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10.05 Project Letting Be— 0  27Sep2012 27Sep2012 27Sep2012  27Sep2012

10.10 Project Award 33d 0 27Sep2012 12Nov2012 27Sep2012  12Nov2012
1015 Anticipated Notice to Proceed 1d 0  13Nov2012 13Nov2012 13Nov2012  13Nov2012 10.15 | . _ ) )
HIIIIIIIIIIIIIIINIIEHIIIIIIIIIIIIIIIHIIIIIHIIIIIIf' o MNov2012 ZMa2013 | 20 S
20.05 Prepare Final Structure Plans 30d 14Nov2012 25Dec2012 14Nov2012 25Dec2012 20.05 [
20.06 Prepare Final MPT Plans '20d  10d  14Nov2012 11Dec2012  28Nov2012 izsoeczmz 20.06 = .
20.07 Prepare Temp. Bridge Plans 30d 0 14Nov2012 25Dec2012 14Nov2012 25Dec2012 20.07
20.09 Obtain Permits for Waste/Borrow | 75d = 17d  14Nov2012  26Feb2013  07Dec2012 '21Mar2013 = R
Sites
2010 Final Structure Review #1 154 = 0  26Dec2012 15Jan2013  26Dec2012  15Jan2013
20.11 Final MPT Plan Review #1 15d  10d  12Dec2012 01Jan2013  26Dec2012  15Jan2013 ) :
20.12 ;‘1emporary Bridge Plan Review  |16d = 0  26Dec2012 15Jan2013  26Dec2012 15Jan2013 | R
2015 Final Structure Plan Updates 10d 0  16Jan2013  28Jan2013  16Jan2013  29Jan2013 2015 [l .
20.16 Final MPT Plan Update 10d | 10d 02Jan2013 15Jan2013  16Jan2013  29Jan2013 20.16 = B
20.17 Temporary Bridge Plan Update  10d = 0  16Jan2013 29Jan2013  16Jan2013  29Jan2013 20,17 [l )
20.20 Final Structure Review #2 104 0  [30Jan2013 [12Feb2013 :30Jan2013  12Feb2013 | | 20.20 gl )
20.21 Final MPT Plan Review #2 10d | 10d  16Jan2013 29Jan2013 |30Jan2013  12Feb2013 | 20(21 EE=! - _ )
| 2022 ;’gmporary Bridge Plan Review 10d 0 '30Jan2013  12Feb2013 ‘ 30Jan2013 | 12Feb2013 20.22 [ : B
| =
20,25 Final Design Approval l1d | 13Feb2013 | 13Feb2013  13Feb2013  13Feb2013 | ' 2025 | : B - -
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| 30.05 Prepare Shop Drawings 20d 14Feb2013  13Mar2013  14Feb2013  13Mar2013 30.05 [ B B
" 30.10 ' ‘Review/Approve Shop Drawings ~ 10d | 0  14Mar2013  27Mar2013 | 14Mar2013  27Mar2013 -  30.10 ) )
3045 Fabricate Beams/Beaings '50d 0  28Mar2013  05Jun2013 '28Mar2013 | 05Jun2013 | ' 30.15 [ -
3020 Mobilization/Set up Project field  10d = 8d  14Feb2013  27Feb2013  26Feb2013  11Mar2013 3020 R o -
! Office . - - o - -
| 3025 Construction Stake Out 1ad . ad ‘_28Fe_b2013 11Mar2013  12Mar2013 2Mar2013 | 30.25 [F= ) _ | }
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40.10 2Iear & Grubb Phase 1 Work fad | 8d  18Mar2013  20Mar2013  28Mar2013  01Apr2013 40.10 ™™ -
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%' 40.12 Phase 1 MPT ;18d . &d :21Mar_2013 '15Apr2013  02Apr2013 f’zsAprzo13 T - 40.12 _ ) ) . . - - |
| 4015 Install Storm Sewer Downstream 13d | 8d '21Mar2013 | 08Apr2013  02Apr2013  18Apr2013 40.15 I
‘ to Upstream including Swales
| 4046 Stabilize Disturbed Areas 1d | 10d  09Apr2013  09Apr2013  23Apr2013 23Apr2013 | ] ___ : 40.16 - ) | B B N
40.20 Upgrade SR 61 Shoulders/Install '5d | 8d 09Apr2013  15Apr2013  19Apr2013 | 25Apr2013 40.20 &
Base Drain . | B _
| 50.05 Igr:sll Temporary Bridgeon TR~ 2d | 10d 10Apr2013  11Apr2013  24Apr2013  25Apr2013 50.05 = o
50.10 Setup Detours for SR2010 & TR 1d | 8d  16Apr2013  16Apr2013  26Apr2013  26Apr2013 50.10 .
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50.45 Demolish SB Deck & ad 8d  30Apr2013  03May2013 10May2013  15May2013 50.45 [
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Construction Entrance
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60.42 Cure NB Abutments 0 0 27Aug2013 27Aug2013 27Aug2013  27Aug2013 60.42 |
60.45 Install Scour Protection ';2d 0 ‘27Au92013 28Aug2013 -27Au92013 '28Au92013 60.45 ]
60.50 Install NB Beams 2d 0  29Aug2013 30Aug2013  29Aug2013  30Aug2013 60.50 |
60.51 Form and Pour NB Deck 18d 0 02Sep2013 11Sep2013 02Sep2013  11Sep2013 69.51 [ |
60.52 Cure NB Deck '7d 0  |12Sep2013  20Sep2013  12Sep2013  20Sep2013 60.52 W
60.53 Install NB Parapets 3d 0  |23Sep2013  25Sep2013  23Sep2013  25Sep2013 60.53 |
60.54 Cure NB Parapets 17d 0  26Sep2013 040ct2013  26Sep2013  040ct2013 60.54 W
60.55 Install NB Approach Slabs ad 0  |26Sep2013 30Sep2013 26Sep2013  30Sep2013 60.55 I B
60.56 Cure NB Approach Slabs 7d 0  010ct2013  090ct2013  010ct2013  090ct2013 - - 60.56 Il
60.57 Remove Cofferdams 1d 5 010ct2013  010ct2013  080ct2013 080ct2013 | 60.57 M
60.58 Remove Phase 3 Rock 1d 5d  020ct2013  020ct2013  090ct2013 |090ct2013 | 60.58 M
Construction Entrances
60.60 Install NB Subbase 1d 0  [100ct2013 100ct2013  100ct2013  100ct2013 60.60 | .
60.61 Install NB Base Course 1d 0  '110ct2013 110ct2013 110ct2013  110ct2013 | - - R 60611
60.62 Install NB Binder Course 1d 0  140ct2013  140ct2013  140ct2013  140ct2013 60.62 |
60.63 Install NB Wearing Course 1d 0  .150ct2013  150ct2013  150ct2013  150ct2013 | o 60.63 |
60.64 Install NB Guiderail & Delineators  1d 0  .160ct2013 160ct2013  160ct2013  160ct2013 60.64 | )
60.65 Remove Phase 3 Traffic Control  1d 0  170ct2013  170ct2013  170ct2013  170ct2013 60.65 |
and Detour B
6075 Remove Phase 3 E&S Measures  2d 0 180ct2013  210ct2013 180ct2013  210ct2013 . ) ) 60.75 Il .
6077 Stabilized Disturbed Areas 1d 0  220ct2013  220ct2013  220ct2013 -220ct2013 R 60.77 | -
65.01 Winter Shutdown 114d 0  230ct2013  31Mar2014  230ct2013 _31Mar2014 - - 65.01 5 i : )
65.02 'Phase 4 MPT 10d 0  01Apr2014 14Apr2014  01Apr2014  14Apr2014 a ) 65.02 [l
65.05 " Complete Mountable Curb &d 0 01Apr2014 10Apr2014  01Apr2014  10Apr2014 | - 65.05 Il
Restoration { )
65.10 Complete Signing and Marking 1d 0  11Apr2014 11Apr2014  11Apr2014  11Apr2014 - - 65.10 |
65.15 Open Road to Unrestricted 0 0  14Apr2014  14Apr2014  14Apr2014  14Apr2014 o R 65.15 |
Traffic
| 65.20 Remove Remaining E&S ‘2d 0  14Apr2014 15Apr2014 14Apr2014  15Apr2014 R R : 65.20 |
‘ Measures _ _
| 65.23 Stabilized Disturbed Areas 1d 0  16Apr2014 16Apr2014  16Apr2014  16Apr2014 | ) 65.23 |
| 65.25 Complete Punch List ltems 5d 0  [17Apr2014  23Apr2014  17Apr2014  23Apr2014 o - - N __ ) - 6525 W
 65.30 Completion of Physical Work 0 0 24Apr2014  24Apr2014 | 24Apr2014 7324Apr2014 . R ) 65.30 |
70.05 Prepare As-Built Plans 20d 0 [24Apr2014  21May2014 24Apr2014  21May2014 F R 70 05 _
70.10 Review As-Built Plans 10d 0  22May2014 04Jun2014  22May2014  04Jun2014 R ) 70.10 [
7047 Approve As-Built Plans 1d 0  05Jun2014 05Jun2014 |05Jun2014  06Jun2014 | 7047
| 70.20 Project Complete 0 0  06Jun2014 06Jun2014 06Jun2014  06Jun2014 | 70.20 |
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Steel Escalation Option

The undersigned hereby certifies that he/she is authorized to make a decision, on behalf of the
Bidder, regarding application of the provisions of the Standard Special Provision entitled “Price
Adjustment for Steel Cost Fluctuations” to the following project:

ECMS Project No. S.R. , Section Letting Date

SSP CATEGORY NAME OPTION-IN* OPTION-OUT**
SUBSECTION

4.a Guide Rail and Metal Median Barrier D D

4.b Reinforcement Bars D D

4.c Piles D D

4.d Steel Sign Structure(s) D D

4.e Fabricated Structural Steel D D

Precast Reinforced Concrete Box
4.f Culvert(s) / Prestressed Concrete D D

Bridge Beam(s)

* Checking here elects the option to apply the provisions of the SSP entitled “Price Adjustment for Steel Cost
Fluctuations” to the steel used in applicable materials placed as part of the work items in the indicated category.

** Checking here declines the option to apply the provisions of the SSP entitled “Price Adjustment for Steel Cost
Fluctuations” to the steel used in applicable materials placed as part of the work items in the indicated category.

CONTRACTOR NAME

SIGNATURE

PRINTED NAME

DATE

The apparent low bidder is required to submit this form via fax to (717) 705-1504 by 3:00 pm prevailing local time
within 7 calendar days after the bid opening. When the seventh calendar day after the bid opening falls on a day
PennDOT offices are closed, submit this form via fax by 3:00 pm prevailing local time on the next business day.

If a properly completed form is not provided by the apparent low bidder within the time specified, the Department will
consider the option to apply the price adjustment provisions to the project to be declined (i.e. Option-OUT will be
selected for the project). If the form, when provided within the time specified, has been completed such that the
Department is unable to ascertain the bidder’s intention with regard to the inclusion of any one of the applicable steel
product categories, the Department will consider the option to apply the price adjustment provisions to that product
category to be declined (i.e. Option-OUT will be selected for the category). No further opportunity to elect steel
escalation for the project or an individual steel product category will be made available to the bidder.
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ﬁ DESIGN-BUILD DESIGN ACTIVITIES
pennsylvania FIRM IDENTIFICATION
AND QUAL IEICATIONS

HMATHIAT BF TR i

Fill in the following information as applicable. If not applicableinsert “n/a’. Attach additional pages as necessary.

Contract Number Project Description

District County SR

Section

Contractor

Lead Design Engineer

For Department Use Only

Design Activity(ies)

[ ] District Approval

Lead Design Project Manger (Attach resume)

[ ] District Disallowance
(Attach Justification)

Quality Control Reviewer

For Department Use Only

[ ] District Approval

Quality Control (QC) Manager (Attach resume)

Alternate QC Manager (Attach resume)

[ ] District Disallowance
(Attach Justification)

(If applicable)
Quality Assurance Reviewer

For Department Use Only

Quality Assurance (QA) Manager (Attach resume)

[ ] District Approval

Alternate QA Manager (Attach resume)

[] District Disallowance
(Attach Justification)

For Department Use Only

Secondary Design Services Professional firm

Design Activity(ies)

[ ] District Approva

Secondary Design Services Professional Manger (Attach resume)

[] District Disallowance
(Attach Justification)

Secondary Design Services Professional firm

For Department Use Only

Design Activity(ies)

[ ] District Approva

Secondary Design Services Professional Manger (Attach resume)

[] District Disallowance
(Attach Justification)

Secondary Design Services Professional firm

For Department Use Only

Design Activity(ies)

[ ] District Approva

Secondary Design Services Professional Manger (Attach resume)

[ ] District Disallowance
(Attach Justification)

Have you faxed (a) aletter disclosing potential conflict as defined in the State Adverse Interest Act; (b) aletter
disclosing potential organization conflicts of interests; or (c) a completed “Request for Consideration of

Enaineering Involvement” form? Yes |:| No |:|

| certify that all information included on thisform is correct to
the best of my knowledge.

For Department Use Only

Contractor Authorized Representative Signature Date

Contractor Authorized Representative Printed Name

Fax this form to the District Project Manager indicated in the Special Provision entitled,

“Special Bidding — Design-build” within 3 calendar days after the Award of the Contract.

PennDOT Project Manager Signature

Date

Notify Contractor within 8 calendar days indicating Approval
or Disallowance.
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7

pennsylvania REQUEST FOR CONSIDERATION FOR
peeanmentormaansrarmamon. - ENGINEERING INVOLVEMENT RESTRICTIONS

Fill in the following information as applicable:

Agreement Number Contract Number MPMS
District County SR Section
SPN Allot. FPN
Consultant Local Municipality

Project Description

Involvement on Department Agreement [_] Preliminary Engineering [] Preliminary Review
[] Final Design [] PS&E Preparation [] Department Review
[] Construction Inspection [] Other

Actual duties performed:

Were recommendations, deliverables, or services developed related to the subject project?
[ ] Yes [ ] No (If yes, request will be denied)

Planned Involvement on Contractor Design-Build Team

Executive Summary why consultant feels a conflict of interest does not exist

CONSULTANT REPRESENTATIVE (authorizes that information provided is true and correct)
X
Date Title
CONSULTANT AGREEMENT CHIEF [ ] Concur - Forward OFFICE OF CHIEF COUNSEL ] Concur
[] Do not Concur [] Do not Concur
X X
Date Date
Reason for Non-Concurrence Reason for Non-Concurrence
[] FHWA Concurrence
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FHWA-1273 -- Revised May 1, 2012

REQUIRED CONTRACT PROVISIONS
FEDERAL-AID CONSTRUCTION CONTRACTS

I.  General

I1.  Nondiscrimination

I11. Nonsegregated Facilities

IV. Davis-Bacon and Related Act Provisions

V. Contract Work Hours and Safety Standards Act Provisions

VI. Subletting or Assigning the Contract

VII. Safety: Accident Prevention

VIII. False Statements Concerning Highway Projects

IX. Implementation of Clean Air Act and Federal Water Pollution Control Act
X. Compliance with Governmentwide Suspension and Debarment Requirements
XI. Certification Regarding Use of Contract Funds for Lobbying

ATTACHMENTS

A. Employment and Materials Preference for Appalachian Development Highway System or
Appalachian Local Access Road Contracts (included in Appalachian contracts only)

I. GENERAL

1. Form FHWA-1273 must be physically incorporated in each construction contract funded
under Title 23 (excluding emergency contracts solely intended for debris removal). The
contractor (or subcontractor) must insert this form in each subcontract and further require its
inclusion in all lower tier subcontracts (excluding purchase orders, rental agreements and other
agreements for supplies or services).

The applicable requirements of Form FHWA-1273 are incorporated by reference for work done
under any purchase order, rental agreement or agreement for other services. The prime
contractor shall be responsible for compliance by any subcontractor, lower-tier subcontractor or
service provider.

Form FHWA-1273 must be included in all Federal-aid design-build contracts, in all subcontracts
and in lower tier subcontracts (excluding subcontracts for design services, purchase orders, rental
agreements and other agreements for supplies or services). The design-builder shall be
responsible for compliance by any subcontractor, lower-tier subcontractor or service provider.

Contracting agencies may reference Form FHWA-1273 in bid proposal or request for proposal
documents, however, the Form FHWA-1273 must be physically incorporated (not referenced) in
all contracts, subcontracts and lower-tier subcontracts (excluding purchase orders, rental
agreements and other agreements for supplies or services related to a construction contract).



Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

2. Subject to the applicability criteria noted in the following sections, these contract provisions
shall apply to all work performed on the contract by the contractor's own organization and with
the assistance of workers under the contractor's immediate superintendence and to all work
performed on the contract by piecework, station work, or by subcontract.

3. A breach of any of the stipulations contained in these Required Contract Provisions may be
sufficient grounds for withholding of progress payments, withholding of final payment,
termination of the contract, suspension / debarment or any other action determined to be
appropriate by the contracting agency and FHWA.

4. Selection of Labor: During the performance of this contract, the contractor shall not use
convict labor for any purpose within the limits of a construction project on a Federal-aid
highway unless it is labor performed by convicts who are on parole, supervised release, or
probation. The term Federal-aid highway does not include roadways functionally classified as
local roads or rural minor collectors.

II. NONDISCRIMINATION

The provisions of this section related to 23 CFR Part 230 are applicable to all Federal-aid
construction contracts and to all related construction subcontracts of $10,000 or more. The
provisions of 23 CFR Part 230 are not applicable to material supply, engineering, or architectural
service contracts.

In addition, the contractor and all subcontractors must comply with the following policies:
Executive Order 11246, 41 CFR 60, 29 CFR 1625-1627, Title 23 USC Section 140, the
Rehabilitation Act of 1973, as amended (29 USC 794), Title VI of the Civil Rights Act of 1964,
as amended, and related regulations including 49 CFR Parts 21, 26 and 27; and 23 CFR Parts
200, 230, and 633.

The contractor and all subcontractors must comply with: the requirements of the Equal
Opportunity Clause in 41 CFR 60-1.4(b) and, for all construction contracts exceeding $10,000,
the Standard Federal Equal Employment Opportunity Construction Contract Specifications in 41
CFR 60-4.3.

Note: The U.S. Department of Labor has exclusive authority to determine compliance with
Executive Order 11246 and the policies of the Secretary of Labor including 41 CFR 60, and 29
CFR 1625-1627. The contracting agency and the FHWA have the authority and the
responsibility to ensure compliance with Title 23 USC Section 140, the Rehabilitation Act of
1973, as amended (29 USC 794), and Title VI of the Civil Rights Act of 1964, as amended, and
related regulations including 49 CFR Parts 21, 26 and 27; and 23 CFR Parts 200, 230, and 633.

The following provision is adopted from 23 CFR 230, Appendix A, with appropriate revisions to
conform to the U.S. Department of Labor (US DOL) and FHWA requirements.
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1. Equal Employment Opportunity: Equal employment opportunity (EEO) requirements not to
discriminate and to take affirmative action to assure equal opportunity as set forth under laws,
executive orders, rules, regulations (28 CFR 35, 29 CFR 1630, 29 CFR 1625-1627, 41 CFR 60
and 49 CFR 27) and orders of the Secretary of Labor as modified by the provisions prescribed
herein, and imposed pursuant to 23 U.S.C. 140 shall constitute the EEO and specific affirmative
action standards for the contractor's project activities under this contract. The provisions of the
Americans with Disabilities Act of 1990 (42 U.S.C. 12101 et seq.) set forth under 28 CFR 35
and 29 CFR 1630 are incorporated by reference in this contract. In the execution of this contract,
the contractor agrees to comply with the following minimum specific requirement activities of
EEOQ:

a. The contractor will work with the contracting agency and the Federal Government to ensure
that it has made every good faith effort to provide equal opportunity with respect to all of its
terms and conditions of employment and in their review of activities under the contract.

b. The contractor will accept as its operating policy the following statement:

"It is the policy of this Company to assure that applicants are employed, and that employees
are treated during employment, without regard to their race, religion, sex, color, national origin,
age or disability. Such action shall include: employment, upgrading, demotion, or transfer;
recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship, pre-apprenticeship, and/or
on-the-job training."

2. EEO Officer: The contractor will designate and make known to the contracting officers an
EEO Officer who will have the responsibility for and must be capable of effectively
administering and promoting an active EEO program and who must be assigned adequate
authority and responsibility to do so.

3. Dissemination of Policy: All members of the contractor's staff who are authorized to hire,
supervise, promote, and discharge employees, or who recommend such action, or who are
substantially involved in such action, will be made fully cognizant of, and will implement, the
contractor's EEO policy and contractual responsibilities to provide EEO in each grade and
classification of employment. To ensure that the above agreement will be met, the following
actions will be taken as a minimum:

a. Periodic meetings of supervisory and personnel office employees will be conducted before
the start of work and then not less often than once every six months, at which time the
contractor's EEO policy and its implementation will be reviewed and explained. The meetings
will be conducted by the EEO Officer.

b. All new supervisory or personnel office employees will be given a thorough indoctrination
by the EEO Officer, covering all major aspects of the contractor's EEO obligations within thirty
days following their reporting for duty with the contractor.
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c. All personnel who are engaged in direct recruitment for the project will be instructed by the
EEO Officer in the contractor's procedures for locating and hiring minorities and women.

d. Notices and posters setting forth the contractor's EEO policy will be placed in areas readily
accessible to employees, applicants for employment and potential employees.

e. The contractor's EEO policy and the procedures to implement such policy will be brought to
the attention of employees by means of meetings, employee handbooks, or other appropriate
means.

4. Recruitment: When advertising for employees, the contractor will include in all
advertisements for employees the notation: "An Equal Opportunity Employer.” All such
advertisements will be placed in publications having a large circulation among minorities and
women in the area from which the project work force would normally be derived.

a. The contractor will, unless precluded by a valid bargaining agreement, conduct systematic
and direct recruitment through public and private employee referral sources likely to yield
qualified minorities and women. To meet this requirement, the contractor will identify sources
of potential minority group employees, and establish with such identified sources procedures
whereby minority and women applicants may be referred to the contractor for employment
consideration.

b. In the event the contractor has a valid bargaining agreement providing for exclusive hiring
hall referrals, the contractor is expected to observe the provisions of that agreement to the extent
that the system meets the contractor's compliance with EEO contract provisions. Where
implementation of such an agreement has the effect of discriminating against minorities or
women, or obligates the contractor to do the same, such implementation violates Federal
nondiscrimination provisions.

c. The contractor will encourage its present employees to refer minorities and women as
applicants for employment. Information and procedures with regard to referring such applicants
will be discussed with employees.

5. Personnel Actions: Wages, working conditions, and employee benefits shall be established
and administered, and personnel actions of every type, including hiring, upgrading, promotion,
transfer, demotion, layoff, and termination, shall be taken without regard to race, color, religion,
sex, national origin, age or disability. The following procedures shall be followed:

a. The contractor will conduct periodic inspections of project sites to insure that working
conditions and employee facilities do not indicate discriminatory treatment of project site
personnel.

b. The contractor will periodically evaluate the spread of wages paid within each classification
to determine any evidence of discriminatory wage practices.
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c. The contractor will periodically review selected personnel actions in depth to determine
whether there is evidence of discrimination. Where evidence is found, the contractor will
promptly take corrective action. If the review indicates that the discrimination may extend
beyond the actions reviewed, such corrective action shall include all affected persons.

d. The contractor will promptly investigate all complaints of alleged discrimination made to
the contractor in connection with its obligations under this contract, will attempt to resolve such
complaints, and will take appropriate corrective action within a reasonable time. If the
investigation indicates that the discrimination may affect persons other than the complainant,
such corrective action shall include such other persons. Upon completion of each investigation,
the contractor will inform every complainant of all of their avenues of appeal.

6. Training and Promotion:

a. The contractor will assist in locating, qualifying, and increasing the skills of minorities and
women who are applicants for employment or current employees. Such efforts should be aimed
at developing full journey level status employees in the type of trade or job classification
involved.

b. Consistent with the contractor's work force requirements and as permissible under Federal
and State regulations, the contractor shall make full use of training programs, i.e., apprenticeship,
and on-the-job training programs for the geographical area of contract performance. In the event
a special provision for training is provided under this contract, this subparagraph will be
superseded as indicated in the special provision. The contracting agency may reserve training
positions for persons who receive welfare assistance in accordance with 23 U.S.C. 140(a).

c. The contractor will advise employees and applicants for employment of available training
programs and entrance requirements for each.

d. The contractor will periodically review the training and promotion potential of employees
who are minorities and women and will encourage eligible employees to apply for such training
and promotion.

7. Unions: If the contractor relies in whole or in part upon unions as a source of employees, the
contractor will use good faith efforts to obtain the cooperation of such unions to increase
opportunities for minorities and women. Actions by the contractor, either directly or through a
contractor's association acting as agent, will include the procedures set forth below:

a. The contractor will use good faith efforts to develop, in cooperation with the unions, joint
training programs aimed toward qualifying more minorities and women for membership in the
unions and increasing the skills of minorities and women so that they may qualify for higher
paying employment.

b. The contractor will use good faith efforts to incorporate an EEO clause into each union
agreement to the end that such union will be contractually bound to refer applicants without
regard to their race, color, religion, sex, national origin, age or disability.
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c. The contractor is to obtain information as to the referral practices and policies of the labor
union except that to the extent such information is within the exclusive possession of the labor
union and such labor union refuses to furnish such information to the contractor, the contractor
shall so certify to the contracting agency and shall set forth what efforts have been made to
obtain such information.

d. In the event the union is unable to provide the contractor with a reasonable flow of referrals
within the time limit set forth in the collective bargaining agreement, the contractor will, through
independent recruitment efforts, fill the employment vacancies without regard to race, color,
religion, sex, national origin, age or disability; making full efforts to obtain qualified and/or
qualifiable minorities and women. The failure of a union to provide sufficient referrals (even
though it is obligated to provide exclusive referrals under the terms of a collective bargaining
agreement) does not relieve the contractor from the requirements of this paragraph. In the event
the union referral practice prevents the contractor from meeting the obligations pursuant to
Executive Order 11246, as amended, and these special provisions, such contractor shall
immediately notify the contracting agency.

8. Reasonable Accommodation for Applicants / Employees with Disabilities: The contractor
must be familiar with the requirements for and comply with the Americans with Disabilities Act
and all rules and regulations established there under. Employers must provide reasonable
accommodation in all employment activities unless to do so would cause an undue hardship.

9. Selection of Subcontractors, Procurement of Materials and Leasing of Equipment: The

contractor shall not discriminate on the grounds of race, color, religion, sex, national origin, age
or disability in the selection and retention of subcontractors, including procurement of materials
and leases of equipment. The contractor shall take all necessary and reasonable steps to ensure

nondiscrimination in the administration of this contract.

a. The contractor shall notify all potential subcontractors and suppliers and lessors of their
EEQ obligations under this contract.

b. The contractor will use good faith efforts to ensure subcontractor compliance with their
EEO obligations.

10. Assurance Required by 49 CFR 26.13(b):

a. The requirements of 49 CFR Part 26 and the State DOT’s U.S. DOT-approved DBE
program are incorporated by reference.

b. The contractor or subcontractor shall not discriminate on the basis of race, color, national
origin, or sex in the performance of this contract. The contractor shall carry out applicable
requirements of 49 CFR Part 26 in the award and administration of DOT-assisted contracts.
Failure by the contractor to carry out these requirements is a material breach of this contract,
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which may result in the termination of this contract or such other remedy as the contracting
agency deems appropriate.

11. Records and Reports: The contractor shall keep such records as necessary to document
compliance with the EEO requirements. Such records shall be retained for a period of three
years following the date of the final payment to the contractor for all contract work and shall be
available at reasonable times and places for inspection by authorized representatives of the
contracting agency and the FHWA.

a. The records kept by the contractor shall document the following:

(1) The number and work hours of minority and non-minority group members and women
employed in each work classification on the project;

(2) The progress and efforts being made in cooperation with unions, when applicable, to
increase employment opportunities for minorities and women; and

(3) The progress and efforts being made in locating, hiring, training, qualifying, and
upgrading minorities and women;

b. The contractors and subcontractors will submit an annual report to the contracting agency
each July for the duration of the project, indicating the number of minority, women, and non-
minority group employees currently engaged in each work classification required by the contract
work. This information is to be reported on Form FHWA-1391. The staffing data should
represent the project work force on board in all or any part of the last payroll period preceding
the end of July. If on-the-job training is being required by special provision, the contractor will
be required to collect and report training data. The employment data should reflect the work
force on board during all or any part of the last payroll period preceding the end of July.

I11. NONSEGREGATED FACILITIES

This provision is applicable to all Federal-aid construction contracts and to all related
construction subcontracts of $10,000 or more.

The contractor must ensure that facilities provided for employees are provided in such a manner
that segregation on the basis of race, color, religion, sex, or national origin cannot result. The
contractor may neither require such segregated use by written or oral policies nor tolerate such
use by employee custom. The contractor’s obligation extends further to ensure that its employees
are not assigned to perform their services at any location, under the contractor's control, where
the facilities are segregated. The term "facilities” includes waiting rooms, work areas,
restaurants and other eating areas, time clocks, restrooms, washrooms, locker rooms, and other
storage or dressing areas, parking lots, drinking fountains, recreation or entertainment areas,
transportation, and housing provided for employees. The contractor shall provide separate or
single-user restrooms and necessary dressing or sleeping areas to assure privacy between sexes.
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IV. DAVIS-BACON AND RELATED ACT PROVISIONS

This section is applicable to all Federal-aid construction projects exceeding $2,000 and to all
related subcontracts and lower-tier subcontracts (regardless of subcontract size). The
requirements apply to all projects located within the right-of-way of a roadway that is
functionally classified as Federal-aid highway. This excludes roadways functionally classified as
local roads or rural minor collectors, which are exempt. Contracting agencies may elect to apply
these requirements to other projects.

The following provisions are from the U.S. Department of Labor regulations in 29 CFR 5.5
“Contract provisions and related matters” with minor revisions to conform to the FHWA-1273
format and FHWA program requirements.

1. Minimum wages

a. All laborers and mechanics employed or working upon the site of the work, will be paid
unconditionally and not less often than once a week, and without subsequent deduction or rebate
on any account (except such payroll deductions as are permitted by regulations issued by the
Secretary of Labor under the Copeland Act (29 CFR part 3)), the full amount of wages and bona
fide fringe benefits (or cash equivalents thereof) due at time of payment computed at rates not
less than those contained in the wage determination of the Secretary of Labor which is attached
hereto and made a part hereof, regardless of any contractual relationship which may be alleged to
exist between the contractor and such laborers and mechanics.

Contributions made or costs reasonably anticipated for bona fide fringe benefits under section
1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to
such laborers or mechanics, subject to the provisions of paragraph 1.d. of this section; also,
regular contributions made or costs incurred for more than a weekly period (but not less often
than quarterly) under plans, funds, or programs which cover the particular weekly period, are
deemed to be constructively made or incurred during such weekly period. Such laborers and
mechanics shall be paid the appropriate wage rate and fringe benefits on the wage determination
for the classification of work actually performed, without regard to skill, except as provided in
29 CFR 5.5(a)(4). Laborers or mechanics performing work in more than one classification may
be compensated at the rate specified for each classification for the time actually worked therein:
Provided, That the employer's payroll records accurately set forth the time spent in each
classification in which work is performed. The wage determination (including any additional
classification and wage rates conformed under paragraph 1.b. of this section) and the Davis-
Bacon poster (WH-1321) shall be posted at all times by the contractor and its subcontractors at
the site of the work in a prominent and accessible place where it can be easily seen by the
workers.

b. (1) The contracting officer shall require that any class of laborers or mechanics, including
helpers, which is not listed in the wage determination and which is to be employed under the
contract shall be classified in conformance with the wage determination. The contracting officer
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shall approve an additional classification and wage rate and fringe benefits therefore only when
the following criteria have been met:

(i) The work to be performed by the classification requested is not performed by a
classification in the wage determination; and

(i) The classification is utilized in the area by the construction industry; and

(iii) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable
relationship to the wage rates contained in the wage determination.

(2) If the contractor and the laborers and mechanics to be employed in the classification (if
known), or their representatives, and the contracting officer agree on the classification and
wage rate (including the amount designated for fringe benefits where appropriate), a report of
the action taken shall be sent by the contracting officer to the Administrator of the Wage and
Hour Division, Employment Standards Administration, U.S. Department of Labor,
Washington, DC 20210. The Administrator, or an authorized representative, will approve,
modify, or disapprove every additional classification action within 30 days of receipt and so
advise the contracting officer or will notify the contracting officer within the 30-day period that
additional time is necessary.

(3) In the event the contractor, the laborers or mechanics to be employed in the classification
or their representatives, and the contracting officer do not agree on the proposed classification
and wage rate (including the amount designated for fringe benefits, where appropriate), the
contracting officer shall refer the questions, including the views of all interested parties and the
recommendation of the contracting officer, to the Wage and Hour Administrator for
determination. The Wage and Hour Administrator, or an authorized representative, will issue a
determination within 30 days of receipt and so advise the contracting officer or will notify the
contracting officer within the 30-day period that additional time is necessary.

(4) The wage rate (including fringe benefits where appropriate) determined pursuant to
paragraphs 1.b.(2) or 1.b.(3) of this section, shall be paid to all workers performing work in the
classification under this contract from the first day on which work is performed in the
classification.

c. Whenever the minimum wage rate prescribed in the contract for a class of laborers or
mechanics includes a fringe benefit which is not expressed as an hourly rate, the contractor shall
either pay the benefit as stated in the wage determination or shall pay another bona fide fringe
benefit or an hourly cash equivalent thereof.

d. If the contractor does not make payments to a trustee or other third person, the contractor
may consider as part of the wages of any laborer or mechanic the amount of any costs reasonably
anticipated in providing bona fide fringe benefits under a plan or program, Provided, That the
Secretary of Labor has found, upon the written request of the contractor, that the applicable
standards of the Davis-Bacon Act have been met. The Secretary of Labor may require the
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contractor to set aside in a separate account assets for the meeting of obligations under the plan
or program.

2. Withholding

The contracting agency shall upon its own action or upon written request of an authorized
representative of the Department of Labor, withhold or cause to be withheld from the contractor
under this contract, or any other Federal contract with the same prime contractor, or any other
federally-assisted contract subject to Davis-Bacon prevailing wage requirements, which is held
by the same prime contractor, so much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics, including apprentices, trainees, and helpers,
employed by the contractor or any subcontractor the full amount of wages required by the
contract. In the event of failure to pay any laborer or mechanic, including any apprentice,
trainee, or helper, employed or working on the site of the work, all or part of the wages required
by the contract, the contracting agency may, after written notice to the contractor, take such
action as may be necessary to cause the suspension of any further payment, advance, or
guarantee of funds until such violations have ceased.

3. Payrolls and basic records

a. Payrolls and basic records relating thereto shall be maintained by the contractor during the
course of the work and preserved for a period of three years thereafter for all laborers and
mechanics working at the site of the work. Such records shall contain the name, address, and
social security number of each such worker, his or her correct classification, hourly rates of
wages paid (including rates of contributions or costs anticipated for bona fide fringe benefits or
cash equivalents thereof of the types described in section 1(b)(2)(B) of the Davis-Bacon Act),
daily and weekly number of hours worked, deductions made and actual wages paid. Whenever
the Secretary of Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or
mechanic include the amount of any costs reasonably anticipated in providing benefits under a
plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor shall
maintain records which show that the commitment to provide such benefits is enforceable, that
the plan or program is financially responsible, and that the plan or program has been
communicated in writing to the laborers or mechanics affected, and records which show the costs
anticipated or the actual cost incurred in providing such benefits. Contractors employing
apprentices or trainees under approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of trainee programs, the registration of
the apprentices and trainees, and the ratios and wage rates prescribed in the applicable programs.

b. (1) The contractor shall submit weekly for each week in which any contract work is
performed a copy of all payrolls to the contracting agency. The payrolls submitted shall set out
accurately and completely all of the information required to be maintained under 29 CFR
5.5(a)(3)(i), except that full social security numbers and home addresses shall not be included on
weekly transmittals. Instead the payrolls shall only need to include an individually identifying
number for each employee ( e.g. , the last four digits of the employee's social security number).
The required weekly payroll information may be submitted in any form desired. Optional Form
WH-347 is available for this purpose from the Wage and Hour Division Web site at

10
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http://www.dol.gov/esa/whd/forms/wh347instr.ntm or its successor site. The prime contractor is
responsible for the submission of copies of payrolls by all subcontractors. Contractors and
subcontractors shall maintain the full social security number and current address of each covered
worker, and shall provide them upon request to the contracting agency for transmission to the
State DOT, the FHWA or the Wage and Hour Division of the Department of Labor for purposes
of an investigation or audit of compliance with prevailing wage requirements. It is not a violation
of this section for a prime contractor to require a subcontractor to provide addresses and social
security numbers to the prime contractor for its own records, without weekly submission to the
contracting agency..

(2) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the
contractor or subcontractor or his or her agent who pays or supervises the payment of the persons
employed under the contract and shall certify the following:

(i) That the payroll for the payroll period contains the information required to be provided
under 85.5 (a)(3)(ii) of Regulations, 29 CFR part 5, the appropriate information is being
maintained under 85.5 (a)(3)(i) of Regulations, 29 CFR part 5, and that such information is
correct and complete;

(if) That each laborer or mechanic (including each helper, apprentice, and trainee) employed
on the contract during the payroll period has been paid the full weekly wages earned, without
rebate, either directly or indirectly, and that no deductions have been made either directly or
indirectly from the full wages earned, other than permissible deductions as set forth in
Regulations, 29 CFR part 3;

(iii) That each laborer or mechanic has been paid not less than the applicable wage rates and
fringe benefits or cash equivalents for the classification of work performed, as specified in the
applicable wage determination incorporated into the contract.

(3) The weekly submission of a properly executed certification set forth on the reverse side of
Optional Form WH-347 shall satisfy the requirement for submission of the “Statement of
Compliance” required by paragraph 3.b.(2) of this section.

(4) The falsification of any of the above certifications may subject the contractor or
subcontractor to civil or criminal prosecution under section 1001 of title 18 and section 231 of
title 31 of the United States Code.

c. The contractor or subcontractor shall make the records required under paragraph 3.a. of this
section available for inspection, copying, or transcription by authorized representatives of the
contracting agency, the State DOT, the FHWA, or the Department of Labor, and shall permit
such representatives to interview employees during working hours on the job. If the contractor or
subcontractor fails to submit the required records or to make them available, the FHWA may,
after written notice to the contractor, the contracting agency or the State DOT, take such action
as may be necessary to cause the suspension of any further payment, advance, or guarantee of
funds. Furthermore, failure to submit the required records upon request or to make such records
available may be grounds for debarment action pursuant to 29 CFR 5.12.

11
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4. Apprentices and trainees
a. Apprentices (programs of the USDOL).

Apprentices will be permitted to work at less than the predetermined rate for the work they
performed when they are employed pursuant to and individually registered in a bona fide
apprenticeship program registered with the U.S. Department of Labor, Employment and Training
Administration, Office of Apprenticeship Training, Employer and Labor Services, or with a State
Apprenticeship Agency recognized by the Office, or if a person is employed in his or her first 90
days of probationary employment as an apprentice in such an apprenticeship program, who is not
individually registered in the program, but who has been certified by the Office of
Apprenticeship Training, Employer and Labor Services or a State Apprenticeship Agency (where
appropriate) to be eligible for probationary employment as an apprentice.

The allowable ratio of apprentices to journeymen on the job site in any craft classification shall
not be greater than the ratio permitted to the contractor as to the entire work force under the
registered program. Any worker listed on a payroll at an apprentice wage rate, who is not
registered or otherwise employed as stated above, shall be paid not less than the applicable wage
rate on the wage determination for the classification of work actually performed. In addition, any
apprentice performing work on the job site in excess of the ratio permitted under the registered
program shall be paid not less than the applicable wage rate on the wage determination for the
work actually performed. Where a contractor is performing construction on a project in a locality
other than that in which its program is registered, the ratios and wage rates (expressed in
percentages of the journeyman's hourly rate) specified in the contractor's or subcontractor's
registered program shall be observed.

