help ensure that the final product will meet the CTRMA "technical 
and ,operational requirements. This· approach will also ensure .that CTR.MA is familiar with 
the product thns expediting the testing process. · 

V.07. · Documentation 

The Contractor is required to provide various design, user, installation, and training 
documentation. All doclln1entation provided under this Contract shall meet the requirements 
described below. 

V.07.01. General 

Detailed and accurate documentation is reqµired to ensure that the CTRMA can operate and 
maintain the Toll Collection System. Detailed documentation will enable the CTRMA to 
understand the Toll Collection System thus resulting in better pbrformance of audit and 
reconciliations. It also will assist the CTRMA in making better, informed decisions on any 
required system changes or revisions to Business Rules. · 

The Contractor shall provide standard commercially available documentation for third-party 
provided hardware, software, maintenance materials, and support documentation provided 
under this Contract. The Contractor shall provide comparable documentation for all other 
items under this Contract. 
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· · The Contractor s)iall furnish, install and maintain, in current updated condition, the following 
'Primary Set' of all documentation required under this Contract :l'or equipment provided by 
the Contractor. This material shall be provided in its commercially· available form or a 
comparable form and placed in racks or shelves to be retained at the CTRMA Offices for the 
duration of this Contract. Additionally, a softcopy of these documents with updates to them 
if available shall be provided to the CTRMA, Acceptable softcopy formats are Microsoft 
Office 2003 Suite or higher, and AutoCad 14 or higher for prepared documentation as listed 
below. Soft copies of manuals may be provided in unsecured Portable .Document Format 
(.pdf). All updated documents shall show the revisions and also include a version of the clean 
document. · 

• One complete set of hardware manuals for all hardware supplied under this Contract. 
This set shall include the manufacturers' manuals for every assembly as provided by each 
manufacturer. · 

• One complete set of software manuals for each version of computer system supplied 
• under this Cop.tract. This set shall include the operating system, utilities, programming 
languages, application software, communications software and any software purchased 
by the Contractor for .development under this Contract. . 

• One complete set of l,Jsers Manuals for the various Systems provided. under this Contract 
to include the Toll Collectioq. Manual, .Maintenance Service Manual, Supervisor's 
Manual, Lane Operations Manual, Audit Manual, System Users Manu,<11. . 

Design Documentation 

As part of the design review process, the Software Development Plan and. the System 
Detailed Design Document shall be submitted to the CTRMA for review and approval. The 
System Detailed Design Document should demonstrate that the Contractor understands the 
functional and. operational requirements of the Project and has the processes and policies in 
place to provide a high quality · and reliable product that meets the requirements of the 
Contract. · · 

After the completion of the Project Acceptance Test, the Contractor shall submit the As-Built 
System Detailed Design Document that includes all changes made during the software 
development and testing phase. 

V.07.03. Software Documentation 

All Contractor software provided under this Contract shall be fully documented to meet the 
applicable coding standards. Comments shall be incorporated to enable progranuners to 
understand the code and make changes .. Detailed software code documentation shall also be 
provided along with the As-Built System Detailed Design Document. 
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· V.07.04. Manual Requirements 

New manuals . p~ovided under this Co~tract that are not standard connnercial catalogs or 
manuals shall meet the following requirements. Draft copies of all manuals shall be 
submitted to the CTRMA for approval, prior to final printing .. Whenever possible, all data 
shall be printed on 8-1/2" x 11" sheets, foldouts should be 11" x 17''. 

Each manual shall contain a title sheet, table of contents, list of illustrations (if applicable), 
list of reference dr11,wings {if applicable) and a parts list (if applicable). All manuals with 
over fiftypages shall have an index. 

All text, graphs and illustrations produced for the Toll Collector's Manual, and any other 
· special manuals prepared for the CTRMA under this Contract, shall be produced in a 
Microsoft Software product. Any special software required to produce scal~_able typefaces or 
other graphs shall be provided by the. Contractor as part of the documentation for the 
manuals.. · 

V.07.04.01. · Toll Collector's Manual 

This manual shall be pro;ided as· a training manual for the Toll Collectors. A complete 
description of all operational procedures and a non-technical description of the Manual Lane 
Tenninal (MLT) features and fi.mctions shall be provided. · The manual shall c9ntain 
illustrations and pictorial diagrams to demonstrate the step-by-step operations required for 
processing all nonnal and irregular toll transactions. . Actual lv,lL T screens for each 
transaction processing step shall be captured and incorporated into. the. manual. This manual 
shaU not include any information that could jeopardize the integrity of the Toll Collection 
System. · 

. V.07.04.02 .. Supervisor's Operational Manual 

This manual shall detail -all the Supervis•or operations to be performed on ManuaVETC, 
ACM/ETC, Dedicated ETC and Express ETC. Lanes. It shall also include all functions to be 
performed by the Supervisor on the Toll Collection System application as part · of the 
supervisory responsibility. A complete description of all operational procedures and a non
technical description of the plaza screens, reports, and fi.mctions shall be provided. The 
manual shall contain illustrations and pictorial diagrams to demonstrate the step-by-step 
operations required for per~orming the supervisory fi.mctions. Any applicable host fi.mctions 
accessed by the Supervisor shall also ,be included in this manual. This manual shall be used 
by the Contractor while training the Supervisors, and every effort shall be made to use valid 
data as examples. 

V.07.04.03: AuditManual 

This manual shall detail all procedures used to audit the System for Manual, ACM, and ETC 
means of payment. It shall also include the reconciliation of transactions and revenue for 
each mode of payment within the System as well as with the CSC/VPC. A complete 

· description of all audit procedures and a non-technical description of the screens, reports, and 
ii.motions shall be provided. The manual shall contain illustrations and pictorial diagrams to 
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demonstrate the' step-by-step operations required for performing the audit functions. Reports 
included in the submittal shall have correct and accurate data and this manual shall be used to 
train the auditors.· · 

V.07.04:04. System User.Manual 
. . . 

This' manm1l shall detail the use of the System application software that serves the plaza, 
host, MOMS and· Security Access System. The nianual shall contain illustrations and 
pictorial diagrams to demonstrate. the step-by-step operations required for performing 
functionality and navigating the screens. All usage of all reports .and the data fields shall be 
clearly explained .. This manual shall be used for training purposes. . 

. . 

V.07.-04,05. Maintenance Service Manual 

Thi~ inanual shall be prepared for properly trained technical personnel assigned to the 
maintenance of the hardware within the Toll Collection System. This manual shall include a 
general description, theory of operation, operator instructions, mechanical functions, 
installation, test and troubleshooting procedures, preventive and corrective maintenanoe 
procedures and schedules, diagrams, schematics, layouts and parts· lists· reqilired to service 
each piece of all Contractor supplied hardware. · 

. . . 

Standard service manuals for ~omrnercial products used for the equipment will be acceptable 
if they contain sufficient info,rnation to service the equipment. Large-size logic diagr;ims 
and mechanical assembly diagrams do not have to be reduced or incorporated into the 
manuals if these drawings are provided with the manuals .. 

V.07.04.06. Support Documentation~ Catalogs~ Parts Lists 

The Contractor shall provide each manufacturer's product documentation that is delivered 
with specific items· such as a power supply, sensors, printed circuit card, electronic module or 

. mechanical assembly. 

· All material listed in the Parts I;ists shall be identified by part number, type, model, or other 
descriptive nomenclature, together with the vendor's name ·and manufacturer. Second 
manufacturer sources shall be provided for all standard crn;nmercialcomponents, as required 
elsewhere. in the Contract. 

The Contractor shall furnish to the· CTRMA all documentation available from the 
manufacturers associated with ihe · computers and .peripheral equipment provided. The 
documentation shall include'. but not be limited to, all ~perator's guides, i!lstallation guides, 
hardware reference manuals, ·options catalogs, user's manuals, programmer's reference 
manuals, maintenance manuals, technical manuals, illustrated parts breakdown, and similar 
documents offered by the various component manufacturers. The Contractor shaUprovide a 
physical layout of .the computer processor arid its peripherals including communications 

. c,i.binets and the uninterruptible power supply cabinets. 
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The Contractor shall provide a complete description of the Plaza and Host Computer 
hardware including product literature and specification sheets.for all :m,ajor elements of the 
Plaza an,'cl Host Computer System. The Contractor shalljustify the design being proposed to . 
ensure Systenfreliability and perfonnan'ce. 

V.07.05. As-Built Drawings 

The Contractor shall provide to the CTRMA a complete set of as-built drawings, which shall 
be delivered as two (2) full-size and four (4) half-size complete sets of prints,. and shall 

. deliver the same in electronic fonnat, for all ,equipment furnished under this Contract. The 
sets shall include, but not be limited to, all schematics, logic diagrams, layouts, wiring 
diagrams; assembly drawings, parts detail · drawings for all mechanical parts designed or 
modified under this Contrao't and interface details so as to provide a complete record of the 
as;built status of the equipment. 

Drawings contained in standard catalogs ljJld manuals for commercial products do not have 
to· be, reproduced as part of the as-built drawing sets.· All drawings for revisions to standard 
commercial assemblies or components for the equipment shall be included in the as-built 
drawi:11g set Theas;l:,uilt drawing set for the TollCoUection System archit(:cture shall be 
provided. · 

All As-Built drawings shall contain a table of contents that shall include a listing of all 
drawings with headings for drawing number, drawing title, revisions number and date, and 

· the type of material list, wiring diagram, wire list, specification control drawing or similar 
categories. ' c· ' ' ' - ' ' 

V,08, Quality Assurance and Quality Control Program 

· The Contractor shall. establish and maintain an· effective Q11a:lity Assurance/Quality Control 
(QA/QC) Program to ensure compliance with the Contract. The Quality Assurance Plan that 
details the Contractor's QA/QC Program shaU be submitted to the CTRMA for review and 
appr6va! ten (10) working days after the Notice to Proceed. 

The Plan shall include the Contractor's QA/QC Program through design, production, purchasing 
and testing of all hardware and software provided under this Contract. The QA/QC Program 
shall also i:t:1clude, at a minimum, problem logging and tracking, follow-up tracking, and final 
disposition tracking during the testing and implementation. The quality control process shall 
ensure accurate pr,oblem description and recording, assignment of personnel, tracking of 
progress for corrections/revisions,. and disposition of the problem throughout the design, 
development, testing arid implements1tion phases of the Project. · 

The QA/QC Program shall ensure adequate quality throughout all areas of this Contract 
performance, incli.J.ding, design, development, fabrication, processing, assembly, inspection, test, 
maintenance, packaging, shipping, storage, site preparation and installation. · 
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AU supplies and services under this Contract, whether manufactured or performed within the 
Contractor's plant or at any other source, shall be controlled at ail points :riecess!ll'Y to ensure . . 

confom1ance to the specifications of these technical requirements. 'The QNQC Pro gram shall 
provide for the prevention and ready detection of discrepancies and for timely and' positive 
corrective action. The Contractor shall make objective evidence of quality conformance readily 
availabkto the.CTRMA. · 

The authority and responsibilities of those Contractor personnel in charge of the design, 
production, testing and inspection of quality shall be clearly stated. Facilities and standards 
such as drawings, engineering changes, measuring equipment and the like; which are necessary 
for the creation of the required quality, shall be effectively managed. The QA/QC Program 
shall include effective control of purchased materials and subcontracted work. Manufacturing; 
fabrication and assembly work conducted within the Contractor's plant 'shall lie controlled · 
completely by the Contractor. · 

V.08.01. QualityAssuranceManagement · 

The Contractor's Quality Assurance Plan shall id~ntify the organizationltl elemen.ts aJ1d Key 
Staff responsible for managing the. overall QNQC Program, and shall clearly define the related 
responsibilities and.functions molding both policy ·and action. Provisions shall be made and 
documented for regular management review .of the status and adequacy of the Plan. 

V.08. 02. Records . . . 

The Contractor shall maintain records or data essential to providing objective evidence of 
qualityfor the later of (i) five (5) years after Project Acceptance. Examples of quality-related 
data include: inspection and test results, records of subcontractor QNQC Programs, cost 
records pertinent · to acceptance of . noneonfonn:ing material, design reviews and 
walkthroughs, and the results of internal and vendor audits, · Records shall be maintained in a 

· manner that will allow for easy access and analysis of .the status of the overall ONQC 
Program. The· Contractor shall retain these records until the expiration . of the 
guarantee/warranty period and they shall be made.available to the CTRMA upon request 

V.08.03. Drawings, Documentation and Changes 
. ; . 

The· Contractor shall document and maintain procedures to ensure that. all engineering 
drawings· and documentation are adequate, complete, and current. All changes shall be 
controlled and documented. · 

V.08.04 .. Control of Purchases 

'The Contractor shall be responsible for ensuring that all s11pplies, components, developmental 
tools, assemblies, subassernblies and services procured from subcontractors and vendors 
conform to the specifications of these technical requirements. The Contractor's responsibil{ty 
includes the establishment of procedures for ·the selection of qualified suppliers. In selecting 
qualified suppliers, the Contractor shall ensure that the subcontractors and vendors control the 
quality of the supplies and services provided. 
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· V.08.05, Inspecti<Jn and Verification 

The Contractor's QA/QC Program shall include requirements for inspection and verification for 
in-proc<J$s, finl).I as~embly, unit tests: and system testing of the Contraptorsupplied Systems. 

• The inspection and verification procedures (and testing procedures) shall be the b1,1Sis for 
detennining Project Acceptance.or Segment Acceptance, as applicable, or the rejection of 
any hardware and software, This inspection function responsibility, which includes 

. nondestructive testing, shall not be delegated to any agency or testing laboratory without 
prior apprnval from the <;;IRMA. 

• Identification of the inspection and verification points shall be the responsibility of the 
Contractor's engineering and software deve!opment departments. . · 

• The CTRMA reserves the right to recom:ihend modifications or additions to the inspection 
or verification points. Such recommendations will .be based on the audit _or inspection 
results at the time ofre¥iew of the Contractois Quality Assurance Plan brat any time"during 
the- inspection or verification action if such procedures are det<;nnined to be inadequate to 
ensure the quality of the Contractor supplied Systems. 

• Once the inspection and verification points have .. been established for in-process, .final 
assembly, unit tests and system testing, any work deHvered by the Contractor related to the 
assemlily of the Contractor supplied Systems sJ:iall.iioi be consldeied acceptable until: (a) 
inspection "acceptance" action as applicable has been completed, or (b) the CTRMA revises 
the· requirements in writing, or (c) the Contractor's corrective action for a discrepant 
condition.'is satisfactorily resolved or otherwise completed. . . 

• · The. qonduct of an inspection actj.on that has a satisfactory result will be documented by the 
signature of the CTRMA. · · · 

· • The .conduct of an inspection. or verification action which ·results in a "rejection" will be 
documented for evaluation and corrective and preventive actions in accordance with the 
procedures for such actibns in the Conti-actor's Quaiity Assurance Plan that has been 
approved by the CTRMA. Any item that is. reworked, repaired or. modified must be re-
inspected or re-tested. · · · . 

• Procedures for the in-process, final assembly, unit tests, system testing and test inspections 
or. verifications for conducting these tests shall be incorporated in the Contractor's QA/QC 
Program and applicable softwru:e and testing plans and shall be _submitted to the CTRMAfor 
approval. 

• The status of the inspection or verification shall be maintained to prec;lude issue or use of 
materials or tests of Systems, subsystems or components ·on which the required inspections 
or verificatioris have not been completed. Identification of status shall be accomplished by 
means ·of stamps, tags, routing cards or other control devices. 

V.08.06. Handling, Storage and Delivery 

The Contractor's QA/QC Program shall provide for adequate, documented handling, storage, 
preservation,.packaging, and shipping instructions to protect the quality of products required by 
these technical requirements. Any unique or special requirements applicable to procured items 
shall be delineated in the procurement documents. 
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V.08.07 • . Inspection at Subcontractor-Vendor Ft/oilitles. 

. The CTRMA reserves the right to. inspect, at the source, s:1ppiies or services not manufactured 
or performed wiihin the Contractor's . facility. The CTRMA inspection shall not constitute 
acceptance, nor shall it in miy way replace· the Contractor's fospection activity or relieve the 
Contractor of the_ responsibility to furnish an acceptable end product. 

V.08.08, Access to/Inspection of Contractor's Facilities 

Upon request, the CTRMA or the CTRMA's Designated Representative .who is 
knowledgeable in the field of work shall have access to the Contractor's facilities and 
personnel. This access may be restricted to those portions of the facilities and personnel 
involved 'with or otherwise perfopning work under this Contract. Such a-ccess shall be for the 
purpose . of inspecting the fac/Jities, verifying progress, ins_Pecting materials, work-in-
progress, finished go9ds, test performance and results, etc. · · . . . 

V.09. 'Disaster Recovery Plan .· 

'The Contractor shall provide !) Disaster Recovery Plan• and subsequent Disaster Recovery 
P;ocedurei, fer the Toll Collection Systeni to be reviewed and approved hy.CTRMA. As part 
of the Operational Test, the Contractor shall implement its Disaster Recovery. solution a'nd 

· shall test the System accordingly. · · · 

V,010. Training 

The .Contractor shall provide comprehensive training for the.operation and rµaintenance of 
the Toll Collection System. The Contractor shall develop and pr_esent for CTRMA review 
and comments, the initial Toll Collection System Training Manuals and training materials, 
including training for toll collection, toll management, system administration, audit and 
reconciliation, system reporting, ad !100 reporting, security access, and maintenance. Toll 
Collector training shall be conducted as a "train-the-trainer" format. 

Training shall apply to all areas of the System. The Contractor shall submit a Training Plan 
and Schedule to include System Operations, Maintenance, Administration and Disaster 
Recovery. The Training Plan shall detail the scope of each training session by providing 
detaile<;l content and the duration of each training session, as well as timing, logistics and 
equipment and materials necessary to conduct hands-on interacBve training. .The Training 
Plan shall be submitted to the CTRMA for review and appro'val prior to the initiation of any 
training. 
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Chapter VI 

VI. LANE OPERATIONS 

VI.DI. Introduction · 

The purpose of this section is to define -the procedures for the toll operations staff for 
oper,iting the fane equipment at each toll plaza and remote Express Toll Locations. These 
procedures will· be incorporated into the training procedures for all Toll· Collection staff 
This section addresses the Manual, ACM, Dedicated ETC and Express ETC modes of toll 
collection operations. On the Mainline plaza, there will be only Manual and Dedicated ETC 
lanes. On the ·ramps there will be Dedicated ETC, ACM and Manual lanes. At remote 
Express Toll L?cations, there will not be any attended lanes or ACMs, and only Express ETC 
Lanes will'be operated. Transponders are accepted in all lanes. .· 

VI.02, Opening a Lane 

Vl.-02.01... From theLa_ne 

VI.02.01.01. Manual Lane Operations 

The Manual Lane can be opened from the Manual Lane Terminal (ML T) by a Toll Collector 
or Supervisor with a valid employee identification (ID) and Pin Number (PIN). A Manual 
Lane has three modes: Open, Standby, and. Closed. The Toll Collector. will eriter their 
employee ID and PIN at the log-in screen which will then display the screen that lists the 
various modes. the lane can be opened in. The .Toll Collector will. then pres$ OPEN 
MANUAL to open the lane in a manual mode of toll collection. Once the Toll Collector 
presses OPEN MANUAL, the canopy light turns from a RED X to a GREEN arrow -l,, and 
the fane is open to the patrons. The MLT will have a canopy light indicator that will tum 
GREEN. 

VI.02.01.02. ACM Lane Operations 

An ACM Lane will be opened only by the Plaza Supervisor. The Supervisor will enter their 
ID into the ACM keypad and tum the Key to th.e OPEN position. Once ili~ ID is accepted, 
the ACM will send amesss1ge to the Lane .Controller to open the lane. The canopy light will 
tum to a flashing GREEN indicating the lane is an Exact Change ACM Larie. There is no 
MLT control for ari ACM Lane. Prior to the opening·the Jan·e, the Supervisor will ensure that 
there is at least one empty vault in the ACM. If both vaults are full, the lane will not open and 
a Maintenance On-Line Management System (MOMS) alarm will be generated,. 
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VI.02.,01.03, Dedicated ETC Lane Operations 

Every lane will have the capability to the opened in Dedicated ETC mode of operation. Only 
a Supervisor can open the lane in ETC mode. If the lane has an MLT, OPEN ETC is one of 
the options presented when the Supervisor ID is entered into the System. In ah ACM Lane, 
the keypad will used to open the lane in Dedicated ETC mode. When the lane is opened in 

. Dedicated ETC mode, the YELLOW canopy light will flash indicating that the lane is 
opened in Dedicated ETC mode. · 

' ' 

VI.02.01.04 .. Express ETC Lane Operations• 

Since there are no booths. in Express ETC Lanes, these lanes cannot be opened from the lane. 
Express ETC Lanes are programined to be OPEN at all times and an Express ETC Lane is 
only closed for maintenance activity. . 

VL02.02. Remoteij 

Only Dedicated ETC and ·Express ETC Lanes may be opened by the Supervisor from the 
Plaza Workstation at the Field Operations Building. The Plaza Supervisor will ensure that 
there are no obstructions or staff members in the lane prior to opening the lane. The lane can 
then be opened by using the Real Time screen by selecting the lane and clicking OPEN 
LANE, The lane status will change from CLOSED to OPEN, and the.lane will be ready to 
process ·transactions. When a lane is opened in Dedicated ETC or Express ETC riloµe, the 
YELLOW canopy light will flash indicating that the lane is· opened in Dedicated ETC or 

· Express ETC mo~e. The Supervisor will verify on the Real Time screen that the Jane is open 
and processing transactions .. 

VI.03. · Closing a Lane 

VI.03.01. From the Lane 

VI.03,01.01. Manual Lane Operations 

When a Toll Collector is nearing the end of their Shift or needs to take a break, the Toll 
Collector will be required to close the lane. The lane is first plac_ed in a Standby mode by 
pressing the canopy light indicator. This will turn the canopy. light to a RED X and the 
canopy light indicator will turn RED. Once the.lane is placed in Standby mode, the• Toll 
Collector will then process the remaining' vehicles in the Jane. Once the·Toll Collector has 
processed the vehicles in the lane, the Toll Collector will press CLOSE to close the· lane and 
log out of the lane. This wiil shut the lane for vehicle processing and the PFD will display 
LANE CLOSED or the JTL will be RED. It is recommended that the Jane be opened in 
Dedicated ETC mode if the Toll Collector is on break and there is no replacement. 
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Aµ ACM; Lane can ·be closed from the ACM keypad by a Plaza Supervisor. The Supervisor 
will enter their employee ID and then tum the I<;ey to the CLOSED position. The canopy light 
will tum 'to a RED X and the coin wheel will stop turning. The PFD will display LANE 
CLOSED or the1TL will be RED. 

VI.03.01 .03. Dedicaied ETC Lane Operations 

A Dedicated ETC Lane will be closed using the MLT or the ACM keypad. The canopy light 
-will tum_to a RED Xand thePFD will display LANE CLOSED or thelTLwill be RED. 

· . VI.03.01.04. Express ETC Lane .Operations· 

Express ETC Lapes cannot be closed from the lane . 

. . Vl.03.02, . Remotely· 

All lanes on the entire Turnpike System can be closed remotely from the Plaza Workstation 
by Plaza Supervisor. The. lane to be closed will be selected using the Real Time screen and 

.· the Supervisor will click CLOSE LANE. If a Manual Lane is being closed, it will first be 
placed in Standby mocje and then .closed. Once the lane is closed, the Supervisor or a Toll 
Collector will place a cone in the lane to indicate that the lane is closed. The PFD will 
display LANE CLOSED or the ITL will be RED, and the canopy light will be RED X. 

VJ.04. Vault Operations. 

VL04.0J. ]?.emovrng Vault~ 

A vault oan be removed by a Plaza Supervisor or other authorized person. Prior to removing 
a vault, the vault manifest identif:ying the vaults to be pulled is printed. When the lane is 
open, only a non-active vault can be removed and is indicated by a dim LED present on the 
Vault ID cage. When the lane is closed, both vaults can be removed. An authorized person 
can remove the vault by inserting the vault release key and turn:ing it slightly to the release 
position. After the ACM beeps, the authorized ID will be entered into the ACM Keypad, 
Once .this .is entered. and accept~d, the. vault will release from the frame. The authorized 
person will .pull the vault out and insert an empty vault inunediately. If the second vault has 
to be removed and the lane is open, then the active vault will be switched to the new vault 
and the same operation is repeated. Before leaving the lane, the personnel will make sure the 
Jane is operational. Vault msnifest information such as Insert Time, Removal Time, and 
Removed By ID will be recorded by the System for audit purpose. 
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VI.04.02. Inserting Vaults 

To insert a vault, there must be an empty vault slot. Once the vault is inserted, ifthere is not 
another vault in the ACM, this will become the active vault. · If there is another vault in the 
ACM, the active vault will remain as the other vault until it is ful! and then will switch over. 
The Supervisor will ensure that the vaults are unlocked prior to inserting them into the ACM .. 
Once they are inserted into the ACM, the vault will be locked and secure. If both vaults are 
missing from the ACM, or if both vaults full, the lane will automatically close. 

VI..04.03. Switching Vaults 

The ACM is programmed to automatically switch to an empty vault when the active vault is 
full. . The automatic vault switch will be based on vault weight . and this number is 
configurable through the Syste:m. An authorized staff person can also switch the active vault 
to inactive and make the inactive vault active from the Plaza Workstation br from the lane. 
The authorized staff person will log into the Plaza Workstation and go to the vault monitor 
screen. At the vault monitor screen, the Plaza Supervisor wil! press the SWITCH VAULTS 
button after selecting the lane. This will make the m,active vault active.. To switch the vault 
from the lane, on the vault cage press the SWITCH VAULT button. This will make the 
inactive vault active. If there is not.a second empty vault in the ACM; tlie SWITCH VAULT 
button will be disabled and this feature is not available .. · · 

VI:05; Canopy Lights . 

The canopy lights are usedto direct the patron to OPEN lanes in advance of the plaza per 
· their mode of payment. The canopy lights are on top of the plazas and ramps . and are 

indicated by a GREEN arrow ,l,jfthe lane is OPEN in manual mode and aRED X if the lane 
is CLOSED. When the lane is open in ACM mode, the GREEN light will flash. When the 
lane is open in Dedicated ETC mode, the YELLOW light will flash. The canopy lights are 
controlled by the Lane Controller based on the operational status of the lane, but can be 
overridden by the Toll Collector, maintenance persomiel or Plaza Supervisor for safety 
reasons. A Canopy Override Switch (COS) is located. in each booth. A Toll Collector can 
force the COS switch to RED to direct patrons away from a lane that. may need to be 
temporarily closed. Similarly if the equipment in the lane was not functional . but for 
opyrational reasons the lane has to be opened, then the COS .is placed in the GREEN 
position. In such an event, tolls will. have to be collected manually. · 

VI.06. Toll Collection Procedures 

VL06.0l. Toll Collector 

When a Toll Collector begins their workday (Shift beginning), the Plaza Supervisor will 
assign the· Collector a Money bag that is used to temporarily store funds during the Toll 
Collector's Shift, and this Money bag will be used at the end of the Shift for the Toll 
Collector deposit. The Money bag number assigned to each Toll Collector is logged into the 
System and is retained in the Toll Collector partial-shift and Shift reports for audit purposes. 
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Each Toll Collector is given a cash tray that contains a pre-established initial change fund 
amount. The cash. tray is installed intp the cash ·drawer in the toll booth and u.sed during the 
Shift.for mqney storage. The Supervisor also assigns the Toll ·collector a lane(s) in which 
the Toll Collector will collect tolls during their Shift. 

Upon r_eaching the lane, the Toll Collector will hisett' the cash tray into the cash dr~wer and 
make a final organization of the money, radio etc. The Toll Collector will then step out into 
the lane to remove the safety cone, The Toll Collector will key-in onto the Toll Collection 
System utilizing the MLT in the toll booth. This process can be performed by manually 
entering an employee ID and PIN, Once the employee ID and PiN are verified by the 
System, an equipment check out is perfomied by the System, and the Toll Collector is 

· informed that the lane is -ready for ton collection. The canopy light changes from RED X to 
GREEN arrow..!-, signaling to the pa4"9ns that the lane is open for toll collection in a manual 
mode. · The. Changeable Message Sign (CMS) will indicate the niode of lane operations 
[:tvJ:anual/ETO], the PFD will display LANE OPEN, and the ITL will stay RED. The booth 
\vfodoy., will be opened by the Toll Collector to service customers. 

• • . • • t • 

As .vehicles enter the lane, the System will alltomatically classify the vehicle to a default of 
2-axle, andthePFD will display the 2-axie fare . .Ifthe axles are different, the Toll Collector 
classifies the vehicle, as prompted by the MLT and the toll due is displayed on the MLT and 
the PFD. The ITL is RED until the transaction is completed. The Toli Collector collects the 
toil payment from the patron, indicates that the toll has been paid on the MLT, makes change 
if necessary, and pro~des a receipt if requested. The !TL turns GREEN, and the PFD will 
show THANK YOU. When the vehicle leaves the Jane, the PFD will blank and the ITL will 
tum RBD, and the System is ready for the riext transaction. 

The sequence of tasks for the routine toll collection procedure on manual operations is as 
follows: . 
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CTRMA Toll Collection Procedure 

Toll Collectors will be trained on handling various special transactions, unusual occurrences, 
· and specific situations that can occur during the course of normal operations. · Generally, 

every unique situation and occurrence shall be logged by the Toll Collector. The toll 
collection software will accommod_ate the preparation of these reports in electronic format on 
the MLT. More common unusual occurrences shall be incorporated into the MLT screen 
menus allowing quick access to the appropriate report formats. Other unusual occurrences 
can be reported on an individual basis through custom report formats.· The more common 
tmusual occurrences include transponder replenishments, convoys, emergency . vehicles, 
military vehicles, invalid ETC, insufficient or No-Funds, and lane run-throughs and 

· violations. 

VI.06.01.01. Transponder Replenishment 

A CTRMA customer who has a transponder may stop at the toll booth to replenish their 
accatmt. A transponder has to be read in order. for the System to replenish the account. 
Customers can replenish their accounts with $20 or $50 amounts. The Toll Collector will 
press. the. appropriate button depending on the amount provided. Two receipts will 
automatically print, one for the customer and one to be retained by the Toll Collector to be 
submitted when depositing the cash. 
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VI.06.01.02. Convoys-

Convoys typically consist of multiple vehicles that pass through the toll lane with one toll 
paymerit. In normal circumstances, the Supervisor will be notified of the convoy passage, 
and permission granted. The person in charge of the convoy will be told that payment should 
be made in the lane for all the vehicles that are part of the convoy before the vehicles are 
processed. The receipt will be provided after the last vehicle in the convoy has· been 
processed. When the convoy arrives in the Jane, the Toll Collector will press the BEGIN 
CONVOYbutton and then process the vehicles as cash paying patrons. The accumulatl?d total 
will be displayed after each vehicle is processed. ETC· reads will not be considered part of 
the convoy. If a vehicle that is not part of the convoy gets among the. convoy, the convoy 
processing will be paused (P,4USE CONVOY) aiid.this vehicle processed, then the convoy 
processing will be resumed{RESUME CONVOY).· Once .all the vehicles that are·part of the 
convoy are processed, _the convoy processing Will. be stopped (STOP CONVOY) and two 
receipts will be automatically printed. One copy will be provided to the last driver and one is 
retained for Toll Collector records. Proper documentation of this unusual occurrence is 
necessary to allow toll audit. Each vehicle that wits part of the convoy will be flagged by the 
System. · 

VI.0.6.01.03 .. Emergency and Military Vehicles 

The pass~ge·of eniergenGy and military vehicles will be allowed without toll payme~t. The 
Toll Collector will classify the vehicle and then enter the vehicle type (EMERG or 
MILITARY). 