Every apprentice must be paid at not less than the rate specified in the registered program for the
apprentice's level of progress, expressed as a percentage of the journeymen hourly rate specified
in the applicable wage determination. Apprentices shall be paid fringe benefits in accordance
with the provisions of the apprenticeship program. If the apprenticeship program does not
specify fringe benefits, apprentices must be paid the full amount of fringe benefits listed on the
wage determination for the applicable classification. If the Administrator determines that a
different practice prevails for the applicable apprentice classification, fringes shall be paid in
accordance with that determination.

In the event the Office of Apprenticeship Training, Employer and Labor Services, or a State
Apprenticeship Agency recognized by the Office, withdraws approval of an apprenticeship
program, the contractor will no longer be permitted to utilize apprentices at less than the
applicable predetermined rate for the work performed until an acceptable program is approved.

b. Trainees (programs of the USDOL).
Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they are employed pursuant to and

individually registered in a program which has received prior approval, evidenced by formal
certification by the U.S. Department of Labor, Employment and Training Administration.
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The ratio of trainees to journeymen on the job site shall not be greater than permitted under the
plan approved by the Employment and Training Administration.

Every trainee must be paid at not less than the rate specified in the approved program for the
trainee's level of progress, expressed as a percentage of the journeyman hourly rate specified in
the applicable wage determination. Trainees shall be paid fringe benefits in accordance with the
provisions of the trainee program. If the trainee program does not mention fringe benefits,
trainees shall be paid the full amount of fringe benefits listed on the wage determination unless
the Administrator of the Wage and Hour Division determines that there is an apprenticeship
program associated with the corresponding journeyman wage rate on the wage determination
which provides for less than full fringe benefits for apprentices. Any employee listed on the
payroll at a trainee rate who is not registered and participating in a training plan approved by the
Employment and Training Administration shall be paid not less than the applicable wage rate on
the wage determination for the classification of work actually performed. In addition, any trainee
performing work on the job site in excess of the ratio permitted under the registered program
shall be paid not less than the applicable wage rate on the wage determination for the work
actually performed.

In the event the Employment and Training Administration withdraws approval of a training
program, the contractor will no longer be permitted to utilize trainees at less than the applicable
predetermined rate for the work performed until an acceptable program is approved.

c. Equal employment opportunity. The utilization of apprentices, trainees and journeymen
under this part shall be in conformity with the equal employment opportunity requirements of
Executive Order 11246, as amended, and 29 CFR part 30.

d. Apprentices and Trainees (programs of the U.S. DOT).

Apprentices and trainees working under apprenticeship and skill training programs which have
been certified by the Secretary of Transportation as promoting EEO in connection with Federal-
aid highway construction programs are not subject to the requirements of paragraph 4 of this
Section IV. The straight time hourly wage rates for apprentices and trainees under such programs
will be established by the particular programs. The ratio of apprentices and trainees to
journeymen shall not be greater than permitted by the terms of the particular program.

5. Compliance with Copeland Act requirements. The contractor shall comply with the
requirements of 29 CFR part 3, which are incorporated by reference in this contract.

6. Subcontracts. The contractor or subcontractor shall insert Form FHWA-1273 in any
subcontracts and also require the subcontractors to include Form FHWA-1273 in any lower tier
subcontracts. The prime contractor shall be responsible for the compliance by any subcontractor
or lower tier subcontractor with all the contract clauses in 29 CFR 5.5.

7. Contract termination: debarment. A breach of the contract clauses in 29 CFR 5.5 may be

grounds for termination of the contract, and for debarment as a contractor and a subcontractor as
provided in 29 CFR 5.12.
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8. Compliance with Davis-Bacon and Related Act requirements. All rulings and
interpretations of the Davis-Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5 are
herein incorporated by reference in this contract.

9. Disputes concerning labor standards. Disputes arising out of the labor standards provisions
of this contract shall not be subject to the general disputes clause of this contract. Such disputes
shall be resolved in accordance with the procedures of the Department of Labor set forth in 29
CFR parts 5, 6, and 7. Disputes within the meaning of this clause include disputes between the
contractor (or any of its subcontractors) and the contracting agency, the U.S. Department of
Labor, or the employees or their representatives.

10. Certification of eligibility.

a. By entering into this contract, the contractor certifies that neither it (nor he or she) nor any
person or firm who has an interest in the contractor's firm is a person or firm ineligible to be
awarded Government contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR
5.12(a)(1).

b. No part of this contract shall be subcontracted to any person or firm ineligible for award of a
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

c. The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C.
1001.

V. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT

The following clauses apply to any Federal-aid construction contract in an amount in excess of
$100,000 and subject to the overtime provisions of the Contract Work Hours and Safety
Standards Act. These clauses shall be inserted in addition to the clauses required by 29 CFR
5.5(a) or 29 CFR 4.6. As used in this paragraph, the terms laborers and mechanics include
watchmen and guards.

1. Overtime requirements. No contractor or subcontractor contracting for any part of the
contract work which may require or involve the employment of laborers or mechanics shall
require or permit any such laborer or mechanic in any workweek in which he or she is employed
on such work to work in excess of forty hours in such workweek unless such laborer or mechanic
receives compensation at a rate not less than one and one-half times the basic rate of pay for all
hours worked in excess of forty hours in such workweek.

2. Violation; liability for unpaid wages; liquidated damages. In the event of any violation of
the clause set forth in paragraph (1.) of this section, the contractor and any subcontractor
responsible therefor shall be liable for the unpaid wages. In addition, such contractor and
subcontractor shall be liable to the United States (in the case of work done under contract for the
District of Columbia or a territory, to such District or to such territory), for liquidated damages.
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Such liguidated damages shall be computed with respect to each individual laborer or mechanic,
including watchmen and guards, employed in violation of the clause set forth in paragraph (1.) of
this section, in the sum of $10 for each calendar day on which such individual was required or
permitted to work in excess of the standard workweek of forty hours without payment of the
overtime wages required by the clause set forth in paragraph (1.) of this section.

3. Withholding for unpaid wages and liquidated damages. The FHWA or the contacting
agency shall upon its own action or upon written request of an authorized representative of the
Department of Labor withhold or cause to be withheld, from any moneys payable on account of
work performed by the contractor or subcontractor under any such contract or any other Federal
contract with the same prime contractor, or any other federally-assisted contract subject to the
Contract Work Hours and Safety Standards Act, which is held by the same prime contractor,
such sums as may be determined to be necessary to satisfy any liabilities of such contractor or
subcontractor for unpaid wages and liquidated damages as provided in the clause set forth in
paragraph (2.) of this section.

4. Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses set
forth in paragraph (1.) through (4.) of this section and also a clause requiring the subcontractors
to include these clauses in any lower tier subcontracts. The prime contractor shall be responsible
for compliance by any subcontractor or lower tier subcontractor with the clauses set forth in
paragraphs (1.) through (4.) of this section.

VI. SUBLETTING OR ASSIGNING THE CONTRACT

This provision is applicable to all Federal-aid construction contracts on the National Highway
System.

1. The contractor shall perform with its own organization contract work amounting to not less
than 30 percent (or a greater percentage if specified elsewhere in the contract) of the total
original contract price, excluding any specialty items designated by the contracting agency.
Specialty items may be performed by subcontract and the amount of any such specialty items
performed may be deducted from the total original contract price before computing the amount
of work required to be performed by the contractor's own organization (23 CFR 635.116).

a. The term “perform work with its own organization” refers to workers employed or leased by
the prime contractor, and equipment owned or rented by the prime contractor, with or without
operators. Such term does not include employees or equipment of a subcontractor or lower tier
subcontractor, agents of the prime contractor, or any other assignees. The term may include
payments for the costs of hiring leased employees from an employee leasing firm meeting all
relevant Federal and State regulatory requirements. Leased employees may only be included in
this term if the prime contractor meets all of the following conditions:
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(1) the prime contractor maintains control over the supervision of the day-to-day activities of
the leased employees;
(2) the prime contractor remains responsible for the quality of the work of the leased
employees;
(3) the prime contractor retains all power to accept or exclude individual employees from
work on the project; and
(4) the prime contractor remains ultimately responsible for the payment of predetermined
minimum wages, the submission of payrolls, statements of compliance and all other Federal
regulatory requirements.

b. "Specialty Items" shall be construed to be limited to work that requires highly specialized
knowledge, abilities, or equipment not ordinarily available in the type of contracting
organizations qualified and expected to bid or propose on the contract as a whole and in general
are to be limited to minor components of the overall contract.

2. The contract amount upon which the requirements set forth in paragraph (1) of Section VI is
computed includes the cost of material and manufactured products which are to be purchased or
produced by the contractor under the contract provisions.

3. The contractor shall furnish (a) a competent superintendent or supervisor who is employed by
the firm, has full authority to direct performance of the work in accordance with the contract
requirements, and is in charge of all construction operations (regardless of who performs the
work) and (b) such other of its own organizational resources (supervision, management, and
engineering services) as the contracting officer determines is necessary to assure the performance
of the contract.

4. No portion of the contract shall be sublet, assigned or otherwise disposed of except with the
written consent of the contracting officer, or authorized representative, and such consent when
given shall not be construed to relieve the contractor of any responsibility for the fulfillment of
the contract. Written consent will be given only after the contracting agency has assured that
each subcontract is evidenced in writing and that it contains all pertinent provisions and
requirements of the prime contract.

5. The 30% self-performance requirement of paragraph (1) is not applicable to design-build
contracts; however, contracting agencies may establish their own self-performance requirements.
VII. SAFETY: ACCIDENT PREVENTION

This provision is applicable to all Federal-aid construction contracts and to all related
subcontracts.

1. In the performance of this contract the contractor shall comply with all applicable Federal,
State, and local laws governing safety, health, and sanitation (23 CFR 635). The contractor shall
provide all safeguards, safety devices and protective equipment and take any other needed
actions as it determines, or as the contracting officer may determine, to be reasonably necessary
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to protect the life and health of employees on the job and the safety of the public and to protect
property in connection with the performance of the work covered by the contract.

2. Itis a condition of this contract, and shall be made a condition of each subcontract, which the
contractor enters into pursuant to this contract, that the contractor and any subcontractor shall not
permit any employee, in performance of the contract, to work in surroundings or under
conditions which are unsanitary, hazardous or dangerous to his/her health or safety, as
determined under construction safety and health standards (29 CFR 1926) promulgated by the
Secretary of Labor, in accordance with Section 107 of the Contract Work Hours and Safety
Standards Act (40 U.S.C. 3704).

3. Pursuant to 29 CFR 1926.3, it is a condition of this contract that the Secretary of Labor or
authorized representative thereof, shall have right of entry to any site of contract performance to
inspect or investigate the matter of compliance with the construction safety and health standards
and to carry out the duties of the Secretary under Section 107 of the Contract Work Hours and
Safety Standards Act (40 U.S.C.3704).

VIII. FALSE STATEMENTS CONCERNING HIGHWAY PROJECTS

This provision is applicable to all Federal-aid construction contracts and to all related
subcontracts.

In order to assure high quality and durable construction in conformity with approved plans and
specifications and a high degree of reliability on statements and representations made by
engineers, contractors, suppliers, and workers on Federal-aid highway projects, it is essential that
all persons concerned with the project perform their functions as carefully, thoroughly, and
honestly as possible. Willful falsification, distortion, or misrepresentation with respect to any
facts related to the project is a violation of Federal law. To prevent any misunderstanding
regarding the seriousness of these and similar acts, Form FHWA-1022 shall be posted on each
Federal-aid highway project (23 CFR 635) in one or more places where it is readily available to
all persons concerned with the project:

18 U.S.C. 1020 reads as follows:

"Whoever, being an officer, agent, or employee of the United States, or of any State or
Territory, or whoever, whether a person, association, firm, or corporation, knowingly makes any
false statement, false representation, or false report as to the character, quality, quantity, or cost
of the material used or to be used, or the quantity or quality of the work performed or to be
performed, or the cost thereof in connection with the submission of plans, maps, specifications,
contracts, or costs of construction on any highway or related project submitted for approval to
the Secretary of Transportation; or

Whoever knowingly makes any false statement, false representation, false report or false claim
with respect to the character, quality, quantity, or cost of any work performed or to be performed,
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or materials furnished or to be furnished, in connection with the construction of any highway or
related project approved by the Secretary of Transportation; or

Whoever knowingly makes any false statement or false representation as to material fact in any
statement, certificate, or report submitted pursuant to provisions of the Federal-aid Roads Act
approved July 1, 1916, (39 Stat. 355), as amended and supplemented;

Shall be fined under this title or imprisoned not more than 5 years or both."

IX. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL WATER POLLUTION
CONTROL ACT

This provision is applicable to all Federal-aid construction contracts and to all related
subcontracts.

By submission of this bid/proposal or the execution of this contract, or subcontract, as
appropriate, the bidder, proposer, Federal-aid construction contractor, or subcontractor, as
appropriate, will be deemed to have stipulated as follows:

1. That any person who is or will be utilized in the performance of this contract is not
prohibited from receiving an award due to a violation of Section 508 of the Clean Water Act or
Section 306 of the Clean Air Act.

2. That the contractor agrees to include or cause to be included the requirements of paragraph
(1) of this Section X in every subcontract, and further agrees to take such action as the
contracting agency may direct as a means of enforcing such requirements.

X. CERTIFICATION REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY
AND VOLUNTARY EXCLUSION

This provision is applicable to all Federal-aid construction contracts, design-build contracts,
subcontracts, lower-tier subcontracts, purchase orders, lease agreements, consultant contracts or
any other covered transaction requiring FHWA approval or that is estimated to cost $25,000 or
more — as defined in 2 CFR Parts 180 and 1200.

1. Instructions for Certification — First Tier Participants:

a. By signing and submitting this proposal, the prospective first tier participant is providing the
certification set out below.

b. The inability of a person to provide the certification set out below will not necessarily result

in denial of participation in this covered transaction. The prospective first tier participant shall
submit an explanation of why it cannot provide the certification set out below. The certification
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or explanation will be considered in connection with the department or agency's determination
whether to enter into this transaction. However, failure of the prospective first tier participant to
furnish a certification or an explanation shall disqualify such a person from participation in this
transaction.

c. The certification in this clause is a material representation of fact upon which reliance was
placed when the contracting agency determined to enter into this transaction. If it is later
determined that the prospective participant knowingly rendered an erroneous certification, in
addition to other remedies available to the Federal Government, the contracting agency may
terminate this transaction for cause of default.

d. The prospective first tier participant shall provide immediate written notice to the
contracting agency to whom this proposal is submitted if any time the prospective first tier
participant learns that its certification was erroneous when submitted or has become erroneous
by reason of changed circumstances.

e. The terms "covered transaction,” "debarred,"” "suspended,” “ineligible,” "participant,”
"person,” "principal,” and "voluntarily excluded," as used in this clause, are defined in 2 CFR
Parts 180 and 1200. “First Tier Covered Transactions” refers to any covered transaction between
a grantee or subgrantee of Federal funds and a participant (such as the prime or general contract).
“Lower Tier Covered Transactions” refers to any covered transaction under a First Tier Covered
Transaction (such as subcontracts). “First Tier Participant” refers to the participant who has
entered into a covered transaction with a grantee or subgrantee of Federal funds (such as the
prime or general contractor). “Lower Tier Participant” refers any participant who has entered
into a covered transaction with a First Tier Participant or other Lower Tier Participants (such as
subcontractors and suppliers).

f. The prospective first tier participant agrees by submitting this proposal that, should the
proposed covered transaction be entered into, it shall not knowingly enter into any lower tier
covered transaction with a person who is debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction, unless authorized by the department or
agency entering into this transaction.

g. The prospective first tier participant further agrees by submitting this proposal that it will
include the clause titled "Certification Regarding Debarment, Suspension, Ineligibility and
Voluntary Exclusion-Lower Tier Covered Transactions," provided by the department or
contracting agency, entering into this covered transaction, without modification, in all lower tier
covered transactions and in all solicitations for lower tier covered transactions exceeding the
$25,000 threshold.

h. A participant in a covered transaction may rely upon a certification of a prospective
participant in a lower tier covered transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it knows that the certification is
erroneous. A participant is responsible for ensuring that its principals are not suspended,
debarred, or otherwise ineligible to participate in covered transactions. To verify the eligibility
of its principals, as well as the eligibility of any lower tier prospective participants, each
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participant may, but is not required to, check the Excluded Parties List System website
(https://www.epls.gov/), which is compiled by the General Services Administration.

i. Nothing contained in the foregoing shall be construed to require the establishment of a
system of records in order to render in good faith the certification required by this clause. The
knowledge and information of the prospective participant is not required to exceed that which is
normally possessed by a prudent person in the ordinary course of business dealings.

J. Except for transactions authorized under paragraph (f) of these instructions, if a participant
in a covered transaction knowingly enters into a lower tier covered transaction with a person who
IS suspended, debarred, ineligible, or voluntarily excluded from participation in this transaction,
in addition to other remedies available to the Federal Government, the department or agency may
terminate this transaction for cause or default.

* Kk Kk Xk %

2. Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion —
First Tier Participants:

a. The prospective first tier participant certifies to the best of its knowledge and belief, that it
and its principals:

(1) Are not presently debarred, suspended, proposed for debarment, declared ineligible, or
voluntarily excluded from participating in covered transactions by any Federal department or
agency;

(2) Have not within a three-year period preceding this proposal been convicted of or had a
civil judgment rendered against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing a public (Federal, State or local)
transaction or contract under a public transaction; violation of Federal or State antitrust statutes
or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records,
making false statements, or receiving stolen property;

(3) Are not presently indicted for or otherwise criminally or civilly charged by a
governmental entity (Federal, State or local) with commission of any of the offenses enumerated
in paragraph (a)(2) of this certification; and

(4) Have not within a three-year period preceding this application/proposal had one or more
public transactions (Federal, State or local) terminated for cause or default.

b. Where the prospective participant is unable to certify to any of the statements in this
certification, such prospective participant shall attach an explanation to this proposal.

2. Instructions for Certification - Lower Tier Participants:
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(Applicable to all subcontracts, purchase orders and other lower tier transactions requiring prior
FHWA approval or estimated to cost $25,000 or more - 2 CFR Parts 180 and 1200)

a. By signing and submitting this proposal, the prospective lower tier is providing the
certification set out below.

b. The certification in this clause is a material representation of fact upon which reliance was
placed when this transaction was entered into. If it is later determined that the prospective lower
tier participant knowingly rendered an erroneous certification, in addition to other remedies
available to the Federal Government, the department, or agency with which this transaction
originated may pursue available remedies, including suspension and/or debarment.

c. The prospective lower tier participant shall provide immediate written notice to the person
to which this proposal is submitted if at any time the prospective lower tier participant learns that
its certification was erroneous by reason of changed circumstances.

d. The terms "covered transaction,” "debarred," "suspended,” "ineligible," "participant,"”
"person,"” "principal,” and "voluntarily excluded," as used in this clause, are defined in 2 CFR
Parts 180 and 1200. You may contact the person to which this proposal is submitted for
assistance in obtaining a copy of those regulations. “First Tier Covered Transactions” refers to
any covered transaction between a grantee or subgrantee of Federal funds and a participant (such
as the prime or general contract). “Lower Tier Covered Transactions” refers to any covered
transaction under a First Tier Covered Transaction (such as subcontracts). “First Tier
Participant” refers to the participant who has entered into a covered transaction with a grantee or
subgrantee of Federal funds (such as the prime or general contractor). “Lower Tier Participant”
refers any participant who has entered into a covered transaction with a First Tier Participant or
other Lower Tier Participants (such as subcontractors and suppliers).

e. The prospective lower tier participant agrees by submitting this proposal that, should the
proposed covered transaction be entered into, it shall not knowingly enter into any lower tier
covered transaction with a person who is debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction, unless authorized by the department or
agency with which this transaction originated.

f. The prospective lower tier participant further agrees by submitting this proposal that it will
include this clause titled "Certification Regarding Debarment, Suspension, Ineligibility and
Voluntary Exclusion-Lower Tier Covered Transaction," without modification, in all lower tier
covered transactions and in all solicitations for lower tier covered transactions exceeding the
$25,000 threshold.

g. A participant in a covered transaction may rely upon a certification of a prospective
participant in a lower tier covered transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it knows that the certification is
erroneous. A participant is responsible for ensuring that its principals are not suspended,
debarred, or otherwise ineligible to participate in covered transactions. To verify the eligibility
of its principals, as well as the eligibility of any lower tier prospective participants, each
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participant may, but is not required to, check the Excluded Parties List System website
(https://www.epls.gov/), which is compiled by the General Services Administration.

h. Nothing contained in the foregoing shall be construed to require establishment of a system
of records in order to render in good faith the certification required by this clause. The
knowledge and information of participant is not required to exceed that which is normally
possessed by a prudent person in the ordinary course of business dealings.

I. Except for transactions authorized under paragraph e of these instructions, if a participant in
a covered transaction knowingly enters into a lower tier covered transaction with a person who is
suspended, debarred, ineligible, or voluntarily excluded from participation in this transaction, in
addition to other remedies available to the Federal Government, the department or agency with
which this transaction originated may pursue available remedies, including suspension and/or
debarment.

* kx *k K %

Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion--
Lower Tier Participants:

1. The prospective lower tier participant certifies, by submission of this proposal, that neither it
nor its principals is presently debarred, suspended, proposed for debarment, declared ineligible,
or voluntarily excluded from participating in covered transactions by any Federal department or
agency.

2. Where the prospective lower tier participant is unable to certify to any of the statements in
this certification, such prospective participant shall attach an explanation to this proposal.

* k Kk %k %k

XI. CERTIFICATION REGARDING USE OF CONTRACT FUNDS FOR LOBBYING

This provision is applicable to all Federal-aid construction contracts and to all related
subcontracts which exceed $100,000 (49 CFR 20).

1. The prospective participant certifies, by signing and submitting this bid or proposal, to the
best of his or her knowledge and belief, that:

a. No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or employee of
any Federal agency, a Member of Congress, an officer or employee of Congress, or an employee
of a Member of Congress in connection with the awarding of any Federal contract, the making of
any Federal grant, the making of any Federal loan, the entering into of any cooperative
agreement, and the extension, continuation, renewal, amendment, or modification of any Federal
contract, grant, loan, or cooperative agreement.
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b. If any funds other than Federal appropriated funds have been paid or will be paid to any
person for influencing or attempting to influence an officer or employee of any Federal agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of
Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the
undersigned shall complete and submit Standard Form-LLL, "Disclosure Form to Report
Lobbying," in accordance with its instructions.

2. This certification is a material representation of fact upon which reliance was placed when
this transaction was made or entered into. Submission of this certification is a prerequisite for
making or entering into this transaction imposed by 31 U.S.C. 1352. Any person who fails to
file the required certification shall be subject to a civil penalty of not less than $10,000 and not
more than $100,000 for each such failure.

3. The prospective participant also agrees by submitting its bid or proposal that the participant

shall require that the language of this certification be included in all lower tier subcontracts,
which exceed $100,000 and that all such recipients shall certify and disclose accordingly.
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ATTACHMENT A - EMPLOYMENT AND MATERIALS PREFERENCE FOR
APPALACHIAN DEVELOPMENT HIGHWAY SYSTEM OR APPALACHIAN LOCAL
ACCESS ROAD CONTRACTS

This provision is applicable to all Federal-aid projects funded under the Appalachian Regional
Development Act of 1965.

1. During the performance of this contract, the contractor undertaking to do work which is, or
reasonably may be, done as on-site work, shall give preference to qualified persons who
regularly reside in the labor area as designated by the DOL wherein the contract work is situated,
or the subregion, or the Appalachian counties of the State wherein the contract work is situated,
except:

a. To the extent that qualified persons regularly residing in the area are not available.

b. For the reasonable needs of the contractor to employ supervisory or specially experienced
personnel necessary to assure an efficient execution of the contract work.

c. For the obligation of the contractor to offer employment to present or former employees as
the result of a lawful collective bargaining contract, provided that the number of nonresident
persons employed under this subparagraph (1c) shall not exceed 20 percent of the total number
of employees employed by the contractor on the contract work, except as provided in
subparagraph (4) below.

2. The contractor shall place a job order with the State Employment Service indicating (a) the
classifications of the laborers, mechanics and other employees required to perform the contract
work, (b) the number of employees required in each classification, (c) the date on which the
participant estimates such employees will be required, and (d) any other pertinent information
required by the State Employment Service to complete the job order form. The job order may be
placed with the State Employment Service in writing or by telephone. If during the course of the
contract work, the information submitted by the contractor in the original job order is
substantially modified, the participant shall promptly notify the State Employment Service.

3. The contractor shall give full consideration to all qualified job applicants referred to him by
the State Employment Service. The contractor is not required to grant employment to any job
applicants who, in his opinion, are not qualified to perform the classification of work required.

4. If, within one week following the placing of a job order by the contractor with the State
Employment Service, the State Employment Service is unable to refer any qualified job
applicants to the contractor, or less than the number requested, the State Employment Service
will forward a certificate to the contractor indicating the unavailability of applicants. Such
certificate shall be made a part of the contractor's permanent project records. Upon receipt of
this certificate, the contractor may employ persons who do not normally reside in the labor area
to fill positions covered by the certificate, notwithstanding the provisions of subparagraph (1c)
above.
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5.The provisions of 23 CFR 633.207(e) allow the contracting agency to provide a contractual
preference for the use of mineral resource materials native to the Appalachian region.

6. The contractor shall include the provisions of Sections 1 through 4 of this Attachment A in
every subcontract for work which is, or reasonably may be, done as on-site work.
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General Decision Number: PA120014 08/03/2012 PAl4
Superseded General Decision Number: PA20100014
State: Pennsylvania

Construction Types: Heavy and Highway

Counties: Adams, Berks, Bradford, Carbon, Columbia,
Cumberland, Dauphin, Juniata, Lackawanna, Lancaster, Lebanon,
Lehigh, Luzerne, Lycoming, Monroe, Montour, Northampton,
Northumberland, Perry, Pike, Schuylkill, Snyder, Sullivan,
Susquehanna, Tioga, Union, Wayne, Wyoming and York Counties in
Pennsylvania.

HEAVY AND HIGHWAY CONSTRUCTION PROJECTS (Excluding Sewer
Grouting Projects and Excluding Sewage and Water Treatment
Plant Projects)

ModiFication Number Publication Date
01/06/2012
02/10/2012
02/24/2012
0370272012
04/13/2012
06/01/2012
06/15/2012
06/22/2012
07/13/2012
07/20/2012

0 0870372012

POO~NOURWNEO

BOI1L0013-003 01/01/2011
Rates Fringes
CARP0O076-011 05/01/2008
COLUMBIA, MONTOUR, NORTHUMBERLAND, SCHUYLKILL, SNYDER, UNION,

the lower part of Luzerne county, Carbon County, Banks,
Lusanna, Lehigh, Packer, Kidder townships, and part of Penn

Forest

Rates Fringes
MILLWRIGHT - . oo oo oo oo oo $ 26.56 13.02
(CARPO191-002 05/01/2008
YORK COUNTY

Rates Fringes
MILLWRIGHT - . oo oo oo oo oo $ 26.56 13.02

http://www.wdol.gov/wdol/scafiles/davishacon/PA14.dvb?v=10 8/3/2012
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CARP0287-009 05/01/2008

ADAMS, CUMBERLAND, DAUPHIN, JUNIATA, LANCASTER, LEBANON, PERRY,
NEW CUMBERLAND ARMY DEPOT AND HARRISBURG YORK STATE AIRPORT IN
YORK COUNTY

Rates Fringes
MILLWRIGHT - . oo oo oo oo $ 26.56 13.02
(CARPO454-008 07/01/2011
Lehigh and Northampton Counties

Rates Fringes
PILEDRIVERMAN. . . .. o oo oo $ 38.15 28.27
(CARPO492-002 06/01/2010
BERKS COUNTY

Rates Fringes
MILLWRIGHT - . oo oo oo oo $ 26.71 11.02
(CARPO600-005 05/01/2011
LEHIGH AND NORTHAMPTON COUNTIES

Rates Fringes
CARPENTER. . . .o oo oo oo $ 33.44 20.17

CARP1906-002 07/01/2011

CARBON (Townships: East Penn, Lower Towamensing, Mahoning,
Franklin, Towamensing, Penn Forest. Everything south of Route
903 and east to the Kidder Township Line. Boroughs: Hauto,
Nesquehoning, Lansford, Summit Hill, Jim Thorpe, Weilssport,

Bownmanstown, Palmerton, Lehighton, and Parryville) , LEHIGH
AND NORTHAMPTON COUNTIES

Rates Fringes

CARP2274-002 05/01/2012

EXCEPT LEHIGH AND NORTHAMPTON COUNTIES

CARP2274-003 05/01/2012

Adams, Berks, Bradford, Carbon, Columbia, Cumberland, Dauphin,

http://www.wdol.gov/wdol/scafiles/davishacon/PA14.dvb?v=10 8/3/2012
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Juniata, Lackawanna, Lancaster, Lebanon, Luzerne, Lycoming,
Monroe, Montour, Northumberland, Perry, Pike, Schuylkill,
Snyder, Sullivan, Susquehanna, Tioga, Union, Wayne, Wyoming and

York
Rates Fringes
PILEDRIVERMAN. . ... oo $ 27.18 12.38
ELEC0126-001 05/28/2012
Rates Fringes
Line Construction: (ADAMS,
CUMBERLAND, DAUPHIN,
LANCASTER, LEBANON, JUNIATA,
PERRY AND YORK COUNTIES)
Groundman. .................. $ 22.98 26%+7 .50
Lineman. ... ...oceoooeoaaan.. $ 38.30 26%+7 .50
Truck Driver................ $ 24.89 26%+7 .50
Winch Truck Operator........ $ 26.81 26%+7 .50
Line Construction: (BERKS AND
LEHIGH NORTHAMPTON COUNTIES)
Groundman. . .........ooooao-. $ 22.98 26%+7 .50
Lineman. ... ...oceoooeoaaa.. $ 38.30 26%+7 .50
Truck Driver................ $ 24.89 26%+7 .50
Winch Truck Operator........ $ 26.81 26%+7 .50

ELEC1319-001 09/05/2011

BRADFORD, CARBON, COLUMBIA, LACKAWANNA, LUZERNE, LYCOMING,
MONROE, MONTOUR, NORTHUMBERLAND, PIKE, SCHUYLKILL, SNYDER,
SULLIVAN, SUSQUEHANNA, TIOGA, UNION, WAYNE, AND WYOMING COUNTIES

Rates Fringes
Line Construction:
Equipment Operators......... $ 45.45 14.40
Groundmen. . . .- e i i $ 28.46 10.13
Lineman. . ... oo e e o $ 45.91 18.45
Truck Drivers. .......ceuo... $ 29.84 10.24
* ENG10542-004 05/01/2012
Rates Fringes
Power equipment operators:
(HIGHWAY CONSTRUCTION AND
WATER LINES CONSTRUCTION
(OFF PLANT SITE))
GROUP 1. .. i e e e $ 30.09 19.51
GROUP la. ..o eie e e a $ 32.34 20.19
GROUP 2. . e e e e e $ 28.91 19.17
GROUP 3. . e e a $ 28.21 18.97
GROUP 4. . . e e e e ena $ 27.75 18.85
GROUP 5. . i e e eea $ 27.25 18.69
GROUP 6. . e e e e e e e e e e e e e e e e $ 30.33 19.57
GROUP 6a. .. :eieeeceeeeeaennn $ 32.58 20.23

http://www.wdol.gov/wdol/scafiles/davishacon/PA14.dvb?v=10 8/3/2012
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POWER EQUIPMENT OPERATORS CLASSIFICATIONS

GROUP 1 - Pile drivers, all types of cranes, all types of
backhoes, draglines, keystones, all types of shovels,
derricks, trench shovels, trenching machines, paver
(blacktop and concrete), gradalls, all front end loaders,
tandem scrapers, pippin types backhoes, boat captains,
batch plant with mixer, drill self contained (drill-master
type), CMI Autograde, milling machine, vemeer saw,
conveyor loader (euclid type) scraper and tournapulls,
bulldozers and tractors, concrete pumps, motor patrols,
mechanic welders, log skidder, side boom, bobcat type (with
attachments), boring machines including directional boring
machines, chipper with boom, hydro ax, machines similar to
the above including remote control equipment.

GROUP la: Crawler backhoes and Crawler gradalls over one
cubic yard factory rating; Hydraulic backhoes over one
cubic yard factory rating; All types of cranes 15 ton and
over factory rating; Single person operation truck cranes
15 ton and over factory rating; Cherry picker type
machinery and equipment 15 ton and over factory rating;
Machines similar to above, including remote control
equipment; Equipment in this Wage Group that does not
require an oiler.

GROUP 2 - Spreaders, asphalt plant engineers, rollers (high
grade finishing), machine similar to above, including
remote control equipment, and forklifts 20ft and over.

GROUP 3 - Welding machine, well points, compressors, pump
heaters, farm tractors, form line graders, ditch witch type
trencher, road finishing machines, concrete breaking
machines, rollers, miscellaneous equipment operator, seaman
pulverizing mixer, power broom, seeding spreader, tireman -
(for power equipment ) conveyors, loaders other than EUC
type, conveyors, driller second class, machines similar to
the above including remote control equipment, and forklift
under 20 ft.

GROUP 4 - Fireman and grease truck
GROUP 5 - Oilers and deck hands

GROUP 6 - All machines with booms (including jibs, masts,
leads, etc.) 100 ft. and over.

GROUP 6a: All machines with Booms (including Jibs, Masts,
Leads, etc.) 100 feet 15 ton and over factory rating;
Machines similar to above, including remote control
equipment; Equipment in this Wage Group that does not
require an oiler.

***TOX1C/HAZXARDOUS WAST REMOVAL***
Add 20 per cent to basic hourly rate for all classifications

* ENG10542-022 05/01/2012

http://www.wdol.gov/wdol/scafiles/davishacon/PA14.dvb?v=10 8/3/2012
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Rates Fringes
Power equipment operators:
(HEAVY CONSTRUCTION:)
GROUP 1. . . i $ 32.06 20.10+A
GROUP la..cucciiiiia e $ 34.31 20.76+A
GROUP 2. . i $ 31.77 20.02+A
GROUP 2a. ... .o $ 34.02 20.69+A
GROUP 3. .. i aa $ 28.85 19.16+A
GROUP 4. ... $ 27.71 18.83+A
GROUP 5. . oo $ 27.26 18.70+A
GROUP 6. . i ee oo $ 26.39 18.43+A

HEAVY CONSTRUCTION:
FOOTNOTE:

A: PAID HOLIDAYS: New Year"s Day, Memorial Day, Independence
Day, Labor Day, Thanksgiving Day, and Christmas Day, the
employee works the day before and the day after the holiday.

***TOX1C/HAZXARDOUS WASTE REMOVAL***

Add 20 per cent to basic hourly rate for all classifications

POWER EQUIPMENT OPERATORS CLASSIFICATIONS

GROUP 1: Machines doing hook work, any machine handling

machinery, cable spinning machines, helicopters, machines
similar to the above, including remote control equipment,
all types of cranes, cableways, and draglines.

GROUP la: Machines doing hook work; Machines handling
machinery; All types of cranes 15 ton and over factory
rating; Cable ways; Draglines 15 ton and over factory
rating; High Rail/Burro Crane 15 ton and over factory
rating; Rail Loader (Winch Boom Type) 15 ton and over
factory rating; Machines similar to above, including remote
control equipment; Equipment in this Wage Group that does
not require an oiler.

GROUP 2: Backhoes, keystones, shovels, derricks, trench
shovels, trenching machines, hoist with two towers, pavers
21E and over, overhead cranes, building hoists (double
drum) gradalls, mucking machines in tunnels, front end
loaders, tandem scrapers, pippin type backhoes, boat
captains, batch plant operators concrete drills,
self-contained rotary drills, fork lifts, 20ft, lift and
over, scrapers, tournapulls, spreaders, bulldozers and
tractors, rollers (high grade finishing), mechanic-welder,
motor patrols, concrete pumps, grease truck, bob cat type
(all attachments), boring machines including directional
boring machines, hydro ax, side boom, vermeer saw, chipper
with boom, machines similar to the above including remote
control equipment

GROUP 2a: Crawler backhoes and crawler gradalls over one
cubic yard factory rating; Hydraulic backhoes over one
cubic yard factory rating; Equipment 15 ton and over
factory rating; Machines similar to above, including remote
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control equipment; Equipment in this Wage Group that does
not require an oiler.

GROUP 3: Conveyors, building hoist (single drum), high or
low pressure boilers, drill operators, well drillers,
asphalt plant engineers, ditch witch type trencher, second
class driller, forklift truck under 20ft. lift, stump
grinder, tireman (for power equipment), machines similar to
above including remote control equipment.

GROUP 4: Welding machines, well points, compressors, pumps,
heaters, farm tractors, form line graders, road finishing
machines, concrete breaking machines, rollers, seaman
pulverzing mixer, power boom, seeding spreader, chipper
without boom, machines similar to the above including

remote control equipment.

GROUP 5: Fireman.

GROUP 6: Oilers and deck hands (personnel boats).

IRONO036-002 07/01/2012

CARBON, LEHIGH (Except Fogelsville), NORTHAMPTON AND MONROE
(Except Tobyhanna Army Depot)

Rates Fringes
Ironworkers:
Projects Over 25 Million
Dollars. ... ... ... ... ...... $ 33.55 24.00
Projects Under 25 Million
Dollars. ... ... oo . $ 33.05 24.00

IRONO404-006 07/01/2011

ADAMS, CUMBERLAND, DAUPHIN, LEBANON (Western 3/4), LANCASTER
(Western part), LYCOMING, MONTOUR, NORTHUMBERLAND, JUNIATA,

PERRY, SCHUYLKILL (Western tip to include the twps. of Fearnot,

Good Spring, Hegins, Jolett, Klingerstown, Muir, Pittman Haas,

Rough and Ready, Sacramento, Spring Glen, Suedberg, Tower City,

and Valley View), SNYDER, UNION, AND YORK COUNTIES

Rates Fringes

* IRONO420-006 07/01/2012

BERKS, LANCASTER (Eastern Part), LEBANON (Eastern 1/4), LEHIGH
(Fogelsville), AND SCHUYKILL (Remainder) COUNTIES

Rates Fringes
Ironworkers:
Projects less than
$200,000,000. -« o e o ciii i $ 30.00 23.00
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STRUCTURAL, ORNAMENTAL,
AND REINFORCING: Projects
$200,000,000 and greater,
@Il work) ... ... _........ $ 31.00 23.00

IRON0489-002 07/01/2010

BRADFORD, COLUMBIA, LACKAWANNA, LUZERNE, MONROE (Tobyhanna
Depot only), PIKE, SULLIVAN, TIOGA, SUSQUEHANNA, WAYNE,
WYOMING, CARBON (Northern tip - McAdoo), LYCOMING (Southern tip
- Hughsville)

Rates Fringes
Ironworkers:
Structural and Ornamental...$ 30.82 24.80
LABO0158-001 05/01/2012
Rates Fringes
Laborers:
GROUP 1. ... a e $ 17.71 13.39
GROUP 2. . e e e e e e $ 24.33 13.39
GROUP 3. . e i e eeeeeee e $ 21.32 13.39
GROUP 4. . . e e e e e $ 21.67 13.39
GROUP 5. . e e e e e $ 22.34 13.39
GROUP 6. .o e e e e e e e $ 21.76 13.39
GROUP 7. e e e e e e e e e $ 22.05 13.39
GROUP 8. . e i i e eeeeeea e $ 22.53 13.39

LABORERS CLASSIFICATIONS
GROUP 1: Flag person

GROUP 2: Hazardous/Toxic/Asbestos Waste Handler, Lead Paint
Handler

GROUP 3: concrete pitman, puddlers, highway guide rail right
of way and property fence slab reinforcement placers,
Laborers, landscaper, seeders, planters, magazine tenders,
laser beam men for pipe laying and paving machines,,

railroad trackman, signalman, asphalt rakers, asphalt

tamper, lute or screed man, pneumatic and electric tool
operators, jackmammers, paving breakers, concrete saws,
whacker vibrator, chainsaw, highway concrete block layers,
sheet hammer, pipe layers, Walk Behind Rollers, Walk Behind
Trencher

GROUP 4: Caisson-open air below 8 feet, cofferdam open air
below 8 feet where excavations for circular caissons and
cofferdams 8 ft and below level of natural grade adjacent
to starting point, form setters (road) wagon drill diamond
point drill, gunite nozzle operators, walk behind rollers
and concrete rubbers, blaster.

GROUP 5: Form Setter, Reinforced Steel Placer, Bonding

Aligning and Securing and Burning and welding in
Conjunction wth Rebar, and Concrete Surfacer.
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FREE AIR TUNNELS AND ROCK SHAFTS

GROUP 6: Outside labers in conjuction with tunnels and rock

shafts

GROUP 7: Chuck tenders, muckers, nippers, miners, inside

laborers

GROUP 8: Miners, drillers, blasters, pneumatic shield

operators, lining, spotting and timber workmen, rebar steel

placer, bonding and securing, welders, and concrete

surfacers

PAINO021-026 05/01/2010

ADAMS, CUMBERLAND, DAUPHIN, LANCASTER, PERRY, AND YORK COUNTIES

Painters:

PAINOO57-021 06/01/2012

JUNIATA COUNTY

Painters: (Commercial)

Brush and Roller..........
Industrial Brush & Roller.
Spray . - ...

Painters: (Industrial)

Bridge. ... ..o ...

PAIN1021-001 05/01/2009

BERKS, CARBON, LEBANON, LEHIGH, NORTHAMPTON, AND MONROE COUNTIES

Painters:

Bridge; Brush, Roller.....
Bridge; Spray.............
Brush and Roller..........

PAIN1021-002 05/01/2009

Rates Fringes
.-$ 28.45 9.60
.-$ 22.57 9.60
.-$ 23.57 9.60

Rates Fringes
.-$ 26.25 14.35
.-$ 29.60 14.35
.-$ 26.25 14.35
..$ 31.70 14.35
..$ 26.25 14.35
.-$ 26.25 14.35

Rates Fringes
..$ 25.60 12.30
..$ 26.60 12.30
.-$ 24.75 12.30
.-$ 25.75 12.30

BRADFORD, COLUMBIA, LACKWANNA, LUZERNE, LYCOMING, MONTOUR,
NORTHUMBERLAND, PIKE, SCHUYLKILL, SNYDER, SULLIVAN,
SUSQUEHANNA, TIOGA, UNION, WAYNE, WYOMING COUNTIES

Rates Fringes
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Painters:
Bridge; Brush, Roller....... $ 25.60
Bridge; Spray............... $ 26.60
Brush and roller............ $ 22.75
Spray, Sandblast............ $ 23.75

PLAS0592-004 06/01/2012
MONROE COUNTY; (EXCEPT TOBYHANNA DEPOT)
Rates

CEMENT MASON/CONCRETE FINISHER...$ 30.38

PLAS0592-005 06/01/2012

COLUMBIA COUNTY

CEMENT MASON/CONCRETE FINISHER...$ 30.38

PLAS0592-017 05/01/2011
Rates

CEMENT MASON/CONCRETE FINISHER
BERKS (Northeastern part
lying North of a line
starting from the Southern
boundary line of Lehigh
County continuing through
Huffs Church,
Fredericksville, Dryville,
Lyon Station, Kutztown,
Krumsville, and Stoney run
in Berks County to the
Lehigh County line),
CARBON, LEHIGH,
NORTHAMPTON (Northwest
part including the towns
of Walnutport, Bath, and
Northampton) COUNTIES....... $ 26.00

PLAS0592-018 05/01/2009
Rates

Cement Mason/Concrete Finisher
Adams, Lancaster, and
York Counties............. $ 25.35
PLASTERER
Adams, Berks (Portions
of), Lancaster, and
Lebanon Counties............ $ 23.70

PLAS9592-002 05/01/2000

MONROE COUNTY (TOBYHANNA ARMY DEPOT)

Page 9 of 12

Fringes

Fringes

15.05
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Rates Fringes
CEMENT MASON/CONCRETE FINISHER...$ 21.88 4.05
TEAM0229-003 05/01/2012
Rates Fringes
TRUCK DRIVER (ADAMS, BERKS,
CARBON, COLUMBIA, CUMBERLAND,
DAUPHIN, JUNIATA, LACKAWANA,
LANCASTER, LEBANON, LEHIGH,
LUZERNE, LYCOMING, MONROE,
MONTOUR, NORTHAMPTON,
NORTHUMBERLAND, PERRY, PIKE,
SCHUYKILL, SNYDER, SULLIVAN,
SUSQUEHANNA, UNION, WAYNE,
WYOMING, AND YORK COUNTIES)
GROUP 1. .. ... $ 30.98 0.00
GROUP 2. . i $ 31.05 0.00
GROUP 3. . i ie e $ 31.54 0.00
Truck drivers: (BRADFORD AND
TIOGA COUNTIES)
GROUP 1. ... i $ 19.78 11.20
GROUP 2. . i $ 19.85 11.20
GROUP 3. . i ia e $ 20.34 11.20

TRUCK DRIVERS CLASSIFICATIONS

GROUP 1: Flat Bed Truck (Single-Axle), Dump Trucks (Under 10
Yds Single Axle), Stake Body Trck (Single Axle), Dumpster
(Single Axle)

GROUP 2: Dump Truck (Over 10 Yds), Asphalt Distributors,
Transit Mix (Under 5 Yds), Transit Mix (Over 5 Yds.), Flat
or Stake Body (Tandem), Fuel Truck A-Frame/Winch Trucks,
Dry Batch Truck, Truck Mounted Sweeper and Vac Trucks,
Buses, Dumpster (Tandem)

GROUP 3: Euclid-Type, Off Highway Equipment-Back or Double
Bottom Dump Trucks (Over 20 Tons), Straddle Trucks, Pusher,
Articulate Dumped Trucks, Low Boy Trailers, Semi Trailers

Water Tank, Sprinkler Trucks, Winch Trucks and Fuel Trucks
shall be governed by the appropriate classification as
listed above.

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses

(29CFR 5.5 (a) (1) (ii)).
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The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of "identifiers"” that indicate whether the particular
rate is union or non-union.

Union ldentifiers

An identifier enclosed in dotted lines beginning with
characters other than "'SU" denotes that the union
classification and rate have found to be prevailing for that
classification. Example: PLUM0198-005 07/01/2011. The
first four letters , PLUM, indicate the international union and
the four-digit number, 0198, that follows indicates the local
union number or district council number where applicable ,
i.e., Plumbers Local 0198. The next number, 005 in the
example, is an internal number used in processing the wage
determination. The date, 07/01/2011, following these
characters is the effective date of the most current
negotiated rate/collective bargaining agreement which would be
July 1, 2011 in the above example.

Union prevailing wage rates will be updated to reflect any
changes in the collective bargaining agreements governing the
rate.

Non-Union ldentifiers

Classifications listed under an "SU" identifier were derived
from survey data by computing average rates and are not union
rates; however, the data used in computing these rates may
include both union and non-union data. Example: SULA2004-007
5/13/2010. SU indicates the rates are not union rates, LA
indicates the State of Louilsiana; 2004 is the year of the
survey; and 007 is an internal number used in producing the
wage determination. A 1993 or later date, 5/13/2010, indicates
the classifications and rates under that identifier were issued
as a General Wage Determination on that date.

Survey wage rates will remain in effect and will not change
until a new survey is conducted.

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determination

* a survey underlying a wage determination

* a Wage and Hour Division letter setting forth a position on
a wage determination matter

* a conformance (additional classification and rate) ruling
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On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N._W.

Washington, DC 20210

2.) If the answer to the question In 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N._W.
Washington, DC 20210

The request should be accompanied by a full statement of the
interested party"s position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) ITf the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

END OF GENERAL DECISION
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Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

PENNDOT FORM EDD-VI

ENVIRONMENTAL DUE DILIGENCE (EDD) PHASE 1
VISUAL INSPECTION FORM

DATE:

SR/SEC: COUNTY:

SEGMENT :

ECMS
Project#:

ACTIVITY:

Location:

Visual Site Inspection (EDD-PHASE 1):

= Stressed Vegetation Yes [ ] No [ ]
= Staining on Soils Yes [ ] No [ ]
= Staining Along PennDOT ROW
or on ROW Materials Yes [ ] No [ ]
= Detectable Odors Yes [ ] No [ ]
Comments: Attached additional pages or information as necessary.
Findings

Check one:

O Due diligence inspection performed and no visual evidence of
a spill or release in project ROW was
detected.

O Due diligence inspection performed and evidence of a spill
or release in project ROW was detected. Phase 2 documents
attached.

O Due diligence not applicable for this project. No waste or fill.

SIGNATURE:

PRINTED NAME:

TITLE:

ORGANIZATION:

* FORM MUST BE MAINTAINED FOR A MINIMUM 5 YEARS IN THE PROJECT FILE*



Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

PENNDOT EDD-VII
CLEAN FILL ENVIRONMENTAL DUE DILIGENCE [EDD] PHASE 2

DATE:

SR/SEC: ECMS PROJECT #:

SEGMENT :

COUNTY:

ACTIVITY:

LOCATION:

A Phase 1 EDD was conducted for the above project and has identified evidence of a potential spill or release of
regulated substances to the material. A Phase 2 EDD was performed.

Findings Check all that apply:
O 1. Based on the results of the Phase 2 investigations, it has been determined that no spill or
release has occurred.

O 2. Based on the results of the Phase 2 investigations, there is documented evidence that a spill
or release has occurred. MUST COMPLETE ITEM 3

O 3. If Item 2 is checked, Item 3 must be completed: The materials were Collected and sampled, in
accordance with Appendix A of the PADEP Management of Fill Guidance, and

O All regulated substances analyzed were reported as non-detectable. Form FP-001 must be
completed along with the laboratory data, and provided to the property owner of the fill receiving
site. Attach documentation.

O The concentration of regulated substances detected were below the levels indicated in Table FP-
la/1b. Form FP-001 must be completed along with the laboratory data, and provided to the
property owner of the fill receiving site. Attach documentation.

O The concentration of regulated substances detected exceeds the levels in Table
FP-1a/1b, but are below the levels indicated in Table GP-1a/1b. The material is Regulated Fill
and must be approval by the PENNDOT Project Manager for use. If approved, PADEP General
Permit WMGRO096 must be obtained.

O The concentration of regulated substances detected exceeds the levels in Table
GP-1a/lb. The materials are a waste. Manage in accordance with applicable PA
Solid Waste Management Act waste regulations. Attach documentation.

SIGNATURE:

PRINTED NAME:

TITLE:

ORGANIZATION:

* FORM MUST BE MAINTAINED FOR A MINIMUM 5 YEARS IN PROJECT FILE *



Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

PENNDOT FORM EDD-VII

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION
NOTE: PERSONS INVOLVED IN PERFORMING EDD ACTIVITIES DO NOT NEED TO

COMPLETE ALL STEPS OF THIS PROCESS. ONLY THOSE REQUIRED FOR PROPERLY
CHARACTERIZING MATERIALS TO DETERMINE THEY ARE CLEAN FILL.

EDD Phase 2: STEP 1

e Property ownership and use histories (deed reviews) for evidence of potential releases of
wastes or chemicals from operations along the PennDOT ROW:

Land and Property Use and Ownership Types Found (Check All That Apply):

= Public [ ]
= Private [ ]
= Agricultural [ ]
= Industrial [ ]
= Commercial [ ]
= Residential [ ]
= Unused [ ]
= Other [ ]
(Specify)

e Searching environmental databases to determine the existence of potential impacts from any
types of waste sites or related activities that exist or may have existed within the vicinity of
the PennDOT ROW: (See Appendix 1)

Databases Searched (Check All That Apply):

= PennDOT [ ]
= PADEP [ ]
= USEPA [ ]
= Other [ 1]

(Specify)
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PENNDOT FORM EDD-VII

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION

e Conducting Interviews with All Relevant Parties to determine whether there had been any
incidents that involved the release of substances directly to the PennDOT ROW:

Interviews Conducted (Check All That Apply):

Former Property Owners
Current Property Owners
Former Land Owners
Current Land Owners

Fire Departments
Hazardous Materials Teams
Regulatory Agencies

— e ————
[ e i e e e e

(Specify)

e Examination of aerial photographs in order to determine all land uses within the vicinity of
the ROW:

= Aerial Photographs Evaluated Yes[ ] No[ ];if“Yes”: refer to Appendix 1 for a
Pennsylvania Department of Conservation and Natural Resources (PA DCNR) web site
address for locating aerial photographs.

e Examination of Sanborne or other fire insurance maps (there is an additional cost for
obtaining these), in order to determine the existence of businesses that may have had any
prior releases of requlated substances to the PennDOT ROW:

= Sanborne Fire Insurance Maps Examined [ ]; refer to Appendix 1 for web site
address and telephone number for obtaining these maps;

= Alternate Fire Insurance Maps Examined [ ]

(Specify)

EDD Phase 2 STEP 2:

e Sampling and Analysis of PennDOT ROW Materials. If there is documented evidence of a
spill or release, materials must be tested to determine if they are clean fill, regulated fill, or
to characterize for proper waste disposal.

e Sampling and analysis should be conducted in accordance with Appendix A of the PA DEP
Management of Fill Guidance: 258-2182-773 April 24, 2004.
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PENNDOT FORM EDD-VII

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION

APPENDIX 1: LISTING OF WEB SITES AND RELATED CONTACTS FOR
ENVIRONMENTAL DUE DILIGENCE DATABASE SEARCHES

Pennsylvania Department of Environmental Protection (PA DEP) -Related Sites

Pennsylvania Municipal and Residual Waste Facilities (web link:
www.dep.state.pa.us/dep/deputate/airwaste/wm/mrw/Docs/Landfill_list.htm; (this website
contains descriptions of all Pennsylvania landfills and incinerators (site name, permit number, host
county, municipality, and contact person), all arranged by PA DEP region; for more information,
click on either the facility name link (this leads to the PA DEP Environmental Facility Application
and Compliance Tracking System (E-Facts) information about any specific facility) or contact
person (e-mail) link).

Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2) Sites (web
link: www.pasitefinder.state.pa.us/Site_listing.asp; this website contains information or all Act 2
sites that have been completed to date and updates that are made to the website when needed; click
on the “more details” box associated with each site listed to obtain an interactive “E-Map”
location/link for any site selected along with pertinent site information).

Pennsylvania Hazardous Sites Cleanup Act (HSCA) Sites (web link:
www.dep.state.pa.us/dep/deputate/airwaste/wm/hscp/docs/HSCA_Site_List.pdf; this website
brings up a list of Pennsylvania HSCA sites that are arranged by PA DEP Region and shows
municipality, county, number and dates for HSCA responses (interim and remedial levels), in
addition to the site status (complete, listed on Pennsylvania Priority List, or de-listed).

Pennsylvania Storage Tank Release and Active Storage Tank Sites (web link for storage tank
releases: www.dep.state.pa.us/dep/deputate/airwaste/wm/Tanks/Document/tank_release.htm); this
website contains a listing of all known storage tank incidents, and is arranged by PA DEP region
(with each regional incident alphabetized by county); other details included are facility I. D. #, site
name, address, city, county, incident description, confirmation date, type of incident (underground
storage tank release (petroleum or hazardous material), or above-ground storage tank release; click
on the “Tank Incidents” PDF or Adobe Acrobat Files to see the entire list of storage tank releases
to date); web link for active storage tanks:
www.dep.state.pa.us/dep/deputate/airwaste/wm/tanks/storagetanks/tank_listings.htm; click on the
PA DEP Regional links to obtain Excel spreadsheet lists of storage tanks; information similar to
what can be found on the storage tank release sites (except releases) can be found on the active
storage tanks list).
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PENNDOT FORM EDD-VII

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION

APPENDIX 1: LISTING OF WEB SITES AND RELATED CONTACTS FOR
ENVIRONMENTAL DUE DILIGENCE DATABASE SEARCHES

United States Environmental Protection Agency (US EPA)-Related Sites

e Pennsylvania Comprehensive Environmental Response and Liability Act (CERCLA/Superfund)
Sites (web link: www.epa.gov/reg3hwmad/super/PA/index.htm); this website contains information
on all Pennsylvania Superfund sites, including name, address, city, county, zip code, US EPA 1. D.
number, and National Priority List (NPL) status; click on the site name to learn more about any
Superfund site).

e Pennsylvania Resource Conservation and Recovery Act (RCRA) Facilities (web link:
www.epa.gov/reg3wcmd/ca/pa.htm; this website contains information for all Pennsylvania RCRA
sites, including facility name (click on this for more details), US EPA I. D. number, location (click
on this link to get a map showing the site in relation to nearby roadways), environmental
indicators (human exposure, groundwater — click on either of these to get the documentation
sheets for either or both), and clean up status (initiated, remedy selected, complete with or without
controls, construction completed)).

e Toxic Release Inventories (TRI) (web link: www.epa.gov/tri); this website is from the US EPA,
and contains some background information about TRI is and how it is used; releases for specific
areas can be found by entering a zip code on the title page; from here, the user can view the
facilities that are part of the TRI for the zip code entered, and the extent of releases that have
occurred over the years (starting with 1989, and continuing through 2001, the latest year for which
TRI information is available); click on the name of any facility shown to obtain a detailed report
about the releases and related activities associated with the facility (onsite, off-site, air emissions,
water discharges, land disposal)).

e Comprehensive Federal and State Site Environmental Database (Enviro-Facts) (web link:
www.epa.gov/enviro/index_java.html; this website contains information about virtually every type
of environmental matter known, both in terms of facilities and the media affected by these
facilities’ collective activities; under the “topics™ tab, click on the links related to “waste”,
water”, ““air’, “toxics”, “land, “radiation”, “maps™, and ““other’’, to determine the type of
media information desired; under the “advanced capabilities” tab, click on the “queries”,
“maps”, or “reports” links to locate more specific information; from here, the user will be led to a
page where gueries about any type of environmental site can be entered using a zip code, county
or State abbreviation; click on the “find it” link to locate information about one or multiple
environmental sites, or, to generate map locations for the any type of environmental site activity
desired; the map is interactive, and the user can “zoom in” for closer details about the site; this
database may include information on sites from the aforementioned Municipal and Residual
Waste, Storage Tanks, RCRA, HSCA, CERCLA, Act 2, and TRI databases; sites with National
Pollutant Discharge Elimination System (NPDES) and radiation-related permits also included in
this database).
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PENNDOT FORM EDD-VII

ENVIRONMENTAL DUE DILIGENCE PHASE 2: CLEAN FILL DETERMINATION

APPENDIX 1: LISTING OF WEB SITES AND RELATED CONTACTS FOR
ENVIRONMENTAL DUE DILIGENCE DATABASE SEARCHES

Sites for Aerial Photographs and Fire Insurance Maps

Aerial Photographs: Aerial photographs may be accessed via the Pennsylvania Department of
Conservation and Natural Resources (PA DCNR) web site (web link:
www.dcnr.state.pa.us/topogeo/gismaps/aerials.aspx.htm; click on the ““Proceed to the new
DCNR link, then click on the *“*Aerial Photos™ option; this will lead to a link for the U. S.
Geological Survey’s Aerial Photo Finder; information can be sought, and site location maps can
be generated by selecting the ““zip code”, ““populated place™, or “map location” options).

Sanborne Fire Insurance Maps: These maps may be obtained from EDR Sanborne, Inc., at 1-
800-352-0050, or at www.edrnet.com; click on the “Sanborne Maps™ link, and then click on the

phrase “Download Sample” to view an example of this map type. There is an additional cost for
obtaining these maps.
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PENNDOT FORM EDD-VI

ENVIRONMENTAL DUE DILIGENCE (EDD) PHASE 1
VISUAL INSPECTION FORM

DATE: October 13, 2011

SR/SEC: 0061, 03B COUNTY: Schuylkill
SEGMENT:

ECMS

PROJECT #: 12700
ACTIVITY: Bridge Replacement
LOCATION: North Manheim and West Brunswick Townships (40.641075 N, -76.107026 W)

Visual Site Inspection (EDD-PHASE 1):

] Stressed Vegetation Yes [ ] No [ X ]
] Staining on Soils Yes [ ] No [ X ]
] Staining Along PennDOT ROW

or on ROW Materials Yes [ ] No [ X ]
" Detectable odors Yes [ ] No [X ]
Comments:

Former gas station (Kramer) located to southeast of bridge site, previous Phase | ESA at bridge site and Kramer
property Phase Il investigation indicated that no contamination exists and that the tanks have been removed.

No other environmental issues observed.

FINDINGS

Check One:

X Due diligence inspection performed and no visual evidence of a spill or release in project ROW was
detected.

] Due diligence inspection performed and evidence of a spill or release in project ROW was detected. Phase
2 documents attached.

] Due diligence not applicable for this project. No waste or fill.

SIGNATURE: ///’ %% '

PRINTED NAME: John-Thomas Graupensperger

TITLE: Senior Environmental Specialist

ORGANIZATION: ASC Group, Inc.

*FORM MUST BE MAINTAINED FOR A MINIMUM 5 YEARS IN THE PROJECT FILE*
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Bridge / Structures Related Effective Policy Letters
For Contractor’s Alternate Designs

In addition to applicable portions of Desigh Manual Part 4, Pub 408, BC and BD standards, and AASHTO
Bridge Specifications all applicable portions of the following design policy (strike-off) letters will apply for
alternate designs developed by the contractor. These policy letters cover a variety of issues, concepts, and
specifications. Unless specifically permitted by the Alternate Specifications Part A or Part B, the contractor is
not permitted to utilize new concepts.

Number Date Subject

431-04-01 1/13/04 Quality Control of Design Submissions

431-06-01 1/24/06 Moratorium on Non-Composite Adjacent Prestressed Concrete
Box Beam Bridges

431-09-14 12/2/09 Publication 15M, Design Manual Part 4
Change No. 1

431-10-12 8/29/10 Bridge Design Standards, BD-600M Series (Pub. 218M):

September 2010 Edition

431-10-13 11/16/10 Bridge Construction Standards, BC-700M Series (Pub. 219M):
October 2010 Edition

431-11-03 4/4/11 Publication 218M, BD-628M
Modifications to Approach Slab Joints and Waterproofing Details
Implementation into Active Projects in Construction

431-11-06 7/13/11 Modification to Publication 15M, Design Manual Part 4
Implementation Measures to Mitigate Corrosion Of Substructure
J-Bar Reinforcement

431-11-08 7/29/11 Publication 15M, Design Manual Part 4 Addition of Section B
2.9P and Quality Assurance Form D-519 to Design Manual Part 4
for Construction Loading on Bridges

431-11-09 8/26/11 Publication 15M, Design Manual Part 4 Revision of Appendix J -
Approved Commercially Available or Consultant - Developed
Software

431-11-10 12/21/11 Summary of New Bridge and Structure Products

431-12-01 1/20/12 Publication 219M, BC-799M - Mechanically Stabilized Earth

(MSE) Retaining Walls - Modifications to Drainage Pipe
Requirements for 100-Year Design Life and
Implementation into Active Projects

431-12-02 2/13/12 Implementation of AAAP Cement Concrete

As of Feb 12 Page 1 of 1
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Engineer’s Seal and Certification

I, [Eormntms T SMaW I , do hereby certify pursuant to the
penalties of 18 Pa. C.S.A. Sec. 4904 to the best of my knowledge, information and
belief, that the information contained in this hydrology and hydraulics report,
accompanying plans and specifications for State Route 0061 Bridge over Mahannon
Creek have been prepared in accordance with accepted engineering practice, is true
and correct, and is in conformance with Chapter 105 Rules and Regulations of the
Department of Environmental Protection.
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I. PROJECT OVERVIEW

A. Introduction

The State Road (S.R.) 0061 over Mahannon Creek is an approximately 22-foot long single span
bridge. The bridge is located near the municipal boundary between North Manheim Township and
West Brunswick Township, Schuylkill County. The intersection of S.R. 0061 with S.R. 2013,
known locally as Centre Turnpike and South Liberty Street, respectively, is adjacent to the bridge.
The structure caries four lanes of traffic over the Creek and is scheduled for rehabilitation.

B. Existing Floodplain Management Regulations

The Federal Emergency Management Agency (FEMA) performs flood studies to identify areas
prone to flooding. These studies generally include a report, the Flood Insurance Study (FIS), and a
corresponding map, the Flood Insurance Rate Map (FIRM). FEMA FIS were published for: North
Manheim Township, community number 422013, November 6, 1996 (Reference 1), West
Brunswick Township, community number 422028, dated August 19, 1997 (Reference 2), and
Orwigsburg Borough, community number 421204, March 2, 1989 (Reference 3). The corresponding
FIRMs for North Manheim Township, map number 422013 0008 B, dated November 6, 1996 and
Orwigsburg Borough, map number 421204 0005 B, dated March 2 1989, indicate that Mahannon
Creek is located in a detailed study area within the Orwigsburg corporate limits, but is in an
approximate study area at the S.R. 0061 Bridge. Minimal hydrologic and no hydraulic information
on Mahannon Creek is available to aid in the development of a hydraulic model. As such, the
hydraulic model will be based primarily upon data collected specifically for this project. Copies of
the FEMA FIS and FIRM are provided in Appendices A-1 and A-2, respectively.

PennDOT’s design criteria are based upon road classification. S.R. 0061 is classified as a principal
arterial highway and as such, the structure is required to pass the 50-year storm without overtopping
the roadway. The Pennsylvania Department of Environmental Protection (PADEP) design storm is
based upon the development condition of the project area. Since this segment of S.R. 0061 is
located in a rural area, the PADEP check storm is the 25-year event. According to Chapter 105 of
the Pennsylvania Code, any rehabilitation to S.R. 0061 cannot increase water surface elevations
more than 1.0 feet. FEMA regulations do not apply to this project, as the subject structure is not
located in a FEMA detailed study area.

C. Proposed Structure Rehabilitation

The existing abutments will be rehabilitated and the bridge superstructure and deck will be replaced.
Minor profile adjustments to the bridge approaches closely matching current vertical geometry will
be performed as part of the rehabilitation. Low chord elevations at the upstream end of the bridge
will beset at elevations of 528.78 feet and 528.61 feet for the left and right abutments, respectively,
as measured from the North Geodetic Vertical Datum of 1929 (NAVD 1929). Compared to the
Existing Conditions, the proposed low chord elevations are approximately 0.92 feet and 0.52 feet
higher than the existing low chord elevations of 527.86 feet and 528.09 feet at the left and right
abutments, respectively. The proposed bridge width will not be changed from its current width,
which is approximately 72 feet in the direction of flow after accounting for the 15-degree bridge
skew.

1
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II.

HYDROLOGIC AND HYDRAULIC REPORT

This section of the report generally follows the H&H Report outline for an abbreviated H&H Report
set forth in PennDOT’s Publication 13M Design Manual 2, Chapter 10. The parentheses in the
headings designate the section of DM-2, Chapter 10 each section of the report is intended to address.

A.

Site Data (10.7.B.1)

1. Project Location and Description (10.7.B.1.a)

The bridge is located in Schuylkill County in North Manheim Township near the municipal
border with West Brunswick Township. Orwigsburg Borough municipal limits are
approximately 0.5 miles north of the project location. The bridge is adjacent to the
intersection of S.R. 0061 (known locally as Centre Highway) with S.R. 2013 (South Liberty
Street). FIRM'’s of the project area are provided in Appendix 2 and a map showing the
project location is provided in Appendix A-3.

The area surrounding the S.R. 0061 Bridge over Mahannon Creek is generally rural with
limited roadside development. Upstream of the bridge, a sewage treatment plant is located
on the right floodplain and is visible on the aerial photograph provided in Appendix A-4.

2. Existing Structures (10.7.B.1.b)

a. Upstream. The nearest upstream structure to the S.R. 0061 Bridge is the Woodview
Road Bridge. This bridge is a 27-foot single span, concrete bridge located
approximately 800 feet upstream of the S.R. 0061 Bridge. Low chords were
approximately 6 feet above the channel bed. No high water marks were observed in
the vicinity of the Woodview Road Bridge. Since this bridge is not located in close
proximity of the project location, the Woodview Road Bridge was not included in this
project’s hydraulic model. A photograph of this bridge is provided in Appendix A-5.

b. Site. The S.R. 0061 Bridge is a single span, reinforced concrete T-Beam bridge that
carries four lanes of traffic over Mahannon Creek. The clear bridge span from
abutment to abutment is approximately 22.22 feet. Bridge low chords are
approximately 12.0 feet above the channel bed at elevations of 527.86 feet (NAVD
1929) at the west abutment (left abutment facing downstream), and 528.09 feet at the
east abutment. The width of the structure is 73.5 feet, measured along the skew. No
high water marks were observed in the vicinity of the S.R. 0061 Bridge. Photographs
of the existing S.R. 0061 Bridge are provided in Appendix A-5. HEC-RAS cross
sections of the bridge are provided throughout Appendix B.

2
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c. Downstream. The nearest downstream structure to the S.R. 0061 Bridge is the
Antique Lane Bridge. This bridge is a 13.5-foot single span, grate bridge located
approximately 400 feet downstream of the S.R. 0061 Bridge. Upstream low chord
elevations are 522.36 at both abutments. No high water marks were observed in the
vicinity of the Antique Lane Bridge. Since this bridge is located in close proximity of
the project location, the Antique Lane Bridge was included in this project’s hydraulic
model. A photograph of this bridge is provided in the Appendix A-5.

3. Environmental (10.7.B.1.b)

Headwaters to Mahannon Creek are located north of the S.R. 0061 Bridge. The stream flows
through Orwigsburg Borough into North Manheim Township and discharges into the
Schuylkill River. At the time of the field reconnaissance, Mahannon Creek was noted as
having continuous flow. According to Pennsylvania Code Title 25 Environmental
Protection, Chapter 93 Water Quality Standards, Mahannon Creek drainage basin is
classified as a Cold Water Fishery with Migratory Fishes (CWF, MF). The PA Fish and Boat
Commission does not list Mahannon Creek as a stocked stream. Mahannon Creek is verified
as having natural trout reproduction; however, Class A Wild Trout are not located in the
creek.

4. Ice and Stream Stability (10.7.B.1.c)

Construction plans for the bridge indicate that the bridge footings were built on bedrock.
Other existing bridge records include an inspection report dated August 27, 2007
documenting the presence of a scour hole underneath the bridge. The scour hole was
measured as 33 inches deep at the upstream bridge face and tapered to 18 inches at the
downstream face (as indicated on page 5 under channel protection of the inspection report)..
Contraction scour and lateral streambed movement were noted upstream of the bridge. A
copy of the inspection report is provided in Appendix A-6.

Field reconnaissance indicated that the current conditions were consistent with the
information provided in the inspection report. Streambanks showed signs of erosion.
Streambanks were exposed, and trees were tilted toward the main channel. Upstream of the
bridge, a scour hole in the center of the channel had formed. Exact scour depths were not
measured at the time of the field reconnaissance. The streambed appeared to consist mostly
of granular material, with some cobbles. The streambed under the bridge has no vegetation
and has some debris buildup. Rock protection was noted along the abutments, which appear
to be a countermeasure for scour. Based upon field observations and documentation, erosion
and scour is not an immediate concern at the bridge. Scour depths have reached the bedrock,
and the likelihood of additional channel erosion will be minimized with regular maintenance
and inspections.

North Manheim Township Officials were unavailable to provide comment about problems
with scour or any issues related to ice jams at the bridge. The FIS does not address ice and
stream stability issues.

3
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5. Photographs (10.7.B.1.d)

Photographs of the existing bridge, downstream structure, upstream structure and the
surrounding area are provided in Appendix A-5. Included in Appendix A-5 is a photo
location map that shows the location and orientation of each photograph.

6. Debris (10.7.B.1.e)

During site reconnaissance for this project, no significant accumulation of debris was
observed at the S.R. 0061 Bridge. Site reconnaissance was conducted during low flow
conditions, at which time the flow through the bridge was absent of debris. North Manheim
Township officials could not be reached to comment on any debris related issues. Based on
field observations, debris is not considered a significant problem at the bridge and problems
should be handled on an as-needed basis.

7. Site Inspections (10.7.B.1.e)

The conditions of the project site, including the channel and bank areas, were observed by
the engineer responsible for the hydrologic and hydraulic analysis. Survey personnel also
spent numerous days in the project area collecting data for this analysis. During these
periods, field survey data such as key dimensions, elevations, and photographs were
obtained. Site observations were made on the following dates:

e July 31, 2009 — H&H field reconnaissance
e Summer, 2009 — Survey conducted

8. Approvals (10.7.B.1.)

Line and grade was approval by PennDOT District on April 2, 2010.

B. Hydrologic Analysis (10.7.B.2)
1. Drainage Area (10.7.B.2.a)

The FEMA FIS for Orwigsburg Borough provides the drainage area to a point approximately
1000 feet upstream of the S.R. 0061 Bridge. This point is the downstream corporate limit for
the Borough. This area was listed as 5.5 square miles. Delineation of the drainage area to
the S.R. 0061 Bridge was determined using StreamStats. StreamStats is an internet-based
interactive mapping tool created by USGS to assist users in determining watershed
characteristics such as drainage area and basin composition. The drainage area to the S.R.
0061 Bridge over Mahannon Creek was determined to be 5.61 square miles. The drainage
area obtained from StreamStats was compared to a USGS map to verify the drainage area to
the S.R. 0061 Bridge. Based on the proximity to the Orwigsburg Borough municipal limits,
and comparisons to a USGS map, a drainage area of 5.61 square miles to the S.R. 0061
Bridge was considered accurate. A map depicting the drainage area is provided in Appendix
A-T.

4
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2. Design Flood Discharges — Methods (10.7.B.2.b)

The Orwigsburg FIS reports a flow of 2,040 cfs at the downstream corporate limit. The FIS
flows were calculated by the United States Army Corps of Engineers (USACE) in 1988 using
Bulletin 17b, which is based on flows from gaged streams in Schuylkill, Carbon, and other
adjacent counties. A regional curve depicting drainage area vs. 100-year discharge was
generated and applied to all ungaged streams including Mahannon Creek. There is no
approved Act 167 Stormwater Management Plan for Mahannon Creek; therefore, there are
no Act 167 flows available for use by this project.

The National Flood Frequency (NFF) program version 3.0 utilizes USGS regression
equations published in document USGS WRI 2000-4189 to determine the peak flows for
various design storms. Variables used by the regression equations to compute design flows
for the Mahannon Creek are provided in Table 1.

Table 1 — NFF Regression Equation Parameters

NFF Hydrologic Parameter Value
Peak Flow Region A

Percentage of Forested Area 60.0%
Percentage of Urbanized Area 13.2%
Percentage of Area Underlain by Carbonate Geology 0.00%
Percentage of Area Controlled by Lakes, Swamps, and Reservoirs | 0.73%

Since PSU-IV was superseded by USGS WRI 00-4189, it is no longer valid as a sole source
of hydrology. However, since no FEMA flows are available, the flows to the S.R. 0061
Bridge were calculated using PSU-IV for comparison purposes. Variables used by the PSU-
IV to compute design flows for the Mahannon Creek are provided in Table 2.

Table 2 — PSU IV Regression Equation Parameters

PSU-IV Hydrologic Parameter Value

Latitude of Drainage Area Outlet | 40°, 38, 29”

Longitude of Drainage Area Outlet | 76°, 6, 20”

Percent Forest 60.0%
Std. Deviation Sy (Plate 2): 0.295
Skew Coefficient (Plate 3): 0.370

5
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Table 3 provides a comparison of the design flows computed by various hydrologic methods.
The FEMA 100-year flow will be used as the 100-year design flow because it is the most
conservative value. The NFF flows will be used for all other design flows because no FEMA
flows were provided for these events. A table listing both sets of flows is provided in Table
3. Supporting hydrologic calculations are provided in Appendix A-8.

Table 3 — Summary of Flows

Peak Discharges (cfs)
Method
25-year | 50-year | 100-year
FEMA N/A N/A 2,040
NFF 1,290 1,610 2,000
PSU-IV 855 1,103 1,397
Design Flows [ 1,290 1,610 2,040

C. Hydraulic Analysis (10.7.B.3)

1. Existing Conditions Model

The Existing Conditions Model was created with information based on field observations and
topographic data collected specifically for this project. No prior hydraulic models were
available to use as a foundation for this project’s hydraulic model. This model was based on
the following parameters:

Ground Survey Data

Manning’s “n” Roughness Coefficients Obtained from Field Reconnaissance
Ineffective Flow Areas Identified from Bridge Geometry

Incorporation of Project Design Flows

Boundary Conditions Based Upon Normal Depth

Survey Data - Survey for this bridge replacement project was collected in the summer of
2009. Cross sections within 500 feet upstream and downstream of the bridge were created
based upon project survey. Cross sections were placed at important changes to the floodplain
and channel geometry. The S.R. 0061 Bridge and the Antique Lane Bridge geometry were
coded into the hydraulic model based upon surveyed measurements.

Manning’s “n” Roughness Coefficients - Manning’s “n” roughness coefficients within the
reach were entered to reflect conditions noted during the field reconnaissance. Coefficients
for both the left floodplain and right floodplains upstream of S.R. 0061 Bridge were modeled
as 0.08 to be consistent with the forest cover on the floodplain. Downstream of the S.R.
0061 Bridge was light brush and the Manning’s “n” for the left floodplains was modeled as
0.06. The right floodplains downstream of the S.R. 0061 Bridge consisted of medium to
dense brush and the coefficient used to model this cover was 0.10. At the project location,
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the channel was generally straight with no shoals. A Manning’s coefficient of 0.040 was
used for the main channel.

Ineffective Flow Areas - Ineffective flow areas were added to the model to identify locations
where water would likely pond and not provide any conveyance capacity. In areas where the
bridge geometry impedes flow, beyond the upstream and downstream bridge faces,
ineffective flow areas were added to the model to represent the influence of contraction and
expansion around the bridge on W.S.E. Ineffective flow areas were added to the model
based on a contraction ratio of 1:1 upstream of the bridge, and an expansion ratio of 2:1
downstream of the bridge. Contraction/expansion coefficients of 0.3 and 0.5, respectively,
were applied for most cross sections with ineffective flow areas around the bridges. Cross
section 11+41 had higher contraction/expansion coefficients (0.6 and 0.8, respectively) to
account for the abrupt contraction of the flow from the wide floodplain to the smaller bridge
opening.

Design Flows - Design flows calculated in the hydrologic section were incorporated into the
hydraulic model. Flows remained constant throughout the reach.

Boundary Conditions - A mixed flow regime was used to calculate the Water Surface
Elevations (W.S.E.) for the Existing Conditions Model. Mixed flow utilizes both subcritical
flow and supercritical flow to determine water surface elevations. In subcritical flow, the
program determines water surface elevations at the furthest downstream cross section and
continues the calculations upstream. In supercritical flow, the program determines water
surface elevations at the furthest upstream cross section and continues the calculations
downstream. Running HEC-RAS in a mixed regime allows the program to select a W.S.E.
with the highest energy grade line to identify the appropriate water surface.

In order to obtain a starting water surface elevation, boundary conditions were required. The
boundary conditions of both the upstream and downstream cross sections were established as
a function of normal depth. A bed slope of 0.017 ft/ft was used to compute a normal depth
boundary condition at the downstream end of the reach. A bed slope of 0.003 was used to
determine the normal W.S.E. at the upstream portion of the reach.

In order to balance the energy calculations computed by the HEC-RAS program more
quickly and obtain a more accurate W.S.E. at the downstream end of the model, the
downstream cross section was copied several times and offset at the downstream end of the
model. These additional cross sections were added to the model to obtain a W.S.E. elevation
at the downstream cross section that is based on successive calculations of cross section
geometry, channel slope, and downstream water surface elevations, which more accurately
reflects the W.S.E. at the downstream cross section than that calculated with the channel
slope alone. Five (5) additional cross sections were added at the downstream end of the
reach by copying cross section 05+29 downstream at 100-foot intervals. Ground elevations
for the copied cross sections were adjusted to be consistent with the downstream channel
slope of Mahannon Creek.
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Table 4 lists the Existing Conditions Water Surface Elevations. The S.R. 0061 Bridge is not
overtopped by the 100-year event; however, backwater from the bridge will impact the
sewage treatment plant. Although increases in the 100-year W.S.E. are acceptable for
streams not located in detailed study areas, increasing the risk of flooding at any non-
PennDOT structure is not permissible. Thus, the 100-year W.S.E.’s cannot increase
upstream of the S.R. 0061 Bridge. Output tables and cross sections are provided for the 25-
year, 50-year, and 100-year storms in Appendices B-1, B-2, and B-3, respectively.