VI.06.01.04. Invalid ETC Vehicles 

Occasionally, patrons with an invalid ETC tag will drive \nto the Manual Lane to pay cash . 
. The MLT will notify the Toll Collector that the tag read is invaild. The Toll Collector will 
process the vehicle as a cash payment after canceling the ETC read (CANCEL ETC). Valid 
patrons wanting to pay cash will be advised that cash payments are not accepted once the tag 
is read. 

VI.06.01.05. Insufficient or No-Funds 

Insufficient or No-Funds unusual occurrences consist of a patron passing through the toll 
plaza and notifying the Toll Collector that they do not have the full toll amount or do not 
have any of the toll amount. The Toll Collector will process the vehicle as a "No-Fund" 
transaction and enter the amount paid. If possible, the license plate number is recorded on the 
MLT and two receipts are automatically printed. On one receipt information consisting of 
their name, address, telephone number, and automobile make and model ·is recorded. The 
other receipt stating the toll amount due and a mailing address is given to the patron so 
payment can be-made at a later date. Payment can either be made through the mail, dropped 
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in at the toll plaza ·or at a toll booth on a future trip. Follow-up letters ca:n .ilso be sent, if 
necessary. If a patron is paying for a previous ''No-Fund" transaction, then the Toll Collector 
will first process the vehicle an:d collect the-payment for the present trip. The payment for the 
pervious trip is collected and kept separate from the collections: The ''No-Fur!d'' payriients 
are given to the Supervisor who deposits it separately after processing the payment. 

VI.06.01.06. Lane Run-throughs or Violations 

Lane run-throughs · and violations consist of patrons passing through the toll plaza without 
full or any toll payment and without ac)mowledgmeut to the Toll Collector of such actions. 
The Toll Collector will record the vehicle license plate number, make and model, ifpossibl!l, 
The enforcement agency is notified, if enforcement activities are being carried out al tli.e 

.· time, and tlle violator is pursued. Otherwise, pertinent information is documented .and a 
letter is sent to the patron if DMV database information is available, or the violation is 
simply documented and considered lost revenue. 

. . ' ,. 

· V:I.06.01.07. Other Unusual Occurrences 

Other un~sual occm;ences are documented by the Toll Collector and incorporated into the 
audit process. In most cases, such reporting will be automated so as to minimize the 
paperwork. The objective will be to ensure that all· unusual activities in the lane are 

. accounted for. Unusual occurrences that cannot be entered in the MLT will be recorded and 
entered at the Plaza Workstation by the Supervisor. 

Specific situations that may occur in the toll lanes such as disabled vehicles, accidents, or 
other similar situations will be administered by the Toll Collectors. Normally, if a vehicle or 
vehicles block a toll lane or approach to the toll plaza, it is important to move the vehicle to 
the side as quickly as possible. Toll Collector.s are typically not responsible for physically 
assisting in clearing the lane because of liability and safety issues. The on-call towing/garage 

· service will be immediately notified by,the Toll Collector or Supervisor by phone or radio. 
The problem and location will be described as accurately as .possible .and assistance 
requested. In the case of accidents, police and ambulance services will similarly be 
requested. · 

Pat~ons requesting assistance or directions will be treated courteously and professionally, in 
accordance with the administrative requirements established for the operation of the facility, 

Communications methods available in the toll booths wil) consist of an int.ercom system. 
The intercom system will allow communications between toll booths and from the toll booths 
to the Field Operations Building. The telephone can be. used on an as-needed basis. 

In the event ofa robbery,-the Toll Collector shall be trained to cooperate and remain calm. 
The Toll Collection System shall include an emergency button located in an inconspicuous 
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place to. notify the administrative office or other pre-determined location of .a robbery or 
other similar situation .. 

During the course of a Toll Collector Shift, several rest and meal breaks are typically 
allowed. The Toll Collector will key-out of the Toll Collection System utilizing the MLT 
and will retain their existing cash drawer and contents. Each key-in and key-oµt constitutes a 
Segment-of-Duty (SOD). A relief Toll Collector normally assumes the duties during these 
breaks and is treated as a separate Toll Collector for audit purposes. The same Shift 
beginning activities are .required. prior to a ri;lief Toll Collector assuming duties for a Toll 
Collector on break. Partial•shift files are crt1ated for all Toll Collectors during a day. These 
files are aggregated into Shift files at the end of a Shift. . 

' 1' 

At the end of Shift, the Toll Collect.or keys out of the System and gathers all toll revenue. 
collected for th,e Shift. The. Ton Collector then cpuflts all toU revenue by denomination and 

· completes a Toll Collector deposit slip. The change fund is' maintained at the same amount 
so the deposited toll revenue represents all money col!ected during the ~hift. •·The counting 
activities can be. conducted either in the toll booth or at the plaza office. The deposit is 
verified by the Plaz11· Supervisor or other authorized person. The deposit slip is then entered 
into the System 11long. with any unusual occt\tre:tice that was not entered into the Mi T. · The 
deposit slip is placed into the Money bag with the money and is placed in the vault or· a 
secure location at the Field bperations Building for pick-up by the bank service. The change 
fund is verified and secured, and acknowledged by the Supervisor or other authprized person. 

[ END OF SECTION ] 
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Attachment F 

PAYMENT BOND 

CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 
CONTRACT FOR TOLL COLLECTION SYSTEM 

Bond No. ___ _ 

KNOW ALL PERSONS BY THESE PRESENTS, that the ----,--~-~ a 
___ _, as "Principal'' and . as "Surety" or as "Co-Sureties", each a 
corporation duly organized under the laws of the State indicated on the attached page, having its 
principal place of business at the address listed on.the.attached page, in the State indicated on the 
attached page, and authorized as a surety in the State of Texas, are hereby jointly and severally 
held and firmly bound unto the CENTRAL TEXAS REGIONAL MOBILITY AUTIIORITY, a 
regional mobility authority created by Travis County and Williamson County, Texas, as 
"Obligee", in the sum of$_--'---' (the "Bonded Sum"), for the·payment whereof Principal 
and Surety or Co-Sureties, bind. themselves, and their. heirs, executors, administrators, 
representatives, successors, arid assigns, jointly and severally, finnly by these presents . 

. . -- ·.. •, . . . ' . 

WHEREAS, the Obligee, has awarded to Principal, a Contract for Toll Collection 
. System for the CTRMATurnpike System, duly executed and delivered as of_~ __ _, 2005 

(the ''Agreement"), on the tenns and conditions set forth therein; and 

WHEREAS, pursuant to the Agreement, Principal is required to furnish a bond 
guaranteeing payment of claims, subcontractors, suppliers, maierialmen and mechanics. 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH 
THAT, if Principal shall fail to pay any claims, s11bcontractors, suppliers, materialmen and 
mechanics with respect to the work required under the Agreement ("Work"), then Surety shall 
pay for the same in an amount not to exceed the Bonded Sum; otherwise this obligation shall be 
null and void upon completion of the Agreement in accordance with its tenns. 

The following terms and conditions shall apply with respect to this bond: 

, 1. The Agreement (including all Schedules, Attachments and Exhibits 
thereto) is incorporated by reference herein. 

2. No alteration, modification or supplement to the Agreement or the nature 
of the Work to be performed thereunder, including without limitation any extension of time for 
performance, shall in any way affect the obligations of Surety under this bond,.provided that the 
aggregate dollar amount of changes in Wark required by CTRMA, without Surety's prior written 
consent thereto having been obtained, does not h1crease the Contract Price ( as defined in the 
Agreement) by more than $ ____ [JO% of the Contract Price]. Surety waives notice of 

CENTRAL TEXAS REGIONAL MOBILITY AumORITY 
PAYMENT BOND 
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any· alteration, modification, supplement cir extension of time other than Change Orders (as 
defined in the Agreement) for CTRMA required changes in excess of such amount. . 

' ' ' 

. 3. Correspondence or claims relating to this bond should be sent lei Surety at 
the following address: · 

4. This bond shall inure to the benefit of the persons identified above so as to 
give a right of action,to such persons and their assigns in any suit brought upon this bond. . r . , . . 

IN WITNESS V/HEREOF, Principal and Surety have caused this bond to be 
executed and delivered as of_~ __ _, 2005 .. 

• Principal: 

By:_~---------~-
Its: _____________ _ 

. (Seal) 

Surety: 
By: _____________ _ 
Its: _____________ _ 
(Seal) 

[ADD APPROPRIATE SURETY ACKNOWLEDGMENTS] 

CENTRAL TEXAS REGIONAL MOBILl7Y AUTHORl1Y 
PAYMENTBOND 

AUSTIN: 053071.00006: 315671vl F-2 
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PERFORMANCE BOND 

.CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 
CONTRACT FOR TOLL COLLECTION SYSTEM 

Bond No. ----
KNOW ALL PERSONS BY THESE PRESENTS, that the. --c------' a 

as "Principal" and · as «Surety'' or as "Co-Sureties", each a 
corporation duly organized under the laws of the State indicated on the attached page, having its· principal 
place of business at the address listed on the attached page, in the State indicated on the attached page, 
and authorized as a surety in the State of Texas, are hereby jointly and severallyheld and firmly bound 
unto the CENTRAL TEXAS REGIONAL MOBILITY AUTF.[ORITY, a regional mobility authority 
created by Travis County and Williamson County, Texas,:as "Obligee", in the sum of$-'----- (the 
"Bonded Sum"), for the payment whereof Principal and Surety (or Co-Sureties), bind themselves, and 

· their heirs, executors, administrators, representatives, successors, and assigns, jointly and severally, firmly 
by these presents. · 

WHEREAS, the Obligee, has awarded to Principal, a Contract for Toll Collection System 
for the CTRMA Tun)pike System, duly executed . and delivered as of ____ _., 2005 (the 
"Agreement"), on the terms and conditions set forth therein; and 

'• 

WHEREAS, pursuant to the Agreement, Principal is required to fumish a bond 
guaranteeing the faithful performance of its obligations under the Agreement. 

NOW, THEREFORE, THE CONDITION OF Tms OBLIGATION IS SUCH THAT, if 
Pripcipal shall proniptly and faithfully perform all of its obligations under the Agreement, including any 
and all amendments and supplements thereto, then this obligation shall be null and void; otherwise it shall 
remain in full force and effect. The Obligee shall release this .bond upon the occurrence of all of the 
conditions set forth in the Agreement. · 

The following terms and conditions shall apply with respect to this bond: 

. 1. The Agreement (including all Schedules, Attachments and Exhibits thereto) is 
incorporated by reference herein. 

2. This bond specifically guarantees the performance of each and every obligation 
of Principal under the Agreement, as it may be amended and supplemented. 

3. Whenever Principal shall be, and is declared by the Obligee to be, in default 
under any other provisions of the Agreement, provided that the Obligee is not then in material default 
thereunder, Surety shall promptly take one of the following actions with the consent of the Obligee: 

a. arrange for the Principal to perform and complete the Agreement; 

CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 
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· b. complete the work required by the Agreement (the "Work") in 
accordance. with the terms and conditions of the Agreement the;i in effect,tbiough' its agents or through 
independent contractors; · · 

c. obtain bias or negotiated propos.als from qualified contractors acceptable 
to the Obligee for a contract for performance and completion of the Work, tbiough a procurement process 
approved by the Ob!igee, arrange for a contract .to be prepared for execution by the Obligee and the 
contractor selected with the Ob Ii gee's concurrence, to be secured with performance and payment bonds 
executed by a qualified surety equivalent to the bonds issued on the Agree.men!, and PflY to the Obligee 
the amount of damages as described in Paragraph 5 in excess of the unpaid balance of the Contract Price 
incurred by the Obligee resulting from the Principal's default; or · 

d, waive its right to perform .and complete, arrange for completion, or 
obtain a new contractor and '1'ith reasonable promptness under the circumstances, (i) after investigation, 
de.termine the. amount for which itmay be liable to. the Obligee and, as soon as practicable after the 
amo\Jrit is determined, tender payment therefore to the Obligee, or (ii) deny liability in .whole or in part 
and notify the Obligee citing reasons therefore. · · 

4. If Surety does not proceed as ·provided in Paragraph 3 with reasonable 
promptness; Surety shall be deemed to be in default .on this Bond fifteen days after receipt of an 
additional written notice from the Obligee to Surety. demanding that Surety perform its obligations under 
this Bond, and the Obligee shall be entitled. to enforce any remedy available to the Obligee. If Surety · 
proceeds as provided i:ti Subparagraph 3.d, and the Obligee refuses the payment tendered or Surety has 
denied liability, in whole or in part, without further notice the Obligee shall be entitled to enforce. any 
remedy available to theObligee. 

5. After the Obligee has. terminated the Principal's right to complete the Agreement, 
and if Surety elects to act.under Subparagraph 3.a, 3.b, or 3 .c above, then the responsibilities of Surety to 
the Obligee shall not be greater than those of the Principal under the Agreement, and the responsibilities 
of the Obligee to Surety shaU not be greater than those of the Obligee under the Agreement. To the limit 
of the Bonded Sum, but subject to commitment of the unpaid balance of the Contract Price to mitigation 
costs and damages on the Agreement, Surety is obligated without duplication for: 

a. 
completion of the Work; 

the responsibilities of the Principal for correction of defective work and 

b. additional· legal, design professional an() delay costs resulting from 
Principal' s ·default, .and resulting from the actions or failure to act of Surety under Paragraph 3; and 

c. Liquidated Damages under the Agreement. 

. 6. Except as provided iri Paragraph 2, no alteration, modification or supplement to 
the Agreement or the nature of the Work to be performed thereunder, including without limitation any 
extension o:f time for performance, shall in any way affect the obligations of Sµrety under this bond, 
provided that the aggregate dollar amount of changes in the Wprk required by CTRMA, without Surety's 

· prior written consent thereto having been obtained, does not increase the Contract Price (as defined in the 
Agre.ement) by more than $ ____ [10% of the Contract Price]. Surety waives notice of any. 

CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 
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alteration, modification, supplement or extension of. time other than Change Orders (as defined in the 
Agreement) for CTRMA required changes in excess of such aniount. · 

7. 
following address: 

Correspondence or claims relating to this bond should be sent to Surety at the 

8. No right of action shall accrue on this bond to or for the use of any entity other 
than the Obligee or its successors and as~igns, · 

IN WITNESS WHEREOF, Principal and Surety have caused this bond to be executed 
and delivered as of . 2005. 

Principal: 
By: ____________ _ 

11s·: ____ ___c _______ _ 

(Seal) 

Surety: 

By: __ ---'-----------
Its: __________ ~----
(Seal) 

[ADD APPROPRIATE SURETY ACKNOWLEDGMENTS] 

CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 
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Schedule 1 

TOLL COLLECTION SYSTEMS IMPLEMENTATION. 
FEE SCHEDULES 

· Payment Measurement· 
This section provides descriptions of the Method of Measurement and the Basis of Payment for 
the bid items necessary to complete the. work under this Project, as described in this RFP. The 
Contractor is required to submit price proposals using the forms provided with this Schedule 4A, 
which are based on the method of measurement and basis of payment for each item described in 
this section. · 

Segment Payments 

1. Installation/Electrical Desjgn and Plans 

Method of Measurement 

Installation/Electrical Design Plan shall be measured on a lump sum basis. The lump sum 
unit shall include all labor, materials and support services for the preparation of all 
installaiion documentation as detailed in · Chapter rrt of Attachment E, Technical 
Requirements. This shall include but not be limited to installation documentation, lane 
testing, field assessment documentation, .as-built plans, shop drawings, design drawings, 
schematic drawings and all other documentation developed as part of the Installation 
Program. · 

Basis of Payment 

Payment will be made at the lump sum bid upon approval of the doc\l!hentation identified 
in Chapter ill of Attachment E, Technical Requirements. 