2. Proposed Bridge Rehabilitation (10.7.B.3.b.1)

a. Bridge Description

The existing bridge abutments will be rehabilitated at the S.R. 0061 crossing of
Mahannon Creek, and the superstructure and deck will be replaced as part of this project.
The anticipated rehabilitation includes removal of up to six inches of concrete from the
existing abutment faces, installation of new rebar, and constructing up to six inches of
new concrete on each face. The Proposed Conditions were modeled with the maximum
reduction of six inches per side for a total reduction of one foot. With these changes, the
clear span will be reduced to a minimum of 21.22 feet. The existing reinforced concrete
T-beam superstructure will be replaced with composite P/S concrete spread box beams.
To compensate for the narrower waterway opening, the low chords of the bridge will be
raised approximately 0.92 feet and 0.52 feet to elevations 528.78 feet and 528.61 feet at
the left and right abutments. Approach roadwork will be conducted to tie the new bridge
deck in with the existing roadway.

b. Backwater & Velocity (10.7.B.3.b.1)

The resultant W.S.E.’s for the existing and proposed S.R. 0061 Bridge are provided in
Table 4. For the 25-year, and 50-year storms, the backwater upstream of the bridge will
be increased by the bridge rehabilitation. Backwater for the 100-year storm will be
reduced for those sections situated outside of the right-of-way. These results are
attributable to alteration of the bridge opening configuration. For the smaller events, the
low chord is not submerged, thus water surfaces will increase due to the reduction in flow
area with the addition of new concrete to the existing bridge abutments. The increase in
flow area from raising the proposed low chords offsets the loss of flow area from the
addition of new concrete to the abutments. This results in a 0.06-foot increase in the
W.S.E. directly upstream of the bridge for the 100-year storm, and a reduction of up to -
0.03 feet further upstream. As the proposed bridge rehabilitation will not be overtopped
by the 50-year storm and does not create an increase in the backwater upstream, the
proposed bridge configuration is considered acceptable.

The hydraulic analysis indicates that there will be an increase in the 25- and 50- year
water surface elevations upstream of the proposed bridge rehabilitation in the vicinity of
the Orwigsburg Sewage Treatment Plant. The ground elevation at the southeast corner of
the Plant is 528.95 feet. The proposed 25-year water surface elevation in the Mahannon
Creek is less than this ground elevation and the proposed 50-year water surface elevation
increases 0.04 feet to elevation 529.36 feet at this location. Structures at the water
treatment plant are above ground and the water surface increase for the 50-year event is
not anticipated to noticeably impact the access, function,

8
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Table 4 — Existing and Proposed Conditions Water Surface Elevation Comparison

River Sta. Existing Conditions WSE Proposed Conditions WSE A WSE
25-year 50-year 100-year 25-year 50-year 100-year 25-year 50-year 100-year
- (D) ¢i3) (¢0) ¢i3) (€0 ¢i3) ¢i3) ¢i3) (€0

17+47 528.16 529.40 531.28 528.45 529.44 531.25 0.29 0.04 -0.03
16+14 528.02 529.36 531.27 528.36 529.39 531.24 0.34 0.03 -0.03
15406 527.95 529.32 531.26 528.31 529.36 531.23 0.36 0.04 -0.03
13499 527.93 529.32 531.25 528.30 529.35 531.22 0.37 0.03 -0.03
12482 527.88 529.28 531.23 528.26 529.31 531.20 0.38 0.03 -0.03
12403 527.75 529.16 531.20 528.15 529.20 531.18 0.40 0.04 -0.02
11458 527.68 529.12 531.11 528.10 529.16 531.08 0.42 0.04 -0.03
11441 527.20 528.48 530.32 527.70 528.60 530.38 0.50 0.12 0.06
11400 SR 0061
10445 523.83 524.62 525.55 523.80 524.51 524.93 -0.03 -0.11 -0.62
09+77 523.35 523.55 520.75 523.35 523.55 520.81 0.00 0.00 0.06
8+72 523.40 523.65 523.95 523.40 523.65 523.95 0.00 0.00 0.00
07429 523.34 523.59 523.87 523.34 523.59 523.87 0.00 0.00 0.00
06+60 523.29 523.53 523.81 523.29 523.53 523.81 0.00 0.00 0.00
06+50 Antique Lane Bridge
06+24 522.37 522.95 523.62 522.37 522.95 523.62 0.00 0.00 0.00

05+92.50* 522.37 522.94 523.62 522.37 522.94 523.62 0.00 0.00 0.00

05+60.50* 522.36 522.94 523.61 522.36 522.94 523.61 0.00 0.00 0.00
05+29 520.80 521.22 521.76 520.80 521.22 521.76 0.00 0.00 0.00
04429 518.30 518.30 518.30 518.30 518.30 518.30 0.00 0.00 0.00
03429 516.60 516.60 516.60 516.60 516.60 516.60 0.00 0.00 0.00
02+29 514.90 514.90 514.90 514.90 514.90 514.90 0.00 0.00 0.00
01429 513.20 513.20 513.20 513.20 513.20 513.20 0.00 0.00 0.00
00+29 511.50 511.50 511.50 511.50 511.50 511.50 0.00 0.00 0.00

*Interpolated Cross Section
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Table 5 — Channel Velocity Comparison

River Sta. Existing Conditions Channel Velocity Proposed Conditions Channel Velocity A Channel Velocity
25-year 50-year 100-year 25-year 50-year 100-year 25-year 50-year 100-year
- (fps) (fps) (fps) (fps) (fps) (fps) (fps) (fps) (fps)

17+47 4.97 3.88 3.02 4.39 3.84 3.04 -0.58 -0.04 0.02
16+14 4.24 3.24 2.55 3.67 3.21 2.56 -0.57 -0.03 0.01
15+06 2.98 2.49 1.95 2.65 247 1.95 -0.33 -0.02 0.00
13+99 1.87 1.60 1.40 1.67 1.59 1.41 -0.20 -0.01 0.01
12+82 2.68 2.55 2.12 2.44 2.53 2.14 -0.24 -0.02 0.02
12+03 3.69 3.59 2.48 342 3.58 2.49 -0.27 -0.01 0.01
11+58 3.77 3.58 3.25 3.47 3.56 3.26 -0.30 -0.02 0.01
11+41 5.83 6.32 6.73 5.31 6.01 6.44 -0.52 -0.31 -0.29
11+00 SR 0061
10+45 12.37 13.23 14.32 12.14 13.13 15.43 -0.23 -0.10 1.11
09+77 5.75 6.82 18.72 5.75 6.82 18.38 0.00 0.00 -0.34
8+72 2.47 2.75 3.09 2.47 2.75 3.09 0.00 0.00 0.00
07+29 2.77 3.16 3.62 2.77 3.16 3.62 0.00 0.00 0.00
06+60 3.01 3.40 3.73 3.01 3.40 3.73 0.00 0.00 0.00
06+50 Antique Lane Bridge
06+24 2.53 2.44 2.29 2.53 2.44 2.29 0.00 0.00 0.00

05+92.50* 1.86 1.87 1.91 1.86 1.87 1.91 0.00 0.00 0.00

05+60.50* 1.50 1.54 1.61 1.50 1.54 1.61 0.00 0.00 0.00
05+29 9.04 9.65 10.22 9.04 9.65 10.22 0.00 0.00 0.00
04+29 4.27 5.32 6.74 4.27 5.32 6.74 0.00 0.00 0.00
03+29 4.27 5.32 6.75 4.27 5.32 6.75 0.00 0.00 0.00
02+29 4.27 5.32 6.74 4.27 5.32 6.74 0.00 0.00 0.00
01+29 4.27 5.32 6.74 4.27 5.32 6.74 0.00 0.00 0.00
00+29 4.27 5.32 6.75 4.27 5.32 6.75 0.00 0.00 0.00

*Interpolated Cross Section

10

P:\2009\2515\01 SR 61 PE\Task 23 H&H Rpt\DOCS\Resubmission 3-22-2010\SR 0061 over Mahannon Creek H&H REPORT 3-22-2011.doc




Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

or intrinsic value of the structures at this cross section. Since water surfaces for the 25-
and 50-year events are less than the ground elevations near the sewage treatment plant at
all other upstream cross sections, and the 100-year water surface elevations are less than
the existing condition a flowage easement should not be necessary.

A comparison of the existing and proposed changes in channel velocity for the S.R. 0061
Bridge is provided in Table 5. For the 25-year and 50-year flows, the channel velocity
will decrease due to the rise in W.S.E. For the 100-year flow, the channel velocity will
increase downstream of the bridge. This is attributable to the decrease in the 100-year
W.S.E. Overall changes to channel velocity are less than 0.5 feet per second of the
Existing Conditions upstream of the S.R. 0061 Bridge. Supporting hydraulic information
and tables for the 25-year, 50-year, and 100-year flows are provided in Appendices C-1,
C-2, and C-3, respectively.

¢. Scour (10.7.B.3.b.2)

A preliminary scour analysis was completed for the 100-year and 500-year storm events.
Because no specific grain size of the material lining the channel was available, the Dsg
particle size was estimated from visual observations during the site reconnaissance.
Scour calculations will be updated when a sieve analysis is available. Visual observation
of the main channel identified the bed material as consisting of primarily gravel and
cobbles. As such, a Dsg particle size of 0.5 inches (0.042 feet) was chosen. Dos values
were assumed to be approximately three times the size of Dsy values. Using a Dsg
particle size of 0.042 feet, the 100-year and 500-year critical velocities were determined.
Since both the 100-year and 500-year velocities in the channel are less than the critical
velocity (determined by the methods in HEC-18), clear-water scour occurs. Positive
contraction scour depths of 4.94 feet and 10.37 feet were calculated for the 100-year and
500-year events, respectively. Although contraction scour is positive, scour will not
occur since the bottom of the channel is at bedrock.

The abutments will be protected from the damaging effects of scour by riprap. Based
upon the bridge opening velocity of 9.65 ft/s for the 100-year event, the abutments will
be protected with R-8 riprap. Therefore, no abutment scour is anticipated.

d. Comments and Computations (10.7.B.3.b.3)

Geometric data for the Mahannon Creek HEC-RAS Model was Obtained from two
different sources. In the vicinity of the S.R. 0061 Bridge, geometric data was obtained
from a digital terrain model (DTM) of the project area developed from topographic
ground survey data collected in the summer of 2009. The stream geometry was exported
to HEC-RAS as a GEO file and imported into the program to form the basic hydraulic
model.

Due to the size of the floodplain, a DTM was not created for the entire floodplain.
Survey point shots taken at select points crossing the floodplain to create cross sections of
the floodplain upstream and downstream of the DTM. Point shots were taken in rows
perpendicular to the flow in the Mahannon Creek, at approximately 50 foot intervals
crossing the floodplain. Rows of point shots forming the cross sections were located
approximately 100 feet apart.
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To ensure that all cross sections closed, contours extracted from a digital elevation map
(DEM) of a USGS Quad Map were used to supplement the survey data at the outside
edges of the floodplain, locations beyond the limits of the DTM or point shots. All data
imported into HEC-RAS was manually manipulated in order to obtain the proper
geometric representation of the cross sections and the existing and proposed bridge
geometries.

The hydraulic model of the project was developed as follows:

1. For the Existing Conditions Model, cross sectional information was inserted into
HEC-RAS electronically and was manually manipulated to produce cross sections
consistent with actual conditions. Design flows were added for the 25-year, 50-
year and 100-year storms, and their corresponding boundary conditions were
programmed to utilize normal depth as both an upstream and downstream
boundary condition since known water surfaces were not available.

2. Once current topographical data was entered into the Existing Conditions Model,
the furthest downstream cross section was copied five times at the downstream
end of the model. This helped to balance energies more quickly and obtain a
more accurate downstream water surface elevation when using the normal depth
as a boundary condition.

3. The proposed modifications to the bridge geometry indicative to the rehabilitation
were inserted into the Existing Conditions Model to create the Proposed
Conditions Model.

The Antique Lane Bridge, existing S.R. 0061 Bridge and proposed S.R. 0061 Bridge
were modeled in HEC-RAS by entering roadway data for the two configurations into the
model using high and low chord elevations of the structures. While the Antique Lane
Bridge is roughly perpendicular to the flow, the S.R. 0061 is skewed approximately 15
degrees. The existing and proposed S.R. 0061 Bridge’s span length and width were
adjusted manually before coding the bridge geometry into HEC-RAS for the bridge skew.
No skew adjustments were made to the Antique Lane Bridge

There are no computational errors in HEC-RAS for either the Existing Conditions or
Proposed Conditions hydraulic models. Warnings were noted at several cross sections in
each model; however, these warnings are similar for each model based upon the
frequency of the event evaluated and are considered to have essentially no impact upon
the modeling results. Warnings produced at multiple cross sections indicated the need for
additional cross sections. As the cross sections were situated at important channel
changes and were typically placed no more than 100 feet apart within the survey limits,
additional cross sections were not added to the model. At some locations, the warnings
noted that divided flow was calculated for the low flow events. In most of these
locations, where split flow occurs, a portion of the overbank was blocked from the
conveyance calculations for the cross section by coding the overbank areas as ineffective
flow. HEC-RAS also noted at multiple cross sections that the critical depth could not be
determined during the specified number of iterations and defaulted to the iteration with
the lowest energy. When the number of iterations was increased to the maximum
permissible by HEC-RAS, the critical depth warnings persisted. A warning message at

12

P:\2009\2515\01 SR 61 PE\Task 23 H&H Rpt\DOCS\Resubmission 3-22-2010\SR 0061 over Mahannon Creek H&H REPORT 3-22-2011.doc



Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

one cross section indicated that there was no valid subcritical solution and the program
defaulted to the W.S.E. equivalent critical depth. Since the program was run in a mixed-
flow regime, no action was necessary to address this warning.

e. Channel Changes and Bank Protection (10.7.C.3.b.8.iv and v)

There are no permanent substantial channel realignments, widening or alterations
proposed to Mahannon Creek associated with this project. Limited clearing of vegetation
within the floodplains surrounding the bridge will be necessary to provide access to the
existing bridge. The size of this area is anticipated to be limited to only the area
necessary to access the bridge, rehabilitate the existing abutments, and construct the new
superstructure.  All earth disturbance caused by this project will be permanently
stabilized according to the specifications set forth in the project’s Erosion and Sediment
Pollution Control Plan. This limited amount of disturbance within the floodplain is not
anticipated to measurably alter the hydrology or hydraulics of the creek.

D. Temporary Conditions (10.7.B.3.b.3)

The Temporary Conditions Model depicts the staging needed to provide a work environment for the
contractor to complete the demolition of the bridge and construction of a new structure. This model
is created to demonstrate that the construction staging does not significantly affect the surrounding
area and does not require an excessive expenditure or effort to construct. Temporary staging was
developed to accommodate construction activities and provide for two lanes of traffic during the
construction.

The base flow, 1-year and the 2.33-year storm events were examined for the Temporary Conditions
Model. The base flow value was determined by StreamStats. The 10-year Base Flow (BF10YR) of
4.21 cfs was from the StreamStats output tables contained in Appendix A-7. The 1-year and 2.33-
year flows were extrapolated from the NFF flood frequency curve provided in Appendix A-8. The
I-year and 2.33-year flows were approximated to be 100 cfs and 400 cfs, respectively.

As no suitable traffic detours are available, the bridge rehabilitation will be constructed in multiple
phases. Each phase will consist of traffic being detoured to one side of the bridge. While traffic is
detoured, the other side of the bridge deck and superstructure will be removed to allow access to the
abutments. Once repairs to the abutments are complete, the superstructure and deck for that half of
the bridge will be erected. Traffic will then be detoured onto the renovated section of the bridge
while the same process is repeated to renovate the other half of the existing bridge.

To maintain a dry work area, two (2) three-foot (3’) diameter RCP pipes will be placed on the
channel bed that will extend from the upstream to downstream face of the bridge. A sandbag
cofferdam will be erected to an elevation of approximately 522.75 feet. The temporary pipes and
cofferdam are to remain in place during both phases of construction.

Modeling results indicate that these Temporary Conditions are sufficient to prevent the 1-year storm
from flooding the work zone during construction. The 2.33-year storm will overtop the sandbag
cofferdam by approximately 2.5 feet. Although the 10-year storm will overtop the cofferdam, S.R.
0061 will not be overtopped, and S.R. 0061 will be useable during the Temporary Conditions.

Backwater from the 2.33-year storm in the temporary condition will propagate upstream of the

bridge to the upper limit of the model, located approximately 700 feet upstream of the bridge at cross
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section 17+47. The 2-year water surface during the bridge rehabilitation will tie into the existing 2-
year water surface between cross sections 16+14 and 17+47. During this storm event, water will
leave the banks of the stream in a similar manner to the existing condition and pond in the left
floodplain upstream of the bridge. Upstream WSE’s are below 526.30 feet and will not impact any
structures. A comparison of the Existing Conditions and Temporary Conditions 2.33-year WSE’s
are provided in Table 6.

Table 6 — Temporary Condition WSE Impacts

Existing Conditions Temporar
River Sta. WSE Conditions WSE A WSE
2.33-year 2.33-year 2.33-year
- (fo) (ft) (ft)

17+47 526.39 526.29 -0.10
16+14 525.28 525.65 0.37
15+06 524.66 525.61 0.95
13+99 524.44 525.57 1.13
12+82 523.26 525.54 2.28
12+03 523.17 525.49 2.32
11+58 523.08 525.47 2.39
11+41 523.07 525.42 2.35
11+00 SR 0061
10+45 522.23 522.25 0.02
09+77 522.30 522.30 0.00
8+72 522.28 522.28 0.00
07+29 522.26 522.26 0.00
06+60 521.02 521.02 0.00
06+50 Antique Lane Bridge
06+24 519.59 519.59 0.00

05+92.50* 519.73 519.73 0.00

05+60.50* 519.56 519.57 0.01
05+29 518.75 518.74 -0.01
04+29 517.04 517.04 0.00
03+29 515.35 515.34 -0.01
02+29 513.64 513.64 0.00
01+29 511.95 511.94 -0.01
00+29 510.24 510.24 0.00

*Interpolated Cross Section

Field conditions may necessitate the need to change the Temporary Conditions from those depicted
in the hydraulic analysis. It is the intent of this analysis to demonstrate that the bridge construction
can be completed with reasonable efforts to accommodate flow in the stream and maintenance of
two lanes of traffic during construction. The HEC-RAS results of the Temporary Conditions
Modeling are provided in Appendix C-4.
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E. Risk Assessment (10.7.B.4)

1. Economic Assessment

Floodplains around the creek are generally forested and rural. The only structure within the
floodplain is the sewage treatment plant upstream of the bridge. The effect of backwater
from the bridge on this structure was considered in the design. As the existing 100-year
storm impacts the sewage treatment plant, any proposed modifications to the S.R. 0061
Bridge cannot cause an increase in backwater for the 100-year event. As the proposed
abutment rehabilitation is expected to decrease the span of the bridge, the low chords of the
bridge needed to be raised to compensate for the 1-foot reduction in span. The proposed
design of the bridge was intended to limit the amount of vertical profile adjustments to S.R.
0061. With few structures in the floodplain and an overall decrease in the 100-year W.S.E.,
the economic impact of the project is expected to be minimal.

2. Qvertopping

The existing structure has a hydraulic opening of 194.80 square feet. Raising the low chords
and reducing the span length will increase the proposed hydraulic opening by approximately
7 square feet to 201.94 square feet. Based upon the surrounding topography and the vertical
profile of S.R. 0061, the proposed structure will not be overtopped during the 100-year
design flow. As this exceeds the 50-year design storm specification based upon roadway
classification, the hydraulic opening is considered acceptable.

3. Community Impact

As S.R. 0061 is principal arterial highway and one of the areas primary routes of
transportation; therefore, inundation of the road by flooding would have a significant impact
upon North Manheim Township. Flooding of the road is expected to be a rare occurrence,
however. Modeling results indicate that the Proposed Conditions are not overtopped by the
100-year storm.

4. Environmental Risk

The potential for changes to the ecology or the aquatic habitat of the creek and floodplains by
this project is anticipated to be minimal. No permanent rock or other foreign material will be
introduced into the main channel or overbank areas other than the riprap protection adjacent
to the abutments of the bridge, which is necessary to protect the bridge from scour and
stabilize the embankment adjacent to the bridge abutments.

5. Preliminary Cost Estimate (10.7.C.6)

A Preliminary cost estimate for the S.R. 0061 Bridge rehabilitation was prepared as part of
the conceptual TS&L package. The total cost for the bridge rehabilitation was estimated to
be $269,000. A copy of the preliminary cost estimate is provided in Appendix A-9.
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F. Summary Data Sheet (10.7.B.5)

A summary data sheet with pertinent project information is provided in Appendix A-10.

G. Drawings (10.7.B.6)

Final TS&L Drawings are pending. A copy of a conceptual TS&L Drawing is provided in Appendix
D-1. Supplementary roadway drawings are provided in Appendix D-2. A map depicting the
existing and proposed 100-year floodplain limits is provided in Appendix D-3. A sketch of the
Temporary Conditions is provided in Appendix D-4.
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APPENDIX A-1

FEMA Flood Insurance Studies

Appendix Includes: North Manheim Township FIS, West Brunswick Township
FIS, and Orwigsburg Borough FIS
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¥

The climate is chargccerized by Cempararures ranging From averages
highs of 72 deprvees Fahreohait (°F) in swsner te 27°F Lo winber,
The avevage atmual cainiall fof the reglon is 44 inches,

The topography of the area variles from steep mountain slopes in
i ot th gecbtico o Enttlr =nllirg Aills throwghouwr most of the
Cownehip.

Frincipal Fleod Freblems

Tha maior flaed prokless ‘n the Tewnship of Worch Manheia are
associabed with Mahesare Creek snd Che Schoyikll] River. Flooding
along the Schuylikill River oaccurs during all sepascens of the wear
wizh The maln fieod sessen being sbPring. Spoing Floods &ara
5gnqra]1w rhe resulr of a combination o Heavy ratms At ST

me k., Sunmer snd Tall flecds sve penezslly the vesulc of
widenpraad heavy ralnfall

The Schuvlkill River has a recorded flood hizcery dating back oo
15%%,  Floods that ipundated wvatious patts of the Bocough ace

known Lo hawve occurced in July 1935, May 1962, and Jupe 1972, The
largest fleod of record ccourved in June 1972 and resulted from o
feur-day rainfali assosiated wich Trapical Siopr dgnes. There s

licele awal_able information comcerning Che hisiory of floodiog in
tha sommanity.

Flaed frotecnicr. Mepas-ooes

The USACE constructed Blue Mazsh Dam, a mulpi-purpafe soracbyre,
an Tulgebocken Greek. appreximataly 7 miles above Qts conflusnce
wizhk the SefuvikIli Eiver. Thid poejest vi: cenpleted in 1787,
et pignlficantly reduozas [lsed Lewele ie the ity of Reading im
Betes Coanty.  This reduciion 1o ilood wWalers Ls suheequently
pyperienced downstream alnnE rhe EnhuylkilL Biver. The efforrs of
Blue Marsh Dam wers considered im the hydrolegic analysis For zhis
FI15.

Several dams exist along the study reach of the Schuylkill Blwer.
Howaver, these dams are used fof purpases sthe: than lood

contrel

Ne meaauTes have bean taken ta alleviare flonding within the
Tawrshio of ¥erch Hanhaim. HResidents depend om Warnings L8 sued
through radie and selevizien broadcasts, and lesal mewspapers for
infarmation about possible [leod copditions, Fleod warnlngs and
Flond-peak predictions are issued by the Qatiensl Dossphe ano
Atpospher Lo Administration Fleed Forecasting Cemfers in
fiarri=imirg, Pennayplvania, and Toedbon, fee Jersay.
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3.1

ENCINEERLAG HETHODS

For the Ploading soucces studied in detail in the community, scandard
nydroleglc and bhydrauvlie stugy mechods were uged o determline che 1lgod
hazard data required for this FIS., Flood events of a magnicode which
are expeclad oo be equaled or excesded once on the averapge during any
10-, 5&-, 18-, or 3Hi-year period {(recurrcmce interval} have been
splocrad as hewing apecial sipnificance for floadplaln manapgement and
for flood insurance fates. These events, comaonly termed the 10, 50,
1o0-, and 3d-year floods, hewe a LO-, 2-, 1+, and 0. Z-percent chanee,
respectively, of being squaled or exceeded during any yvear. alchough
the recurrence Interval repragents the leng term average peciod between
floods of a specific magnitude, rare floods could oocur at shorc
intecvals or even within the same wear. The rick of experlencing a rate
flood {nereasea when perieds greater than 1 year are comsidared.  Fer
vaample, the risk of having 4 flosd which equals or edcesds Che 100-veatr
flood {I perrecent chance of anmial exceedence} in any -yvear period is
appronimately &0 percent {46 In L0}, apd, for any 90-year peciod, the
risk increases to approximately &0 percenc (&6 in 10). The analyses
reparted hereln geflect fleadlng potentiale baged on condltions existing
in the community at the time of completion of cthis FIS. Maps and £lood
elevarions will be amendsd periodically te raflece future changes.

3.1 Hydeelogls amalyses

Hydeelegie analysas wara carried out to sstablish the paak
discharge-frequency relacionships for each fleoding source studied
in derail affeccing the community.

Frequency discharge relacionships were develaped for six
streanllow gaping statiens on the Schuylkill River, which have
parieds af rooord greater than 29 vears, wsing the HECVEC computer
progran, which wiilizes procedures ouclined in Bulletin 176
(Raference ¥). Input into the propres wers unregulated and
natural Lzed annual peak flow dacta, a gemeralized, regional skew
value, and mean sgquared errar of this skew, Peak flow dats were
phianimed from che USGE Flpood Peaks and Dischacge Sunmaries im the
Dalaware Biver Basin and Hater Becoures Dace, Penneylvanis

cupfgee Water Records (References 3 and &7

The pogl flows were adjusted to the historical loods of 1850,
1A, 1902, amd L9792 L che lower hasin and 1947 and 1972 in che
upper baain, which were specified as belng major flood events,
Where there was 5ig publisghed peak for a majer ewent, the peak Flow
wag patimated by means of linear regreszsion wicth surrounding
paAges. Peak flows recorded since 1978 oo the Schuylkill Biver
dewnsiream of the cenflwence of Tulpehocken Greek are subject to a
vacrying degres of regulation by Blue Marsh Lake, Conevalized,
regional skew and mean aguared ayror were obtained from
Gepetalized Skow Study for the Delaware River Rasin parformed by
the VSACE [(Raferencn 53, Haruralized requency discharpe curves
developad for the sis gapges were cransformed to repulated

F



Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

cotditiona curves wslap Flow reduction curves published in
"epeeial Frojects Meme #475%, Dizcharge Beduction Curves,
Schuaylkill River, Pemnsvlvania® (Beference 6,

The flood- frequency dischazge vwalues for Mahonney Creek were
defermined by application of YECS Bullevin LVR procedures to area
stresn pages (Reference Z).  All USGS stream gages with a
feasonable number ol years of recerd in Carbemn, Schuylkill, and
othey nearby epuntles were analyzed. A regional surve showing
drainage aves wersus 100-vear flood dischatge wag then generared
ueing the resulce of phe skatistical analysis.  Dara From this
curve was Applied to 8]l ungaged screams in the study area

Fer Leng Run Cragk, che discharge-fraquency relationships were
developed using the rational farmula due te rhe spall size of ics
dratpage graa. The discharge for the 300-year [lood was
devermined by extrapolation of graphs of flocd discharges compute:d
for froequencies up ta OO years

M summary of the drainage ares-pea¥ dissharge relationships Sor

che screams studled by detalled methods is shown in Table i,
“Summary of Discharges,”

TABLE 1 - RUHMARY OF DTSCHARGES

FLIODIRG SOURCE DRALNACE AREM PEaE DISCHARGES (efsd _
R0 [OCATION _isg. miles) 10-yEsR  5D-YEAR  100-YEAR  300-Y¥EAR

MAHOMNEY CREEK
At dowmstTaam
corpoerate limics 6.3 Hik His 1,700 M/ A

LONG AUN CREEK

&k nnnf]gqnna with

Schoyikill River

SCIEMNYTXILL

[

.14 306 G53 T35 Bal

EIVER

Upgtream of confluance
wirth Lirele Schuylkill

mlvar

e
]

5,600 L3, k00 le. 500 24,000

approsimately 1,000

fart douwnstream of

Landingrille gage 1313 G, 7 1%, 400 13,7060 13 400
Upstrear of coniluence

wizh West Branch

Sehuylkill River 534 1,000 F.7A0 a4 BAD 16, 500
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2.0 AREA ETURIED
] oo ol Eeds

Thds Fle=d Ipmaraccs Sxudy coears tka deccoporeisd aree of cha

Borcogh of tewlgeburg, =wapleill [cepcy, Femeplespis. Tha ares af
amiady 18 skowr s cha Fledolty Hap CFgers 15

b [Tl Wi dCiafived bp dercdiled efchen®d Fres LB o DT T
ermgaial e limlle Bo apgeivalmalels | B0 Eeed igekl reas ol ELale B
&8, Ther ereas puodtled by debeaiind anibeals cere seipckied wifh
pricricy glve ic 5ll ko Fload baesrcd scusw #od arese of
projectsd Sewmlcpsace andd propased cecacceenlem thrsugh Sepsemberr
1%,

Thee mamadedeg peccden of Mshenoss (resk aed debral uniEasd SCDddss
bl AliaTided by dppdoiimkle melhadi. Bppdciimals sl Sird weid e
I @il Dhade aredi beving & Lo desrlopesil guilesalial of sdpimal
Miwind bk,  The didges &l mribads of slwd¥ Seie propeard B, andd
agyewdl wgaim by, FEHL aref jle Barough sf Dredpeberg.

2. Comemliy Demecdpsion

Tha Boroagh of Dewdgebaeyg de Locsved fn scobbasszam Scwaplhill
Craaiy: 17 dn soomvarddsd oy Lhe Dowpabdps od Hasr Sruasvich e
Worth Heckadm. Tha besvagh osears 5r ares ef 3,0 opusrs mIlssd acd
fasd & 1980 ppalecdon o=f &, T8N,

Oralgawomry vad ladd cox ared nemed by Fecer fowdg dn iTa. or was
Uik Seodwiplieil] Codssy st Tras DAL ce (098, obeld Dhe esdsld dsdl
Ml WOl Do FolCawiile. Bekidescisl, sesssdeddl, deel ladeslila]
afdkkk ke bindbed i dlek dealed of Che bofesgh. Hiokl ae

vk ikl 1] deww jopwrd s harewe wpen bellk Br ke gmsibapei ar
marifhessl corrare ol b commpemlip- Tha major sreoepsrtatlon reeka
thrreuph tha cemmapdcy dw Srama Byuca k1.

Tua cldmsee de ckds geegraghls sres I8 charsceard I CESpErECEras
Hﬂlﬁt drom ap avecage of T dugress Pesrenisdc £ F) lon sassr La
& F do owdemer. T dverdgd snfdkl relafell fomr ghek Peplad Le bb

P o

The (immgrapks of tkr sree varles frow geoily celliog hille 4o spssp
wrrxialomsy Encredn in the oorifrseet seckior ef cha bBmroasgh,
Hebharwsor Coueh disdden cho compenliy &0 Lt [lows scach oo 1tw
il wiih ke Schapylicl Ll Bleer st Lamdfpgydlla, whlch Ls
approrimenely 2 mdles sesr ol ScdeaplElLL Aswen.

£:3 Friocipal Flocd Frobdasa

T priccdpal flesd peobdess In the Barsdgs of Drwd jeboerg s
EEEsclated wich Eahicecn Cresk Secriss of Lo escenadve Tlocadplains
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caused by the tepeography in the wicinity of the stresm. Hiscorls
information relacive to paat Fleoding ewents within the borough e
unavailable.

1.4 Flood Pretection Heasures

Thare &re nn locsl floaod protections meageres located witkin ehe
Borough of Orwlgeburg. PRegldents of the borough depend om the dsual
warninge throagh radls, celevisian, snd local newspapers for
informacion concerning posalble Flood condltlons. Plood warnicgs
and predicted flood peaks are Isowed by che Hationnl Oreanfc and
Armoapharis Adeinistcation Flood Foarecasting Centera located at
Herriaburg, Fennsylvanls, and Trentom, Hew Jersev.

5.0 ERGTHEERIHG METHIDE

For tha [lasding pource studled in detail in the commumicy, standerd
hydrologle and hrdreulic study sethode were weed ta deteraine the §lood
hazard data required for chis stody. A flsad event &f a magnitude whick
is ewpected to be equaled or excesded once oo the average durfng asy 100=
year perlod (recursence Interval} bas been seleeted as having =pecial
elgnificance for flsodplaln management and for flood impurance rares.
This ewent, componly termed che [O0=yesr flood, has a 1 percent chapse of
being eqesled or exceeded during apy Fear. Although tkes Fecurrence
interval represente the long tern average perled between flocde of o
epecitic mageituds, rare Floads could occur ot aherc lacervala ag ewen
within the game Fesr. The riak of sxperiencing & rere Flosd lncreasss
when perlods greater chan 1 yose ate consldered, For example, the riak
of baving & flood which equals or excesds the O0=year flood {1 percesc
chasee of annasl exceedence) in amy S0-year perled is spproximately &0
percent (4 dn 10%, and, fer any 90-year pericd, the elsk increassp to
approcimately &0 percest (& En 10). The analyses reporced hervafn reflect
Flooding potentials based on conditions existing in the communicy at the
tiza af completica of this study. Maps aed [lead elevaclfons will be
amendsd parladically to reflect future chonges.

1.1 Hydrologpic Analysea

Hydrolegle spalyses were carried out te &atakllah the peask
discharge-Crequency felstionships for the fleoding asures studied in
decat]l affeccleg the community.

A1l DSGE atrenm gages with a resscnahle number of years of record En
Carbon, Schuyleill, sod cearby cocuntles were analyzed. The
metbodology deacribed in Bulletin 178 was used oo develop the LOG-
vear flood flacharges (Reference 13, A& reglonal curve ahawing
dealnage ores versud 100-waar Flocd ddacharge won chen Benerated
wkleg the results of che scaciscleal saslyele. Dats from this carve
wvud applled to Hahanmon GCreek.
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A susmary of the drainage area=g=ok discharge relssianshipe Far ths
ptream studied by decailed metheds ds shown in Table 1, "Susmary of
Macharges.”

TABLE 1 — STMMARY OF DISCHARGES

DRATHAGE AREA PRAE TNTSCHARGE {=fa)
FLOODLEG SOURCE AMD LOCATION (g, mifes) 1O0-YEAE

e

MARAATHOM CREEE
At dowmstreanm corporate liwdte 5.
Dovnetrenn of State Foute 463 i

20
1,770

wnwun

1.3 HApdraullie Analyses

Analw=es of the hrdraulic charscteriptics of floading from Lhe
pource stpdied wece carsled owl to prewlde esclaatea af che
elevacisna of flocds of the selected recurvence lnteEvala.

Cross sectleons for the backeoter apalrsis wers photogrpmeetele amd
field surveyed {(Beferemce 2}, Crops mecilone were locpted ab sloss
imtarvals abave and bhelow brldges and colvedts D ardey To CoBpule
che migaificant Backwater alffosca of Thase SCTUSCUTEd. Tha Rround
control for the photogrametry was acquired using cooventlomal
purveyling technigues.

Lecatloar af Aalecred seneA mecclans usad Ie the hydraulic aselyees
are shown oo che Flood Profiles {Exhibdc 1) and the Flood Inourance
Bace Map {Exhibic 2) where applicable.

Hatap=gqmrlaceé alevatlioans af Floaoda af rhe selacted FesurFoasa
Infervala wers coBpuled ualeg the MF BRC-2 Atep—bacKWacsr coBpular
program {Relcrence 3}, Flood profiles were drown showilng compaced
water-garface elevotfone for floods of the selected recurrence
intervala. The starking water-sgrface elewption for Hohenpom Creek
wag obtalned from nocmal depih calemlaticna. The resulis of the
wRE@F-Auffade SoBpulalions &fé Tahilated for selecred crosd mecrloda
CTabla 2.

Chennel ard overkbank roughnees faccors (Hanming's "n”) used in the
fwdraulic computations were chosen By sngioeering jodgaent and were
bapad on Fleld sbeervaticne of the stresm and Fleadplain arpap
{Reference 4). Fof Mahaznen Creaek, the chanssl “n° vales was rl'.ﬂﬂ'i-:
asd che overhank "n° valeea rasged fros D.04% co 0.090.

The hydraulic snalwvses for chis study were based om unohbetructed
flow., The flood elevatlcms showm on the profiles are bhus
connldered walid omly if hydraulic stroctures feaalin snshatrocted
operate properly, amd do net fall.
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411 wlavaciana are referomced to che Hatfional Geodetlec Yertlcal
Datem of 1929 (BEYDY. Elevacion reference marks uded In this &tudy
are obown on the meps; the descriptfions of the sarksa are pfessntsd
in Elevatiom Reference Marke {Exhihis 33.

4.0 FLOIODELATM MANACEHENT AFPLICATTONE

The HNF1P encomrages State snd local povernments Ee adoprt saund flecdplals
mapagearnt pragrame. Therelars, epdch Plood Tnauarance Scudy provides 100-
Ferr losd elevacians and dellseaclons of the 1Eyear [loodplain
boundaries ro asslsr comsanicien in developing floadplain wamagement
WEASUTED

4.1 Flocdplein Boundaries

To provide o natiomal atoosdard wichout reglonal diccrimination, the
1 percent sncuwal chance {100-year) flood hag besn sdapled by FEEL aa
the kase flopd for flondplain manapesent purposes. Far the stresm
:}di-ﬂ in decall, che 100-year Flesdplain houndaries have been
dalineaced waling the fload alevarione deteralsed ab each croad
ggeclon. EBetween crogs sectlons, the bounderies were intecpolstsd
using topographic mope 2c a4 scale of L:24,000 with a cootowr
interval of 10 fest {Referemce 5.

For the flooding sources scudled by approximate methods, e
boundary of the 100=-wvear flood was delins=ated using the Flood Hezsrd
Eoundary Map for the Borough of Orwigaburg [(Beferonce 6).

The 100-vasr [loodplalo Bousdaries are ahown on che Flood Tnauraoce
Eare Map (Exhdbic ). On chis map, che 100-year flopdplain bowndary
correpponds to the boundery of fthe areas of special flead hazacde
[Tomes A apd AE). Snall aream within the flocdplaim boundaries marx
1la akows Che Tlosd alevatlena kar #asmot be shown disk Lo
llalzaclaond of the map scale aeddfsor lack of decalled copogTaphle
data.

&.2 Floodwnre

Encroachsent an flondplales, sech i AtfucCofed and LL1L, Tedusen
flopd-carrying capacicy, increasen Flood heights and velocities, and
incresper Fflood hazards 1 aress bewond the encoonchment iteelf.
One appect of flocdplain mamagesent lnvolves balancing the scocoxic
gain frowm flepdplain development spain=b the repuslting increape in
Flond hazard. For purfpoass of the Matlcosl Flocd Tnéarances Piegsam,
& [eadvay 1 used d8 a foal o dRalet lecal communicles ian thls
aspact of flopdplain management., Under thie comcept, che area of
the 10{~year floodplain 15 divided incoc a floocdwsy and a floocdwey
fringe. The floodwar Le the chormel of a atresn, plus any adjacent
fFlendplaln arens, that mumt be kepe frer af encrocackhmsmt o that ths
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100=yesr Elood can be carried withour sabstantlal Increases im flacd
haights, Minimsm federsl stasdards limit such lncresses te 1.0
foor, provided that hazsrdous velocitles &re oot producad.

The arez berween che floodwny and [O0=year Flesdplain boundaries I
termed the Elocdwsy fringe. The flopdway fringe encompamaen Eha
portien nf the floedplais that tould be completely ohstrusoel
withgut lsereasing at any peint. Typical Telatlonablps becween the
flaodway end che floodway Felzge and their algnificance ko
flsodploin developasnt see showm in Flgura I.

L ¥ i LD P L 1
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FLOCOWAY SCHEMATIC Figure 2

Ro flandunys were zaiculared ns pare of this stody-
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Chiiaeled square on scutheast corner st east eod of
south parapet of abtece asch heldge; localed
apprazisacely 2,160 feet north along State Reure
00 {Liocoln Awenoe) from Incersectdon of Scace
Route 443, and approxipately Zgl feet west of

USG3 atandacd tablet =razped TT I, L1942, in top
ol parapet of celvert; located st wewst eod of
Drwligaburg, 160 [eer west alempy Stece Roule 43
from imtersection of Stace Houte ZO8& [Lincoln
Awagap), L2 feor gouch and 34 foer eaet of centar
of culvert with iron raflimg ower Mahannom Cresk,
approximately 25 feet pouth of centerline of road.

Chlgaléd aquare an Lop of steme febtaining wall oo
nofthearr dblde of Mahannan Creek cieaslng; locaked
approximacely 285 lect southwest along Rldge Road
from intersection of South Stace Boube 013
{Liberty Strest)d aspproximately 11 Fest norchwest

Chiseled square on top of stone headwall; locabed
approximately 3,000 fest norch alomp State Route
2013 {Sowth Liberty Street) and the Dntecsection
ol Zcate Rowbe 6L, spprozimstelyr &0 feet south of
Frivate Drlwve and approxizdately L6 Test samt of

Chlaeled pqeare on top of east abutment of bridge;
located appraxlzately 300 fes: north alocnp Stake
Route 213 {Souck Liberey Screet) [een
intersection of State Route A1 o macadas raad,
theo approsimately 250 feet west olong mocadam

fArandard P.D.H. Plak {undtapped) wet in btop of
norcheasc wing wall af cescrets brldge; located ak
incersection of Scate Roube Bl asd SZ4te Houde
2017, 34 Feet morth of cemterline of State Rowle
Gl and 35 feet west of centerline of Sctate Eowbe

EXHIZIT 3 = ELEVATION REFEREKCE MARKE
HefsTence Elsvatlan

Hark [Fual EGVDY Depcrlptioe ol lLocaclon
Bl G19.63

centerline of road.
4, W 57 .87
L ﬁﬁl <&l

of centarllew af road-
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ENGINEERING METHODS

¥or the Fleoding sources studlied In detail in the community, standard
hydrolegic and hydraulic study metheds were used to determine the flood
hazard data required for this FIS, Fleood events of a magnitude which
are expected to be egualed or exceeded once on the average during any
L0-, &50., 100-, or 300-year period (recurrence Interval}) hawve been
selected as having special signllficance lor fleodplain management and
for flood insurance rates. These events, commonly termed the LG-, 50-,
100-, and 300-year [locds, have a 10, 7, 1, and 0.2 percent chance,
respectively, of being equaled or exceeded during any year. Although
the recurrence Interval represents the leomg term average period betwesn
floods of a specific magnitude, rare floods could occur at short
intervals or even within the same vear. The risk of experiencing a rare
flood increases when periods greater than 1 year are considered. For
exanple, the risk of having a flood which equals or exceeds the 100-year
flood {1 percent chance of anrnual excesdence) in any 50-year perlod is
approximately 40 percent (4 in 10}, and, for any %0-year period, the
risk increases te approximately &0 percent {6 In 100, The analyses
reparced herein reflect fleoding potentlals based om conditions exiscing
in the community at the time of scmpletion of this FLS. Maps and fleed
elevations will he amended periodically to reflect future changes.

3.1 Hydrolegic Analyses

Hydrolegic analvses were carried out to establish the peak
discharge-frequency relationships fur each flocding scurce studlied
in decail affecting the community.

Frequensy discharge relationships were developed for six
streamflow gaging stations on the Schuylkill River, which hawe
periads of record greater than 0 years, using the HECWRC computer
program, which wtilizes procedures cuclined in Bulletin 178
{Reference 2). Input into the program were unregulated and
raturalized annual peak flow daca, a generalized, regional skew
value, and mean squared error of chis skew, Peak flow data were
chtained from the USCS Flood Peaks and Discharpe Summaries in the
Delaware River Basip and Water Rescurce Data, Pennsylvania
(References 3 and &%

The peak flows were adjusted te the historical [loods of 1850,
1870, 190%, and 1972 in the lower basin and 1942 and 1972 in the
upper basin, which werve specified as belng major tlood events,
Where there was no published peak for a major ewvent, the peak flow
was estimated by means of Linear regression with surrounding
pgages., Peak flows recorded since 1972 on the Sehuylkill River
downstream of the confluence of Tulpehocken Creek are subjech to a
varying degree of regulation by Blue Marsh Lake. Cenerallzed,
roglenal skew and mean squared error were obrained from
GCenerslized w Srudy for the Delaware Biver Basin performad by
the USACE (Reference 3). Haturallzed frequency discharge curves
developed for the sin gages were transformed to regulated
conditions curves using flow reductiom curves published in

]
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"Special Projects Memo #4753, Discharge Reduction Curves,
Schuylkill Biver, Pennsylvania® (Reference 6).

For Pine Creek and the Lictle Schuylkill River. all USGS stream
gages with a reasonable nunber of years of record in Carbom,
Schuylkill, and nearby counties were analyzed, The methedology
described im USGSH Bulletin 17B was used fo develop 100-vear flocd
discharges (Reference 2). A regional curve showing drainage area
ve. 100-year flood discharge was then generated using the results
of the scatistical analysis. [Bata from this curve were applied te
all ungaged streams in che study area.

& summary of the draipage area-peak discharge relationships for
the streams studied by decailed methods Is shown in Teble 1,
“Summary of Discharges. "

TARLE I - SUMMARY OF DISCHARGES
FLOGDINAG SOURCE DRATHAGE AREA PEAM DISCHARGES (cis)
AND TOCATTON {ag, miles) 10-YEAR S0-YEAR 100-YEAR 300-YEAR

SCHUYLKILL EIVER

Upsrrean of canfluence

with Little Schuylkill

Riwver 1ad B &0O0 1%, 500 16,300 24,000
Approximately 1,300

feat downsLream of

Landipgville gage 1313 £, 790 11,000 13,200 19,400
Upstream of confluence

wicth Wes: Branch

Schuylkill River 51,4 3,990 T.TAn 9, 384 1&, 300

LITTLE SCHUYLKILL RIVER
Cross gection A 132 * W 19,900 *

PINE CREEK
Conflusnce with

Schuylkill Riwver 1r.2 * * 4, 600 *
Downstream of Srvate

Route 61 bridge 14,6 * b 4,100 *
Upstream of urnmamed

tribucary 12.2 L # 3,600 w

*Data not available

3.7 Hydraulic Analvses

Analyeses of the hydraulic characteristics of flooding from the
saurces studied were carvied out to previde estleates of the
elevations of floods of the selected recurrence intervals.
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APPENDIX A-2

FEMA Flood Insurance Rate Map

Appendix Includes: FEMA FIRM’s for portions of Orwigsburg Borough, North
Manheim Township, and West Brunswick Township



urance agent or call the National Flood Insurance Program at Amoov 638-6620.
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COMMUNITY - PANEL NUMBER
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MAP REVISED:
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This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov
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APPENDIX A-3

Project Location Map

Appendix Type 10 Project Location Map
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APPENDIX A-4

Aerial Photograph

Appendix Includes: Aerial Photograph
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APPENDIX A-5

Photographs

Appendix Includes: Existing Bridge, Upstream Structure, Downstream
Structure, Surrounding Floodplains and Accompanying Photo Location Map
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Picture 5 - S.R. 0061 East Approach (Looking East)

Picture 6 - S.R. 0061 West Approach (Looking West )
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Picture 8 — Downstream Bridge — Ridge Road over Mahannon Creek
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APPENDIX A-6

Inspection Report

Appendix Includes: August 27, 2007 Inspection Report
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53 0061 0170 0031

SR 61
over-
Mahannon Creek

North Manheim Township,
Schuylkill County, Pennsylvania

Category: At

Cost
Inspect.: | $1,444.21
PDA $0

Posting:

None

Fracture Critical?
No

U/W Inspect. Req'd?
No

Analysis Required?
No

Inspection Date:
August 27, 2007

Confidential — Structure Safety Inspection Study
This document is the property of the Commonwealth of Pennsylvania, Department of Transportation. The data and information contained herein are

part of a structure safely inspection study, This safety study is only provided to those official agencies or persons whe have responsibility in the highway
transportation system and may only be used by such agencies or persons for safety-related planning or research. The document and information are
confidential pursuant to 65 P.5, §66.1 ot seq., 75 Pa. C.S, §3754, and 23 U.8.C. §409 and may not be published, reproduced, released or discussed
without the written pernzission of the PA Department of Transportation

Submitted to: ; Inspection / Report:
Pennsylvania Department < BWEALS Daniel S. Klick, E.I.T. C.B.S.1.
Of Transportation ; i
District 5-0 ROY/ M O) Daniel W. Durr
FROFESTHONAL
JOHN M. FITZSIMMONS

Quality Review:
John M. Fitzsimmons, P.E.
Todd B. Smeltz, P.E.

Inspectied by:
Erdman, Anthony, Associates, inc.

3 Crossgate Drive, Suite 100
Mechanicsburg, PA 17050-2459
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BMS# 53 0061 0170 0031
SR 61 over Mahannon Creek

BRIDGE DESCRIPTION

Year Built: 1936 (Reconstructed — 1955)
Structure Type: Reinforced Concrete T-Beams
Structure Length: 27.0°
Number of Spans: 1
Curb-Curb Width: \ 67.0'
Underclearance: 11-05"

INSPECTION SUMMARY

This bridge was inspected by Erdman, Antheny, Associates, Inc August 27, 2007,

Approach Slab: Prior Cond. Rating
Current Cond. Rating

[Z][z]

There is no approach slab.

Approach Roadway: Prior Cond. Rating

‘ Current Cond. Rating

The asphalt approach roadway has moderate wear and minor wheel rutting throughout. There are a few

open longitudinal cracks throughout. There is heavy erosion at the near and far left. The far left shoulder
transition has a 6" drop-off.

[]l=]

Deck Wearing Surface: Prior Cond. Rating E

Current Cond. Rating I:fZI

The asphalt wearing surface has moderate wear and minor wheel rutting with a few wide, random cracks.
There is heavy depression at the centerline at the near.

Deck: Prior Cond. Rating Fi_l
Current Cond. Rating

The top of the reinforced concrete deck is not visible is not visible due to the asphalt wearing surface.
The underside of the widened deck has shotcrete coating throughout. The previous report listed

ERDMAN

ANTHONY =¥ a




BMS# 53 0061 01760 0031
SR 61 over Mahannon Creek

evidence of cracking and seepage in the “oid” section with minor delamination.

Superstructure: Prior Cond. Rating
| Current Cond. Rating
There are fifteen reinforced concrete T-beams. The “old” section has heavy scale, efflorescence and
longitudinal cracking throughout. There is vertical haitline cracking throughout with some cracks
wrapping around the beams. The beams have heavy concrete patchwork with heavy delamination.
Beams G7, G8, G9 have severe spalling along the bottom flange with exposed and deteriorated stirrups
and longitudinal reinforcement. There is minor section loss o the longitudinal reinforcement and several
of the stirrups are broken. The widened section has moderate delamination and honeycombing and a
minor spall to the bottom of beam G135, at the near abutment. The right face of beam G135 has minor
delamination at the farend. The reinforced concrete end diaphragms in the “old” section have horizontal
and map cracking with seepage, minor delamination and efflorescence.

Paint Condition; Prior Cond. Rating

Current Cond. Rating

The bridge is a reinforced concrete T-beam bridge.

Substructure: Prior Cond. Rating

Current Cond. Rating  [4]

The reinforced concrete abutments have minor hairline map cracks to the widened section. There is

heavy map cracking to the “old” section, heavy abrasion at the waterline, heavy efflorescence and minor

to moderate delamination throughout. The far abutment has a full height vertical, /4” wide crack under

bearn G6 with ¥4” separation to the right side (leaning outward), The near right wingwall has moderate
spalling on the top face. There is moderate erosion behind the near left and far left wingwalls.

Channel Protection: Prior Cond. Rating
' Current Cond. Rating
The stream flows in from a sharp curve in the upstream, impacts the near right bank, and exits at full
width. The gradually sloped banks are lined with large trees and exhibit minor erosion. There is 337 of
contraction scour in the center of the channel, under the upstream edge of the bridge, tapering to 18" at
the downstream of channel. There is rip-rap placed at the upstream wings and along the full length of
the abutments.

Safety Features: Prior Cond. Rating E E Eﬂ [‘ﬂ

Current Cond. Rating @ E

The bridge railings are 36” high reinforced concrete pigeon holed parapet with minor scale. There is 25°
of Type 2-SC with 3'-1¥4" post spacing and steel offsets. The near right, left and far left has 25" of Type
2-S with 6°-3” post spacing and steel offsets. There is no approach guiderail provided. The far left
approach rail and end treatment has gouge marks throughout. The near corners are 37.5° turndowns and

ERDMAN

ANTHONY '\




BMS# 53 0061 ¢170 0031
SR 61 over Mahannon Creek

the far has continuous Type 2-S guiderail. The near left and far right corners are trailing ends.

Additional Remarks:

For detailed inspection findings, see the INSPECTION SHEETS section of this report.

ERDMAN

ANTHONY A




BMS# 53 0061 0170 0031
SR 61 over Mahannon Creek

LOAD RATING SUMMARY

The chart shown below is a summary of the current ratings. These ratings are based upon a load factor
analysis performed during a previous inspection cycle. A copy of that analysis was not included in this
report. These ratings are still valid, as the current condition of the bridge is similar to the condition noted
during the previous inspection cycle.

LOAD RATING SUMMARY l

INVENTORY OPERATING
RATING (TONS) RATING (TONS)
H20 24 40
HS20 36 60
ML80 30 56
TKS527 42 71
POSTING REVIEW

The bridge is currently not posted. This posting level may remain until the next inspection. At that time, the
posting level should be reviewed again.

ERDMAN

ANTHONY 4



BMS# 53 0061 0170 0031

SR 61 over Mahannon Creek

RECOMMENDATIONS

PROMPT ACTION REQUIRED (Priority Code 0)

None

HIGH PRIORITY (Priority Code 1)
Improve the off bridge drainage the near left and far left.
2 EA X $2,000 per EA

Install standard approach guiderail and end treatment at the near and far left.

2EA. X $1,000 per EA.

PRIORITY ADJUST SCHEDULE AS NEEDED (Priority Code 2)

None

ADD TO SCHEDULED WORK (Priority Code 3)
Repair the deteriorated concrete T-beams.
4 EA. X $7,000 per EA.

Repair the deteriorated concrete sub-structures.
6CY. x $1,200 per CY.

Backfill scour hole at the upstream and under the structure.
I0CY. «x $40 per C.Y.

Repair the near and far left shoulders.
- 208Y. «x $60 per S.Y.

Repair the bituminous wearing surface.
1SY. x $25 per S.Y.

ROUTINE STRUCTURAL (Priority Code 4)

None

ROUTINE NON-STRUCTURAL (Priority Code 5)
Clean and flush the deck.
1 EB. X $400 per EB.

TOTAL COST OF REPAIRS =

ERDMAN
ANTHONY

$0

$4,000

$2,000

$0

$28,000

$7,200

$400

$1,200

$25

$0

$400

$43.225

A



ZiSentember 27, 2007
Form D-450A

SITE DATA
Form A

Inspection Date: August 27, 2007

_ﬁﬂgjﬂ SR ID; 53006101700031 |5A03] - BMS Ref: 30526 I_‘E’l
1 ]  inspection Status: 2 - Submitted
Team Leader: 560 Erdman, AnthonyDan Klick
inspectibn Type: R - Regular (routine)
inspected By: 8 - Consulting Firm

Structure Description

5A08] FHWA Facility Carried: SR 61 (LR 14%)
sA07| Features Iniersected: MAHANNON CREEK
5A08 Location: AT S.LIBERTY STREET
5C01 Roadway Name: PA 61
sa06| City / Borough Name: 53/218 - NORTH MANMEIM
hSI;Et;“iL:::turte- Type Approach
 BA26 | Material Makeup: 2 - Concrete(in piace) 6A26] Material Makeup:
 6A27 | Physical Makeup: 1 - Reinforced | 8A27 | Physical Makeup:
6A281 Span Interaction: 1 - Simple, non-comp m Span Interaction:
6A29 | Structural Config: 03 - T-beams 8A29 [ Structural Config:

Report Version Date: 07/24/07

Page 1 of 4

This document includes structure safety inspection information that is confidential pursuant to 65 P.S. §66.1
ot seq., 75 Pa, C.8. §3754 and 23 U.S.C. §409 and may not be disclosed or used in litigation.




P77 September 27, 2007
& Form D-450A

SITE DATA
Form A

l 5A01 | SR 1D:53006101700031 5A03] BMS Ref: 30526 TAM inspection Date; August 27, 2007
+ _n information
D01 [ipo2| [iD0o3]  [1D06 |l ID04 | 1DO7 |l 1DOS |
Sign Sign Near Bridge Site Far
Type of Sign Needed  Message Adv  Near Far Adv Comments
0 - Bridge
1 - Bridge Weight Limit No _ _
2 - Except Combinations No _ _
3 - One Truck ata Time No _
4 - Vertical Clearance On No _
5 - Vertical Clearance Under No _ _
6 - One Lane Bridge No _
7 'arrow Bridge No -
8 - Hazardous Clearance No -
9 - Other Yes _ G G SEGMENT MARKERS AT NL, NR &FR
INTERSECTING RDWS
Features Intersected
t6coz2| |5C03| [scos] |5C29! [4A20] [4a19] {sc18] [sc19] |sc20] [6C21] [6C22] |86C23][6C241[6B17]
SR ID On/ Skew ) Min Lat C Tot Hor CI  Min Vrt Cl Rdwys Vrt Cl Over 10ft VT
SR Seg Under Angle Dir NHS Left Right Left Right Left Right Lleft Right Sign ADT
coe1 0170 1 90 1-North 1-0nthe NHS -1.0 -1.0 -1.C 67.0 96.9 99.8 89.9 99.9 8,344
0ot 0171 12 90 3 - South 1-0Onthe NHS -1.0 -1.0 -1.0 67.0 99.9 99.9 89.9 99.9 8,647
2 0 N/A -1 -1.0 -1.0 -1.0 ~1.0 ~1.0 }/\‘{ -1.0 -1.0 ~4
1.4
Report Version Date: 07/24/07 Page 2 of 4

This document includes structure safety inspection information that is confideniial pursuant to 65 P.S, §66.1
et seq., 75 Pa. C.S. §3754 and 23 U1.5.C. §409 and may not be disclosed or used in litigation.




{September 27, 2007 SITE DATA
Form D-450A Form A

5A011 SR ID: 53006107700031 5A03]| BMS Ref: 30626 ITAO'! ! Inspection Date: August 27, 2007

= T

6. .| Design Exceptions:
8A51| Sub Latent Problem: _

8A50 | Sup Latent Problem: _

Deck Geometry
Tabie Used for Appraisal:

Controlling Values

5C10 ADT: 16,891

5C27| Bridge Road Widih: 67.0

AA10 Appraisal: 8 - Desirable Criteria
Notes:

4A11 Underclr Appr: N - Not applicable (NB})

68213} Controlling Vertical: 1O FT

Confrolling Lateral:

Traffic Safety Features

IADY iAD2 1AD3 5C08
) Adeguacy Posted Spd
Feature Type Location Rating Description Lmt (mph)
1 - Raifing 4 - does not meet code 6 55

c sent: CONCRETE PIGEON HOLE PARAPETS - LIGHT SCALING

2 - Transition 4 - does not meet code 6 55

Comment: TYPE 2-SC ROADWAY GUIDERAILS FIRMLY ATTACHED TO PARAPETS BUT LOW HEIGHT

3 - Approach Guiderail . 2 _,2’ - Req not provided 55

Comment: TYPE 2-5 APPROACH SECTION WITH STEEL OFFSET BRACKETS AT FAR RIGHT AND FAR LEFT, NONE AT NEAR
‘ RIGHT AND NEAR LEET DUE TO INTERSECTING ROADWAY. ( Ril.. € £.R. p2E TRAWING ENP S ) SPamece @ FL.
4 - Appreach raiiend 5 - Meets code B/repair . 55

Comment: near - 37.8' furndown and far has continuous Type 2-5 guiderail; fr left has gouge marks

Approach Alignment

4A02 Code: 8 - Equa!l Desirable Crit

Comment; TANGENT ROADWAY GOOD SIGHT DISTANCE, NO SPEED REDUCTION REQUIRED

Approach Roadway

EB39 Code: & - Fair
Pavement: ASPHALT - moderate wear and minor wheel rutting; few open longitudinal cracks

Prainage: Natural - heavy erosion at the near left and far ieft
Shouiders: ASPHALT - 4" sefflemery at the near left and 8" at the far left transitions

Approach Slab

Isp'zs[ Code: N - N/A

Pavement:

Report Version Date: 07/24/07 Fage 3 of 4

This document includes structure safety inspection information that is confidential pursuant fo 65 P.S. §66.1
et seq., 75 Pa. C.5. §3754 and 23 U.8.C. §409 and may not be disclosed or used in litigation,




i September 27, 2007 ' SITE DATA
. Form D-450A Form A

SA01 SR ID: 5300610170003 SAQ3 BMS Ref: 30526 . 7A01 inspection Date: August 27, 2007
E _;_I Bump at Bridge: No Bump .
BA39 Relief Joints: Unknown 8A41] Number of Joints: 0

Comment: NONE
6B02| New Wearing Surface Under Bridge: No

Report Version Date: 07/24/07 Page 4 of 4

This document includes structure safety inspection infarmation that is confidential pursuant to 65 P.S. §66.1
et seq,, 75 Pa. C.S. §3754 and 23 U.5.C. §409 and may not be disclosed or used in litigation.




eptember 27, 2007 DECK AND SUPER STRUCTURE DATA
Form D-4508 Form B

FAQ1 SR iD: 53006101700031 5A03| BMS Ref: 30526 TA01 inspection Date: August 27, 2007
Deck Wearing Surface
Main Approach

5B02 Type of Wearing Surface: 6 - Bituminous 6A30 Type of Wearing Surface: _ - Unknown (NBI)
5B03| Type of Memb. Water-Proof: 0 - None 6A31| Type of Memb, Water-Proof: _ - Unknown {NB)
5B04| Deck Corrosion Protection: 0 - None 6A32| Deck Corrosion Protection: _ - Unknown (NB)

BA33 Thickness: 2.5 6A33 Thickness: G.0

6A34 Date Recorded: 01/01/1901 BA34 Date Recorded: 01/01/1901
6536’ Condition Rating: 8 - Satisfactory-structural elements show some minor deterioration.
1C02 ] Dk WS Notes: ASPHALT - moderate wear with minor wheel rutting and few wide random cracks, heavy depression at

centeriine of the near
Expansion Joinis 6A41} Number of Expansion Joinis: 0
VD25 VD26 VD27
Joint Joint Movement Manufacture
Number Type Class Code
1 B - Premolded Filler A-Upto2" G - Unknown

Deck
1A01 Condition Rating: 4 - Poor-advanced section loss, deterioration, spalling or scour,
6B07] Est. Spall Delamination: 0.00 % 6808 Date: 01/01/1901
6B10 Est. Chioride Content: 0.00 % 6811 Date: 01/01/1801
1A07 Unrepaired Spalls: -1.00 5F

Deck Drainage: SCUPPERS - OPEN

Peck Notes; TOP: not visible due to the asphalt wearing surface; underside- widened and evidence of cracking and
seepage in ofd section, minor delamination; shotcrete repair throughout :

l%[!aﬂ
3%

Super Structure
AD4| Condition Rating: 5 - Fair-all primary strutural elements are sound but may have minor section loss, cracking spalling.

1C02 Sup Notes: {15} R/C T-beams
OLD section : heavy scale, efflorescence and longitudinal cracking throuhgout; vertical hairline cracking
throuhgout with some wrapping around beam; heavy concrete patchwork throuhgout with heavy delamination;
Beams 7,8,9 have severe spalling along bottom flange with exposed and deteriorated longitudinal rebar and
stirrups; minor section loss fo rebar with some stirrups broken; active water seepage throuhgout.

Bl

NEW section: moderate delaminationfhoneycomb and minor spall to beam 15 at near bottom; minor
delamination to beam G15 at right web at far

IC02 | Diaphragms: R/C - END DIAPHRAMS located in original section exhibits several horizontal and map cracks and seepage
with minor delamination and effiorescence.

IC02 | Portal Bracings: N/A
iCo2 | Drainage System: SCUPPERS EXTENDED WITH PVC PIPES IN THE WIDENED PORTION- OPEN

~ Report Version Date: 07/24/07 Page 1 of 1

This document includes structure safety inspection information that is confidential pursuant o 65 P.S. §66.1
ot seq., 75 Pa. C.S. §3754 and 23 U.5.C. §409 and may not be disciosed or used in jitigation.




7 September 27, 2007
& Form D-450C

|F*n1] SR ID: 53006101700031

ABUTMENT DATA
Form C

BMS Ref: 30526

TAQ1 inspection Date: August 27, 2607

Notes:

Jear Abutment

Backwall:

Bridge Seats:
Cheekwalls:
Stem:

Wings:

Footing:
Piles:

1o 2 | Substructure Condition Rating: 4 - Poor-ad. section loss, deterioration, spalling or scour.

N/A

RIC - wet and delaminated below beams in the original bridge section

N/A

RIC- minor hairline map cracking to new; heavy map cracking to ofd section and heavy scale throuhgout, heavy
abrasion at the waterline; heavy efflorescence throughout, minor to moderate delamination throuhgout.

RIC -12" diameier storm drain at the near left wing, moderate erosion behind WHNL; light scale on top of the near right
wingwall; targe rip-rap at face of near wingwalls; WNR - moderate spalling along the {fop face

Not Visibie

N/A

IN20 | Scour Undermine: 1 -Yes

Settlement:
Embank Slope-walk:
Wall Drainage:

‘ar Abutment

Backwall:

Bridge Seats!
Cheekwalls:

Stem:
Wings:

Footing:
Piles:

IN20

Embank Slope-wall;

Wall Drainage:

‘ Report Version Date: 07/24/07

NONE VISIBLE
NONE
WEEP HOLES - OPEN "

N/A

N/A

RIC - wet and delaminated below beams in the original bridge section

N/A

N/A

R/C- minor hairline map cracking to new; heavy map cracking to old section and heavy scale throuhgout, heavy
abrasion at the waterline; heavy effiorescence throughout, minor to moderate delamination throuhgout. full height 1/8"
wide vertical crack under B

R/C large rip-rap at face of WFL and WFR wingwall. moderate erosion behind far left wingwali

Not Visibie

N/A

N/A

Scour Undermine: 0-No
Settlement:

NONE VISIBLE
NONE VISIBLE
NONE
NONE

WEEP HOLES - OPEN
WEEP HOLES - OPEN

Page 1 of 1

‘his document includes structure safety inspection information that is confidential pursuant to 65 P.S. §66.1
t seq., 75 Pa. C.S. §3754 and 23 U.5.C. §409 and may nof be disclosed or used in litigation.




% September 27, 2007 PIER DATA
Form D-4500 Eorm D

BMS Ref: 30526

IF"M'I SR ID: 5300810700031

inspection Date: August 27, 2007

Nav.zational Control Controls Exist: Unknown
|4A22] Vert Clearance: 0.00
4524 Lift Vertical: -1.00
4A23| Horz Clearance: -1.00
4AD71 Pier Protection: Not Applicable (N)

djer Details

PierfBent Number:

Condition Summary:

Bridge Seats:
Cheekwalls:
Columns/Stems:
Settlement:

deport Version Date: 07/24/07 Page 1 of 1

Scour Undermine:

This document includes strycture safely inspection information that is confidential pursuant to 65 P.S. §66.1
of seq., 75 Pa. C.5. §3754 and 23 U.8,C. §409 and may not be disclosed or used in litigation.




" September 27, 2007 ELEMENT DATA
Form D-450E Form E

[=~o1 | SR ID: 53006101700031 5A03| BMS Ref: 30526 7A01 inspection Date: August 27, 2007
5B0.. inventory liem Review Recommended: No
iC01 | Notes:

Element Details

Span: Overall Structure 50041 Span Type: F-Frame
18011 Element ID: 999 - Dummy Element inspect by Each: Yes
Environment: Ben, 1805 | Scale Factor: 1
Description: Dummy piaceholder element
1A10 ] Total QTY: 1.00 each 1A11] QTY1: 1.00 1A11] QTYZ: 0.00
QTY3: 0.00 1A11| QTY4 0.0G 1A11| QTYS: 0.0
Condition:
Report Version Dale: 07/24/07 Page 1 of 1

This document includes structure safely inspection information that is confidential pursuant to 65 F.S. §66.7
ef seq., 75 Pa, C.S. §3754 and 23 U.5.C. §408 and may not be disclosed or used in itigation.




September 27, 2007 FRACTURE CRITICAL
% Form D-450F Eorm F

Fant]  SRID: 53008101700031 ~ |5AD3}] BMS Ref: 30526 7A01| inspesction Date: August 27, 2007
Via... ‘
8A44 Group: 9- Group 9

Crifical Rating Factor; 9862
Total Critical Rating Factor: 29

Structure Type
6A26 1 Material Makeup: 2 - Concrete(in place)

6A27| Physical Makeup: 1 - Reinforced
6A28| Span Interaction: 1 - Simple, non-comp

6A29| Stiructural Config: 03 - T-beams

Approach
Group:

Critical Rating Factor:
Total Critical Rating Factor: 0]

Structure Type
§A261 Material Makeup:

] 6A27| Physical Makeup:
] 8A28 | Span Interaction:

8A29| Structural Config:

rar® -ve Critical Details

IFG1 Location: Type: FC Stress Category:
IFO3 [ Member:

{FQ4 ] Member Detail:

1508 i Notes:

aport Version Date: 07/24/07 Page 1 of 1

his document includes structure safety inspection information that is confidential pursuant fo 65 P.S. §66.1
tseq., 75 Pa. C.8. §3754 and 23 U.5.C. §40% and may not be disclosed or used in litigation.




; September 27, 2007 UNDERWATER INSPECTION

Form G

5An1] SR ID: 53006101700031 BMS Ref: 30526 7A01] Inspection Date: August 27, 2007

lbvual UW Reviewer Action:

iUodb| Reviewer Commenis:

[ 1Joz2 Number of Units: 0 iUot | Recalculate SCBL: 0 - no recaic needed
[1u03 SCBi Source: [ ™ @wuw\-ﬂn}\ 4M08 seBl 3 - SC - Unstabie

GSA: SAR: 0.00
106 | Streambed Material #1: A3 - High erod afluv/ady

Lusmmmresrerirsness

1006 | Streambed Material #2:
JO7 Notes: SILT; GRAVEL/STONES; RIPRAP

Current Countermeasures

CcM

Num Type Location Condition Subunit

Possible Countermeasures

PCM

Num Logation Work Candidate

SA.. 3aiculation Data

| 1Jos Debhris Potential:
[ 1U0g | Trapping Potential:
110 Pressure Flow:

1411 NAB Location: U2 FAB Location:

Us Left Wingwall
U13 Presence: Uid Condition:

U8 Right Wingwall
15 Presence: U186 Condition:

Horizontal Debris Blockage
Cstartt 0 u1s End: 0

Vertical Debris Blockage
U419 Start: 0 u20 End: 0

Report Version Date: 07/24/07 Page 1 of 2

This document includes structure safety inspection information that is confidential pursuant to 63 P.5. §66.1
of seq., 75 Pa. C.S. §3754 and 23 U.8.C. §409 and may not be disclosed or used in litigation.




September 27, 2007 UNDERWATER INSPECTION

Form G

sAnq ) SRID: 5300610170003 5A031 BMS Ref: 30526 7A01 inspection Date: August 27, 2007
Sub Unit OSA Data

Observed Scour Rating Components
Minot | [indz] (N3 ][iN14 ] [inas | [inde] [invea] [inos] [invos] [no7] [iNos| [inwos| {into]| [iN11}  [iN03 ]

Pierf  Inv. : Opening Velocity/ Observed

Sub  Abut Found Found Strmbd Move Chg Since Scour Debris  Scour- Adeq./ Stream  Scour

Unit Type Type Type Mat Ind Lastinsp Hole Potential ability Channel Sediment Alignment Slope Rating
AB 3 p A% 0 1 & 5 4 (o (o Cy -1 4
AB 5 P A3 0 7 8 s 4 G (o 5 7 4
Other Subunit Details
[iNo1] [iN16]liiN18| [IN17]|  |iIN20 | {IN21 [ INO2 | IN22 IN23

uw Observed 100 yr 500 yr

Sub Insp Water Scour Scour Counter- info from Flood Calc  Flood Cale  OSA

Unit Type Dept Depth Undermine measures Currentlinsp Scour Depth  Scour Depth Code SAR
AR pog 1.0 2B 0 G A -1.0 -1.0 0.00

[ o0 ‘ .

IN24 | Notes: No scour - rip-rap protection full length _
{AB Pl 1.0 0.0 e 2 o )l -1.0 -1.0 0.00

IN24 | Notes: No scour - fdp-rap protection full tength
Ina..clearance

1L0% | Origin Description:

IL10 Horizontal:

IL11 Vertical:

iL12 Notes:
Report Version Date: 07/24/07 Page 2 of 2

Fhis document Includes structure safety inspection information thai is confidential pursuant to 65 P.S. §66.7
i seq., 76 Pa. C.S. §3754 and 23 U.5.C. §409 and may not be disclosed or used in litigation.




CULVERT DATA

Form H

7= September 27, 2007

| 01 I SR iD: 53006101700031 ISA03 I BMS Ref: 30526

7AD1| Inspection Date: August 27, 2007

] .m03| Culvert Condition Rating: N
Notes:

Length of Culvert Barrel: 27.0

# Opening Type Length

Min Fill Height Max Fill Height

Eff Width

Top Slab:
Barrel:
“looriPaving:
Headwall:
Wings:
Settlement:
Debris:

_ eport Version Date: 07/24/07 Page 1 of 1

 his document includes structure safefy inspection information that is confidential pursuant fo 65 P.5. §66.1
tseq., 75 Pa. C.S. §3754 and 23 U.8.C. §409 and may not be disclosed or used in litigation,




"91!

SR 1D; 530068101700031

CHANNEL AND WATERWAY DATA
Form J

BMS Ref: 30526 Inspection Date: August 27, 2007

‘has..ael

1A05]

Banks:
Streambed Movements:

Debris, Vegetation:
River Control Devices:
Zmbank/Strmbed Contr:
Drift Other:

Channel/ Channel Protection Cond. Rating: 4
Channel:

Stream flows in from a sharp curve U/S impacting the near right bank and exits at full width. There is 33" of
contraction scour upstream tapering to 18" downstream;

the banks have a gradual slope and are weli vegetated with large frees and exhibits minor erosion.

DEEP CONTRACTION SCOURING AND LATERAL STREAMBED MOVEMENT UPSTREAM AND UNDER
BRIDGE
NONE

NONE
Rip-rap placed at the near right and far right and along the abutments

Vaterway Adequacy

1A06 I Appraisal Code:
Notes:

ILO2 |

1L03 |

e
iad
[

High Water Mark

ILo5 | Elevation:

Notes:

. Report Version Date: 07/24/07

Overtop Risk:
_ Traffic Delay:
: Functional Class:

8
SLIGHT CHANCE OF OVERTORPING BRIDGE AND ROADWAY APPROACHES
02 - Ruraj Other Princ

6.0

iLog | Date: January 01, 1901 iLo7 | New High Water Mark: No

Page 1 of 1

This document includes structure safety inspection information that is confidential pursuant fo 65 P.S. §66.1
3t seq., 75 Pa. C.5. §3754 and 23 U.5.C. §409 and may not be disclosed or used in lifigation.




! September 27, 2007 PAINT, STRUCTURE APPRAISAL AND LOAD RATINGS

Form K

I Y l SR ID:; 53006101700031 5A03 BMS Ref: 30526 ‘ I TAD1 | Inspection Date: August 27, 2067

%ain. ondition
§B36| Paint Cond Rating: N - Not Applicable Ext of Paint Cond: N - Not Applicable
BR35 New Paint: 0 - no new paint
int Beam / Gird: R/C T-BEAMS
Fascias: N/A
Spish Zone Truss Gird: N/A
Truss: N/A
Bearings: N/A

Other: N/A
4B03| Brdge Cap. Appraisal: 8 - 31% or more above
B_i‘t__s-l Controling: (blank)
@ Struct Cond Appraisal: 4

Structure Condition Appraisal Based on

The following Ratings:
{AD4} Superstructure Condition Rating: 5 - Fair-all primary strutural elements are

1A02 Substructure Condition Rating: 4 - Poor-ad. section ioss, deterioration,
1A03 Culvert Rating: N - Not appiicable

-oad Ratings
@1 Load Rating Review Recommended: Recalc not required
e To:
Calculation Pate: August 25, 2005
Rating Approval Date: August 25, 2005

.oad Rating Details
[iR10} [1IR11 J[1r05 [ 1Ro6 |[1R07 ][R08 || 1R0s [ 1R18 ] [R1a] [Ri5] [IR13] [IRi2

RTNG CONT FTG FTG AASHTO AASHTG OPR INV
OAD IR OR  NBlI ANAL MEM STRS LD STRESS ANALYSIS MANUAL SPEC GOV Gov
T[YPELQAD LOAD IND METH TYPE CAT TYP RANGE ENGINEER YEAR YEAR CRITERIA CRITERIA

1 24 40 0 2 1 -1.0 -1 -1
Notes:

2 36 60 0 2 1 -1.0 -1 1
Notes:

8 30 50 0 2 1 -1.0 -1 -1
Notes: ‘

2 36 60 1 2z 1 -1.0 -1 -1

Notes:

Notes:

Report Version Date: 07/24/07 Page 1 of 1

. This document includes structure safety inspection information that is confidential pursuant to 65 P.8. §66.7
| etseq., 75 Pa. C.S. §3754 and 23 U.5.C. §409 and may not be disciosed or used in litigation.




MAINTENANCE NEEDS DATA

= September 27, 2007

L Form M

5A01 | SRID: 53006101700031 5A03| BMS Ref: 30526 7A01]| inspection Date: August 27, 2007
[3m05] 3A06 [3A08] |3A09| [3A04] [3a13]  |3A12}13A11]

Type Date Est Candidate for Ass. Target

Element of Work Action Priority Rec Qty _UOM Completion By WK Year

Jridge Flexible 23~ A743101-CLEAN/FLUSH DK 5 08/25/2005 1EA No 0
Notes:

dridge Flexible 42 - A744603-RPR/RPL.CONC.BEAM 3 08/25/2006 4EA No 0
Notes: HO3 LOCATION: 1 Converted from BMS - HO1 code: A744603

lridge Flexible 28 - B744802-REPAIR ABUTMENT 3 04/271992 6 EA No 0
Notes: HO3 LOCATION: NF  Converted from BMS - HOT code: B744802

lridge Flexible  11- C745301-BKFL.SCOUR HOLE 3 08/25/2005 10EA  0- Agency No 2007 |
Notes: H03 LOCATION: UPUN  Converted from BMS - HO1 code: C745301

Jridge Flexible 47 - RDDRAIN-IMPR.OFF BR.DRAINAGE 1 11/10/1997 2EA No 0
Notes: H03 LOGATION: LN FL. Converted from BMS - H01 code: RDDRAIN

3ridr Flexible 46 - RDSHLDR-RPR/RECONST SHOULDER 3 08/25/2005  20EA  0- Agency No 0
I " ] Notes: H03 LOCATION: LNFfLFF( Converted from BMS - HO1 code: RDSHLDR

Sridge Flexible 27 - RDGDERL-CONNECT GDERAILTOBR 1 08/27/2007 2EA No 0
Notes: NL And FL

ridge Fiexible  10- BITWRGS-RPR/RPL.BITW.S. 3 082712007 1EA No 0
Notes:

Report Version Date: 07/24/G7 Page 1 of 1

This document includes structure safety inspection information that is confidential pursuant to 65 P.S, §66.1
st seq., 75 Pa, C.8. §3754 and 23 U.5.C. §409 and may not be disclosed or used in litigation.