2. Field Installation and Electrical.Work, Materials and Labor 

Method of Measurement 

Field Installation and Electrical Work, Materials and Labor shall be measured on a lump 
sum basis. The lump sum unit shall include furnishing all labor, materials, and support 
services to complete the design, .installation, testing, and acceptance of equipment 
installation in toll booths, toll islands, toU plaza canopies, Field Operations Building, and 
CTRMA Administration Offices per the Installation Scope identified in Chapter III of 
Attachment E, Technical Requirements. · 

Basis of Payment 

Payment will be made at tbe lump sum bid price upon the successful completion of the 
field installation and electrical work as defined in Chapter ill of Attachment E, Technical 
Requirements. Payment shall also include warranty-guarantee services, in accordance with 
the requirements of the Specifications. 

Schedule 1-1 
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. 3. Lane Controller Hardware 

Method of Measurement 

· Schedule 1 

Lane Controller Hardwa!'e shall be measured per each Lane ControUer as specified in 
Chapter II of Attachment E, Technical Requirements. Each shall include furnishing all 
labor, materials, and support services to complete the design, fabrication, factory testing, 
packaging, delivery, unpacking, and acceptance of the Lane Controller Hardware, complete 
with all internal components, enclosµrei,. and mounting devices,· all in conformance with 

· the requirements of the Contract, and as accepted by the CTRMA . 

. Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
Lane Controller Hardware. Payment for the Lane Controller Hardware delivery doe.s not 
relieve the Proposer from any responsibilities and terms specified in the Contract. 

4. Communication Equipment 

Method of Measurement 

ComrnunicationBquipment shall be measured on-a lump sum basis .. The lump sum unit 
~hall include furnishing all labor, materials, and support services necessary to complete the 

. design, purchase, packaging, delivery, installation, field testing, and acceptance of the 
Communication Equipment in conformance with the requirements of the Contract, and as 
accepted by the CTRMA. · · · · · ·· · 

Basis of Payment 

Payment fot each Segment will be made at the lump sum bid price upon instaUation and 
verification of the . communication network from each Segment · to the CTR.MA 
Administrativ_e Offices .. Payment for the host cominunications ·equipment will. be made 
when the complete CTRMA communications network is installed and testecl, including 
connection to the CSCNPC. 

5. Automatic Vehicle Classification (AVC) System, Toll Lane 

Method of Measurement 

Automatic Vehicle Classification (A VC) System, Toll Lane shall be measured per each 
AVC System installed on each tojl lane. Each shall include furnishing all labor, materials, 
and support services to complete the design, fabrication, factory testing, packaging, 
delivery, unpacking,· and acceptance of the AVC System, complete with all internal 
components, enclosures, and mounting devices, all in conformance with the requirements 
of the Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
AVC System for each toll lane. Payment for the A VC System delivery does not relieve the. 
Proposer from any responsibilities and terms specified ,in the Contract. 
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6. Automatic Vehicle Classification (AVC) System, Express ETC Lane 

Method of Measurement 

Schedule 1 

Automatic Vehicle Classification (AVC) System, Express ETC.Lane shall be measured per 
each A VC System installed on the Express ETC Lane. · Bach shall include furnishing all 

. labor; materials, and -support services to complete the :design, fabrication, factory testing, 
packaging, delivery, unpacking, and acceptance of the AVC System, complete with all 
internal components, enclosures, and mounting · devices, all in conformance with the 
requirements of the Contract, and as accepted by the CTRMA. 

· Basis of Payment 

· Payment wiH be made at the unit bid price upon successful delivery and verification or'the 
AVC System for each Express ETC Lane, Payment for the A VC System deiivery does not 
relieve the Proposer from any responsibilities and terms specified in the Contract. 

7. · A VI System Hardware, Toll Lane 

. Method of Measurement 

. AVI System, Toll Lane shall be measured per _each AV! System installed.on each toll lane. 
Each shall inolude furnishing· all labor, materials,· and -support services to · complete the 
design, fabrication, factory testing, packaging, delivery, unpacking, and acceptance of the 
AVI System, complete with all internal components, enclosures, and mounting devices, all 
in confom.iance with the requirements of the Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and. verification of the 
A VI System for_· each toll larie. Payment for the A VI System delivery does not relieve the 
Proposer from any responsibilities and terms spe¢ified in the Contract. · 

8. A VI Systein 1:1:ardware, Express ETC Lane 

Method of Measurement 

A VI System, Express ETC Lane shall be measured per each A VI System installed oh the 
Express ETC Lane. Each shall include furnishing all labor, materials; and support services 
to complete the design, fabrication, factory testing, packaging, delivery, unpacking, and 
acceptance of the A VI System, coniplete with all internal. components, enclosures, and 
mounting devices, all in conformance with the requirements of the Contract, and as 
accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
A VI System for each Express ETC Lane. Payment for the AVI System delivery does not 
relieve the Proposer from any responsibilities and terms specified in the Contract. 
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9. Patron Feedback System, Toll Lane 

Method of Measurement 

Schedule 1 

Patron Feedback System, Toll Lane shall be measured per each Patron Feedback System 
installed on each Toil Lane. E!ich shall include furnishing all labor, materials, and support 
services to complete the design, fabrication, factory testing, packaging, delivery, 
unpacking; and acceptance of the Pat.ron Feedback System, complete with all internal 

· components, enciosures, and mounting devices, all in conformance with the r.equirements 
of the Contract, and as accepted by the CTRMA: · 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
Patron :Feedback System. Payment for the Patron Feedback System does not relieve the,. 
Proposer from any responsibilities and terms specified in the Contract. 

10. Violation Enforcement System (YES) Hardware, Toll Lane 

Method of Measurement 

Violation Enforcement System {VES) Hardware, Toll Lane shall be measured per each · 
VES Hardware installed on each tcill lane. . Each shall include furnishing an· labor, 
materials, and support servibes to complete the design, fabrication, factory testing, 

. packaging, delivery, unpacking, and aecep:ance of the VES Hardware, complete with all 
internal .components, · enclosures, and mounting devices, all in conforin·ance ·with the 
requirements of the Contract, and as accepted by the CTRMA. · 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
VES Hardware for each toll lane, Payment for the VES Hardware delivery does not relieve 
the Proposer from any responsibilities and terms' specified in the Contract. 

11. Violation Enforcement System Hardware, Express ETC Lane 

Method of Measurement 

Vidlation Enforcement System (VES) Hardware, Express ETC Lane shall be measured per 
each VES Hardware installed on each Express ETC Lane. Each shall include furnishing all 
labor, materials, and support services to complete the design, fabricatioh, factory testing, 

• packaging, delivery, unpacking, and acceptance of the VES Hardware, complete with all 
internal components, enclosures, and mounting devices, all in conformance with the 
requirements of the Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
VES Hardware for each Express ETC Lane. Payment for the VES Hardware delivery does 
not relieve the Proposer froin any resp.onsibilities and terms specified in the Contract. 
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12. Manual Lane 'fermina\ (MLT) 

Method of Measurement 

Schedule 1 

Manuai Lane Tenninal (MLT) shall be measured per each MLT installed on each-Toll 
Lane. Each shall include furnishing all labor, materials, and· support servfoes to complete 
the design; fabrication, factory testing, packaging, delivery, unpacking, and acceptance of 
the ML T, complete with all infernal components, enciosures, and mounting devices, all in 
confonnance with the requirements of the Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment wiUbe made at the unit bid price upon successful delivery and verification of the 
MLT. Payment for the MLT does not relieve the Proposer from any responsibilities and 
terms specified in the Contract. · 

13. Receipt Printer 

Method ofMeasurernent 

Receipt Printer shall be measured per each Receipt Printer installed cin each Toll Lane. 
Each .shall il)clude furnishing all labor, materials, and support services to complete. the 
design, fabrication, .factory testing, packaging, delivery, unpacking, and acceptance of the 
Receipt Printer complete with all internal components, enclosures, and mounting devices, 
all in COIJ:forlllanc_e with the requirements of the Contract, .and as accepted by the CTRMA. 

Basis· of Payment 

Payment will be made at the unit bid price upon successful delivery and verification· of the 
Receipt Printer: Payment for the Receipt Printer does not relieve the Proposer from any 
responsibilities and· terms specified in the Contract. 

14. Automatic Coin Machine (ACM) 

Method ofMeasuremerit · 

Automatic Coin Machine (ACM) shall be measured per each ACM Syst= installed on 
each Toll Lane. Each shall include furnishing all labor, materials, and support services to 
complete the design, fabrication, factory testing, packaging, delivery; unpacking; and 
acceptance of the ACM System, complete with all internal components, enclosures, and 
mounting devices, all in conformance with the requirements of the Contract, and as 
accepted by the CTRMA. 

. . 
Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
ACM System. J?aymen( for the ACM System does no1: relieve the Proposer from any 
responsibilities and terms specified in the Contract. 
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15. Lane Changeable Message Sign (CMS) 

Method of Measurement 

Schedulel 

Lane Changeable Message Sign (CMS) shall be measured per each Lane CMS installed on 
each Toll Lane. Each shail include furnishing all labor, materials, and support services to 
complete the design, fabrication; factory testing, packaging, · delivery, unpacking, and 
acceptance of the Lane CMS, complete with all internal components, enclosures, and 
mounting devices, all in conformance with the requirements of the Contract, and as 
accepted by the CTRMA. 

Basis of Payment 

Pa:0nent will be inade at the unitbid price upon successful delivery and verification of the 
Lane CMS. Payment for the Lane CMS does not relieve the Proposer from ;my 
responsibilities and terms specified in the Contract. 

16.. Plaza Computer System Hardware 

Method of Measurement · 

.· Plaza Co~puter System-Hardware.shall be measured per each Plaza Computer as specified 
in Chapter II of Attachment E, Technical Requirements. Each shall include furnishing all 

· 1abor, materials, licenses, wiµ:ranty, and support services to · complete the design, 
purchasing, factory testing, packaging, delivery, unpacking, site installation, configuration, 

· documentation, training, testing and acceptance of the Plaza Computer System Hardware, 
. complete with all internal components, enclosures, and mounting devices, all in 

confonnance with the requirements of the Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment will he made at the unit bid price upon successful delivery and verification of the 
Plaza Computer System Hardware. Payment for _the Plaza Computer System Hardware 
delivery does not relieve the Proposer from any responsibilities and terms specified in the 
Contract. Payment shall also include warranty-guarantee and. maintenance services, in 
accordance with the requirements of the Contract. . 

17. UPS 

Method of Measurement 

UPS shall be measured per each UPS installed at each Toll Location. Each shall include 
furnishing all labor, materials, warranty, and support services to complete the design, 
purchasing, factory testing, packaging, delivery, unpacking, installation, testing, training 
and acceptance of the UPS, complete with all internal components, enclosures, and 

. mounting devices, all in conformance with the requirements of the Contract, and as 
accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
UPS at each Toll Location. Payment for the UPS delivery does not relieve the Proposer 
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from any responsibilities and tenns specified in the Contract. Payment shall also include 
warranty-guarantee services, in accordance with the requirements of the Contract. · 

18. Emergency Generators 

Method of Measurement 

Emergency Generator shall be measured per each Emergency Generator installed at each 
Toll Location. Bach shall include furnishing all labor, materials, warranty, and support 
services to complete. the design, purchasing, factory testing, packaging, delivery, 
unpacking, installation, testing, training and acceptaJJce of the Emergency Generator, 
complete with all internal components, enclosures, and mounting devices, all in 
conformance with the requirements .of the Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
Emergency Generator. Payment for the Plaza Emergency Generator delivery does not 
relieve the Proposer from any responsibilities and terms specified in the Contract. Payment 
shall also include warranty-guarantee services, in accordance with the tequirements of the 
Contract. . 

19. Segment Commissioning Test 

Method of Measurement 

The Segment Commissioning Test shall be measured on a unit basis per each Segment. 
Each shall include furnishing all labor, materials, and support services to complete the 
commissioning and testing as detailed in Chapter IV of Attachment E, Technical 
Requirements. 

Basis of Payment 

Payment will be ni.ade at "the unit bid price per each Segment upon the successful 
completion and approval .of the Segment Commissioning Test by the CTRMA per the 
requirements of.the Contract. Each shall include furnishing all labor, ma_terials,.and support 
services to complete the testing as detailed iri Chapter IV of Attachment E, Technical 
Requirements. Payment for the Segment Commissioning Test does not relieve the Proposer 
from any responsibilities and terms specified in the Contract. 

20. Segment Operational Test 

Method of Measurement 

The Segment Operational Test shall be measured on a unit basis per each Segment. Each 
shall . include furnishing all labor, materials, . and support services. to complete the 
operational testing as detailed in Chapter IV of Attachment E, Technical Requirements. 

Basis of Payment 

Payment will be made at the unit bid price per each Segment upon the .. successful 
completion and approval of the Segment Operational Test by the CTRMA per the 
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requirements· _of the Contract. Payment for. Segment I Operational Test shall include the 
successful Escrow of the Toll Collection System Softwar.e per the terms of the Cori.tract. 
Each shali include furnishing all labor, materials, and support services to complete the 
testing as detailed in Chapter IV of Attachment E, Technical Requirements. Payment for 
the Segment Operational Test does not relieve the Proposer from any responsibilities and 

· terms specified in_the Contract. 

21. Lane Controller Software 

· Method ofMeasurem~nt 

Lane Controller Software shall be measured on a lump sum basis as specified in Chapter II 
of Attachment E, Technical Requirements. · The lump sum unit shall includ<l furnishing. all 
labor, materials, licenses, and support services to complete 'the .design, development, 
factory testing, site installation, configuration, documentation, training, testing and 
acceptance of.the Lane. Controller S'oftware all in conformance with the requirements of the 
Contract, and as accepted by the CTRMA. . · · 

Basis of Payment. 

Payment will be made at the lump sum bid price upon successful delivery and verification 
of t:µe complete and operable Lane Controller Software. Payment shall also include 
warranty-guarantee services, in accordance with the requirements of the Specifications. 
Payment for the Lane Controller Software delivery does not relieve the Proposer from any 
responsibilities and terms specified in the Contract. 

12, Plaza Computer Software 

Method of Measurement 

Plaza Computer Software shall be measured on a lump sum basis as specified in Chapter· II 
of Attachment E, Technical Requirements and shall include the Operating· Systein and the 
Database as applicable. The lump sum unit shall include .furnishing all fabor, materials, 
licenses, and support .services to complete the design, purchase, development, factory 
testing, site installation, configuration, documentation, training, testing and acceptance of 
the Plaza Computer Software all in conformance with the requirements of the Contra.ct, and 
as accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the lump sum bid price upon successful delivery and verification 
of the complete and operable Plaza Computer Software. Payment shall also include 
warranty-guarantee services, and maintenance services, in accordance with the 

· requirements of the Specifications. Payment for the Plaza Computer Software delivery does 
not relieve the Proposer from any responsibilities and terms specified in the Contract. 
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23. Host Computer.Software 

Method of Measurement 

Schedule 1 

Host Computer Software shall be measure.d on a lump sum basis as specified in Chapter II 
. of Attachment E, Technical Requirements and shall include the Operating System and the 
Database, The lump sum unit shall include furnishing all labor, materials, licenses, and 
support services to · complete the design, purchase, development, factory testing, site 
installi,(ion, configuration, documentation, training, testing and acceptance of the Host 
Computer Software all in conforniance with the requirements of the Contract, and .as 
accepted by the CTRMA: . . 