PERFORMANCE MEASURES AND ADMINISTRATION

Form P
N f@ SR ID: 5300610700031 5A03] BMS Ref: 30526 Inspection Date: August 27, 2007
sunent Inspection
Primary Type: R - Regular (routine)
Types of Inspections Performed:
NBI Underwater Element Fracture Critical Other Special
Yes No Yes No No
Inspection Man Hours
6826 NBI Crew: 14.00 8830 Underwater: 0.00
:@ Fracture Critical: 0.60 % Other 1: -1.00
6827 Crane: 0.00 5831 Other 2: ~1.00
Inspection Costs (in hundreds)
Engineering: 1,444 61333 Rigging:
5B34 Office:

Special Equip Used:

Temperature: 70.0 Weather: 1 - Clear
inventory Review Recommended: No
Change Notes:
Inspection Team
7 inspected By: 8 - Consulfing Firm
?Auaﬂ Team Leader: Erdman, AnthonyDan Kiick
j 6823 Team Member:
@ Hired By: 1
@ Insp Contract Num:
(7A02| Inspection Notes: PARK AT NEAR RIGHT. ACCESS THROUGH NEAR RIGHT

Report Version Date: 06/24/07 Page 1of2

- "his document includes structure safety inspection information that is confidential pursuant fo 65 P.S. §66.7
it seq., 75 Pa. C.5. §3754 and 23 U.5.C. §409 and may not be disclosed or used in Iitigation.




PERFORMANCE MEASURES AND ADMINISTRATION

Form P
- 5A0 SR ID: 530061061700031 5A03] BMS Ref: 30526 7401 inspection Date: August 27, 2007
lext inspection
7A14| Nextinspection By:
Schedule
7A09 7A09 7TA10
Insp Types Reguired Freguency Next Date
NBI e 24 August 25, 2007
Fracfical Critical No -1 January 01, 1901
Underwater No -1 January 01, 1991
Other Special No -1 January 01, 1901
Element - 24 August 07, 2005
Crane R 6B18| January 01, 1001
6801 Special InspType:
Estimated Inspection Man Hours
7A12 NBI Crew: 0.00 7A17 Underwater: 0.00
TA15 Fracture Critical: 0.00 7A18 Other 1: 0.00
7A13 Crane: 0.00 TA18 Other 2: 0.00
Qepori Version Date: 06/24/07 Page 2 0of 2

This document includes structure safely inspection information that is confidential pursuant to 65 P.5. §66.1
i seq., 75 Pa. C.8. §3754 and 23 U.S8.C. §409 and may not be disclosed or used in litigation.
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BRIDGE MANAGEMENT SYSTEM
SKETCH SHEET
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ELEVATION PROFILE MEASUREMENTS
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UPSTREAM ELEVATION

(N.T.S.)
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Bottom of fascia beam.
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SAFETY FEATURE SHEET

00

6|1 011

7

0

010

Feature Carried;

SR 61 (LR 141)

Feature Intersected:

Mahannon Creek

Field Sketch:

»# . Approach guiderail = For all traffic less than 40mph, the
clear zone width is established at 10 feet or 1°-06” beyond
the face of the curb in urban areas. DM#2, Table 2.12.1

T NEAR FAR
e,
POSTED SPEED LIMIT = 5% ADT = . ®91
Key: Other Notes:

Vit L‘:’S” wasﬁ ar i
ST (D) - ImMyme ’Dowméjq o o d

(JMF 11/01)

T — Trailing End. —aac mo b
¢ - Steel Offset Brackets.
D — Damaged.
R — Required.
E28-A Coding Summary
Bridge Railing E28 Rating
A" #Q\\ R Foes Hotid Froper wf mra Soals ;'7/
L oca . Bridge Terminal & Approach Guiderail & End Treatments
ocation ,
Post . Post . Offset
Type Spacing Length | Height | Type Spacing Length | Height Type Dist.
NearRight | z-z¢. | -1 | w8 e 105 | Llemt | oza |z £7.5 -Toen oo | w0
FarRight | 7o | 251" | 25’ | 80 | zoe | 68" | 250 | 29" | Copr vywe 275 | =
Nearbeftl | z.or | 2-)02"| 25" | 3O7 Mo 218 Toewbewy | B0
Farleft | 72-op | 212" re' | B a\g@ L'-u | 2n za” Do TN 2 | ——
E28 Rating i 3 5
ANTHONY m¥ .




August 2007
BMS # 53 0061 0170 0031

SR 61 over Mahannon Creek

NEAR APPROACH
South.

FAR APPROACH
North

ERDMAN

1 ANTHONY &



August 2007
BMS # 53 0061 0170 0031

SR 61 over Mahannon Creek

LEFT ELEVATION
Downstream

RIGHT ELEVATION
Upstream

) ANTHONY w4



August 2007
BMS # 53 0061 0170 0631

SR 61 over Mahannon Creek

Upstream Channel
Looking Upstream

Downstream Channel
Looking Downstream

3 ANTHON A



August 2007
BMS # 53 6061 0170 0031

SR 61 over Mahannon Creek

Near Abutment
South

l

Far Abutment
North

ERDMAN

4 ANTHONY =¥ 4



August 2007
BMS # 53 0061 0170 0031

SR 61 over Mahannon Creek

General Underside
Looking Back

Shoulder Deterioration
Far Left

Note: There is a 6” drop-
off at the far left
transition.

ERDMAN

5 ANTHONY =¥ 4



August 2007
BMS # 53 0061 0170 0031

SR 61 over Mahannon Creek

Beam Deterioration
Beam G8

Note: There is a large
spall with exposed and
rusted rebar at mid-span.

6 ANTHONY A
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APPENDIX A-7

Drainage Area Map

Appendix Includes: Drainage Area Map
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DATE: 7/8/2009

FILE: \\P:\2009\2915\00\DATA\GIS\ARCMAP
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| Data Source: f
Topographic Map - USGS #
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APPENDIX A-6:
DRAINAGE AREA MAP

S.R. 61 Bridge
Mahannon Creek

West Penn Township
Schuylkill County, PA

<./ Borton
Lawson
NS

ENGINEERING




Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

APPENDIX A-8

Hydrologic Computations

Appendix Includes: StreamStats Basin Characteristics Reports, NFF Hydrology,
PSU IV Hydrology, and Temporary Flows



Streamstats Report Page 1 of 1
Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

Date: Wed Jul 1 2009 11:05:23
Latitude (NAD83): 40.6416 (40 38 29)
Longitude (NAD83): -76.1058 (-76 06 20)

| Parameter || Valuel
| Mean basin elevation in feet ” 861|
| Unadjusted basin slope, in degrees ” 6.82|
| Percent of area covered by forest ” 60|
| Mean annual precipitation in inches ” 47.5|
| Total stream length in miles ” 7.76|
| Percent of area covered by urban || 13_2|
| Percent of area covered by glacial activity ” 0|
| Depth to rock in feet ” 4_21|
| Percent of area covered by carbonate bedrock ” 0|
| Drainage Area in square miles ” 5.61|
| Stream density (miles/square mile) || 1.38|
| Adjusted basin slope, in degrees || 6.61|
| Percentage of area of storage (lakes ponds reservoirs wetlands)” 1_75|

http://streamstats.usgs.gov/output/Report69240039923.htm 7/1/2009
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StreamStats U gag

Date: Mon Feb 23 2009 14:18:11

Site Location: Pennsylvania

Drainage Area: 5.61 mi2

Latitude (NADS83): 40.6412 (40 38 28)
Longitude (NAD83): -76.1058 (-76 06 20)

ed Sité Iieii.ort

Page 1 of 2

ILow Flow Basin Characteristics

|100% Low Flow Region 2 (5.61 mi2)

|Parameter || Value ”

| Percent Storage (percent) ” ”

http://streamstats.usgs.gov/output/Report587045.htm

|

|

Min || Max |

| Drainage Area (square miles) || 5.61” 4.93 || 1280 |
| Mean Annual Precipitation (inches) ” 47.5” 35 || 50.4 |
| Stream Density (miles per square mile) ” 1.38” 0.51 || 3.1 |
[ Depth to Rock (feet) | 421 332 || 565 |
| Percent Carbonate (percent) || 0” 0 || 99 |
IMean-Annual and Base-Flow Basin Characteristics |
[100% Statewide Mean and Base Flow (5.61 mi2) |
|Parameter || Value || Min ” Max |
| Drainage Area (square miles) || 5.61” 2.26 ” 1720 |
| Mean Basin Elevation (feet) || 861” 130 ” 2700 |
| Mean Annual Precipitation (inches) ” 47.5” 33.1 ” 50.4 |
| Percent Carbonate (percent) || 0” 0 ” 99 |
| Percent Forest (percent) || 59.9” 5.1 ” 100 |
| Percent Urban (percent) || 13.2” 0 ” 89 |
[Peak Flow Basin Characteristics |
|100% Peak Flow Region 1 (5.61 mi2) |
| Parameter || Value || Min ” Max |
| Drainage Area (square miles) || 5.61” 1.72 ” 1280 |
| Mean Basin Elevation (feet) || 861” 0 ” 1960 |
| Percent Carbonate (percent) || 0” 0 ” 83 |
| Percent Urban (percent) || 13'2” 0 ” 20 |
|

2/23/2009
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| | —=E 0 | 21.2 ||

iStreamflow Statistics |

Equivalent || 90-Percent Prediction Interval
Standard Error years of | |

(percent) record Minimum Maximum

Statistic Flow (ft3/s)

[Low-Flow Statistics

|
[ 702 | L5 38 [ [ |
[msoo2r || 143 33 | | |
oty || 043 51 | | |
[msootoy || o61] 45| [ [ |
[moooroy || | 36| | | |

iStreamflow Statistics |

Equivalent || 90-Percent Prediction Interval |
years of

Standard Error

Statistic Flow (ft3/s)

(percent) record Minimum Maximum
[Mean-Annual and Base-Flow Statistics |
[ | 103) 12 | | |
[ I 299) 38| I I |
leFioR | +21) 21 f I |
ersR || 377 21) f | |
[ersoR || 351) 23| | | |

iStreamflow Statistics |

ow sy | Presictionor || Sjeq | 20ercent Preion ke,
[Peak-Flow Statistics |
[ || | 5 ] [ |
[pes || | | d || |
[peao || &l 3| | || |
[peso | | 5 | || |
| | =l | || |
| 2050 | 2| || |

http://streamstats.usgs.gov/output/Report587045.htm 2/23/2009
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‘ BORTON-LAWSON JoB S.R. 0061 over Mahannon Creek
’ / LEHIGH VALLEY OFFICE SHEET NO. OF
3893 ADLER PLACE, SUITE 100 At
BETHLEHEM, PA 18017 CALCULATED BY PAK DATE 29-Oct-10
\ ' .' (484) 821-0470 CHECKED BY LJS DATE 1-Nov-10
FAX (484) 821-0474
(484) 821-0 SCALE Not Applicable
- Drainage Area at bridge 5.61 Square Miles 3,590 Acres
+ % of Urban Area 132 %

drainage area to the lake or swamp.

(Obtained from Streamstats and verified using USGS Quad Maps and Aerial Photography of the drainage area)

The following lakes and swamps were located within the Mahannon Creek drainage area, according to the US6S Quad Map. For
each of the lakes and swamps, the surface area and drainage area was measured in GIS. Draihage areas were adjusted to
exclude areas flowing to other storage areas located upstream of a given storage area. WRI Report 00-4189 recommends that
the area controlled by the lake or swamp be the smaller value of either ten times the surface area of the storage area or the

Surface Area

Adjusted DA | Control Area

N DA
ame (ac) (cc) (ac) (ac)
Orwigsburg Reservior 2.62 351 351 26.2
Total 2.62 351 | 26.2

USGS 2000-4189 Controlled Area

0.73%
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SR61
National Flood Frequency Program
version 3.0
Based on water-Resources Investigations Report 02-4168
Equations from database C:\Program Files\NFF\NFFv3.2_2004-12-14.mdb
Updated by kries 9/22/2004 at 4:03:24 PM fixed decimal place in constant
Equations for Pennsylvania developed using English units

Site: Mahannon Creek, Pennsylvania
User: exy
Date: Friday, October 02, 2009 03:29 PM

Rural Estimate: SR61

Basin Drainage Area: 5.61 mi2

1 Region

Region: Region_A
Drainage_Area = 5.61 mi2
Forest_Cover = 60 percent
Urban_bDevelopment = 13.2 percent
Area_underlain_by_cCarbonate_Rock = 0 percent
Area_controlled_by_Lakes_Swamps_and_Reservoirs = 0.73 percent

Flood Peak Discharges, in cubic feet per second

Recurrence Peak, Standard Equivalent
Estimate Interval, yrs cfs Error, % Years
SR61 10 914 43 5
25 1290 45 6
50 1610 50 8
100 2000 55 10
500 3120 66 16

Page 1
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SR 61 over Mahannon PSU-IV results

ESTIMATED PEAK RATES OE RUNOFF
PSU-IV METHOD - Version 4.0

COUNTY: Schuyki]] SR-SECTION: 61/
MUNICIPALITY: North Manheim SEGMENT/OFFSET: /
STREAM NAME: Mohannon HIGHWAY CLASS: Arterial

Latitude of Drainage Area Centroid: 40° 38' 29"
Longitude of Drainage Area Centroid: 76° 6' 20"

Region Number: Region 2

Drainage Area (sq.mi): 5.60
Percent of Forest (%): 60

Std. Deviation Sy (Plate 2): 0.295
Skew Coefficient (Plate 3): 0.37

Using the Equation for Ybar from Table 1.1
Ybar = 1.90 + 0.81 Log A - 0.0021 FOR
where A (Drainage Area) is in sq. mi.
and FOR (Percent Forest) 1is in %.

Ybar = 2.380
YEAR KY YTR Unadjusted Q (ftA3/s)
2.33 0.117 2.41 260
5 0.818 2.62 418
10 1.315 2.77 586
25 1.871 2.93 855
50 2.246 3.04 1,103
100 2.594 3.15 1,397
500 3.330 3.36 2,303
*500 -—— ———- 2,375

NOTE: The discharges Tisted are for a normal watershed
at a 50 percent confidence T1imit, except *500 which is
(1.7 * Ql00).

comments:

Date: 7/1/2009

A1l references refer to the PSU-IV Research Report.

Page 1
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APPENDIX A-9

Preliminary Cost Estimate

Appendix Includes: Cost Estimate Table
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PENNSYLVANIA DEPARTMENT OF TRANSPORTATION DISTRICT 5-0
REPLACEMENT OF BRIDGE - S.R. 0061 OVER MAHANNON CREEK
SCHUYLKILL COUNTY - NORTH MANHEIM TOWNSHIP

SINGLE SPAN SUPERSTRUCTURE REPLACEMENT COST ESTIMATE

ITEM UNIT UNIT SPREAD BOX
COST JQUANTITY COST
SUBSTRUCTURE
JCLASS A BEAM SEAT LEVELING CY. $3,000.00 10 $30,000.00
SUBSTRUCTURE CONCRETE REPAIR SF. $50.00 645 $32,250.00
+20% CONTINGENCY $6,450.00
TOTAL - SUBSTRUCTURE $68,700.00
SUPERSTRUCTURE
JREMOVAL OF EXISTING SUPERSTRUCTURE LS. $50,000.00
IP/S CONCRETE BOX BEAMS LS. $35,504.00
ICLASS AAA CEMENT CONCRETE CY. $1,000.00 55 $55,000.00
ICLASS AA CEMENT CONCRETE CY. $900.00 9 $8,100.00
[EPOXY REINFORCING STEEL LBS. $1.50 12,100 $18,150.00
SUBTOTAL - SUPERSTRUCTURE $166,754.00
+20% CONTINGENCY $33,350.80
TOTAL - SUPERSTRUCTURE $200,000.00
TOTAL $269,000.00

ONE 24'-8'" SPAN, 7 48/17 P/S CONCRETE SPREAD BOX BEAMS @ 10.5' ON EXISTING ABUTMENTS
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APPENDIX A-10

Summary Data Sheet

Appendix Includes Summary Data Sheet
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Appendix A-10 - Summary Data Sheet

Location Data

L North Manheim & West
County Schuylkill County Municipality Brunswick Townships
Location - U.S.G.S. Map Orwigsburg Quad Route - Section S.R. 61- 03B
Latitude 40° 38' 29" Station 424+70.22
Longitude 76° 6' 20" Segment/Offset 0170/0030
Present ADT: 17,688 Year: 2012|(Future ADT: 19,197 Year: 2032
River Basin: iDelaware River Basin
Channel Data
Stream Neme Side Slope Left: E 0.3-0.7
Mahannon Creek [[(looking downstream) Right: 1} 0.5-0.7
Stream Slope 0.005 Type of Channel natural
Normal Stream Flow Depth 2.0 ft Average Top Width 30-35 ft.
Average Stream Bed Elevation at
Bridge (Sta. 11+00) 517.5 Average Bottom Width 15-20 ft.
Stream Bed Elev. Exact Dist. 473 ft. Stream Bed Elev. Exact Dist. 476 ft.
~500' upstream Elevation 521.22 ft. ~500" downstream Elevation 514.75 ft.
Average Stream Channel Depth 3-7 ft. High Water Elev. and Date unknown
Temorary Wetland Impacts (ac) 0 Temporary Fill below OHW (CY) 50
Permanent Wetland Impacts (ac) 0 Permant Fill below OHW (CY) 50
Hydrology
Design Flows PSU-IV FEMA NFF 00-4189
Hydrology Method Used NFF 00-4189/FEMA 17B curve
Drainage Area 5.61 5.6 5.5 5.61
Q10 (CFS) 914 586 N/A 914
Q25 (CFS) 1,290 855 N/A 1,290
Q50 (CFS) 1,610 1,103 N/A 1,610
Q100 (CES) 2,040 1,397 2,040 2,000
Q500 (CES) 3,120 2,375 N/A 3120
Hydraulics
EXISTING STRUCTURE PROPOSED REHABILITATION
Bridge Type Concrete T-Beam Bridge Type Spread Concrete Box Beams
Clear Span - Centerline 24.0 Clear Span - Centerline 23.0
Clear Span - Normal 22.22 Clear Span - Normal 21.22
Skew (for hydraulic computations) 15° Skew (for hydraulic computations) 15°
Minimum Underclearance 11.36 Minimum Underclearance 12.14
Length of Channel Impacted 100 Length of Channel Impacted 100
Number of Spans 1 Number of Spans 1
Low Chord Elevation 527.86 Low Chord Elevation 528.61
Hydraulic Method Used HEC-RAS Hydraulic Method Used HEC-RAS
Return Period* Q WSE Velocity |[Return Period* Q WSE Velocity
10 914 525.64 5.07 10 914 525.97 4.68
25 1,290 527.20 5.83 251 1,290 527.70 5.31
v'50 1,610 528.48 6.32 v'50 1,610 528.60 6.01
100 2,040 530.32 6.73 100i 2,040 530.38 6.44
Overtopping Q500 Overtopping Q500
WSE as taken at river station 11+41 'WSE as taken at river station 11+41

*Indicate Design Return Period with a v at the appropriate year. Or if year is not shown, fill in Design Return Period in blank row.
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APPENDIX B-1

Existing Conditions
HEC-RAS Modeling

Appendix Includes: 25-Year Water Surface Profile, Cross Sections (US to DS),
Hydraulic Properties Tables
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon

Profile: NFF 25-year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 NFF 25-year 1290.00 521.78 528.16 527.23 528.44 0.002932 4.97 475.38 253.17 0.43
Mahannon 1614 NFF 25-year 1290.00 521.22 528.02 526.64 528.15 0.001763 4.24 699.91 295.90 0.34
Mahannon 1506 NFF 25-year 1290.00 521.22 527.95 525.60 528.02 0.000705 2.98 973.48 357.74 0.22
Mahannon 1399 NFF 25-year 1290.00 520.98 527.93 524.84 527.96 0.000260 1.87 1500.28 463.93 0.14
Mahannon 1282 NFF 25-year 1290.00 519.99 527.88 524.76 527.93 0.000409 2.68 1153.43 316.28 0.18
Mahannon 1203 NFF 25-year 1290.00 518.58 527.75 524.11 527.89 0.000658 3.69 647.80 275.48 0.23
Mahannon 1158 NFF 25-year 1290.00 515.92 527.68 523.48 527.85 0.000800 3.77 544.98 230.67 0.24
Mahannon 1141 NFF 25-year 1290.00 516.35 527.20 522.91 527.73 0.001617 5.83 221.15 215.41 0.35
Mahannon 1100 Bridge

Mahannon 1045 NFF 25-year 1290.00 518.22 523.83 523.83 526.21 0.014621 12.37 104.28 37.59 1.01
Mahannon 977 NFF 25-year 1290.00 515.09 523.35 521.14 523.85 0.003503 5.75 256.80 143.93 0.47
Mahannon 872 NFF 25-year 1290.00 518.95 523.40 521.81 523.44 0.000964 2.47 1309.19 645.31 0.24
Mahannon 729 NFF 25-year 1290.00 517.63 523.34 522.25 523.39 0.000790 2.77 1360.88 608.73 0.23
Mahannon 660 NFF 25-year 1290.00 516.58 523.29 522.25 523.34 0.000657 3.01 1481.20 702.11 0.22
Mahannon 650 Bridge

Mahannon 624 NFF 25-year 1290.00 514.76 522.37 522.26 522.40 0.000467 2.53 1913.53 780.25 0.18
Mahannon 592.50* NFF 25-year 1290.00 515.25 522.37 521.03 522.38 0.000274 1.86 2231.68 789.69 0.14
Mahannon 560.50* NFF 25-year 1290.00 515.74 522.36 520.94 522.37 0.000193 1.50 2517.54 816.88 0.12
Mahannon 529 NFF 25-year 1290.00 516.23 520.80 520.80 521.97 0.013086 9.04 189.01 771.20 0.89
Mahannon 429 NFF 25-year 1290.00 514.53 518.30 518.30 518.40 0.003748 4.27 950.52 753.63 0.46
Mahannon 329 NFF 25-year 1290.00 512.83 516.60 516.60 516.70 0.003748 4.27 950.52 753.63 0.46
Mahannon 229 NFF 25-year 1290.00 511.13 514.90 514.90 515.00 0.003747 4.27 950.53 753.63 0.46
Mahannon 129 NFF 25-year 1290.00 509.43 513.20 513.20 513.30 0.003748 4.27 950.53 753.63 0.46
Mahannon 29 NFF 25-year 1290.00 507.73 511.50 511.50 511.60 0.003748 4.27 950.50 753.63 0.46
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon

Profile: NFF 25-year

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 NFF 25-year 528.44 528.16 0.28 0.25 0.04 218.39 911.96 159.65 253.17
Mahannon 1614 NFF 25-year 528.15 528.02 0.14 0.12 0.02 728.00 562.00 295.90
Mahannon 1506 NFF 25-year 528.02 527.95 0.07 0.04 0.01 730.22 527.54 32.24 357.74
Mahannon 1399 NFF 25-year 527.96 527.93 0.03 0.03 0.00 469.38 537.42 283.20 463.93
Mahannon 1282 NFF 25-year 527.93 527.88 0.04 0.03 0.01 654.50 396.01 239.49 316.28
Mahannon 1203 NFF 25-year 527.89 527.75 0.14 0.02 0.01 273.69 794.99 221.32 275.48
Mahannon 1158 NFF 25-year 527.85 527.68 0.17 0.02 0.11 8.72 978.09 303.19 230.67
Mahannon 1141 NFF 25-year 527.73 527.20 0.53 0.03 0.11 1290.00 215.41
Mahannon 1100 Bridge

Mahannon 1045 NFF 25-year 526.21 523.83 2.38 0.50 0.94 1290.00 37.59
Mahannon 977 NFF 25-year 523.85 523.35 0.50 0.18 0.23 1254.49 35.51 143.93
Mahannon 872 NFF 25-year 523.44 523.40 0.04 0.05 0.00 5.56 503.83 780.61 645.31
Mahannon 729 NFF 25-year 523.39 523.34 0.05 0.04 0.00 55.21 436.97 797.82 608.73
Mahannon 660 NFF 25-year 523.34 523.29 0.05 454.88 835.12 702.11
Mahannon 650 Bridge

Mahannon 624 NFF 25-year 522.40 522.37 0.02 0.01 0.00 237.37 1052.63 780.25
Mahannon 592.50* NFF 25-year 522.38 522.37 0.01 0.01 0.00 2.87 282.01 1005.12 789.69
Mahannon 560.50* NFF 25-year 522.37 522.36 0.01 0.05 0.35 4.82 262.94 1022.24 816.88
Mahannon 529 NFF 25-year 521.97 520.80 117 0.70 0.53 0.69 1181.03 108.28 771.20
Mahannon 429 NFF 25-year 518.40 518.30 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 329 NFF 25-year 516.70 516.60 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 229 NFF 25-year 515.00 514.90 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 129 NFF 25-year 513.30 513.20 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 29 NFF 25-year 511.60 511.50 0.10 423.80 866.20 753.63
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HEC-RAS Plan: (FINAL) Existin:

River: Mahannon Creek Reach: Mahannon Profile: NFF 25-year

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 1158 NFF 25-year 527.85 527.68 523.48 0.02 0.11 230.67 8.72 978.09 303.19 3.77
Mahannon 1141 NFF 25-year 527.73 527.20 522.91 0.03 0.11 215.41 1290.00 5.83
Mahannon 1100 BRU NFF 25-year 527.59 526.87 523.05 0.29 0.26 22.23 1290.00 6.79
Mahannon 1100 BRD NFF 25-year 527.04 525.89 523.84 0.10 0.74 22.36 1290.00 8.59
Mahannon 1045 NFF 25-year 526.21 523.83 523.83 0.50 0.94 37.59 1290.00 12.37
Mahannon 977 NFF 25-year 523.85 523.35 521.14 0.18 0.23 143.93 1254.49 35.51 5.75
Mahannon 729 NFF 25-year 523.39 523.34 522.25 0.04 0.00 608.73 55.21 436.97 797.82 2.77
Mahannon 660 NFF 25-year 523.34 523.29 522.25 702.11 454.88 835.12 3.01
Mahannon 650 BRU NFF 25-year 523.34 523.29 523.60 430.60 451.32 838.13 6.32
Mahannon 650 BRD NFF 25-year 523.34 523.29 523.44 430.12 451.32 838.13 5.25
Mahannon 624 NFF 25-year 522.40 522.37 522.26 0.01 0.00 780.25 237.37 1052.63 2.53
Mahannon 592.50* NFF 25-year 522.38 522.37 521.03 0.01 0.00 789.69 2.87 282.01 1005.12 1.86
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions 1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
River = Mahannon Creek Reach = Mahannon RS = 1158
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
River = Mahannon Creek Reach = Mahannon RS=1100 BR
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions  1/6/2011
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APPENDIX B-2

Existing Conditions
HEC-RAS Modeling

Appendix Includes: 50-Year Water Surface Profile, Cross Sections (US to DS),
Hydraulic Properties Tables
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon

Profile: NFF 50-year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 NFF 50-year 1610.00 521.78 529.40 527.53 529.55 0.001255 3.88 799.84 269.83 0.30
Mahannon 1614 NFF 50-year 1610.00 521.22 529.36 526.92 529.43 0.000747 3.24 1114.25 325.63 0.23
Mahannon 1506 NFF 50-year 1610.00 521.22 529.32 525.85 529.36 0.000367 2.49 1459.48 433.06 0.17
Mahannon 1399 NFF 50-year 1610.00 520.98 529.32 525.10 529.33 0.000142 1.60 2153.49 482.11 0.11
Mahannon 1282 NFF 50-year 1610.00 519.99 529.28 525.03 529.31 0.000292 2.55 1641.94 407.60 0.15
Mahannon 1203 NFF 50-year 1610.00 518.58 529.16 524.83 529.29 0.000503 3.59 853.92 337.19 0.20
Mahannon 1158 NFF 50-year 1610.00 515.92 529.12 524.21 529.26 0.000574 3.58 742.33 314.17 0.21
Mahannon 1141 NFF 50-year 1610.00 516.35 528.48 523.65 529.10 0.001571 6.32 254.79 263.31 0.36
Mahannon 1100 Bridge

Mahannon 1045 NFF 50-year 1610.00 518.22 524.62 524.62 527.33 0.013606 13.23 121.71 64.44 1.00
Mahannon 977 NFF 50-year 1610.00 515.09 523.55 521.85 524.25 0.004691 6.82 273.74 146.23 0.55
Mahannon 872 NFF 50-year 1610.00 518.95 523.65 521.95 523.71 0.001079 2.75 1478.73 671.77 0.26
Mahannon 729 NFF 50-year 1610.00 517.63 523.59 522.25 523.65 0.000959 3.16 1516.08 652.58 0.26
Mahannon 660 NFF 50-year 1610.00 516.58 523.53 522.25 523.59 0.000793 3.40 1640.24 741.96 0.24
Mahannon 650 Bridge

Mahannon 624 NFF 50-year 1610.00 514.76 522.95 522.25 522.97 0.000384 2.44 2356.91 791.73 0.17
Mahannon 592.50* NFF 50-year 1610.00 515.25 522.94 521.76 522.96 0.000243 1.87 2694.21 816.26 0.13
Mahannon 560.50* NFF 50-year 1610.00 515.74 522.94 521.46 522.95 0.000177 1.54 2996.43 840.25 0.11
Mahannon 529 NFF 50-year 1610.00 516.23 521.22 521.22 522.51 0.012659 9.65 230.53 782.96 0.89
Mahannon 429 NFF 50-year 1610.00 514.53 518.30 518.30 518.46 0.005831 5.32 950.89 753.63 0.58
Mahannon 329 NFF 50-year 1610.00 512.83 516.60 516.60 516.76 0.005831 5.32 950.88 753.63 0.58
Mahannon 229 NFF 50-year 1610.00 511.13 514.90 514.90 515.06 0.005831 5.32 950.90 753.63 0.58
Mahannon 129 NFF 50-year 1610.00 509.43 513.20 513.20 513.36 0.005831 5.32 950.90 753.63 0.58
Mahannon 29 NFF 50-year 1610.00 507.73 511.50 511.50 511.66 0.005838 5.32 950.50 753.63 0.58
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon

Profile: NFF 50-year

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 NFF 50-year 529.55 529.40 0.14 0.10 0.02 453.69 927.72 228.59 269.83
Mahannon 1614 NFF 50-year 529.43 529.36 0.07 0.05 0.01 1059.91 547.23 2.86 325.63
Mahannon 1506 NFF 50-year 529.36 529.32 0.04 0.02 0.01 1001.68 548.96 59.36 433.06
Mahannon 1399 NFF 50-year 529.33 529.32 0.02 0.02 0.00 609.21 573.69 427.10 482.11
Mahannon 1282 NFF 50-year 529.31 529.28 0.04 0.02 0.01 767.40 449.55 393.05 407.60
Mahannon 1203 NFF 50-year 529.29 529.16 0.12 0.02 0.01 365.80 907.02 337.18 337.19
Mahannon 1158 NFF 50-year 529.26 529.12 0.14 0.01 0.14 20.07 1104.79 485.14 314.17
Mahannon 1141 NFF 50-year 529.10 528.48 0.62 0.04 0.15 1610.00 263.31
Mahannon 1100 Bridge

Mahannon 1045 NFF 50-year 527.33 524.62 2.72 0.56 1.01 1610.00 64.44
Mahannon 977 NFF 50-year 524.25 523.55 0.70 0.22 0.32 1555.21 54.79 146.23
Mahannon 872 NFF 50-year 523.71 523.65 0.05 0.06 0.00 8.15 607.54 994.32 671.77
Mahannon 729 NFF 50-year 523.65 523.59 0.06 0.05 0.00 81.16 525.98 1002.86 652.58
Mahannon 660 NFF 50-year 523.59 523.53 0.07 534.79 1075.21 741.96
Mahannon 650 Bridge

Mahannon 624 NFF 50-year 522.97 522.95 0.02 0.01 0.00 251.52 1358.48 791.73
Mahannon 592.50* NFF 50-year 522.96 522.94 0.01 0.01 0.00 6.66 313.23 1290.11 816.26
Mahannon 560.50" NFF 50-year 522.95 522.94 0.01 0.05 0.38 14.99 300.91 1294.11 840.25
Mahannon 529 NFF 50-year 522.51 521.22 1.29 0.86 0.56 6.52 1425.70 177.78 782.96
Mahannon 429 NFF 50-year 518.46 518.30 0.16 0.58 0.00 528.78 1081.22 753.63
Mahannon 329 NFF 50-year 516.76 516.60 0.16 0.58 0.00 528.79 1081.21 753.63
Mahannon 229 NFF 50-year 515.06 514.90 0.16 0.58 0.00 528.79 1081.21 753.63
Mahannon 129 NFF 50-year 513.36 513.20 0.16 0.58 0.00 528.79 1081.22 753.63
Mahannon 29 NFF 50-year 511.66 511.50 0.16 528.93 1081.07 753.63
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HEC-RAS Plan: (FINAL) Existin:

River: Mahannon Creek Reach: Mahannon Profile: NFF 50-year

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 1158 NFF 50-year 529.26 529.12 524.21 0.01 0.14 314.17 20.07 1104.79 485.14 3.58
Mahannon 1141 NFF 50-year 529.10 528.48 523.65 0.04 0.15 263.31 1610.00 6.32
Mahannon 1100 BRU NFF 50-year 528.91 528.04 523.81 0.39 0.29 5.15 1610.00 7.51
Mahannon 1100 BRD NFF 50-year 528.24 526.88 524.62 0.09 0.81 22.36 1610.00 9.36
Mahannon 1045 NFF 50-year 527.33 524.62 524.62 0.56 1.01 64.44 1610.00 13.23
Mahannon 977 NFF 50-year 524.25 523.55 521.85 0.22 0.32 146.23 1555.21 54.79 6.82
Mahannon 729 NFF 50-year 523.65 523.59 522.25 0.05 0.00 652.58 81.16 525.98 1002.86 3.16
Mahannon 660 NFF 50-year 523.59 523.53 522.25 741.96 534.79 1075.21 3.40
Mahannon 650 BRU NFF 50-year 523.59 523.53 523.61 486.16 368.45 1241.44 5.07
Mahannon 650 BRD NFF 50-year 523.59 523.53 523.54 486.16 368.45 1241.44 4.07
Mahannon 624 NFF 50-year 522.97 522.95 522.25 0.01 0.00 791.73 251.52 1358.48 244
Mahannon 592.50* NFF 50-year 522.96 522.94 521.76 0.01 0.00 816.26 6.66 313.23 1290.11 1.87
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SR 0061 over Mahannon Plan: (FINAL) Exisiting Conditions 1/6/2011
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APPENDIX B-3

Existing Conditions
HEC-RAS Modeling

Appendix Includes: 100-Year Water Surface Profile, Cross Sections (US to DS),
Hydraulic Properties Tables
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon Profile: FEMA 100-year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 FEMA 100-year 2040.00 521.78 531.28 527.86 531.36 0.000508 3.02 1329.63 295.02 0.20
Mahannon 1614 FEMA 100-year 2040.00 521.22 531.27 527.20 531.31 0.000323 2.55 1763.20 349.70 0.16
Mahannon 1506 FEMA 100-year 2040.00 521.22 531.26 526.12 531.28 0.000162 1.95 2448.88 500.79 0.12
Mahannon 1399 FEMA 100-year 2040.00 520.98 531.25 525.41 531.26 0.000079 1.40 3158.75 535.07 0.08
Mahannon 1282 FEMA 100-year 2040.00 519.99 531.23 525.35 531.25 0.000155 212 2541.82 496.07 0.12
Mahannon 1203 FEMA 100-year 2040.00 518.58 531.20 525.36 531.24 0.000185 2.48 2230.57 474.97 0.13
Mahannon 1158 FEMA 100-year 2040.00 515.92 531.11 525.55 531.22 0.000361 3.25 1153.80 461.87 0.17
Mahannon 1141 FEMA 100-year 2040.00 516.35 530.32 524.50 531.03 0.001416 6.73 302.97 448.16 0.35
Mahannon 1100 Bridge

Mahannon 1045 FEMA 100-year 2040.00 518.22 525.55 525.55 528.73 0.012918 14.32 142.48 88.59 1.00
Mahannon 977 FEMA 100-year 2040.00 515.09 520.75 522.78 526.19 0.057864 18.72 108.99 33.37 1.83
Mahannon 872 FEMA 100-year 2040.00 518.95 523.95 522.09 524.01 0.001219 3.09 1683.63 702.42 0.28
Mahannon 729 FEMA 100-year 2040.00 517.63 523.87 522.25 523.95 0.001162 3.62 1709.15 703.33 0.28
Mahannon 660 FEMA 100-year 2040.00 516.58 523.81 522.25 523.88 0.000920 3.73 1892.64 787.65 0.26
Mahannon 650 Bridge

Mahannon 624 FEMA 100-year 2040.00 514.76 523.62 522.25 523.64 0.000304 2.29 2940.48 817.19 0.15
Mahannon 592.50* FEMA 100-year 2040.00 515.25 523.62 522.25 523.63 0.000220 1.91 3252.97 841.76 0.13
Mahannon 560.50* FEMA 100-year 2040.00 515.74 523.61 522.14 523.62 0.000167 1.61 3570.40 862.74 0.11
Mahannon 529 FEMA 100-year 2040.00 516.23 521.76 521.76 523.16 0.011805 10.22 290.73 813.14 0.88
Mahannon 429 FEMA 100-year 2040.00 514.53 518.30 518.30 518.56 0.009371 6.74 950.57 753.63 0.73
Mahannon 329 FEMA 100-year 2040.00 512.83 516.60 516.60 516.86 0.009371 6.75 950.56 753.63 0.73
Mahannon 229 FEMA 100-year 2040.00 511.13 514.90 514.90 515.16 0.009370 6.74 950.58 753.63 0.73
Mahannon 129 FEMA 100-year 2040.00 509.43 513.20 513.20 513.46 0.009371 6.74 950.57 753.63 0.73
Mahannon 29 FEMA 100-year 2040.00 507.73 511.50 511.50 511.76 0.009371 6.75 950.55 753.63 0.73
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon

Profile: FEMA 100-year

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 FEMA 100-year 531.36 531.28 0.08 0.04 0.01 751.64 975.08 313.28 295.02
Mahannon 1614 FEMA 100-year 531.31 531.27 0.04 0.02 0.00 1449.82 561.67 28.52 349.70
Mahannon 1506 FEMA 100-year 531.28 531.26 0.02 0.01 0.00 1268.85 549.64 221.51 500.79
Mahannon 1399 FEMA 100-year 531.26 531.25 0.01 0.01 0.00 778.82 639.54 621.64 535.07
Mahannon 1282 FEMA 100-year 531.25 531.23 0.02 0.01 0.00 964.03 459.57 616.41 496.07
Mahannon 1203 FEMA 100-year 531.24 531.20 0.04 0.01 0.02 370.89 758.53 910.58 474.97
Mahannon 1158 FEMA 100-year 531.22 531.11 0.11 0.01 0.18 111.73 1221.19 707.09 461.87
Mahannon 1141 FEMA 100-year 531.03 530.32 0.70 2040.00 448.16
Mahannon 1100 Bridge

Mahannon 1045 FEMA 100-year 528.73 525.55 3.18 0.64 1.09 2040.00 88.59
Mahannon 977 FEMA 100-year 526.19 520.75 5.44 1.86 0.68 2040.00 33.37
Mahannon 872 FEMA 100-year 524.01 523.95 0.06 0.07 0.00 12.09 742.53 1285.38 702.42
Mahannon 729 FEMA 100-year 523.95 523.87 0.07 0.06 0.00 118.55 638.23 1283.22 703.33
Mahannon 660 FEMA 100-year 523.88 523.81 0.07 27.10 635.64 1377.27 787.65
Mahannon 650 Bridge

Mahannon 624 FEMA 100-year 523.64 523.62 0.02 0.01 0.00 9.59 339.99 1690.41 817.19
Mahannon 592.50* FEMA 100-year 523.63 523.62 0.01 0.01 0.00 19.45 355.85 1664.70 841.76
Mahannon 560.50* FEMA 100-year 523.62 523.61 0.01 0.05 0.42 35.24 351.54 1653.22 862.74
Mahannon 529 FEMA 100-year 523.16 521.76 1.40 1.05 0.57 25.08 1735.05 279.87 813.14
Mahannon 429 FEMA 100-year 518.56 518.30 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 329 FEMA 100-year 516.86 516.60 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 229 FEMA 100-year 515.16 514.90 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 129 FEMA 100-year 513.46 513.20 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 29 FEMA 100-year 511.76 511.50 0.26 670.18 1369.82 753.63
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HEC-RAS Plan: (FINAL) Existing River: Mahannon Creek Reach: Mahannon

Profile: FEMA 100-year

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 1158 FEMA 100-year 531.22 531.11 525.55 0.01 0.18 461.87 111.73 1221.19 707.09 3.25
Mahannon 1141 FEMA 100-year 531.03 530.32 524.50 448.16 2040.00 6.73
Mahannon 1100 BRU FEMA 100-year 531.03 530.32 524.73 117.93 1923.82 8.90
Mahannon 1100 BRD FEMA 100-year 531.00 530.32 525.55 117.93 1923.82 9.556
Mahannon 1045 FEMA 100-year 528.73 525.55 525.55 0.64 1.09 88.59 2040.00 14.32
Mahannon 977 FEMA 100-year 526.19 520.75 522.78 1.86 0.68 33.37 2040.00 18.72
Mahannon 729 FEMA 100-year 523.95 523.87 522.25 0.06 0.00 703.33 118.55 638.23 1283.22 3.62
Mahannon 660 FEMA 100-year 523.88 523.81 522.25 787.65 27.10 635.64 1377.27 3.73
Mahannon 650 BRU FEMA 100-year 523.89 523.81 523.63 590.68 5.21 244.86 1795.34 3.04
Mahannon 650 BRD FEMA 100-year 523.89 523.69 523.69 546.62 5.21 244.86 1795.34 2.53
Mahannon 624 FEMA 100-year 523.64 523.62 522.25 0.01 0.00 817.19 9.59 339.99 1690.41 2.29
Mahannon 592.50* FEMA 100-year 523.63 523.62 522.25 0.01 0.00 841.76 19.45 355.85 1664.70 1.91
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APPENDIX C-1

Proposed Conditions
HEC-RAS Modeling

Appendix Includes: 25-Year Water Surface Profile, Cross Sections (US to DS),
Hydraulic Properties Tables
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HEC-RAS Plan: (FINAL) Pro

posed River: Mahannon Creek Reach: Mahannon

Profile: NFF 25-year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 NFF 25-year 1290.00 521.78 528.45 527.23 528.66 0.002085 4.39 549.43 257.07 0.37
Mahannon 1614 NFF 25-year 1290.00 521.22 528.36 526.64 528.46 0.001205 3.67 803.22 301.86 0.28
Mahannon 1506 NFF 25-year 1290.00 521.22 528.31 525.60 528.36 0.000513 2.65 1096.08 377.19 0.19
Mahannon 1399 NFF 25-year 1290.00 520.98 528.30 524.84 528.32 0.000190 1.67 1671.88 468.43 0.12
Mahannon 1282 NFF 25-year 1290.00 519.99 528.26 524.76 528.30 0.000316 2.44 1276.26 332.28 0.16
Mahannon 1203 NFF 25-year 1290.00 518.58 528.15 524.11 528.27 0.000527 3.42 705.11 291.75 0.21
Mahannon 1158 NFF 25-year 1290.00 515.92 528.10 523.48 528.24 0.000629 3.47 600.12 259.92 0.22
Mahannon 1141 NFF 25-year 1290.00 516.35 527.70 522.83 528.14 0.001258 5.31 244.73 225.98 0.31
Mahannon 1100 Bridge

Mahannon 1045 NFF 25-year 1290.00 518.22 523.80 523.80 526.09 0.014417 12.14 106.23 37.52 1.00
Mahannon 977 NFF 25-year 1290.00 515.09 523.35 521.14 523.85 0.003503 5.75 256.80 143.93 0.47
Mahannon 872 NFF 25-year 1290.00 518.95 523.40 521.81 523.44 0.000964 2.47 1309.19 645.31 0.24
Mahannon 729 NFF 25-year 1290.00 517.63 523.34 522.25 523.39 0.000790 2.77 1360.88 608.73 0.23
Mahannon 660 NFF 25-year 1290.00 516.58 523.29 522.25 523.34 0.000657 3.01 1481.20 702.11 0.22
Mahannon 650 Bridge

Mahannon 624 NFF 25-year 1290.00 514.76 522.37 522.26 522.40 0.000467 2.53 1913.53 780.25 0.18
Mahannon 592.50* NFF 25-year 1290.00 515.25 522.37 521.03 522.38 0.000274 1.86 2231.68 789.69 0.14
Mahannon 560.50* NFF 25-year 1290.00 515.74 522.36 520.94 522.37 0.000193 1.50 2517.54 816.88 0.12
Mahannon 529 NFF 25-year 1290.00 516.23 520.80 520.80 521.97 0.013086 9.04 189.01 771.20 0.89
Mahannon 429 NFF 25-year 1290.00 514.53 518.30 518.30 518.40 0.003748 4.27 950.52 753.63 0.46
Mahannon 329 NFF 25-year 1290.00 512.83 516.60 516.60 516.70 0.003748 4.27 950.52 753.63 0.46
Mahannon 229 NFF 25-year 1290.00 511.13 514.90 514.90 515.00 0.003747 4.27 950.53 753.63 0.46
Mahannon 129 NFF 25-year 1290.00 509.43 513.20 513.20 513.30 0.003748 4.27 950.53 753.63 0.46
Mahannon 29 NFF 25-year 1290.00 507.73 511.50 511.50 511.60 0.003748 4.27 950.50 753.63 0.46
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: NFF 25-year

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 NFF 25-year 528.66 528.45 0.21 0.17 0.03 260.79 861.98 167.23 257.07
Mahannon 1614 NFF 25-year 528.46 528.36 0.10 0.08 0.01 770.06 519.87 0.07 301.86
Mahannon 1506 NFF 25-year 528.36 528.31 0.05 0.03 0.01 753.26 499.85 36.89 377.19
Mahannon 1399 NFF 25-year 528.32 528.30 0.02 0.02 0.00 476.42 511.48 302.10 468.43
Mahannon 1282 NFF 25-year 528.30 528.26 0.04 0.02 0.01 655.95 378.97 255.08 332.28
Mahannon 1203 NFF 25-year 528.27 528.15 0.12 0.02 0.01 282.49 770.93 236.58 291.75
Mahannon 1158 NFF 25-year 528.24 528.10 0.14 0.01 0.09 9.87 948.08 332.05 259.92
Mahannon 1141 NFF 25-year 528.14 527.70 0.44 0.02 0.16 3.85 1286.15 225.98
Mahannon 1100 Bridge

Mahannon 1045 NFF 25-year 526.09 523.80 2.29 0.49 0.90 1290.00 37.52
Mahannon 977 NFF 25-year 523.85 523.35 0.50 0.18 0.23 1254.49 35.51 143.93
Mahannon 872 NFF 25-year 523.44 523.40 0.04 0.05 0.00 5.56 503.83 780.61 645.31
Mahannon 729 NFF 25-year 523.39 523.34 0.05 0.04 0.00 55.21 436.97 797.82 608.73
Mahannon 660 NFF 25-year 523.34 523.29 0.05 454.88 835.12 702.11
Mahannon 650 Bridge

Mahannon 624 NFF 25-year 522.40 522.37 0.02 0.01 0.00 237.37 1052.63 780.25
Mahannon 592.50* NFF 25-year 522.38 522.37 0.01 0.01 0.00 2.87 282.01 1005.12 789.69
Mahannon 560.50* NFF 25-year 522.37 522.36 0.01 0.05 0.35 4.82 262.94 1022.24 816.88
Mahannon 529 NFF 25-year 521.97 520.80 117 0.70 0.53 0.69 1181.03 108.28 771.20
Mahannon 429 NFF 25-year 518.40 518.30 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 329 NFF 25-year 516.70 516.60 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 229 NFF 25-year 515.00 514.90 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 129 NFF 25-year 513.30 513.20 0.10 0.37 0.00 423.80 866.20 753.63
Mahannon 29 NFF 25-year 511.60 511.50 0.10 423.80 866.20 753.63
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: NFF 25-year

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 1158 NFF 25-year 528.24 528.10 523.48 0.01 0.09 259.92 9.87 948.08 332.05 3.47
Mahannon 1141 NFF 25-year 528.14 527.70 522.83 0.02 0.16 225.98 3.85 1286.15 5.31
Mahannon 1100 BRU NFF 25-year 527.96 527.25 523.11 0.59 1.01 21.26 1290.00 6.72
Mahannon 1100 BRD NFF 25-year 526.36 523.98 523.94 0.20 0.07 21.27 1290.00 12.39
Mahannon 1045 NFF 25-year 526.09 523.80 523.80 0.49 0.90 37.52 1290.00 12.14
Mahannon 977 NFF 25-year 523.85 523.35 521.14 0.18 0.23 143.93 1254.49 35.51 5.75
Mahannon 729 NFF 25-year 523.39 523.34 522.25 0.04 0.00 608.73 55.21 436.97 797.82 2.77
Mahannon 660 NFF 25-year 523.34 523.29 522.25 702.11 454.88 835.12 3.01
Mahannon 650 BRU NFF 25-year 523.34 523.29 523.60 430.60 451.32 838.13 6.32
Mahannon 650 BRD NFF 25-year 523.34 523.29 523.44 430.12 451.32 838.13 5.25
Mahannon 624 NFF 25-year 522.40 522.37 522.26 0.01 0.00 780.25 237.37 1052.63 2.53
Mahannon 592.50* NFF 25-year 522.38 522.37 521.03 0.01 0.00 789.69 2.87 282.01 1005.12 1.86
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SR 0061 over Mahannon Plan: (FINAL) Proposed Conditions 1/4/2011
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SR 0061 over Mahannon Plan: (FINAL) Proposed Conditions 1/4/2011
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APPENDIX C-2

Proposed Conditions
HEC-RAS Modeling

Appendix Includes: 50-Year Water Surface Profile, Cross Sections (US to DS),
Hydraulic Properties Tables
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HEC-RAS Plan: (FINAL) Pro

posed River: Mahannon Creek Reach: Mahannon

Profile: NFF 50-year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 NFF 50-year 1610.00 521.78 529.44 527.53 529.58 0.001220 3.84 808.54 270.26 0.29
Mahannon 1614 NFF 50-year 1610.00 521.22 529.39 526.92 529.46 0.000727 3.21 1125.28 326.65 0.23
Mahannon 1506 NFF 50-year 1610.00 521.22 529.36 525.85 529.40 0.000358 2.47 1472.56 434.73 0.16
Mahannon 1399 NFF 50-year 1610.00 520.98 529.35 525.10 529.37 0.000139 1.59 2170.31 482.71 0.11
Mahannon 1282 NFF 50-year 1610.00 519.99 529.31 525.03 529.35 0.000287 2.53 1656.49 409.98 0.15
Mahannon 1203 NFF 50-year 1610.00 518.58 529.20 524.83 529.32 0.000497 3.58 859.55 339.64 0.20
Mahannon 1158 NFF 50-year 1610.00 515.92 529.16 524.21 529.30 0.000563 3.56 747.88 315.97 0.21
Mahannon 1141 NFF 50-year 1610.00 516.35 528.60 523.60 529.16 0.001419 6.01 269.84 279.00 0.34
Mahannon 1100 Bridge

Mahannon 1045 NFF 50-year 1610.00 518.22 524.51 524.51 527.19 0.013921 13.13 122.62 53.87 1.00
Mahannon 977 NFF 50-year 1610.00 515.09 523.55 521.85 524.25 0.004691 6.82 273.74 146.23 0.55
Mahannon 872 NFF 50-year 1610.00 518.95 523.65 521.95 523.71 0.001079 2.75 1478.73 671.77 0.26
Mahannon 729 NFF 50-year 1610.00 517.63 523.59 522.25 523.65 0.000959 3.16 1516.08 652.58 0.26
Mahannon 660 NFF 50-year 1610.00 516.58 523.53 522.25 523.59 0.000793 3.40 1640.24 741.96 0.24
Mahannon 650 Bridge

Mahannon 624 NFF 50-year 1610.00 514.76 522.95 522.25 522.97 0.000384 2.44 2356.91 791.73 0.17
Mahannon 592.50* NFF 50-year 1610.00 515.25 522.94 521.76 522.96 0.000243 1.87 2694.21 816.26 0.13
Mahannon 560.50* NFF 50-year 1610.00 515.74 522.94 521.46 522.95 0.000177 1.54 2996.43 840.25 0.11
Mahannon 529 NFF 50-year 1610.00 516.23 521.22 521.22 522.51 0.012659 9.65 230.53 782.96 0.89
Mahannon 429 NFF 50-year 1610.00 514.53 518.30 518.30 518.46 0.005831 5.32 950.89 753.63 0.58
Mahannon 329 NFF 50-year 1610.00 512.83 516.60 516.60 516.76 0.005831 5.32 950.88 753.63 0.58
Mahannon 229 NFF 50-year 1610.00 511.13 514.90 514.90 515.06 0.005831 5.32 950.90 753.63 0.58
Mahannon 129 NFF 50-year 1610.00 509.43 513.20 513.20 513.36 0.005831 5.32 950.90 753.63 0.58
Mahannon 29 NFF 50-year 1610.00 507.73 511.50 511.50 511.66 0.005838 5.32 950.50 753.63 0.58
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: NFF 50-year

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 NFF 50-year 529.58 529.44 0.14 0.10 0.02 457.10 923.83 229.07 270.26
Mahannon 1614 NFF 50-year 529.46 529.39 0.07 0.05 0.01 1062.33 544.61 3.06 326.65
Mahannon 1506 NFF 50-year 529.40 529.36 0.04 0.02 0.01 1003.59 546.67 59.74 434.73
Mahannon 1399 NFF 50-year 529.37 529.35 0.02 0.02 0.00 609.45 571.98 428.57 482.71
Mahannon 1282 NFF 50-year 529.35 529.31 0.04 0.02 0.01 766.69 448.15 395.17 409.98
Mahannon 1203 NFF 50-year 529.32 529.20 0.12 0.02 0.01 364.37 906.63 339.00 339.64
Mahannon 1158 NFF 50-year 529.30 529.16 0.14 0.01 0.13 20.44 1102.17 487.39 315.97
Mahannon 1141 NFF 50-year 529.16 528.60 0.56 0.03 0.23 5.73 1604.27 279.00
Mahannon 1100 Bridge

Mahannon 1045 NFF 50-year 527.19 524.51 2.68 0.56 0.99 1610.00 53.87
Mahannon 977 NFF 50-year 524.25 523.55 0.70 0.22 0.32 1555.21 54.79 146.23
Mahannon 872 NFF 50-year 523.71 523.65 0.05 0.06 0.00 8.15 607.54 994.32 671.77
Mahannon 729 NFF 50-year 523.65 523.59 0.06 0.05 0.00 81.16 525.98 1002.86 652.58
Mahannon 660 NFF 50-year 523.59 523.53 0.07 534.79 1075.21 741.96
Mahannon 650 Bridge

Mahannon 624 NFF 50-year 522.97 522.95 0.02 0.01 0.00 251.52 1358.48 791.73
Mahannon 592.50* NFF 50-year 522.96 522.94 0.01 0.01 0.00 6.66 313.23 1290.11 816.26
Mahannon 560.50" NFF 50-year 522.95 522.94 0.01 0.05 0.38 14.99 300.91 1294.11 840.25
Mahannon 529 NFF 50-year 522.51 521.22 1.29 0.86 0.56 6.52 1425.70 177.78 782.96
Mahannon 429 NFF 50-year 518.46 518.30 0.16 0.58 0.00 528.78 1081.22 753.63
Mahannon 329 NFF 50-year 516.76 516.60 0.16 0.58 0.00 528.79 1081.21 753.63
Mahannon 229 NFF 50-year 515.06 514.90 0.16 0.58 0.00 528.79 1081.21 753.63
Mahannon 129 NFF 50-year 513.36 513.20 0.16 0.58 0.00 528.79 1081.22 753.63
Mahannon 29 NFF 50-year 511.66 511.50 0.16 528.93 1081.07 753.63
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: NFF 50-year

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 1158 NFF 50-year 529.30 529.16 524.21 0.01 0.13 315.97 20.44 1102.17 487.39 3.56
Mahannon 1141 NFF 50-year 529.16 528.60 523.60 0.03 0.23 279.00 5.73 1604.27 6.01
Mahannon 1100 BRU NFF 50-year 528.90 527.96 523.87 0.51 0.63 21.24 1610.00 7.77
Mahannon 1100 BRD NFF 50-year 527.76 525.78 524.70 0.15 0.42 21.25 1610.00 11.30
Mahannon 1045 NFF 50-year 527.19 524.51 524.51 0.56 0.99 53.87 1610.00 13.13
Mahannon 977 NFF 50-year 524.25 523.55 521.85 0.22 0.32 146.23 1555.21 54.79 6.82
Mahannon 729 NFF 50-year 523.65 523.59 522.25 0.05 0.00 652.58 81.16 525.98 1002.86 3.16
Mahannon 660 NFF 50-year 523.59 523.53 522.25 741.96 534.79 1075.21 3.40
Mahannon 650 BRU NFF 50-year 523.59 523.53 523.61 486.16 368.45 1241.44 5.07
Mahannon 650 BRD NFF 50-year 523.59 523.53 523.54 486.16 368.45 1241.44 4.07
Mahannon 624 NFF 50-year 522.97 522.95 522.25 0.01 0.00 791.73 251.52 1358.48 244
Mahannon 592.50* NFF 50-year 522.96 522.94 521.76 0.01 0.00 816.26 6.66 313.23 1290.11 1.87
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APPENDIX C-3

Proposed Conditions
HEC-RAS Modeling

Appendix Includes: 100-Year Water Surface Profile, Cross Sections (US to DS)
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: FEMA 100-year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 FEMA 100-year 2040.00 521.78 531.25 527.86 531.33 0.000516 3.04 1321.75 294.66 0.20
Mahannon 1614 FEMA 100-year 2040.00 521.22 531.24 527.20 531.28 0.000328 2.56 1753.77 349.41 0.16
Mahannon 1506 FEMA 100-year 2040.00 521.22 531.23 526.12 531.25 0.000163 1.95 2435.40 500.39 0.12
Mahannon 1399 FEMA 100-year 2040.00 520.98 531.22 525.41 531.24 0.000080 1.41 3144.29 534.85 0.08
Mahannon 1282 FEMA 100-year 2040.00 519.99 531.20 525.35 531.22 0.000157 2.14 2528.26 495.36 0.12
Mahannon 1203 FEMA 100-year 2040.00 518.58 531.18 525.36 531.22 0.000188 249 2217.39 473.94 0.13
Mahannon 1158 FEMA 100-year 2040.00 515.92 531.08 525.55 531.19 0.000366 3.26 1147.35 460.73 0.17
Mahannon 1141 FEMA 100-year 2040.00 516.35 530.38 524.44 531.02 0.001300 6.44 319.63 452.34 0.33
Mahannon 1100 Bridge

Mahannon 1045 FEMA 100-year 2040.00 518.22 524.93 525.44 528.62 0.017401 15.43 132.18 84.89 1.13
Mahannon 977 FEMA 100-year 2040.00 515.09 520.81 522.78 526.06 0.055042 18.38 111.00 33.62 1.78
Mahannon 872 FEMA 100-year 2040.00 518.95 523.95 522.09 524.01 0.001219 3.09 1683.63 702.42 0.28
Mahannon 729 FEMA 100-year 2040.00 517.63 523.87 522.25 523.95 0.001162 3.62 1709.15 703.33 0.28
Mahannon 660 FEMA 100-year 2040.00 516.58 523.81 522.25 523.88 0.000920 3.73 1892.64 787.65 0.26
Mahannon 650 Bridge

Mahannon 624 FEMA 100-year 2040.00 514.76 523.62 522.25 523.64 0.000304 2.29 2940.48 817.19 0.15
Mahannon 592.50* FEMA 100-year 2040.00 515.25 523.62 522.25 523.63 0.000220 1.91 3252.97 841.76 0.13
Mahannon 560.50* FEMA 100-year 2040.00 515.74 523.61 522.14 523.62 0.000167 1.61 3570.40 862.74 0.11
Mahannon 529 FEMA 100-year 2040.00 516.23 521.76 521.76 523.16 0.011805 10.22 290.73 813.14 0.88
Mahannon 429 FEMA 100-year 2040.00 514.53 518.30 518.30 518.56 0.009371 6.74 950.57 753.63 0.73
Mahannon 329 FEMA 100-year 2040.00 512.83 516.60 516.60 516.86 0.009371 6.75 950.56 753.63 0.73
Mahannon 229 FEMA 100-year 2040.00 511.13 514.90 514.90 515.16 0.009370 6.74 950.58 753.63 0.73
Mahannon 129 FEMA 100-year 2040.00 509.43 513.20 513.20 513.46 0.009371 6.74 950.57 753.63 0.73
Mahannon 29 FEMA 100-year 2040.00 507.73 511.50 511.50 511.76 0.009371 6.75 950.55 753.63 0.73
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: FEMA 100-year

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 FEMA 100-year 531.33 531.25 0.08 0.04 0.01 749.88 977.07 313.05 294.66
Mahannon 1614 FEMA 100-year 531.28 531.24 0.04 0.02 0.01 1448.89 562.92 28.19 349.41
Mahannon 1506 FEMA 100-year 531.25 531.23 0.02 0.01 0.00 1273.43 548.04 218.53 500.39
Mahannon 1399 FEMA 100-year 531.24 531.22 0.01 0.01 0.00 778.34 640.74 620.92 534.85
Mahannon 1282 FEMA 100-year 531.22 531.20 0.02 0.01 0.00 964.13 460.98 614.89 495.36
Mahannon 1203 FEMA 100-year 531.22 531.18 0.04 0.01 0.02 370.19 761.06 908.75 473.94
Mahannon 1158 FEMA 100-year 531.19 531.08 0.11 0.01 0.16 109.85 1223.73 706.43 460.73
Mahannon 1141 FEMA 100-year 531.02 530.38 0.64 9.21 2030.79 452.34
Mahannon 1100 Bridge

Mahannon 1045 FEMA 100-year 528.62 524.93 3.70 2040.00 84.89
Mahannon 977 FEMA 100-year 526.06 520.81 5.25 2.10 0.46 2040.00 33.62
Mahannon 872 FEMA 100-year 524.01 523.95 0.06 0.07 0.00 12.09 742.53 1285.38 702.42
Mahannon 729 FEMA 100-year 523.95 523.87 0.07 0.06 0.00 118.55 638.23 1283.22 703.33
Mahannon 660 FEMA 100-year 523.88 523.81 0.07 27.10 635.63 1377.27 787.65
Mahannon 650 Bridge

Mahannon 624 FEMA 100-year 523.64 523.62 0.02 0.01 0.00 9.59 339.99 1690.41 817.19
Mahannon 592.50* FEMA 100-year 523.63 523.62 0.01 0.01 0.00 19.45 355.85 1664.70 841.76
Mahannon 560.50* FEMA 100-year 523.62 523.61 0.01 0.05 0.42 35.24 351.54 1653.22 862.74
Mahannon 529 FEMA 100-year 523.16 521.76 1.40 1.05 0.57 25.08 1735.05 279.87 813.14
Mahannon 429 FEMA 100-year 518.56 518.30 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 329 FEMA 100-year 516.86 516.60 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 229 FEMA 100-year 515.16 514.90 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 129 FEMA 100-year 513.46 513.20 0.26 0.94 0.00 670.17 1369.83 753.63
Mahannon 29 FEMA 100-year 511.76 511.50 0.26 670.18 1369.82 753.63
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HEC-RAS Plan: (FINAL) Proposed River: Mahannon Creek Reach: Mahannon

Profile: FEMA 100-year

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 1158 FEMA 100-year 531.19 531.08 525.55 0.01 0.16 460.73 109.85 1223.73 706.43 3.26
Mahannon 1141 FEMA 100-year 531.02 530.38 524.44 452.34 9.21 2030.79 6.44
Mahannon 1100 BRU FEMA 100-year 531.02 528.78 524.84 2040.00 9.16
Mahannon 1100 BRD FEMA 100-year 528.96 525.68 525.68 21.25 2040.00 14.55
Mahannon 1045 FEMA 100-year 528.62 524.93 525.44 84.89 2040.00 15.43
Mahannon 977 FEMA 100-year 526.06 520.81 522.78 210 0.46 33.62 2040.00 18.38
Mahannon 729 FEMA 100-year 523.95 523.87 522.25 0.06 0.00 703.33 118.55 638.23 1283.22 3.62
Mahannon 660 FEMA 100-year 523.88 523.81 522.25 787.65 27.10 635.63 1377.27 3.73
Mahannon 650 BRU FEMA 100-year 523.89 523.81 523.63 590.68 5.21 244.86 1795.34 3.04
Mahannon 650 BRD FEMA 100-year 523.89 523.69 523.69 546.62 5.21 244.86 1795.34 2.53
Mahannon 624 FEMA 100-year 523.64 523.62 522.25 0.01 0.00 817.19 9.59 339.99 1690.41 2.29
Mahannon 592.50* FEMA 100-year 523.63 523.62 522.25 0.01 0.00 841.76 19.45 355.85 1664.70 1.91
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APPENDIX C-4

Temporary Conditions
HEC-RAS Modeling

Appendix Includes: Base Flow, and 2.33-Year Water Surface Profiles, Cross
Sections (US to DS), Hydraulic Properties Tables
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HEC-RAS Plan: (final) Temp River: Mahannon Creek Reach: Mahannon

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mahannon 1747 NFF 1-year 100.00 521.78 524.25 523.22 524.36 0.002459 2.61 38.26 21.07 0.34
Mahannon 1747 NFF 2.33-year 400.00 521.78 526.29 524.71 526.53 0.004012 3.97 110.71 87.59 0.46
Mahannon 1747 NFF 10-year 914.00 521.78 528.43 526.65 528.53 0.001078 3.14 542.71 256.72 0.27
Mahannon 1747 NSS Base Flow 4.21 521.78 522.39 522.17 522.40 0.003539 1.02 4.1 12.94 0.32
Mahannon 1614 NFF 1-year 100.00 521.22 523.74 522.97 523.91 0.004537 3.32 30.12 18.78 0.46
Mahannon 1614 NFF 2.33-year 400.00 521.22 525.65 524.60 525.98 0.004349 4.89 138.73 178.49 0.50
Mahannon 1614 NFF 10-year 914.00 521.22 528.38 526.25 528.43 0.000592 2.58 809.64 302.25 0.20
Mahannon 1614 NSS Base Flow 4.21 521.22 522.16 521.70 522.17 0.000899 0.71 5.93 11.48 0.17
Mahannon 1506 NFF 1-year 100.00 521.22 523.19 522.70 523.35 0.005869 3.19 31.33 25.26 0.51
Mahannon 1506 NFF 2.33-year 400.00 521.22 525.61 523.97 525.68 0.001008 2.48 325.67 228.23 0.24
Mahannon 1506 NFF 10-year 914.00 521.22 528.36 525.28 528.38 0.000248 1.85 1112.11 379.70 0.13
Mahannon 1506 NSS Base Flow 4.21 521.22 521.91 521.72 521.93 0.005230 1.15 3.67 12.73 0.38
Mahannon 1399 NFF 1-year 100.00 520.98 522.88 522.08 522.94 0.002059 2.02 49.46 37.18 0.31
Mahannon 1399 NFF 2.33-year 400.00 520.98 525.57 523.09 525.60 0.000385 1.64 420.10 370.94 0.16
Mahannon 1399 NFF 10-year 914.00 520.98 528.36 524.46 528.37 0.000092 1.16 1696.43 469.07 0.08
Mahannon 1399 NSS Base Flow 4.21 520.98 521.54 521.31 521.55 0.002403 0.73 5.74 22.40 0.26
Mahannon 1282 NFF 1-year 100.00 519.99 522.61 521.44 522.70 0.002001 2.51 42.08 36.13 0.32
Mahannon 1282 NFF 2.33-year 400.00 519.99 525.54 523.15 525.57 0.000327 1.84 510.84 243.22 0.15
Mahannon 1282 NFF 10-year 914.00 519.99 528.34 524.33 528.35 0.000151 1.70 1300.66 335.63 0.11
Mahannon 1282 NSS Base Flow 4.21 519.99 520.31 520.31 520.42 0.037999 257 1.64 7.69 0.98
Mahannon 1203 NFF 1-year 100.00 518.58 522.60 520.03 522.62 0.000287 1.26 80.49 36.25 0.13
Mahannon 1203 NFF 2.33-year 400.00 518.58 525.49 521.42 525.54 0.000295 1.99 340.59 205.16 0.14
Mahannon 1203 NFF 10-year 914.00 518.58 528.28 523.15 528.34 0.000247 2.36 72412 297.12 0.14
Mahannon 1203 NSS Base Flow 4.21 518.58 519.32 518.99 519.33 0.001525 0.75 5.62 15.05 0.22
Mahannon 1158 NFF 1-year 100.00 515.92 522.59 518.44 522.61 0.000202 1.09 91.67 27.24 0.10
Mahannon 1158 NFF 2.33-year 400.00 515.92 525.47 520.47 525.53 0.000369 2.04 262.07 180.51 0.15
Mahannon 1158 NFF 10-year 914.00 515.92 528.26 522.48 528.33 0.000289 2.38 621.90 275.73 0.15
Mahannon 1158 NSS Base Flow 4.21 515.92 519.32 516.55 519.32 0.000009 0.16 26.67 13.83 0.02
Mahannon 1141 NFF 1-year 100.00 516.35 522.59 518.49 522.60 0.000124 1.02 97.67 28.91 0.09
Mahannon 1141 NFF 2.33-year 400.00 516.35 525.42 520.10 525.51 0.000363 242 165.44 154.36 0.16
Mahannon 1141 NFF 10-year 914.00 516.35 528.01 521.88 528.26 0.000654 4.01 227.70 232.43 0.23
Mahannon 1141 NSS Base Flow 4.21 516.35 519.32 516.95 519.32 0.000007 0.14 30.90 18.61 0.02
Mahannon 1100 Culvert

Mahannon 1045 NFF 1-year 100.00 518.22 520.64 519.77 520.76 0.002857 2.79 35.84 27.08 0.38
Mahannon 1045 NFF 2.33-year 400.00 518.22 522.25 521.20 522.72 0.005282 5.53 72.38 33.95 0.56
Mahannon 1045 NFF 10-year 914.00 518.22 522.79 522.79 524.57 0.015931 10.71 85.33 35.28 1.00
Mahannon 1045 NSS Base Flow 4.21 518.22 519.26 518.64 519.26 0.000303 0.45 9.26 18.22 0.10
Mahannon 977 NFF 1-year 100.00 515.09 520.65 517.08 520.66 0.000152 0.95 105.44 32.91 0.09
Mahannon 977 NFF 2.33-year 400.00 515.09 522.30 518.68 522.39 0.000781 2.37 170.85 110.12 0.22
Mahannon 977 NFF 10-year 914.00 515.09 523.10 520.28 523.39 0.002135 4.34 236.04 141.11 0.37
Mahannon 977 NSS Base Flow 4.21 515.09 519.26 515.57 519.26 0.000001 0.07 63.95 26.97 0.01
Mahannon 872 NFF 1-year 100.00 518.95 520.23 519.98 520.46 0.010936 3.84 26.02 26.08 0.68
Mahannon 872 NFF 2.33-year 400.00 518.95 522.28 521.23 522.29 0.000520 1.35 697.84 521.28 0.17
Mahannon 872 NFF 10-year 914.00 518.95 523.12 521.81 523.14 0.000618 1.86 1142.13 547.32 0.19
Mahannon 872 NSS Base Flow 4.21 518.95 519.21 519.15 519.24 0.014573 1.39 3.03 17.55 0.59
Mahannon 729 NFF 1-year 100.00 517.63 519.73 519.13 519.86 0.004598 2.87 34.86 155.97 0.45
Mahannon 729 NFF 2.33-year 400.00 517.63 522.26 520.38 522.27 0.000216 1.21 835.21 401.98 0.11
Mahannon 729 NFF 10-year 914.00 517.63 523.08 521.67 523.11 0.000520 2.16 1208.01 562.20 0.18
Mahannon 729 NSS Base Flow 4.21 517.63 518.17 518.05 518.21 0.011050 1.62 2.60 9.71 0.55
Mahannon 660 NFF 1-year 100.00 516.58 518.79 518.26 519.08 0.006820 4.30 23.26 55.70 0.58
Mahannon 660 NFF 2.33-year 400.00 516.58 521.02 520.09 521.89 0.006894 7.51 53.26 290.25 0.67
Mahannon 660 NFF 10-year 914.00 516.58 523.04 522.25 523.08 0.000436 2.38 1322.96 637.76 0.18
Mahannon 660 NSS Base Flow 4.21 516.58 517.30 517.05 517.32 0.004116 1.18 3.57 9.91 0.35
Mahannon 650 Bridge

Mahannon 624 NFF 1-year 100.00 514.76 518.19 517.17 518.39 0.003937 3.63 27.58 19.32 0.45
Mahannon 624 NFF 2.33-year 400.00 514.76 519.59 519.15 520.74 0.011007 8.59 46.55 197.91 0.82
Mahannon 624 NFF 10-year 914.00 514.76 522.28 522.25 522.29 0.000264 1.88 1840.22 778.66 0.14
Mahannon 624 NSS Base Flow 4.21 514.76 516.68 515.42 516.68 0.000122 0.42 10.08 11.22 0.07
Mahannon 592.50* NFF 1-year 100.00 515.25 518.12 517.13 518.24 0.002875 2.73 36.69 45.71 0.37
Mahannon 592.50* NFF 2.33-year 400.00 515.25 519.73 518.71 520.13 0.004930 5.09 79.37 355.58 0.53
Mahannon 592.50* NFF 10-year 914.00 515.25 520.97 520.16 521.95 0.007514 8.01 122.06 760.64 0.70
Mahannon 592.50* NSS Base Flow 4.21 515.25 516.68 515.78 516.68 0.000183 0.41 10.39 14.04 0.08
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HEC-RAS Plan: (final) Temp River: Mahannon Creek Reach: Mahannon (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Mahannon 560.50" NFF 1-year 100.00 515.74 518.01 517.24 518.14 0.003517 2.80 35.71 107.41 0.41
Mahannon 560.50" NFF 2.33-year 400.00 515.74 519.57 518.63 519.96 0.005767 5.02 79.74 358.31 0.56
Mahannon 560.50" NFF 10-year 914.00 515.74 520.84 520.14 521.62 0.007091 7.19 149.51 765.31 0.67
Mahannon 560.50" NSS Base Flow 4.21 515.74 516.66 516.16 516.67 0.000508 0.53 7.91 56.76 0.13
Mahannon 529 NFF 1-year 100.00 516.23 517.52 517.41 517.83 0.017025 4.48 22.30 113.35 0.83
Mahannon 529 NFF 2.33-year 400.00 516.23 518.74 518.65 519.53 0.016944 7.09 56.42 297.03 0.93
Mahannon 529 NFF 10-year 914.00 516.23 520.17 520.17 521.22 0.013513 8.38 131.63 755.85 0.88
Mahannon 529 NSS Base Flow 4.21 516.23 516.52 516.46 516.56 0.017188 1.70 2.48 91.86 0.66
Mahannon 429 NFF 1-year 100.00 514.53 515.82 515.71 516.13 0.017031 4.49 22.30 113.34 0.83
Mahannon 429 NFF 2.33-year 400.00 514.53 517.04 516.94 517.83 0.017035 7.10 56.32 296.56 0.93
Mahannon 429 NFF 10-year 914.00 514.53 518.30 518.30 519.61 0.017482 9.21 99.25 440.43 1.00
Mahannon 429 NSS Base Flow 4.21 514.53 514.82 514.76 514.86 0.016916 1.69 2.50 91.89 0.65
Mahannon 329 NFF 1-year 100.00 512.83 514.12 514.01 514.43 0.016999 4.48 22.31 113.35 0.83
Mahannon 329 NFF 2.33-year 400.00 512.83 515.34 515.24 516.13 0.016980 7.09 56.38 296.85 0.93
Mahannon 329 NFF 10-year 914.00 512.83 516.55 516.60 517.91 0.018324 9.36 97.62 437.18 1.02
Mahannon 329 NSS Base Flow 4.21 512.83 513.12 513.06 513.16 0.017093 1.69 249 91.87 0.66
Mahannon 229 NFF 1-year 100.00 511.13 512.42 512.31 512.73 0.017095 4.49 22.27 113.33 0.83
Mahannon 229 NFF 2.33-year 400.00 511.13 513.64 513.54 514.43 0.017013 7.10 56.34 296.67 0.93
Mahannon 229 NFF 10-year 914.00 511.13 514.90 514.90 514.95 0.001881 3.02 950.53 753.63 0.33
Mahannon 229 NSS Base Flow 4.21 511.13 511.42 511.36 511.46 0.016897 1.69 2.50 91.89 0.65
Mahannon 129 NFF 1-year 100.00 509.43 510.72 510.61 511.03 0.016979 4.48 22.32 113.36 0.83
Mahannon 129 NFF 2.33-year 400.00 509.43 511.94 511.84 512.73 0.016992 7.10 56.37 296.78 0.93
Mahannon 129 NFF 10-year 914.00 509.43 513.20 513.20 513.25 0.001881 3.02 950.53 753.63 0.33
Mahannon 129 NSS Base Flow 4.21 509.43 509.72 509.66 509.76 0.017062 1.69 249 91.88 0.66
Mahannon 2o NFF 1-year 100.00 507.73 509.02 508.91 509.33 0.017005 4.48 22.31 113.35 0.83
Mahannon 2o NFF 2.33-year 400.00 507.73 510.24 510.14 511.03 0.017005 7.10 56.35 296.71 0.93
Mahannon 2o NFF 10-year 914.00 507.73 511.50 511.50 511.55 0.001881 3.02 950.53 753.63 0.33
Mahannon 29 NSS Base Flow 4.21 507.73 508.02 507.96 508.06 0.016999 1.69 249 91.88 0.65
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HEC-RAS Plan: (final) Temp River: Mahannon Creek Reach: Mahannon