Basis of Payment 

Payment will be made at the lump sum bid price upon successful delivery and verification 
of the complete and operable Host Computer Software. Payment shall also include 

· .warranty-guarantee · services, and maintenance services, in accordance with the 
requirements of the Specifications. Payment for the Host Computer Software delivery does 
not relieve .the Proposer from any responsibilities and terms specified in the Contract. · · 

24. Toll Collection System Application Software 

Method of Measurement 

Toll Collection System Application Software shall be measured on a lump sum basis as 
specified in Chapter .II of Attachment E,. Technical Requirements and shall include all 
support software. The lump s_um unit. shall include furnishing all labor, materials, licenses, 
and support services to complete the design, purchase, development, factory testing, site 
installation, configuration, documentation, training, testing imd acceptance of the Toll 
Collection System Application Software all in conformance with the requirements of the 
Contract, and as accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the lump su:rn bid price upon-sticces~ful delivery and verification 
ofthe complete and operable Toll Collection System Application Software. Payment shall 
also include warranty~guarantee services, and maintenance services, in accordance with the 
requirements of the Specifications. Payment for the Toll Collection System Application 
Software delivery does not relieve the· Proposer from any responsibilities and terms 
specified in the Contract. · · 

25. Security Access System Software 

Method of Measurement 

Security Access System Software shall be measured on a lump sum basis as specified in 
Chapter II of Attachment E, Technical Requirements and shall include all support software. 
The lump sum unit shall include furnishing all labor, materials, licenses, and. support 
services to complete the design, purchase, development, factory testing, site installation, 
configuration, documentation, training, testing and acceptance of the Security Access 
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System Software all in conformance with the requirements of the Contract, and as accepted 
bytheCTRMA. . 

Basis of Payment 

Payment ·wilfbe made at the lump sum bid price upon successful delivery and verification 
· of the complete and operable Security Access · System Software. Payment shall· also 
include warranty-guarantee .services, and maintenance services, in accordance with the 
requirements of the Specifications. Payment for the Security Access System Software 
delivery does not relieve the Proposer from any responsibilities and terms specified in the 
Contract. · 

26. Maintenance Online Management System Software 

Method of Measurement . 

Maintenance Online Management System Software shall be measured on a lump sum basis 
. as specified in Chapter II of Attachment E, Teclu;iical Requirements and.shall include all 
support software. ·· The lump sum unit shall include furnishing all labor, materials, licenses, 
and support services to complete the design, purchase, development, factory testing, site 
installation, configuration, · documentation, training, testing and acceptance of the 
Maintenance Online Management System Software . all . in · conformance with the 
requirements of the Contract, and as accepted by the CTRMA .. 

Basi_s of Payment 

· Payment will be made at the lump sum bid price upon successful delivery and verification 
of the complete and operable Maintenance Online Management System Software. 
Payment shall also include warranty-guarantee services, and rnaintenance services, in 
accordance with the requirements of the Specifications. Payment for the Maintenance 

. Online Management System Software delivery does not relieve the Proposer from any 
responsibilities and terms specified in the Contract. · 

27. Host Computer_Systein Hardware 

Method of Measurement 

. Host Computer System Hardware ~hall be measured on a lump su:m basis as ·specified in 
. Chapter II of Attachment E, Technical Requirements. Th<;i lump sum unit shall include 
furnishing all )abor, materials, licenses, warranty, and support services to complete the 
design, purchasing, factory testing, packaging, delivery, unpacking, site installation, 
configuration, documentation, trainlng, testing and acceptance · of the Host Computer 
System Hardware, complete with all internal components, enclosures, . and mounting 
devices, all in conformance with the requirements of the Contract, and as accepted by the 
CTRMA. . . 

Basis of Payment 

Payment will be made at the unit bid price upon successful delivery and verification of the 
Host Computer System Hardware. Payment for the Host Computer System Hardware 
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delivery does not relieve the Proposer from any responsiJ:,ilities and tenns specified in the 
Cohtract. Payment shall also include warranty-guarantee and maintenance services, in 
accordance with the requirements of the Contract. · ·· 

28. HostUPS 

Method of Measurement 

· UPS shall be measured on a on a unit basis. Bach unit shall include furnishing all labor, 
materials, warranty, and support services . to complete the design, purchasing, factory 
testing, packaging, delivery, unpacking, installation, testing, training and acceptance of the 
UPS, complete with all internal components, enclosures, and mounting devices, all in 
confonnance with the :requirements of the Contract, and as accepted by the CTRMA. )'\ 

Basis of Payment . 

Payment will be made at the unit bid price upon successful delivery and verification of the 
UPS at the host location. Payment for the UPS delivery does not relieve the Proposer from 
anY responsibilities and. tenn~ specified in the · Contract. -Payment- shall also include 

· v,:ari:anty-guarantee services, in accordance with the requirements of the Contract. 

29. Host Co!llmunication Equipment 

Method of Measurement 

Host Communication Equipment shall be measll).'ed on a on: a unit basis. Bach shall include 
furnishing all labor, materials, and support services necessary \o complete the design, 
purchase, packaging, delivery, installation, field · testing,' · and acceptance of the 
Colll'ni.unication Equipment in conformance with the requirements of the Contract, and as 
accepted by the CTRMA. . . 

Basis of Payment 

·Payment for the host communications equipment will be made at the bid unit price when 
the host communication equipment is installed at the CTRMA Administrative Offices and 
the complete CT~ communications network is installed and tested, including 
connection to the CSCNPC. 

30. . Factory Acceptance Test 

Method of Measurement · 

The Factory Acceptance Test shall be measured on a lump sum basis. The lump sum unit 
shall include furnishing all labor, materials, and support services to successfully complete 
the Factory Acceptance Test as detailed in Chapter N of. Attachment E, Technical 
Requirements. 

Basis of Payment 

Payment will be made at the lump sum bid price upon the successful completion and 
approval of ,the Factory Acceptance Test by the CTRMA per the requirements of the 
Contract, and successful Escrow of the Toll Collection System Software per the terms of 
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the Contr~ct. Each sliall inciude · furnishing all labor, materials, and support services to 
complete the testing as detailed in Chapter '.IV of Attac)!ment E, Technical Requirements. 
Payment · for the Factory Acceptance Test does not relieve the Proposer from any 
responsibilities and terms specified in the Contract. 

31. Prototype On-site l'est 

Method of Measurement 

The Prototyp~ On-site Test shall be meas)lred on a lump sum b_asis. The lump sum unit 
shall include furnishing all labor, materials, and support services to successfi:Llly complete 
the Prototype On-site Test as detailed in Chapter. IV of Attachment B, Technical 
Requirements: · 

Basis of Payment 

Payment will be made at the lump sum bid price upon the successful completion and 
approval of the Prototype On-site Test by the CTRMA per. the requireiµents of the 
Contract. Each shall include furnishing all labor, materials, and support services to 
complete the testing as detailed in Chapter IV of Attachment E, Technical Requirements, 
Payment for the Prototype On-site does not relieve the Proposer from any responsibilities 
and terms specified in the Contract. 

32. Project Acceptance Test 

Method of Measurement 

The Project Acceptance Test shall be measured on a lump sum basis. The lump sum unit 
shall include furnishing ail labor, materials, and support services to successfully coinplete 
the Project Acceptance Test as detailed in Chapter IV of Attachment E, Technical 
Requirements. · 

Basis of Payment 

Payment will be made at the l~p sum bid price upon the successful completion and 
approval of the Project Acceptance Test by the CTRMA per the requirements of the 
Contract, and successful Escrow of the Toll Collection System Software per the terms of 
the Contract. Each shall include furnishing all labor, materials, and support services to 
complete the testing as detailed in Chapter IV of Attachment E, Technical Requirements. 
Payment for the Project Acceptance does not relieve the Proposer from any responsibilities 
and terms specified ip the Con:tract. 

33. Training 

Method of Measurement 

Training shall be measured on a lump sum basis. The lump sum unit shall include 
furnishing all labor, materials, and support ser:vices to develop, complete and implement all 
Training procedures for CTRMA staff members and the Representatives, in conformance 
with the requirements of the Chapter V of Attachment B, Technical Requirements, and as 
accepted by the CTRMA. 
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Basis of Payment 

Pa:y.ment will b.e made at the lump sum bid price upon the ,;ompletion and approval by the 
CTRMA of the Training detailed.fa the Contract. · 

34. Spare Eq\lipment 

Method of Measurement 

Spare Equipl)lent shall be measured on a lump sum basis. The lump sum unit shall include 
furnishing all labor, materiais, and support services to complete the fabrication, purchasing, 
unit testing, packaging, delivery, unpacking, and acceptance of Toil Collection System 
Spare Equipment in conformance with the requirements of the Specifications, and as 
accepted by the CTRMA. 

Basis of Payment 

Payment will be made at the lump suni. bid price which shall include the cost of all labor, 
materials, and support services to provide the fabrication, purchasing, unit testing, 
packaging, delivery, unpacking, acceptanc;e, and all else necessary to furnish Toll 
Collection System Spare Equipment. 

35, Spare Parts 

Method of Measurement 

Spare parts shall be measured on a lump sum basis. The lump sum unit shall include 
furnishing all labor, materials; and support services to complete the fabrication, purchasing, 
unit testing, packaging, delivery, unpacking, and acceptance of Toll Collection System 
Spare Parts in conformance with the requirements of the Specifications, and as accepted by 
theCTRMA. 

Basis of Payment 

Payment will be made at the lump sum bid price which shall include the cost of all Jabot, 
materials, and support services to provide the fabrication, purchasing, unit testing, 
packaging, delivery, unpacking, acceptance, and all else necessary to furnish Toll 
Collection System Spare Parts. · 

36. Documentation 

Method of Measurement 

Documentation shall be measured on a lump sum basis. The lump sum unit shall include 
all labor, materials and support services for the preparation of all program documentation 
which shall include but not be limited to system documentation, software documentation, 
hardware documentation, installation documentation, training documentation,. integration 
documentation, field assessment documentation, as-built plans, shop drawings, design 
drawings, schematic drawings and all other documentation developed during the design 
and implementation phases of the Project as detailed in Chapter V of Attachment E, 
Technical Requirements. 
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Basis of Payn;tent 

Paymeni wi11 1:Je made at the lump sum bid price upon the approval of tjle documentation· 
by the CTRMA as detailed in Chapter V of Attachment E, Technical Requireinehts. 

37. Project Management 

Method of Measurement 

. Training shall be measure<! on a lump sum basis. The lump sum unit shall include over
sight and manag~ment of the CTRMA Toli Collection Project as defined in the Contract. 

Basis ofPayment 

Payment will be made at the lump sum bid price upon the completion and Project 
Acceptance of the CTRMA ToHCollection System. The Contract can subrriit an invoice for 
partial payments upon approval of critical milestones as defined in the Contract. 
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·- UNITPRICE 

.· 

ITEM# QTY. UNIT DES.CRIPTION DOLLARS CENTS 

1 I LS Imtallation/Elecirical Design and Plans 128,75 0 00 

2 I LS 
Field Installation and Elecirical Work, 

459,483 00. 
Materials and Labor 

3 24 Ea. Lane Controller Hardware 5,159 13 

4 I LS Co=unication Equipment 41,752 do 

5 14 Ea. 
Automatic Vehicle. Classification System, '• 20,177 64 

. Toll Lane 

6 JO Ea. 
Automatic Vehicle Classification System, 

24,557 20 
Express ETC Lane 

7 1.4 . Ea. A VI System Hardware, Toll Lane . 34,189 00 

8 10 Ea. A VI System Hardware, Express ETC Lane 46,918 00 
. ' ' . 

9 14 Ea. Patron Feedback System,·TollLane 3,598 43 

10 14 Ea. 
Violation. Enforcement System Hardware, 

23,219 50 
Toll Lane ·. 

11 10 Ea. 
Violation Enforcement System B;ardwate, 

93,081 00 
Express ETC Lane 

12 10 Ea. · Manual Lane Terminal 1,314 50 

13 10 Ea. Receipt Printer 534 00 
. 

14 2 Ea. Automatic Coin Machine 85,013 00 · 
. 

15 12 Ea. . Lane Changeable Message Sign 19,248 33 

16 1 Ea. Plaza Computer System Hardware 51,784 00 

17 4 Ea. U1'S 7,913 75 

18 1 Ea. Emergency Generators 19,542 00 

19 1 LS Segment Comm:lssionit).g Test 30,075 00 
. 

20 I LS Segment Operational Test 24,474 00 

Subtotal Segment 1 

* Does Not Include Monthly T1 Charges 
Fiber Option Available for $589,800 Which Does Not Require Recurring Monthly 
Wireless Option Available for $216,150 Which Does Not Require Recurring Monthly 
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AMOUNT 

DOLLARS CENTS 
.. 

128,75 0 00 

459,48 3 00 

123,819 00 

41,752 00* 

282,487 00 

245,572 00 

478,646 00 

469,183 00 

. 50,378 00 ..... 

325,073 00 

906,976 00 

'12,897 oo· 
5,341 00 

170,026 00 

230,980 00 
.. 

51,784 00 

31,655 00 

19,542 00 

30,075 00 

24,474 00 

3,376,841 00 



UNIT PRICE 

'--,' 

ITEM# QTY, UNIT DESCRJPTION DOLLARS CENTS 

. 

21 1 LS Iristal,lation/Electrical Design and Plans 25,750 00 

22 I LS 
Field InstallatioI) and Electrical Work, 

168,508 00 
Materials md Labor 

23 6 Ea. Lane Controller Hardware 5,979 00 : 

. 24 1 LS . Comm\mication Equipment 26,569 00. 
. 

25 6 Ea. Automatic Vehicle Classfficatfon System,_ 
27,857 67 Expres_s ETC Lane 

. 26 6 Ea. A VI System Hardware, Express ETC Lme 28,995 66 

Violation Enforcement System Hardware, 
33 27 6 ' Ea. Express ETC Lime 78,076 

' 

' 

28 3 Ea. UPS 3,241 00 

29 3 Ea. Emergency Generators '6,514 00 

30 I LS Segment Commissioning. Test 30,075 00 

31 1 LS Segment Operational Test 2,4,474 00 

' 
· Subtotal Segment 2 

. 

• Does Not Include Monthly T1 Charges 
Fiber Option Available for $589,800 Which Does Not Require Recurring Monthly Charges 
Wireless Option Available for $216,150 Which Does Not Require Recurring Monthly 
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AMOUNT 

DOLLARS CENTS 

25,750 OD 

. 168,508 00 

35,874 00 . 

26,569 oo• 

167,146 00 

. 173,974 00 

' 468,458 00 

9,723 00 
,, 

19,542 00 

30,075 00 

24,474 00 

l,150,092 00 



UNITPRlCE 

ITEM# QTY, "()NIT DESCRlPTION DOLLARS CENTS 

32 1 LS 
. 

Installation/Electrical Design and Plans I 38,625 00 .. 

. 

Field Iostallation.and Electrical Work, 
33 l LS 1,051,630 00. 

Materials and Labor -
. 

34 36 Ea. Lane Controller Hardware 6,100 44 

35 1 LS Comnrunicatlon Equipment 147,820 00 

36 36 Ea. 
Automatic Vehicle Classification System, 

27,084 06 Express ETC L@]le 
. 

37 · 36 Ea. A VI System Hardware, Express ETC Lane 16,006 05 

38 36 Ea. 
· Violation Enforcement System Hardware, 

5~,394 64 
Express ETC Lane 

39 21 · Ea . UPS 2,3_15 OS 
. 

40 21 Ea. Emergency Generators 4,652 91 
. 

41 1 LS Segment Commissioning Test 30,075 00 
·•. . 

42 1 LS Segment Operational Test 24;474 00 

Subtotal Segment 3 

• Does Not Include Monthly T1 Charges 
Fiber Option Available for $58[;,,800 Which Does Not Require Recurring Monthly Charges 
Wireless Oplion Available for $216,150 Which Does Not Re/:julre Recurring Monthly 
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AMOUNT 

DOLLARS CENTS 

38,62 5 00 

1,051,630 00 

219,616 00 

147,820 00* 

975,026 00 

576,218 00 

1,994,207 00 

48,616 00 

97,711 00 

30,075 00 
. 

24,474 00 

5,204,017 00 



' 
UNIT PRICE 

. 

ITEM# QTY. .UNIT DESCRil'TION DOLLARS CENTS 

43 1 LS Installation/Electrical Design and Plans 12,87 5 00_ 

44 1 LS 
Field Installation and Electrical Work, 

84,872 00 
Maii,rials and Labor 

45 4 Ea. Lane Controller Hardware 5,432 50 

46 1 LS Connnunic~tion Equiinnent 11,787 00 

47 4 Ea. 
Automatic Vehicle Classification System, 

25,807 25 
Express ETC Lane 

48. 4 Ea. A VI System Hardware, Express ETC Lane 24,497 25 

49 4 Ea. 
Violation Enforcement System Hardware, 

100,884 50 . Express ETC Lane 

50 . I Ea . UPS 9,723 00 
. 

51 1 Ea. Emergency Generators 19,542 00 
. . 

52 I LS Segment Operational Test 30,075 00 

53 1 LS Segment Commissioning Test . 24,474 00 

Subtotal S_egment 4 

• Does Not Include Monthly T1 Charges 
Fiber Option Available for $589,800 Which Does Not Require Recurring Monthly Charges 
Wireless Option Available for $216,150 Which [)oes Not Require Recurring Mdrithly 

Schedule 1-18 

AMOUNT 

DOLLARs CENTS 

. 12,875 00 

84,872 00 

21,730 00 

11,787 oo• 

103,229 00 

97,898 00 

403,538 00 

. 

9;723 00 

19,542 00 
. 

30,075 00 

24,474 00 

819,742 00 



UNITPRI<::E 

ITEM# QTY. UNIT DES9RIPTION DOLLARS CENTS 

54 0 LS Installation/Electrical Design and Plans . 0 00. 

55 0 LS 
. Field Installation and Electrical Work, 

0 00 
Materials ,md Labor 

56 0 Ea. Lane Controller Hardware 0 00 

57 0 LS Communication Equipment 0 00 

58 0. Ea. 
Automatic Vehicle Classifi~ation System, 

0 00 
Express ETC Lane 

59 0 Ea. A VI Systeni Hardware, Express ETC Lane 0 00 . . . 

60 0 Ea. 
Violation Enforcement System Hardware, 

0 00 
Express ETC Lane 

61 0 Ea. UPS 0 00 

62 0 Ea .. Emergency Generators 0 00 

63 0 LS. Segnient Operational Test 0 00 

64 0 LS Segment Commissioning Test 0 00 

Subtotal Segment 5 

* Does Notlnclude Monthly T1 Charges 
Fiber Option Avallable for $589,800 Which Does Not Require Recurring Mon.thly Charges 
Wireless Option Available for $216,150 Which Does Not Require Recurring Monthly 
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. 

M'IOUNT 

. 

DOLL.(I.RS. CENTS 

0 00 

0 00 

0 00 

o oo• 

0 00 

0 00 

<i 00 

0 00 

0 00 

0 00 

0 00 

0 00 



UNIT PRICE 

ITEM# QTY, UNIT DESCRIPTION DOLLARS CENTS 

65 1 LS Installation/Electrical Design and Plans 51,50 o Ob 

66 1 LS. Fiel.d Installation and Electrical Work, 
229,17 5 DO 

Materials and Labor 

67 12 Ea. · Lane Controller Hardware . 5,25 0 25 

68 l LS Communication Equipment 31,734 DO 
.· 

Automatic Vehicle Classification System,-
69 8 Ea. 

Toll Lane 
21,202 50 

70 4 Ea. 
Automatic Vehicle Classification System, 

25,807 25 
Express ETC Larie . . 

71 . 8 Ea. A VI System Hardware, Toll Lane 16,458 00 
. 

72 4 Ea. A VI System Hardware; Express '.ETC Lane 34,368 .75 
. 

73 8 Ea. . Patron Feedback System, Toll Lane 3,30J 7_5 

74 8 Ea. 
Violation Enforcement System Hardware, 

22,754 75 
Toll Lane . 

Violation Enfor_cement System Hardware, . 
75 4 Ea. 

Express ETC Lane 
99,950 50 

. 

76 8 Ea. Manual Lane Termioal . 1,289 63 
. 

. 

77 8 Ea. Receipt Printer 534 13 

78 0 Ea. Automatic Coin Machine 0 00 
. 

79 8 Ea. Laue Changeable Message Sign 19,293 75 
.· 

80 1 Ea. Plaza Computer System Hardware 41,853 00 

81 1 Ea. UPS 2,485 00 

82 I Ea. Emergency Generators 0 00 

83 l LS Segment Commissioning Test 30,075 00 

84 l LS Segment Operational Test 24,474 00 

Subtotal Segment 7 

• Does Not Include Monthly T1 Charges 
Fiber Option Available for $589,800 Which Does Not Require Recurring Monthly 
Wireless Option Available for $216,150 Which Does Not Require Recurring Monthly 
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' AMOUNT 

DOLLARS . CENTS 

51,:50 0 00 

229,17 5 00 

63,003 00 

31,734 oo• 
.. 

169,620 00 

103,229 00 

131,664 00 

137,475 00 

26,430 00 

182,038 00 

.. 

399,802 00 

10,317 00 

4,273 00 

0 00 

154,350 00 

41,853 00 

2,485 00 

0 00 

30,075 00 

24,474 00 

1,793,496 00 



\ 

UNIT PRICE 

ITEM# QTY, UNIT DESCRIPTION DOLLARS CENTS 

85 
I LS Lane Controller Software 306,48 S 00 

86 
· I LS Plaza Computer Software 306,48 5 00 

87 
1 LS Host Computer Software 306,485 00 

I LS . Toll Collection System Application Software 
306,485 88 00 

89 I LS Security Access System Software 39,687 00 

I LS Maintenance Online Management System 
90 Software 306,485 00 

91 
I Ea. Host Computer System Hardware 

355,073 00 

92 
1 Ea. Host.UPS 7,755 00 

.. 

. 93 
1 Es. Host Communication Equipment 

16,968 00 

94 
I LS Factory Acceptance Test 42,550 00 

95 I LS Prototype On-,ite Test 49,766 00 

96 1 LS Project Acceptance Test I 15,288 00 

97 
1 LS Training 

229,959 00 

98 1 LS Spare Equipment 89,671 00 
. 

99 
. I LS Spare Parts 

641,058 00 

100 1 LS Documentation 
221,554 00 

. 

101 1 LS Project Management 939,625 00 

Subtotal Common 
. Items 

TOTAL PROPOSED 
PRICE-Alf Segments 

and Common Item, 

c_ Q.Se~O,~c.\;mc~ D_5.IC5, 
Firm Name of Propos<lr . Principal Signature 

' Does Not Include Monthly T1 Charges 
Fiber Option Available for $589,800 Which Does Not Require Recurring Monthly 
Wireless Option Available for $216,150 Which Does Not Require Recurring Monthly 

Schedule 1-21 

AMOUNT 

DOLLARS· LJ,;Ni 
.~ 

306,48 5 00 
,-

306,48 5 00 

306,48 5 00 

306,485 00 

39,687 00 

306,485 00 

355,073 00 

7,755 00 

16,968 00 

42,550 00* 

49,766 00 

115,288 00 --- -

229,959 00 

89,671 00 

641,058 00 

221,554 00 

939,625 00 

3,668,407 00 

16,012,596 00 



.Schedule 2. 

CTRMA TOLL ROAD SEGMENTS 

Systems Open to Subject to 

Segment No. Description !nstallation' Traffic' Tollling' 
r 

1 US 183A: San Gabriel to SH45 North 12/2006 02/2007 02/2007 

2 US 290 W phase of the "Y" in Oak Hill 02/2009 04/2009 04/2009 

3 US 183 / SH 71: IB_35 to the Airport 

US 183 S: IB.35 to Springdale 08/2008 03/2006 12/2008 

US i83 S: .Springdale to Bolm 08/2008 . 12/2008 12/2008 

US 183 S: Bolm to Patton 08/2008 12/2008 12/2008 

SH 71 E: m 35 to Riverside 07/2010 01/2007 09/2010 

. . SH71 E: Riverside to US 183 07/2010 09/2010 09/2010 

4 SB 45: SW: L.oop 1 to FM 1626 (4 lanes) 01/2008 03/2008 03/2008 

5 SB 71 W phase of the "Y" in Oak Hill 03/2011 05/2011 05/2011 

6 LP 360 RM 2244 to south of Walsh Tarlton Pending Pending Pending 

7 US 290 East: US 183 to SB 130 T.B.D. T.B.D. T.B.D. 

8 LP 360: LP lto US 290 Pending Pending Pending 

NOTES: 
The dates presented are based on information available as of the date of this RFP. The information on the Toll 
Impleinentation Plan segments is provided only for the purposes of preparing the Proposals. The Systems 

. Integrator will be provi<led with a Notice to Proceed for each of the individual Toll Road Segments NO 
LATER THAN sJx (6) months prior to the actual "Subject to Tolling" date. All dates are subject to change. 

' . . 

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, 
Tbe "Subject to Tolling" date is the date that the Toll Road Segment will be opened to tolled traffic with 
the Toll Collection System installed, tested and fully operational. 
The "Systems Installation" date is based on the anticipated access to the roadway and toil systems 
infrastructure provided by others, which is scheduled to be a minimum of sixty (60) days prior to the 
"Subject to Tolling" date. 
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· CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 

****************************** 

WORK AUTHORIZATION 

WORK AUTHORIZATION NO. 1 

TOLL SYSTEM IMPLEMENTATION 

THIS WORK AUTHORIZATION is made pllrsuant to the terms and conditions of Article 1 of the 
GENERAL PROVISIONS, Attach merit A to the Contract for Toll System Implementation, Contract No. 
________ (the Contract) entered into by and between the Central Texas Regional Mobility 
Authority (the "Authority'' cir "CTRMA"), and Caseta Technologies, Inc. (the Contractor). 

PART L The Contractor will perform toli'integration services gerierally described in the Scope of Work 
attached hereto as Exhibit A, including the Detailed Lane Configurations attached thereto. The 
Contractor's duties_1;1re further described in the Project Schedule and Miiestones contained in Exhibit C 
·,9J'etQ. The. Contractor's duties. and responsibiljties to coordinate with the CTRMA's contracted 

veloper for the 183-A Turnpike Project, Hill Country Constructors (the "Developer'') is detailed in the 
-<esponsibHities Matrix attached hereto as Exhibit D. Exhibits A, C and D are attached hereto and made 
a part of this Work Authorization. 

PART II. The maximum amount payable under this Work Authorization No, 1 is $7,980,093. This 
amount is based generally upon the estimated fees set forth in Schedule 1 of the Contract, as 
sliperceded by the fee schedule set forth in Exhibit B hereto Which is incorporated herein and made a 
part of this Work Authorization. · 

PART Ill. Payment ~o the Contractor for the services established under this Work Authorization shall be 
made in accordance with Article12 of the Contract, and Attachment A, Article 1 of the GENERAL 
PROVISIONS.' . . . . . . . 

PART IV. This Work Authorizi;ltion shall become effective on the date of execution by the parties hereto 
and shall terminate on March 1., 2007 ·unless extended by a supplemental Work Authorization as 
provided in Attachment A, Article 1 of the GENERAL PROVISIONS. The war~ shall be performed in 
accordance with the Project Schedule and Milestones as set forth in Exhibit C. . 

. . . ' 

,., f\RT V. This Work Authorization No. 1 does not waive any of the parties' responsibilities and 
·gations provided under the Contract, and except as specifically modified by this Work Authorization, 

,,, such responsibilities and obligations remain in full force and effect. 
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IN WITNESS WHEREOF, this Work Authorization No. 1 is executed in duplicate counterparts and 
hereby accepted and acknowledged below. 

THE CONTRACTOR: 

Siqnature Date 

Tvoed/Printed Name and Title 

CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 

Executed for and approved by the Central Texas Regional Mobility Authority for the purpose and eff1;,ct 
of activating and/or carrying out the orders, established policies or work programs heretofore approved 
and authorized by the Texas Transportation Commission. 

Si>1nature Date 

Typed/Printed Name and Title 

LIST OF EXHIBITS 

Exhibit A 

Exhibit B 

Exhibit C 

Exhibit D 

· Scope of Work 

Fee Schedule/Budget 

Project Schedule 

Developer/Contractor Responsibility Matix 
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EXHIBIT A 

CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY 

TOLL COLLECTION SYSTEMS IMPLEMENTATION 

SCOPE OF WORK 

Al.O General 

Al.01.. Background 

The Central Texas Regional Mobility Authority (CTRMA) designated the 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 
(CAMPO) approve\! 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. The·first segment of the Project, designated as Segment 1 (the 
183-A Turnpike Project) is currently expected to open in February of2007 with 
an early finish of September 2006. 

Al.02. Summary Scope of Work 

The Scope of Work for Work Authorization No. I shall consist of a toll 
collection, transaction processing, video enforcement, reconciliation, and a 
reporting sys_tem with an established interface to the Customer Service Center I 
Violation Processing Center (CSC/VPC) system which is being developed under a 
separate contract by the Texas Turnpike Authority (TTA) Divis.ion of the Texas 
Department of Transportation (TxDOT). The work generally will include, but not 
be limited to: design, development, testing, and installation ofa complete and 
fully functioning electronic toll .collection system, with associated infrastructure, 
that shall inclqde attended manual toll Janes and Jane,based electronic to JI 
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 audit functions, ·also are included. 

A detailed tabulation of the elements of the Toll Collection System, indicating 
locations and basic components is attached as "Detailed Lime Co11figuratio11". 
The general locations and layouts for the proposed toll facilities of the CTRMA 
183-A Turnpike Project is indicated on the schematic diagrams inAttachme11t IJ 

. of the Contract This diagram is based on the best information currently available 
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EXHIBIT A 

and is intended for information only for the purposes of this Toll System 
hnplementation Contract. The 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 Techmcal Requirements for the implementation of the Toll Collection 
System are included as Attachment B of the Contact. 

A1.03, Basic Objective 

The objective of this Work Authorization No. 1 is to authorize the Contractor to 
implement the CTRMA's Toll Collection System successfully designed, 
developed, tested and operational in time to meet the designated "Subject to 
Tolling" Date for Segment 1 of the CTRMA Turnpike System. 

A2.0 General Description-183-A Turnpike:San Gabriel to SH 45 North 

The proposed 183-A Turnpike is located in Williamson County, extending from. 
RM 620/SH 45,.south of the City of Cedar Park, to the San Gabriel River 
approximately three miles north of the City of Leander; The corridor is 
approximateiy 11.6 miles in length and .includes connections to RM 620/SH 45, 
local 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/SH45 interchange currently being implemented by TxDOT and referred 
to as Section 9. · 

The 183-A Project will be developed in two separate phases, the Interim Build 
Phase and the Ultimate Build Phase. The Interim Build Phase, which is being 
constructed under a Comprehensive Development Agreement (CDA) design/build 
process, will consist of the construction ofa six-lane mainline roadway (3 NB 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. An all ETC system will be installed on the 
mainline roadways in Section 9. A conventional (combination) mainline toll 
plaza, consisting of a minimum twelve (12) toll lanes will be constructed in the 
vicinity of Park Street, and two, 3-lane ramp plazas will be constructed on the 
ramps at Brushy Creek Road. 

The Ultimate Build Phase, which will be constructed in the future under a 
separate agreement, will add mainline roadways, ramps, and toll facilities from 
FM1431 to the San Gab1iel River. Construction of the full build-out of the 
Ultimate Build Phase will be implemented as traffic conditions warrant and 
funding becomes available. This full build-out is not expected to occur during the 
term of this Toll System hnplementation Contract. 
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A3.0 Toll Collection Systems Elements 

A3.01. General Requirements 

EXHIBIT A 

The Toll Collection System for the CTRMA Turnpike System, generally, will be 
similar in composition 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 referenced digital images of license plates, and a Maintenance Online 
Management System (MOMS). 

It is required that the System be interoperable with the other Texas ETC systems 
so that ETC customers 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 Violation Processing Center (VPC) 
will be co-located in a new facility which is being developed and will be 
administrated by the TT A Division of TxDOT. The CTRMA will contract with 
TTA for CSC and VPC services forits customers. Development ofCTRMA 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 Building( s) and the CSC/VPC are 
part of the requirements of this Work. 

A3.02~ 183-A:Turnpike: San Gabriel to SH 45 North 

The 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 Policies, as well as Chapter 370 
of the Texas Transportation Code. 

There wm be two main toll collection areas on the 183-A Turnpike. An all ETC 
system will be installed on the mainline roadways in Section 9. A conventional 
mainline barrier toll plaza, together with a Field Operations Building, will be 
constructed at Park Street. Offices with adequate parking facilities for 
administrative, management, and supervisory personnel will be located in a Field 
Operaiions Building adjacent to the mainline toll plaza at Park Street. 

The mainline barrier toll plaza, at Park Street, will be configured to transition 
from the typical section to ETC/A VI 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 to!!' lanes equipped with both 
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EXHIBIT A 

electronic and manually operated toll equipment. The Express ETC system will 
consist.of only a gantry over the mainline roadways. The ramp toll plazas will 
utilize a combination of both cash (attended lanes and/or automatic coin 
machines) and ETC options or ETC only, depending on their location. 

A4.0 Gantries and Roadside Equipment for ETC Systems 
for all toll collection system field installations on the various roadway segments 
of the Turnpike System, including the 183-A Turnpike Project, the Contractor 
shall provide and install the toll equipment systems and hardware for complete 
operating toll collection systems. The principle items of work and primary 
components of the Toll Collection System at each Location shall include, but are 
not limited to: 

• Lane Controllers 

• Express ETC Lane components, including VES and A VI systems 
and hardware 

• All ETC Lane Equipment hardware, brackets, and fasteners 
required to attach the equipment to the gantries 

• Provision for Uninterruptible Power Supply 

• • Emergency Generators 

Construction and installation of the Toll Collection Equipment and Systems 
generally shall be in accordance with the applicable requirements as specified in 
Attachment E of the Contract. · 

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

. including the 183-A Turnpike Project, will be by others, The CTRMA shall 
. provide the basic design 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. The Contractor will be required to 
provide a 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 ·Management under the 
Contract. Should the Authority elect to utilize the Contractor's proposed gantry 
design concept, design of the toll .gantries 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 toll collection system equipment at each 
location. 

All toll system infrastructure facilities at the remote Express Toll Locations on the 
various segments of the CTRMA Turnpike System, including the 183-A Turnpike 
Project, will be provided by others as indicated in Section A6.02 hereof. It will 
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EXHIBIT A 

be the responsibility of the Contractor to fully coordinate the designs for the 
toll collection system with others and provide the required details and 
technical requirements to ensure that the construction of the foll system 
infrastructure facilities will be fully compatible and meet the requirements 
for the toll collection system. 

A5.0 Coordination with Other Vendors 
The Contractor will be responsible for establishing relationships with a wide 
variety of third parties. In this role, the Contractor will work closely with 
CTRMA in developing the required network. 

A6.0 Work by Others 

A6.0l. Customer Service Center (CSC) 

There will be one CSCNPC System located in the Austin area. As part of this 
Work Authorization No. 1, the Contractor shall develop an interface to 
communicate to the CSCNPC system as detailed in the Contract using available 
communication infrastructure (T-1 line or fib er back bone) for network · 
communication links. The CSCNPC will be located in a facility in Austin, Texas 
to be identified and provided by the Texas Department of Transportation 
(TxDOT). 

A6.02. Civil/Roadway Construction 

The CTRMA, through its road Developer shall provide for a minimum of 120 
linear feet of continuously reinforced concrete pavement in the area designated 
for toll collection .. The pavement will be reinforced with fiber i;einforced polymer 
bars (FRPB). No transverse joints and longitudinal joints will be placed at 
positions equal to lane widths.· Power and communication lines to support the 
Wide Area Network (WAN) will be provided by others and terminated in an area 
within 150 feet of the _designated tolling location. The Contractor is responsible 
for t1le communication links between the plaza, the ramps and Section 9 toll 
facilities and the communication trunkline provided by others. 

Except as may be expressly indicated elsewhere, all toll system infrastructure 
required for the toll collection 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, including concrete foundation slab. The cabinets 
are to be provided with appropriate environmental protection and 
climate controls for housing the electronic equipment; 
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EXHIBIT A 

■ Conduit a~d growid boxes providing connections between the 
control cabinets and the ETC 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 WAN communication services up to the location of the 
proposed Control Cabinets. 

• All signing, pavement markings, 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 prope"rly to accommodate the Contractor's own particular system 
components. as required to meet the CTRMA Toll Collection System 
performance and accuracy requirements. 

A6,03. Toll Plaza and Host Elements 

At the designated locations for toll plazas for the 183-A Turnpike Project, both on 
the mainline roadways and on ramps, toll plaza elements, including 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 Contractor, 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 accommodate the Contractor's own particular 
system components as required to meet the CTRMA Toll Collection System 
performance and accuracy requirements. 

A7.0 Work Authorization No.1 Responsiblity Matrix 
The Contractor is responsibile for all aspects of the work as identified in the 
attached Responsibility Matrix and shall work with the road Developer as 
described therein. 
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EXHIBIT A 

Installation of all toll collection system components, and all electrical and 
communications and termination work will be the responsibility of the Contractor. 
hls.taljation of the Security Access System components at ·all lbcations .a.s 
identified in the Contract is the responsibility of the Contractor: All equipment at 
the plaza and at the host required to support Segment 1 ofTo.ll Collection System 
as identified in the Contract also will be the responsibility of the Contractor. The 
host equipment.shall include Security Access System, Maintenance On-line 
Management System, Host Computer Systems Hardware, Computer Equipment 
Cabinets, and Communication Equipment UPS. 

A7.0l. Software 

The Contractor shall deliver the Toll Collection s·ystem software required for 
Segment l that is compliant to the Contract requirements. 

A7.02. Testing 

The Contractor shall conduct the Factory Acceptance Test; the Prototype On-site 
Test, the Segment Commissioning Test and the Segment Operational Test as 
described in the Contract. 

A7.03. Documentation and Training 

The Contractor is responsible for the timely submission of all documentation 
described in the Contract that is required to support Segment 1 implementation. 
This shall include all Software, Training, System, Users' Maintenance and 
Hardware Support documentation. All training necessary to support the operation 
of Segment 1 toll lanes shall be conducted per the requirements of the Contract. 

A8.0 Project Schedule 
The Contractor shall comply with the requirements identified in Attachment E to 
the Contract, Section V. Management System, Subsection V.02 while 
implementing Segment 1 and the associated Common Items, As a first order of 
business, a very detailed, resource-loaded schedule shall be submitted to the 
CTRMA which upon approval shall become part of the Contract and shall be the 
Project Schedule. This Project Schedule shall be developed to incorporate the 
Milestone Dates established for this Work Authorization as presented in Exhibit 
C. 

[END OF SECTION] 
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EXHIBITB 

UNIT PRICE AMOUNT 

ITEM# QTY. UNIT DESCRIPTION DOLLARS CENTS DOLLARS CENTS 

1 I LS Installation/Electrical Design and Plans 128,750 00 . 128,750 00 

2 1 LS 
Field Installation and Electrical Work, 

459,483 00 459,483 00 
Materials and Labor 

i-

3 24 Ea. Lane Controller Hardware 5,159 13 123,819 12 
; 

4 I LS Communication Equipment 49,658 00 49,658 00 

5 14 . Ea. 
Automatic Vehicle Classification System, 

20,177 64 282,486 96 
Toll Lane 

6 10 Ea. 
Automatic Vehicle Classification System, 

24,557 20 . 245,572 00 
Express ETC Lane 

7 14 Ea. A VI System Hardware, Toll Lane 34,189 00 478,646 00 

8 10 Ea. A VI System Hardware, Express ETC Lane 50,825 00 508,250 00 

9 14 Ea. Patron Feedback System, Toll Lane 3,598 43 50,378 02 

10 14 Ea. 
Violation Enforcement System Hardware, 

23,219 50 · 325,073 00 
Toll Lane 

11 10 Ea. 
Violation Enforcement System Hardware, 

90,695 40 906,954 00 Express ETC Lane 

12 10 Ea. Manual Lane Terminal 1,290 00 I 12,900 00 

13 10 Ea. Receipt Printer 534 00 5,340 00 

14 2 Ea. Automatic Coin Machine 85,013 00 170,026 00 

15 12 Ea. Lane Changeable Message Sign 19,248 33 230,979 96 

16 1 Ea. Plaza Computer System Hardware 51,784 00 51,784 00 

17 4 Ea. UPS 10,345 75 41,383 00 

18 1 Ea. Emergency Generators 39,084 00 39,084 00 

19 I LS Segment Commissioning Test 30,075 00 30,075 00 

20 1 LS Segment Operational Test 24,474 00 24,474 00 

Subtotal Segmerit 1 $4,165,116 06 

SEG 1 183A SanGabriel to SH45N 
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UNIT PRICE AMOUNT 

ITEM# QTY. UNJT DESCRIPTION DOLLARS CENTS DOLLARS CENTS 

21 I LS Lane Controller Software 
306,474 00 306,474 00 

22 I LS Plaza Computer Software 
306,474 00 306,474 00 

23 
I LS Host Computer Software 

306,474 00 306,474 00 

1 LS Toll Collection System Application Software 
24 306,474 00 306,474 00 

25 I LS Security Access.System Software 39,687 00 39,687 00 

I LS Maintenance Online Management System 
26 Software 306,474 00 306,474 00 

27 I Ea. Host Computer System Hardware 
355,073 00 355,073 00 

29 
I Ea. Host UPS 

7,755 00 7,755 00 

30 
1 Ea. Host Communication Equipment 

16,968 00 16,968 00 

31 
I 

LS Factory Acceptance Test 42,550 00 42,550 00 

32 1 LS Prototype On-site Test 49,766 00 49,766 00 

33 I LS Project Acceptance Test 115,288 00 115,288 00 

1 LS Training ' 

34 229,948 00 229,948 00 

35 I LS Spar,e Equipment 
89,671 00 89,671 00 

36 
1 LS Spare Parts 

174,763 00 174,763 00 

37 
1 LS Documentation 

221,544 00 221,544 00 

38 
1 LS Project Management 

$. 939,594 00 $ 939,594 00 

Subtotal Common 
Items 

$ 3,814,977 00 

TOTAL PROPOSED 
Work AuthorizatiouNo. 1 PRICE-Segment 1 $7,980,093 06 

and Common Item, 

Contractor Principal Siguature 

COMMON ITEMS 
WAl -B2 Work Authorization No. 1 
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Cl.O Project Schedule 

The Project Schedule is based on anticipated dates of completion of the roadway construction 
(by others) of the 183-A Turnpike Project as indicated in Attachment D of the Contract. The 
dates are based on current estimated information on the Toll Implementation Plan segments and 
are provided for-information only for the purposes of,preparing the Proposals. All dates are 
subject to change. The proposed schedule dates by which the Contractor plans to make 
submittals and dates for completion shall be coordinated with the construction contracts for the 
various toll road segments by others, and it will be subject to the review and approval by TxDOT 
and the CTRMA. 

The anticipated milestones and submittals for the Common Items and the individual toll road 
segments shall be as set forth ( all days shown as work days) in the format of Table I, Milestone. 
Anticipated completion dates are provided, however, these shall be revised per the Project 
Schedule submitted by the Contractor. The end date for the Project may change, and the 
Contractor shall revise other submittal and milestones dates as it becomes apparent that changes 
will improve work or progress. Target dates should be in calendar days. 

----
WAl -Cl 
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Table 1- Initial Milestones and Submittal Schedule 
------ -- --- - - - ------- -- -- - --- --- -- --- - ---- --- - ----

Milestones Target Dates 
Source Code Submission May,2005 
Project Schedule Submission May,2005 
Communication Plan, Quality Assurance Plan, 
Development Plan Submission 

Software May,2005 

In-Lane System Reauirements Document Submission June, 2005 . 

In-Lane Test Hardware Installation June, 2005 
Svare Equipment Hardware Delivery June, 2005 · 
Back Office Test Hardware Installation June, 2005 
Back Office System Reauirements Document June, 2005 . 
Installation Plan Submission July,2005 
System Business Rules Submission / Preliminary In-Lane August, 2005 
Svstem Design Review 
System Business Rules Submission / Preliminary Back September, 2005 
Office Svstem Design Review . 
System Detailed Design Document Submission / In-Lane Approval of System Requirements 
System Critical Design Review Document +30 days 
Master Test Plan Submission October, 2005 
In-Lane System Factory Acceptance Test Procedures October, 2005 
Submission . 

Back Office System Factory Acceptance Test Procedures October, 2005 · 
Submission 
System Detailed Design Document Submission / Back November, 2005 
Office System Critical Design Review 
Prototype In-Lane Test Unit November, 2005 
Factory Test In-Lane Development - Software December, 2005 
Back Office System Build Februarv, 2006 
Factory Test Back Office Development - Software Aoril, 2006 
In-Lane Prototype Testing April, 2006 
Back Office Factory Test June, 2006 
Factory System Acceptance Test July, 2006 
Prototype On-Site Test Procedures Submission July, 2006 
Toll System Hardware Delivery August, 2006 
Start Prototype On-site Test Sentember, 2006 
Maintenance Plan Submission September, 2006 
Prototype On-site System Acceotance October, 2006 
User Manuals Submission October, 2006 
Training Classes October, 2006 
Segment 1 Operational Test Procedures October, 2006 
Toll Eauinment Installation Comolete November, 2006 
Software Licenses and Source Code Submission November, 2006 
Semnentl Operational Test December, 2006 
~en to Traffic December, 2006 -
Parts List and Catalogues December, 2006 
As-Built Drawings December, 2006 
Final Svstem Accentance-Se=ent 1 December, 2006 

WA! -C2 



EXHIBITC 

Notes: Dates represent submission of documents for-first review. 
Target dates based on Developer schedule of open to traffic by February 2007. Possible 

early-open dates may occur depending on actual progress of construction. Contractor shall work 
with CTRMA and Developer to support possible early open dates. 

[ END OF SECTION] 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Turnpike Project 

LEGEND I 

l'rimary Responsibility . A 
Suooort Resoonsibilitv B 
Coordination Responsibilicy Only C 
No Responsibilitv D 

TOLL COLLECTION FACILITIES 
.to;GJ;.;-~WZ.~li~S-WB~Iti~S.i\lir~~;~\:-_ -~:-~'" .• ~-e:sr:~~~~~~~~¥-;/,.~.:...--_; ... -._, -:•--: __ · ,.-::;_;;;.;:•"'- -~-'!:_~~~-~~.. . -. ~--:!..-.:.!-'i:rs· ... :~::-2:~~)-~~= .:-~~.;:;i~i~~:':·. ·.;"t-::.::w.:::£: 

Schedule . A A A B C B 
Rem,est for Earlv Ooenine A A A B B B I SI rnnstbe able to·match schedule 
Plaza, Ramp Lane and Building Layouts A A A B C C I SI to provide requirements for specific lane 

and building layouts. Developer to 
incorporate into Physical Layout Design 
Packages. 

A A A B C C 7 Con°~t Drawines nrovided by Develcper 
A A A C D C 

Drainai::i;e I A A A C D C 

Aesthetic Committee Review/ Approval I A A A B D D I Concept Drawings provided 1,y Developer. 
SI to review for tolling· equipment 
facement requirements. 

Utilities I A I A I A I B I C I C I SI to provide specific reqcirements for 
power and RV AC for Toll Collection 
System. Developer to incorporate into 
FOB design and install, including 
provisions for UPS and emergency 

;enerators. 

HVAC I A I A I A I B I C I C I SI to provide any special air conditioning 
requirements related to Toll Collection 

I Sys 
Signing I A I A I A I B I D I D 

Toll Collection Systems Implementation and Maintenance EXHIBITD 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
Segment 1- 183-A Turnpike Project 

LEGEND 
Primary Responsibility- A 
Sunoort-Responsibility B 
Cooicli_tiation Responsibility Only C 
No Resnonsibility D 

Striping I A I A I A -I B I D I D I SI to provide requrrements for Toll 
Collection System specific striping. 
Developer to incorporate into Striping 
Plan. 

r. 
PylomJGantcies/Canopies/Roadside A A A B C D SI to provide requirements for specific 
Cabinets & Shelters with Air Conditioning equipment mounts, conduits, J boxes, 

power and data wiring for Tall Collection 
System. Developer to incorporate into 
structural desi and ovide and install. 

Furniture I A I A I A B D D SI to provide network and power outlet 
configurations and-locations to supporttlie 
Toll Collection System workstations, 
,rinters, and related equipment. 

Systems Servers & Workstations B C C A I A I A 

Telephone/Intercom System A A A B C B 
A A A C D D 

Fencing/Guardrail/Bollards I A A A B C C I SI to provide requirements for specific 
equipment.clearances for Toll Collection 
System. Developer to incorporate into 
Roadwa Desi: 

• Access Control 
Communications System and Facility A A A B C C SI to provide communications design 
Security Desi uirements at · for Toll 

Toll Collection Systems Implementation and Maintenance EXHIBITD 
Work Authorization No. 1 2ofl0 
AUSTIN; 053071.00005: 316936vl 



Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Turnpike Project 

LEGEND 
Priniarv Resoonsibility A 
Sunnort Resnonsibilitv B 
Coordination Resnonsibilitv Only C 

No Resoonsibilitv D 

Collection System. Developer to 
inCOT>"'lorate into the nlaza desin-nc-

Access Control Door Hardware (Proxnnity B A A A C B Developer to provide and install all 
Badge Readers, Electric Door Locks, security systems equipment SI to provide 
Power supplies, Request-to-Exit, Proxnnity software design and specific requirements 
infrared Sensors, Magnetic Door Sensors, for conduit, j-boxes, power and wiring. 
conduit, J-boxes and wiring Developer to inCorporate into the 

Iaza/building desi: 
Access Control Server I B I C I B I A I A I A I SI to provide requirements for Access 

Control Server mounting, conduits, j-
boxes, power (hardwire) and data wiring. 
Developer to incorporate into the plaza 
designs and install conduits,j-boxes, power 
(hardwire) and data wiring. 

Camera mounts and enclosures I B I A I A I A I B I B I SI to provide requirements for camera 
locations and mounts. Developer to 
provide and install conduits, j-boxes, 
mouuting brackets, power and data wiring 
(pig-tailed at end of conduit ruus ). SI to 
terminate the wiring in camera enclosure. 
SI to verify data and power requirements 
,rior to camera installation. 

• Canopy/Gantry ; ; ; ; ; ; I CTI'P lighting plans will be used as au A A A B C C 
orate consistency. 

Toll Collection Systems Implementation and Maintenance EXHIBITD 

Work Authorization No. 1 3 oflO 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS JMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Turnpike Project 

LEGEND 
Primary Responsibility A 
Sunnort Responsibility B 
Coordination Responsibility Only C 
No Responsibility . D 

A A A D D D 
Currency Counting EQuipment A A A D D D 
Cash Tray & Stor:we Cabinet A A A B C C 
Built-in Vault Room, Drop Vault, Change A A A B D D 

te 

• Utili & Personnel Accesswa PA 
Accesswa A A A C C C 
Co:in Tube System B A A A C C I SI to provide requirements for ACM co:in 

delivery specific equipment mounts, 
conduits, j-boxes, power and data wiring 
requirements for plaza locations. 
Developer to incorporate ace<;>mmodations 
for ACM co:in handliog :into plaza d, 

• Construction Office/ Stor e Trailer 
Site Grading A A A C D C 

A A A C D C 

• YES Cameras 
Cameras mounts and enclosures I B I B I A I A I A I B I SI to provide requirements for VES camera 

locations and mounts. Developer to :install 
conduits, J boxes, power and data wiring. 
SI to term:inate the wiring in camera 
enclosure. SI shall verify data and power 

I I I I I I I wiring prior to camera installation.. 

Toll Collection Systems Implementation and Maintenance EXHIBITD 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Tnrnpike Project 

Overhead Lane Mode Signals & LED's B 

• · Toll Booths 
TollBooth snb frame A 

Toll Booth A 

HV AC & Strip Heaters A 

Toll Collection Systems Implementation and Maintenance 
WorkAuthorizationNo. 1 
AUSTIN: 053071.00006: 316936v1 

B 

A 

A 

A 

LEGEND 

A A 

A B 

A- B 

A B 

5 ofl0 

A 

A B 

B D 

B C 

C C 

SI to provide requirements for VES 
illumination components locations and 
mounts, Developer 'to install conduits, J 

·boxes, power and data wiring. SI to 
terminate the wiring at each location. SI 
shall verify data and power wiring prior to 
installation. · 
SI to provide Lane Control Signals and 
LED's. Developer to install equipment, 
and SI to install control v,iring and 
switchin: 

Toll Booth snb frame to be acquired by 
Developer. This is required on site prior to 
Toll Booth. 
Toll Booths to be designed and procnred 
by Developer. Cash trays,.cash drawers & 
cabinets, HV AC & strip heater, and door 
locks snpplied with booth. MLT and 
Receipt Printers will be installed by the SI, 
including any attachment to-the cabinet. 
Roof top unit snpplied with toll booth. SI 
to coordinate drain routing.with Toll 
Collection ·equipment mounted to toll 
booth. 

EXHIBITD 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
· Segment 1 - 183-A Turnpike Project 

. 

LEGEND 
Primary Resoonsibility 
Sunnort Resoonsibilitv_ 
Coordination Resoonsibilirv Only 
No Resoonsibilitv 

Canopy Over-ride Switch 

CO Sensors 

• Lanes/Islands 
Vehicle Detection/Classification Sensors 

Island Traffic Signal Head Conduit, J Box, 
Wiring 

B 

A 

B 

B 

A A 

A A 

B A 

A A 

Gate Conduit, J-lloxes, Wiring I D I D I D 
Flashing W aming Lights I A I A I · A 

1i~J§~~~%;~~~J\Jtl$Y$ft~-~~;~-L~-}!i~~-M.}~;:'.·~·~~~~itt 
Design I · A I ** I ** I 
Ducts & Conduits I A I A I A 
Utility Vaults & Junction/Pnll Boxes I A I A I A 

Toll Collection Systems Implementation and Maiotenance 
WorkAu_thorizationNo. 1 
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C C 

A B B 

D D D 

A A A 

A C C 

D D D 
D D D 

A 
B 
C 
D 

SI to provide specific power requirements 
for Toll Collection System equipment 
( conditione~ unconditioned, generator 
bac: 
SI to provide design, size and wiring 
details for canopy over-ride switch__ 
To be provided with Toll Booths and in 
tunnel by Developer. 

SI to provide the sensor design 
reqnirements and installation procednres. 
SI to provide install loops and provide 
oversight dnring cutting and sealing by 
Developer. 
SI to provide requirements for the Island 
Traffic Signal specific equipment mowits, 
conduits, J boxes and wiring. Developer to 
incorporate into Island design and install 

Not part of the ETC system. Developer to 
· • ·~ art ofoverall MTP lighting plan 

:~jfjff ~:~~~,t.;/?.f ~::-~~~~~ --~~"!i~'"-: ;@;fi'.~~~i_;; :~~·tr:;~~~:;;~~~~~i~~~'.1 
B ** ** 
C C C 
C C ·C 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS JMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Turnpike Project 

LEGEND 
Primary Responsibility· A 
Sunnort Resnonsil)ility B 
Coordinatiol). Responsibility Only C 
No Resoonsibiiitv D 

Power Conductors & Wrrin: 
f~~~1f'K~EPN.@~mil1S!ilYltt11XJ.Jt~:i.S~~~$J~~~~,.~:~. ~·~/::,= \~t.-~~~~~~~~:· ~~❖~-.~1-I ~.fiifkr¥~1<~::tt~f-::: / ·,fjJ:t-1~1~~ 

Design A ** ** C ** ** 
Conduits/Ducts & Junction/Pull Boxes/ I A I A I A I C I C I C 
Outlets 

Generators (MTP & RTP} 
Uninterruptible Power Supplies 

A 
A 

A A 
A A 

B C C 
B C C 

l.t.INiJIBJ~1~~J;r=~;;rtijmla:f~1~r;:s;&s~:e~$f._! -~~')'iJ:\s,~P#l l~,•~tc:o~JM!:,:_3.~:°f 
Design A A A D D D 
Conduits/Ducts & Junction/Pull Boxes I A I A . I A I B I C j C 

Developer to provide necessary 
conductors, due~ & junction/pull boxes 
and install. . 

SI to provide Toll Collection System loads. 
SI to provide Toil Collection System (UPS 
,ower) loads. 

-~~~f ~~;£~:-~\r'~~~~~~{)t -;~< ~ ~._{-~1$':4f.} 

SI to provide size, number, terminus points 
for Toll Collection System elements . 

i1.~ll'!~ijiTI.r~$!'Sl!ffi~¥~~s,~- . •.n,~-~,~-~·~--_..,,-. • A~-·~~~~~:\.\ii .·~· -;~~~~;l~~~~i~:tt~~~~=- ,~~~(· .. 1~P~ffl! 
nesign 

Conduits/Ducts & Junction/Pull 
Boxes/Outlets 

B 

A 

Toll Collection Systems Implementation and Maintenance 
Work Authorization No, 1 
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A A 

A A 

7ofl0 

A B C 

B C· C 

SI to provide Plaza specific 
communications design requirements. 
Developer to incorporate into the ITS 
desi: 
SI to provide specific Commouications 
design requirements for Toll Collection 
System. Developer to incorporate into the 
design and install. 

EXHIBITD 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION ITT;STEMS IMPLEMENTATION AND MAINTENANCE 
· Segment 1 - 183-A Turnpike Project 

LEGEND 
Primarv Responsibilitv 
Sunnort Responsibi!itv 
Coordination Responsibility Only 
No Resoonsibility 

B C C A A A 
Routers B C C A A A 
Hubs B C C A A A 
Switches B C C A A .A 
Firewalls B C C A A A 
Virtual Private Network 'N) B C C A A A 
Modems B C C A A A 
Patch/Distribution Panels B B B A A A 
Telephone/Intercom Sub-system A A A B C C 

· Plazas Phone Service I A A A B ~ = " C 

A 
B 
C 
D 

SI to provide requirements for the number 
and type of fibers to support the Toll 
Collection System specific network. SI to 
termioate. 

~1ltr~1il!e~.¢fl<:lN'.S$$mE~~: ",.~?!;,1t~~~J1)JS'.& 
~- · -- · Toll Plaza Host Computer· I B · B B 

r ;~~~..,tj,'~-~ --\,~~~""~~~~~:. ~ ·::;.~~~:- ~i?t~,;~~:1~:t~f-z.:,,,~~:Jr_;·~- _:.;~~-dmi7~.:;,;~,l 

Back-up Host Computer B 

B 

Toll Collection Systems Implementation and Maintenance 
WorkAuthorizationNo. 1 
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B 

B 

·A 

B A 

B A 

8ofl0 

·A A 

A A 

A A 

SI to provide Developer with details of the · 
required equipment racks. Develope.r to 
provide conduit, data and power wiring and 
structure to mount equipment. 
SI to provide Developer with details of the 
required equipment racks. Developer to 
provide conduit, data and power wiring_ and 
structure to mount equipment. 
SI to provide and ins~. SI to provide 

EXHIBITD 



Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Turnpike Project 

LEGEND 
Primaiv Resoonsibiliry A 
Sunnort Responsibility B 
Coordination Resoonsibility Only C 
No Resoonsibi1hv D 

Developer with the wiring diagrams and 
equipment rack specifications. Developer 
to provide couduit, data and power wiring 

Toll Plaza Workstations/Prioters I B I B I B I A I A I A 
I and structure to mount eguiemeut. 

SI to provide toll plaza 
workstations/printers ao.d install them at 
the required locations. Developer to 
provide couduit, data and power wiring and 

Toll Plaza In-Lane ProCessors I B I ·B I B I A I A I A 
I structme t6 mount equiEment 

SI to provide Developer with 
environmenlal requirements and locations. 
Developer to provide conduit, data and 
power w.b:ing and structure to mount 
e meut. 

MOMS (Maintenance Online Management B B B A A A SI to provide MOMS server and required 
System) workstation ·at FOB·. At least one 

workstation will be provided at the 
CTRMA Administrative Offices. 

VES Computer I B I B I B I A I A I A I SI to provide Developer with location and 
environmental requirements. Developer to 
provide conduit, data and power wiring and 
structure to mount e ent. 

FCC Licenses/Regnlations as applies to C C C A B B SI to provide required docmneutation to 
AVI permit the CIRMA to obtain tbe required 

I liceuses to use and or oeerate A VI 

Toll Collection Systems Implementation and Maintenance EXRIBITD 
Work Authorization No. 1 9of!O 
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Central Texas Regional Mobility Authority EXHIBIT D: Responsibility Matrix 

TOLL COLLECTION SYSTEMS IMPLEMENTATION AND MAINTENANCE 
Segment 1 - 183-A Turnpike Project 

LEGEND 
Primary Resnonsibility A 
Sunnort Resnonsibilitv B 
Coordination Responsib.ility Only C 
No Responsibility D 

e i ment and com onents. 
Attendant/A VI Lanes - TB B A A A B Developer to provide conduit, data and 

power wiring and structure to mount 
1ment. 

Un-Staf:fudACM/AVI!anes \. B \ B \ A \ A \ A \ B \ SitoprovideAntomaticCoinMachineand 
associated hardware. Developer to provide 
conduit, data and power wiring and 
structure to mount e ui ment. 

Express A VI lanes B B A A A B Developer to provide conduit, data and 
· power wiring and structure to mount 

I I I I I I equpment Lane Tali Coliection Enforcement I B B A . A A B Developer to provide conduit, data and 
(Cameras and Lights) power wiring and structure to mom,t 

ipment. 
Toll Lane Gates D D D D D D Toll Lane Gates will not be re uirecl 
Coded ACM Coin Vaults B · B A A A B Developer to provide conduit, data and 

power wiring and strucrure to mom,t 
equipment to. SJ to install equipment and 
terminate power·and data wiring. 

Toll Collection Systems lmplementation and Maintenance 
Worl<AuiliorizationNo. 1 
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