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1747 NFF 1-year 524.36 524.25 0.11 0.44 0.01 100.00 21.07
Mahannon 1747 NFF 2.33-year 526.53 526.29 0.24 0.54 0.01 394.68 5.32 87.59
Mahannon 1747 NFF 10-year 528.53 528.43 0.11 0.08 0.02 182.24 613.70 118.05 256.72
Mahannon 1747 NSS Base Flow 522.40 522.39 0.02 0.24 0.00 4.21 12.94
Mahannon 1614 NFF 1-year 523.91 523.74 0.17 0.56 0.00 100.00 18.78
Mahannon 1614 NFF 2.33-year 525.98 525.65 0.33 0.22 0.08 46.39 353.61 178.49
Mahannon 1614 NFF 10-year 528.43 528.38 0.05 0.04 0.01 547.20 366.74 0.06 302.25
Mahannon 1614 NSS Base Flow 522.17 522.16 0.01 0.23 0.00 4.21 11.48
Mahannon 1506 NFF 1-year 523.35 523.19 0.16 0.37 0.03 100.00 25.26
Mahannon 1506 NFF 2.33-year 525.68 525.61 0.06 0.06 0.01 143.89 255.42 0.69 228.23
Mahannon 1506 NFF 10-year 528.38 528.36 0.02 0.02 0.00 535.57 351.87 26.56 379.70
Mahannon 1506 NSS Base Flow 521.93 521.91 0.02 0.38 0.00 4.21 12.73
Mahannon 1399 NFF 1-year 522.94 522.88 0.06 0.24 0.00 100.00 37.18
Mahannon 1399 NFF 2.33-year 525.60 525.57 0.03 0.04 0.00 123.98 276.02 370.94
Mahannon 1399 NFF 10-year 528.37 528.36 0.01 0.01 0.00 338.17 360.04 215.79 469.07
Mahannon 1399 NSS Base Flow 521.55 521.54 0.01 112 0.01 4.21 22.40
Mahannon 1282 NFF 1-year 522.70 522.61 0.10 0.06 0.02 0.62 99.38 36.13
Mahannon 1282 NFF 2.33-year 525.57 525.54 0.03 0.02 0.00 179.57 183.44 36.99 243.22
Mahannon 1282 NFF 10-year 528.35 528.34 0.02 0.01 0.00 464.54 266.47 183.00 335.63
Mahannon 1282 NSS Base Flow 520.42 520.31 0.10 0.60 0.03 4.21 7.69
Mahannon 1203 NFF 1-year 522.62 522.60 0.02 0.01 0.00 0.04 99.93 0.03 36.25
Mahannon 1203 NFF 2.33-year 525.54 525.49 0.05 0.01 0.00 61.30 310.60 28.10 205.16
Mahannon 1203 NFF 10-year 528.34 528.28 0.05 0.01 0.00 202.03 541.05 170.91 297.12
Mahannon 1203 NSS Base Flow 519.33 519.32 0.01 0.01 0.00 4.21 15.05
Mahannon 1158 NFF 1-year 522.61 522.59 0.02 0.00 0.00 100.00 27.24
Mahannon 1158 NFF 2.33-year 525.53 525.47 0.06 0.01 0.01 0.26 374.70 25.04 180.51
Mahannon 1158 NFF 10-year 528.33 528.26 0.07 0.01 0.06 7.46 664.04 242.50 275.73
Mahannon 1158 NSS Base Flow 519.32 519.32 0.00 0.00 0.00 4.21 13.83
Mahannon 1141 NFF 1-year 522.60 522.59 0.02 100.00 28.91
Mahannon 1141 NFF 2.33-year 525.51 525.42 0.09 400.00 154.36
Mahannon 1141 NFF 10-year 528.26 528.01 0.25 914.00 232.43
Mahannon 1141 NSS Base Flow 519.32 519.32 0.00 4.21 18.61
Mahannon 1100 Culvert

Mahannon 1045 NFF 1-year 520.76 520.64 0.12 0.04 0.05 100.00 27.08
Mahannon 1045 NFF 2.33-year 522.72 522.25 0.47 0.14 0.19 400.00 33.95
Mahannon 1045 NFF 10-year 524.57 522.79 1.78 0.40 0.75 914.00 35.28
Mahannon 1045 NSS Base Flow 519.26 519.26 0.00 0.00 0.00 4.21 18.22
Mahannon 977 NFF 1-year 520.66 520.65 0.01 0.14 0.06 100.00 32.91
Mahannon 977 NFF 2.33-year 522.39 522.30 0.09 0.06 0.04 399.83 0.17 110.12
Mahannon 977 NFF 10-year 523.39 523.10 0.29 0.11 0.13 896.13 17.87 141.11
Mahannon 977 NSS Base Flow 519.26 519.26 0.00 0.01 0.01 4.21 26.97
Mahannon 872 NFF 1-year 520.46 520.23 0.23 0.57 0.03 100.00 26.08
Mahannon 872 NFF 2.33-year 522.29 522.28 0.01 0.02 0.00 0.44 177.93 221.63 521.28
Mahannon 872 NFF 10-year 523.14 523.12 0.02 0.03 0.00 2.97 346.06 564.97 547.32
Mahannon 872 NSS Base Flow 519.24 519.21 0.03 1.02 0.00 4.21 17.55
Mahannon 729 NFF 1-year 519.86 519.73 0.13 0.73 0.05 100.00 155.97
Mahannon 729 NFF 2.33-year 522.27 522.26 0.01 0.12 0.26 3.28 144.55 252.17 401.98
Mahannon 729 NFF 10-year 523.11 523.08 0.03 0.03 0.00 30.91 320.97 562.12 562.20
Mahannon 729 NSS Base Flow 518.21 518.17 0.04 0.88 0.01 4.21 9.71
Mahannon 660 NFF 1-year 519.08 518.79 0.29 0.13 0.09 100.00 55.70
Mahannon 660 NFF 2.33-year 521.89 521.02 0.88 0.11 0.19 400.00 290.25
Mahannon 660 NFF 10-year 523.08 523.04 0.04 344.57 569.43 637.76
Mahannon 660 NSS Base Flow 517.32 517.30 0.02 0.12 0.03 4.21 9.91
Mahannon 650 Bridge

Mahannon 624 NFF 1-year 518.39 518.19 0.20 0.11 0.04 100.00 19.32
Mahannon 624 NFF 2.33-year 520.74 519.59 1.15 0.23 0.37 400.00 197.91
Mahannon 624 NFF 10-year 522.29 522.28 0.01 0.05 0.29 173.62 740.38 778.66
Mahannon 624 NSS Base Flow 516.68 516.68 0.00 0.00 0.00 4.21 11.22
Mahannon 592.50* NFF 1-year 518.24 518.12 0.12 0.10 0.00 100.00 45.71




Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

HEC-RAS Plan: (final) Temp

River: Mahannon Creek Reach: Mahannon (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Mahannon 592.50* NFF 2.33-year 520.13 519.73 0.40 0.17 0.01 0.22 399.51 0.27 355.58
Mahannon 592.50* NFF 10-year 521.95 520.97 0.98 0.23 0.10 2.48 903.01 8.51 760.64
Mahannon 592.50* NSS Base Flow 516.68 516.68 0.00 0.01 0.00 4.21 14.04
Mahannon 560.50* NFF 1-year 518.14 518.01 0.12 0.25 0.06 100.00 107.41
Mahannon 560.50* NFF 2.33-year 519.96 519.57 0.39 0.31 0.12 400.00 358.31
Mahannon 560.50* NFF 10-year 521.62 520.84 0.78 0.31 0.08 1.48 885.80 26.72 765.31
Mahannon 560.50* NSS Base Flow 516.67 516.66 0.00 0.09 0.01 4.21 56.76
Mahannon 529 NFF 1-year 517.83 517.52 0.31 1.70 0.00 100.00 113.35
Mahannon 529 NFF 2.33-year 519.53 518.74 0.78 1.70 0.00 400.00 297.03
Mahannon 529 NFF 10-year 521.22 520.17 1.06 0.50 0.50 884.68 29.32 755.85
Mahannon 529 NSS Base Flow 516.56 516.52 0.04 1.71 0.00 4.21 91.86
Mahannon 429 NFF 1-year 516.13 515.82 0.31 1.70 0.00 100.00 113.34
Mahannon 429 NFF 2.33-year 517.83 517.04 0.78 1.70 0.00 400.00 296.56
Mahannon 429 NFF 10-year 519.61 518.30 1.32 1.54 0.08 914.00 440.43
Mahannon 429 NSS Base Flow 514.86 514.82 0.04 1.70 0.00 4.21 91.89
Mahannon 329 NFF 1-year 514.43 514.12 0.31 1.70 0.00 100.00 113.35
Mahannon 329 NFF 2.33-year 516.13 515.34 0.78 1.70 0.00 400.00 296.85
Mahannon 329 NFF 10-year 517.91 516.55 1.36 1.75 0.00 914.00 437.18
Mahannon 329 NSS Base Flow 513.16 513.12 0.04 1.70 0.00 4.21 91.87
Mahannon 229 NFF 1-year 512.73 512.42 0.31 1.70 0.00 100.00 113.33
Mahannon 229 NFF 2.33-year 514.43 513.64 0.78 1.70 0.00 400.00 296.67
Mahannon 229 NFF 10-year 514.95 514.90 0.05 0.19 0.00 300.27 613.73 753.63
Mahannon 229 NSS Base Flow 511.46 511.42 0.04 1.70 0.00 4.21 91.89
Mahannon 129 NFF 1-year 511.03 510.72 0.31 1.70 0.00 100.00 113.36
Mahannon 129 NFF 2.33-year 512.73 511.94 0.78 1.70 0.00 400.00 296.78
Mahannon 129 NFF 10-year 513.25 513.20 0.05 0.19 0.00 300.27 613.73 753.63
Mahannon 129 NSS Base Flow 509.76 509.72 0.04 1.70 0.00 4.21 91.88
Mahannon 29 NFF 1-year 509.33 509.02 0.31 100.00 113.35
Mahannon 29 NFF 2.33-year 511.03 510.24 0.78 400.00 296.71
Mahannon 29 NFF 10-year 511.55 511.50 0.05 300.27 613.73 753.63
Mahannon 29 NSS Base Flow 508.06 508.02 0.04 4.21 91.88
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HEC-RAS Plan: (final) Temp River: Mahannon Creek Reach: Mahannon

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Mahannon 1158 NFF 1-year 522.61 522.59 0.02 0.00 0.00 100.00 27.24
Mahannon 1158 NFF 2.33-year 525.53 525.47 0.06 0.01 0.01 0.26 374.70 25.04 180.51
Mahannon 1158 NFF 10-year 528.33 528.26 0.07 0.01 0.06 7.46 664.04 242.50 275.73
Mahannon 1158 NSS Base Flow 519.32 519.32 0.00 0.00 0.00 4.21 13.83
Mahannon 1141 NFF 1-year 522.60 522.59 0.02 100.00 28.91
Mahannon 1141 NFF 2.33-year 525.51 525.42 0.09 400.00 154.36
Mahannon 1141 NFF 10-year 528.26 528.01 0.25 914.00 232.43
Mahannon 1141 NSS Base Flow 519.32 519.32 0.00 4.21 18.61
Mahannon 1100 Culvert

Mahannon 1045 NFF 1-year 520.76 520.64 0.12 0.04 0.05 100.00 27.08
Mahannon 1045 NFF 2.33-year 522.72 522.25 0.47 0.14 0.19 400.00 33.95
Mahannon 1045 NFF 10-year 524.57 522.79 1.78 0.40 0.75 914.00 35.28
Mahannon 1045 NSS Base Flow 519.26 519.26 0.00 0.00 0.00 4.21 18.22
Mahannon 977 NFF 1-year 520.66 520.65 0.01 0.14 0.06 100.00 32.91
Mahannon 977 NFF 2.33-year 522.39 522.30 0.09 0.06 0.04 399.83 0.17 110.12
Mahannon 977 NFF 10-year 523.39 523.10 0.29 0.11 0.13 896.13 17.87 141.11
Mahannon 977 NSS Base Flow 519.26 519.26 0.00 0.01 0.01 4.21 26.97
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HEC-RAS Plan: (final) Temp River: Mahannon Creek Reach: Mahannon

Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Fretn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl
(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Mahannon 729 NFF 1-year 519.86 519.73 519.13 0.73 0.05 155.97 100.00 2.87
Mahannon 729 NFF 2.33-year 522.27 522.26 520.38 0.12 0.26 401.98 3.28 144.55 25217 1.21
Mahannon 729 NFF 10-year 523.11 523.08 521.67 0.03 0.00 562.20 30.91 320.97 562.12 2.16
Mahannon 729 NSS Base Flow 518.21 518.17 518.05 0.88 0.01 9.71 4.21 1.62
Mahannon 660 NFF 1-year 519.08 518.79 518.26 0.13 0.09 55.70 100.00 4.30
Mahannon 660 NFF 2.33-year 521.89 521.02 520.09 0.11 0.19 290.25 400.00 7.51
Mahannon 660 NFF 10-year 523.08 523.04 522.25 637.76 344.57 569.43 2.38
Mahannon 660 NSS Base Flow 517.32 517.30 517.05 0.12 0.03 9.91 4.21 1.18
Mahannon 650 BRU NFF 1-year 518.86 518.27 518.27 0.21 0.20 13.50 100.00 6.20
Mahannon 650 BRU NFF 2.33-year 521.59 520.06 520.06 0.28 0.24 13.50 400.00 9.91
Mahannon 650 BRU NFF 10-year 523.08 523.04 523.35 374.90 411.08 502.72 5.76
Mahannon 650 BRU NSS Base Flow 517.17 517.06 517.06 0.05 0.06 6.55 4.21 2.70
Mahannon 650 BRD NFF 1-year 518.41 518.21 517.17 0.71 0.16 13.62 100.00 3.59
Mahannon 650 BRD NFF 2.33-year 520.80 519.76 519.16 0.53 0.21 13.62 400.00 8.19
Mahannon 650 BRD NFF 10-year 523.08 523.04 523.22 374.21 411.08 502.72 4.95
Mahannon 650 BRD NSS Base Flow 516.68 516.68 515.42 1.41 0.08 9.29 4.21 0.42
Mahannon 624 NFF 1-year 518.39 518.19 517.17 0.11 0.04 19.32 100.00 3.63
Mahannon 624 NFF 2.33-year 520.74 519.59 519.15 0.23 0.37 197.91 400.00 8.59
Mahannon 624 NFF 10-year 522.29 522.28 522.25 0.05 0.29 778.66 173.62 740.38 1.88
Mahannon 624 NSS Base Flow 516.68 516.68 515.42 0.00 0.00 11.22 4.21 0.42
Mahannon 592.50* NFF 1-year 518.24 518.12 517.13 0.10 0.00 45.71 100.00 2.73
Mahannon 592.50* NFF 2.33-year 520.13 519.73 518.71 0.17 0.01 355.58 0.22 399.51 0.27 5.09
Mahannon 592.50* NFF 10-year 521.95 520.97 520.16 0.23 0.10 760.64 2.48 903.01 8.51 8.01
Mahannon 592.50* NSS Base Flow 516.68 516.68 515.78 0.01 0.00 14.04 4.21 0.41
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APPENDIX C-5

Scour Calculations

Appendix Includes: Scour Calculations, Cross Section Data Tables, Bridge Data
Tables, and Upstream Cross Section
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BORTON-LAWSON JoB S.R. 0061 over Mahannon Creek

‘ ‘/ LEHIGH VALLEY OFFICE SHEET NO. oF 1

3893 ADLER PLACE, SUITE 100

BETHLEHEM, PA 18017 CALCULATED BY PAK DATE 5-Jan-11

\ ' ‘I (484) 821-0470 CHECKED BY LJS DATE 6-Jan-11
FAX (484) 821-0474 )

SCALE Not Applicable

Contraction Scour Determination - Per HEC-18 100-Year 500-Year Comments
e Upstream Cross Section (STA) 12+03 12+03 Uncontracted Cross Section
o Average Approach Depth, Y, (ft) 11.60 13.35 Channel Hydraulic Depth
e Velocity, V (ft/s) 2.49 275 .. Average Channel Velocity
e Ds of Bed Material, D (ft) 0.042 0.042 . Visually estimated during

_ field observation.

e Ku=constant from HEC-18 (page 5.2) 11.17 1147 -

e Per Equation 5.1 of HEC-18, Calculate Critical Velocity, Vc (ft/s) 5.842 180
V=K, YV6DU3

e Scour Type Since Ve >V

Clear-Watet: Clea Wq_jter

Clear Water Contraction Scour

' 0.0077

o Ku=constant from HEC-18 (page 5.12)

o Diameter of smallest nontrasportable particle, Dy, (ft) 0.0525 Dn=1.25(Ds)

o Discharge through bridge, Q (cfs) 1,695.96 Q Bridge in Bridge Table.

e Top width of contracted section, W (ft) 21.22 Distance between abutments

o Average depth in contracted section, Y, (ft) . '. 9.50 1.95 Hydraulic Depth in

BridgeTable (Upstream
Value). Since the hydraulic
depth was not calculated for
the 100-year storm by HEC-
. RAS, YO 100=Bridge Open

e Average equilibrium depth in con‘rrq ted sechon ‘Yg (ft) 14.44 12.32 Area/Clear Span =
(201.68)/(21.22) = 9.50 ft

e Average Contraction Scour Depfh Ys (ff) 494 10.37 Ys=Y,-Yo

o Although the average corrrrachon scour calculated according to HEC-18 is positive for the 100-year and 500-year events,
contraction scour: s not expec‘red to occur. According to historical bridge construction records, the bottom of the
channel is _qt_b_e_drock, and is not expecTed to scour further.

Abutment Scour' Lo
e Abutments’ wuH be profecfed by Rip-Rap.

® Rip-Rap is sized to pro‘rec‘r abutments based on 1.8 times the bridge opening velocity for the 100-year design storm assuming
the 500-year scour depth is above the botton of the footing foundation.

® Since the 100-year event has the highest velocity, Vig will be used for rip-rap design. The bridge opening Vigo is 9.87 ft/sec.
Virip-Rap=V100(1.8) =(9.87 f1/sec) (1.8)=17.76 ft/sec

® With the abutments armored with R-8 Rip-Rap to protect them from abutment scour the scour depths listed above are not
anticipated to occur.




Plan: (FINAL) Proposed

Mahannon Creek Mahannon RS: 1203 Profile: FEMA 100-year

Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

E.G. Elev (ft) 531.22 | Element Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.080 0.040 0.080
W.S. Elev (ft) 531.18 | Reach Len. (ft) 28.74 44.89 1.00
Crit W.S. (ft) 525.36 | Flow Area (sq ft) 564.37 305.30 1347.73
E.G. Slope (ft/ft) 0.000188 | Area (sq ft) 564.37 305.30 1347.73
Q Total (cfs) 2040.00 | Flow (cfs) 370.19 761.06 908.75
Top Width (ft) 473.94 | Top Width (ft) 135.73 26.32 311.88
Vel Total (ft/s) 0.92 | Avg. Vel. (ft/s) 0.66 2.49 0.67
Max Chl Dpth (ft) 12.60 | Hydr. Depth (ft) 4.16 11.60 4.32
Conv. Total (cfs) 148865.3 | Conv. (cfs) 270141 55536.9 66314.4
Length Wtd. (ft) 25.61 | Wetted Per. (ft) 136.42 28.17 312.57
Min Ch EI (ft) 518.58 | Shear (Ib/sq ft) 0.05 0.13 0.05
Alpha 3.07 | Stream Power (Ib/ft s) 0.03 0.32 0.03
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 0.84 4.20 22.48
C & E Loss (ft) 0.02 | Cum SA (acres) 0.59 0.96 12.11
Plan: (FINAL) Proposed Mahannon Creek Mahannon RS: 1203 Profile: NFF 500-year
E.G. Elev (ft) 532.97 | Element Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.080 0.040 0.080
W.S. Elev (ft) 532.92 | Reach Len. (ft) 28.74 44.89 1.00
Crit W.S. (ft) 526.38 | Flow Area (sq ft) 823.28 351.32 1928.28
E.G. Slope (ft/ft) 0.000190 | Area (sq ft) 823.28 351.32 1928.28
Q Total (cfs) 3120.00 | Flow (cfs) 624.36 966.10 1529.53
Top Width (ft) 538.93 | Top Width (ft) 160.43 26.32 352.18
Vel Total (ft/s) 1.01 | Avg. Vel. (ft/s) 0.76 2.75 0.79
Max Chl Dpth (ft) 14.34 | Hydr. Depth (ft) 5.13 13.35 5.48
Conv. Total (cfs) 226641.6 | Conv. (cfs) 45354.7 70179.2 111107.7
Length Wtd. (ft) 20.07 | Wetted Per. (ft) 161.17 28.17 352.91
Min Ch ElI (ft) 518.58 | Shear (Ib/sq ft) 0.06 0.15 0.06
Alpha 2.73 | Stream Power (Ib/ft s) 0.05 0.41 0.05
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 2.15 4.81 23.44
C & E Loss (ft) 0.00 | Cum SA (acres) 1.32 1.03 12.53




Plan: (FINAL) Proposed

Mahannon Creek

Mahannon RS: 1100

Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:29 PM

Profile: FEMA 100-year

E.G. US. (ft) 531.02 | Element Inside BR US Inside BR DS
W.S. US. (ft) 530.38 | E.G. Elev (ft) 531.02 528.96
Q Total (cfs) 2040.00 | W.S. Elev (ft) 528.78 525.68
Q Bridge (cfs) 2040.00 | Crit W.S. (ft) 524.84 525.68
Q Weir (cfs) Max Chl Dpth (ft) 12.43 7.46
Weir Sta Lft (ft) Vel Total (ft/s) 9.16 14.55
Weir Sta Rgt (ft) Flow Area (sq ft) 222.63 140.22
Weir Submerg Froude # Chl 0.46 0.94
Weir Max Depth (ft) Specif Force (cu ft) 1790.91 1390.00
Min El Weir Flow (ft) 531.07 | Hydr Depth (ft) 6.60
Min El Prs (ft) 529.25 | W.P. Total (ft) 60.93 28.68
Delta EG (ft) 2.39 | Conv. Total (cfs) 19619.0 15005.9
Delta WS (ft) 5.45 | Top Width (ft) 21.25
BR Open Area (sq ft) 201.68 | Frctn Loss (ft)

BR Open Vel (ft/s) 10.11 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft) 2.47 5.64
Br Sel Method Press Only | Power Total (Ib/ft s) 22.60 82.07

Plan: (FINAL) Proposed

Mahannon Creek

Mahannon RS: 1100

Profile: NFF 500-year

E.G. US. (ft) 532.96 | Element Inside BR US Inside BR DS
W.S. US. (ft) 532.90 | E.G. Elev (ft) 532.96 532.74
Q Total (cfs) 3120.00 | W.S. Elev (ft) 532.90 532.29
Q Bridge (cfs) 1695.96 | Crit W.S. (ft) 526.98 527.84
Q Weir (cfs) 1424.04 | Max Chl Dpth (ft) 16.55 14.07
Weir Sta Lft (ft) 185.51 | Vel Total (ft/s) 4.66 4.25
Weir Sta Rgt (ft) 534.29 | Flow Area (sq ft) 669.37 733.37
Weir Submerg 0.04 | Froude # Chl 0.21 0.31

Weir Max Depth (ft) 1.90 | Specif Force (cu ft) 3072.32 2632.47
Min El Weir Flow (ft) 531.07 | Hydr Depth (ft) 1.95 2.19
Min El Prs (ft) 529.25 | W.P. Total (ft) 403.45 395.46
Delta EG (ft) 1.37 | Conv. Total (cfs)

Delta WS (ft) 1.65 | Top Width (ft) 342.49 335.46
BR Open Area (sq ft) 201.68 | Frctn Loss (ft)

BR Open Vel (ft/s) 8.41 | C & E Loss (ft)

Coef of Q Shear Total (Ib/sq ft)

Br Sel Method Press/Weir | Power Total (Ib/ft s)
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APPENDIX D-1

TS&L Drawings
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_BII ‘ /
\|" | SINGLE SPAN “/ ‘

Y

per 11, ZULZ4.57.29 Plyl ,
winG A || \ f

L LOW CHORD 3|
ELEV.528.49 w

1\ \
25'-0" (TYP.) \ \

S.R. 0061 CONSTR. AND SURVEY B.L.

PROPOSED STRUCTURE DATA

HORIZONTAL CURVE DATA

S.R. 0061 B.L. STATION: 424+70.22

TANGENT ACROSS STRUCTURE

S.R. 0061 CONSTR. AND SURVEY B.L.

TYPE: SINGLE SPAN P/S CONC. SPREAD BOX BEAM
SPAN LENGTH: 24'-8"

ROADWAY WIDTH: 69'-4!/>" OUT-TO-0UT; 66'-0" CLEAR
UNDERCLEARANCE: 12.14"+/- MIN.

SKEW: 75°08'15"

EXISTING STRUCTURE DATA

VERTICAL CURVE DATA

STATION: 424+60.10 @ NEAR ABUTMENT

+0.73%

STRUCTURE: SINGLE SPAN REINFORCED CONC.T-BEAM
SPAN: 22'~3%" CLEAR
UNDERCLEARANCE: 11.36" +/—

P.V.T A

AF' Wv.C.

SKEW: 75°00°00"
CLEAR ROADWAY WIDTH:66.5
YEAR BUILT: 1936

\ \ S.R. 0061 CONSTR. &
\ olw APPROACH SLAB SURVEY B.L.
C.L. BRGS. ABUT. | E: v\
e N\ ) ‘
.G. ELEV. 531.
424+00 ' 425+00 STA. AHEAD DESIGN ADT: 19,197
| N 81°00'13'W Y\ %\V\\ I ;7\\%\\ e w ! - ADTT: 1,728 (9%) BRIDGE LOAD RATINGS
! \ 9 ' \ R oy l DESIGN YEAR: 2032
T = e
— = +
\ \ = . . o 48/17 COMPOSITE P/S CONCRETE SPREAD BOX BEAM
Q BEGIN STRUCTURE Erg B * \ P.G.ELEV.531‘.BE{ « 24'-8" SINGLE SPAN 20 HS20 ML-80 PHL-93 P-82 TK527
S \ STA. 424+57.11 =S . \
o5 \P.C. ELEV. 531 .47 CL.BRGS. ABUT. 2 | DISTRIBUTION FACTOR | 0.994 0.994 0.994 0.994 - 0.994
. 424+82,
N \ Pl ELEY 53165 INVENTORY RATING LOCATION 0.25L 0.25L 0.25L 0.25L - 0.25L
) ‘ : (IR) LIMIT STATE STR-1I STR-1I STR-1I STR-1 B STR-I
. \ RATING FACTOR 1.96 5 | 1675 | 1.37 5 1.1l S - 147 S
'-’5/ . \ \ DISTRIBUTION FACTOR | 0.994 0.994 0.994 0.994 0.994 0.994
B2\ \ VL OPERATING RATING LOCATION 0.25L 0.25L 0.25L 0.25L 0.25L 0.250
AR \ \ (OR) LIMIT STATE STR-11_ | STR-11 | STR-1I | STR-IA | STR-I1I | STR-11
\ RATING FACTOR 254s | 2015 | 1.771s | 1.6 5s 1.31s | 1.90 S
: \ CRITICAL MEMBER INTERIOR RATING NOTES:
MAXIMUM FACTORED 1347.20 K-FT FUTURE WEARING SURFACE (30 P.S.F.) INCLUDED IN RATINGS.
I MOMENT CAPACITY
y L 0CATION 05l 'S*DENOTES THAT SHEAR CONTROLS THE RATING FACTOR.
PROVIDE TOE WALL SIMILAR o
L\EGAL RIGHT-OF -WAY TO THAT SHOWN IN BD-627M. ! - MAXIMUM FACTORED 225.13 K M"DENOTES THAT MOMENT CONTROLS THE RATING FACTOR.

_EXISTING 1:1 SLOPE TO BE
~ FLATTENED 1.5:1. -

SHEAR CAPACITY
LOCATION

0.20L & 0.80L

DISTANCES FOR CRITICAL MOMENT AND SHEAR ARE FROM C.L.
BEARING.

24'-8" MEASURED ALONG S.R.0061 CONSTR. & SURVEY B.L.
SINGLE SPAN
C.L.BRG. ABUT. 1 S.R. 0061 C.L.BRG. ABUT. 2
APPROACH SLAB (TYP.) STA. 424+57.89 "STA. AHEAD STA. 424+82.55 APPROACH GUIDE RAIL (B®
BROPOSED S.R. 0061 +0.73%
RS — Fotes
i L ¥ 50-YR. FLOOD = ELEV.530.

*  ELASTOMERIC BEARING * FIXED * FIXED /7 ELEV.528.60

PADS ARE ANTICIPATED FYISTING SA. 061 ] *ox T SLEEPER SLAB
% MIN. UNDERCLEARANCE PROFILE | * \ EUE 520,43

MIN. REQUIRED = 12.09' ‘ ‘ -520.43 ¥

BROPOSED = 12514 BOF.ELEV. 5165 +/-| | W \ﬁi | .05 E1EV. 516.5 +/-
**% HOLD TO EXP.FOR BRADD EXISTING

FINAL DESIGN. STREAMBED

ABUT. I ABUT. 2
DATUM 505 — — |
|
+50 425+00
LONGITUDINAL SECTION
0 10' 20"

LEGEND:

®

EXISTING CONTOUR

PROPOSED CONTOUR

DIRECTION OF
TRAFFIC

ROADWAY 1TEM

2222

PROPOSED CONSTRUCTION:

1. FULL SUPERSTRUCTURE REPLACEMENT WITH P/S CONCRETE
SPREAD BOX BEAMS AND ALTERNATE CONCRETE BARRIERS.

NOTE:

* HYDROLOGICAL AND HYDRAULIC INFORMATION IS BASED ON THE
CREEK STATION 11+41.

2. REPLACE BEARINGS AT ABUTMENT 1 AND 2.
3. REPAIR CONCRETE AREAS OF ABUTMENTS AND WINGS.
4. PARTIAL REPLACEMENT OF ABUTMENTS | & 2, MINIMUM OF
43'-0"MEASURED HORIZONTALLY ALONG ABUTMENT FRONT
HYDRAULIC DATA - MAHANNON CREEK FACE.
DRAINAGE AREA 5.61 SQ.MI. 5. CONSTRUCT APPROACH SLABS WITH ATTACHED BARRIERS
WATERWAY OPENING 201.68 SQ. FT. AT BOTH ABUTMENTS.
50-YR. DESIGN FLOOD:
MAGNITUDE 1,610 C.F.S.
WATER SURFACE ELEVATION 528.60
WATERWAY OPENING VELOCITY 6.0l F.P.S.
100-YR. FLOOD:
MAGNITUDE 2,040 C.F.S.
WATER SURFACE ELEVATION 530.38 Mark Description By |Chk'd.[App'dd Date
WATERWAY OPENING VELOCITY 6.44 F.P.S. REVISIONS

S.R. 0061 PREVIOUSLY KNOWN AS L.R. 00141

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

PREPARED BY:

BORTON-LAWSON

613 BALTIMORE DRIVE SUITE 300
WILKES-BARRE, PA 18702-7903

R-8 SCOUR PROTECTION B
CHOKED WITH R-4

BEAM SEAT ADJUSTMENTS

SCHUYLKILL COUNTY
S.R. 0061 SECTION 03B
SEGMENT 0170, OFFSET 0030

S.R. 0061 STA. 424+70.22
OVER MAHANNON CREEK

SINGLE SPAN P/S CONC. SPREAD BOX BEAM BRG.
TS&L PLAN

REG. PROF. ENGINEER

DESIGNED: JDB

| DRAWN: CcCB

CHECKED: MTM

20

DESCRIPTION DWG. NO. APP. DATE

SUPPLEMENTAL DRAWINGS

SHEET _L_ oF_3_

& SUPPLEMENTAL DRAWINGS

RECOMMENDED

BRIDGE ENGINEER S-PENDING




Creat¢d DYy FENNDOT EDMS Thursddy, October 11, ZULZ 4.57.Z9 FVI
70=1"0UT-TO-0UT

136" 216" | 21"-6" 13"-6l5"

1"-9/5" 66'-6" GUTTER-TO-GUTTER 1"-9/"

l— o U U

‘ 5-1%" ‘ 5-1%" ‘ ‘ ‘ 8 SPA @ 52" +/- - 41'-0" ‘ ‘ 5-1%" ‘ 5-15" ‘
T 1 1
L 215" 2-1"
CONSTRUCTION PHASE | - EXISTING CONDITION
2" =3l 2’ -0"
39’ -0% " WORK ZONE ‘ W ‘ P 25’ -0" LANES

CONSTRUCTION PHASE 2 - DEMO LT
2/ -o" 2/ -0" A
25’ -0" LANES W 6’ -0" W ‘ ( 31/-0% " WORK ZONE

2/ -0n
_\ [\ B (SIN'(\)“"\};"SIE.AVBV.S.) ﬂ o V]
o — (— [E—]
DRIP NOTCH

48/17 SPREAD BOX BEAM (TYP.) e

(TYP.
3 -2l | THREE (3) EQUAL SPA. @ 10 -6" = 31’ -6"
LIMITS OF
BRIDGE REMOVAL
CONSTRUCTION PHASE 3 - DEMO RT
69’ -4/, " OUT-TO-OUT
66’ -0" CURB-TO-CURB
1 -8l 8 -0 127 - 117 -on L 4 -0n 117 -0 12/ -on 8 -Q" A Mark Description By |Chk'd.|App'd, Date
ALTERNATE SHOULDER LANE TURNING LANE PAINTED TURNING LANE LANE SHOULDER REVISIONS
CONCRETE MEDIAN .
BARRIER (TYP. et SR s 2 B P mEe S sl S.R. 0061 PREVIOUSLY KNOWN AS L.R. 00141
w,% _\ 3.0% 20 207 ‘ 20 _2:0% 3.0% /7 COMMONWEALTH OF PENNSYLVANIA
R s F— -1 DEPARTMENT OF TRANSPORTATION
| |
DRIP NOTCH \ \ \ DECK JOINT \ \ SCHUYLKILL COUNTY
e | | | | | S.R. 0061 SECTION 03B
\ \ \ \ \ SEGMENT 0170, OFFSET 0030
3 -2l SIX (8) EQUAL SPA. @ [0’ -6" = 63’ -0Q" 3 -2l " S:R. 0061 STA. 424+70.22
) SEVEN (7) 48/17 P/S CONCRETE SPREAD BOX BEAMS ’ OVER MAHANNON CREEK
SINGLE SPAN P/S CONC. SPREAD BOX BEAM BRG.
CONSTRUCTION PHASE 4 - PROPOSED TYPICAL SECTION TS&L PLAN
IYPICAL SECTION RECOMMENDED SHEET _2_ OF_3_
0 4 8
e —
DESIGNED: JDB | DRAWN: CCB CHECKED: MTM S-PENDING




g DYy FENNDOT EDMS Thursday, October 11, ZULZ4.57.29 FM

GENERAL NOTES:
* DESIGN SPECIFICATIONS:

-AASHTO LRFD DESIGN SPECIFICATIONS THIRD EDITION, 2004 AND AS SUPPLEMENTED BY DESIGN MANUAL,

PART 4, SEPTEMBER 2007 (INCLUDING LATEST REVISIONS).

-PROVIDE MATERIALS AND PERFORM WORK IN ACCORDANCE WITH SPECIFICATIONS, PUB. 408/2007,
ANSI/AASHTO/AWS D1.5 2002 BRIDGE WELDING CODE (USE AASHTO/AWS DI.1/D1.IM: 2002 FOR WELDING NOT

COVERED [N AASHTO/AWS DI.5M/D1.5: 2002) AND CONTRACT SPECIAL PROVISIONS.
e LIVE LOAD DISTRIBUTION TO GIRDERS [S BASED UPON DM-4 DISTRIBUTION FACTORS.

* DESIGN IN ACCORDANCE WITH THE LRFD METHOD.

e LIVE LOADS:
-PHL-93 OR P-82 (204 K PERMIT LOAD) LOADINGS
-PRESTRESSED CONCRETE: ADTT 1728 (2032)

-MAXIMUM ALLOWABLE TENSILE STRESS IN PRECOMPRESSED TENSILE ZONE: 0.0948./F'C

e DEAD LOADS:

-INCLUDES SURFACE AREA DENSITY OF 0.030 KSF FOR FUTURE WEARING SURFACE ON THE DECK SLAB.
-INCLUDES 15 PSF FOR PERMANENT METAL DECK FORMS WHICH TAKES INTO ACCOUNT WEIGHT OF THE FORM,

PLUS THE WEIGHT OF THE CONCRETE IN THE VALLEY OF THE FORMS.

WINGWALL (TYP.)

ABUT. REPAIR AREA (TYP.)

e DETAIL A
PRO OSED“J// \\\_///'4447

.
Eéﬂ?Téﬁ?“\\ | 43-0"(TYP) i r*T4Al(TYPJ

TS SN SOy

ABUT. REPAIR LAYOUT
N.T.S.

ORIGINAL ABUTMENT

REMOVE TO SOUND CONCRETE,—
AS NECESSARY

12"

#5 0 12"
7-0"+/-

Co

. (TYP.)

e u\\\¥AfDOWEL HoLe |7

# o 12"

FRONT FACE SUBSTRUCTURE REPAIR
N.T.S.

CONST. JOINT

WIDENED ABUTMENT

EXISTING
ABUT. F.F.

DESIGNED: JDB

DRAWN: CCB

CHECKED: MTM

DETAIL A
N.T.S.

1"-6"EXISTING STEM

\
\
Il
REMOVE TO SOUND CONCRETE, AS NECESSARY

9'-0"+/-

DEMO LINE -

VARIABLE FRONT FA
REMOVAL LIM
#5 @ 12"(EACH WAY)

EXISTING R.F.

ABUT. REPAIR SECTION

N.T.S.

9 | o 6" CONCRETE FACING
\
6
/‘\ 1
PROPOSED 6" (MIN.) REINF.
,////*7CLASS A~ CEMENT 'CONC.
‘////**PROPOSED FRONT FACE
1
L — EXISTING F.F. h
o
2" CLR. =
REPLACE
TSTING R-7
EXISTING
STREAMBED .
N
+
o
d
™M
6" 2'-6" MIN.
Mark Description By |Chk'd.|App'd, Date
REVISIONS

S.R. 0061 PREVIOUSLY KNOWN AS L.R. 00141

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

SCHUYLKILL COUNTY
S.R. 006l SECTION 03B

SEGMENT 0170, OFFSET 0030
S.R. 0061 STA. 424+70.22
OVER MAHANNON CREEK

TS&L PLAN

SINGLE SPAN P/S CONC. SPREAD BOX BEAM BRG.

RECOMMENDED

SHEET 3 OF_3_

S-PENDING
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APPENDIX D-2

Roadway Plan and Profile
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3/30/2010 AT 11:47:46 AM

g DYy FENNDOT EDMS Thursday, OCtober 11, ZULZ4.57. 29 FM DISTRICT COUNTY ROUTE SECTION SHEET
5-0 SCHUYLKILL 0061 03B 6 OF 11
NORTH MANHEIM & WEST BRUNSWICK TOWNSHIP
R Ry REVISIONS DATE | BY
/ _
/’ |
~ | ‘
|
fi |
|
\ Q
JOHN M. KRAMER o
AND ‘
ELIZABETH KRAMER
|
LIMIT OF WORK
STA. 416+50.00 \
SEG. 0160 OFFSET 1800
S.R. 0061 SEC. 03B \
WEST BRUNSWICK TOWNSHIP |
SCHUYLKILL COUNTY §4P§022653 )
2 PPL 45652
2 PPL 45669 S48071 -~
PPL 45701 ) | | s48068 % [~ LEGAL R[GHT;ﬂF WAY LINE
[ 48065 [ LEGAL RIGHT-OFWAY LINE . - 9 - I s
o~ A A A N ST \,A,A/vv\/MAM/V\””"\4&#\'/\J\Lf\/\/\iw,/\,LA/-\VAM\JU\“/\ AT - - y ey 7 /;——;'/: cone. | * A
’ M _GRAVEL | 5148 |
d ) N | _ DRIVEWAY T
OO OO0 —o—0 }\ = - T e e e — o oo —o—olo o o o o o _—
> —
& o[y ® | Q ~
& wl '3 & —
a9 \° 420 °00 "1 3" 421 = ]
e 410 _ I41§ I I I N81°00'13"W N . e
" N ‘ N\ SR. 0061 CONSTRUCTION AND SURVEY & 2
) 2 ™ &
S.R. 006! (CENTER PIKE) 9 g ‘
I =]
- 3 \ -] E R - I
R A L= = — T — — T
——————— T T T T T 3 . PAVED | \\ o 18 RCP / »
I\ DRIVEWAY \ . b, PavED |
N |y g%/ DRIVEWAYN S —
o B e — B -
N _
v - - B M M LLEGAL RIGHT-OF-WAY LINE
= LEGAL RIGHT-OF-WAY LINE VERIZON 30! PPL 45673 -

/5%
50//A

\ PPL 45687

[ VERIZON 302 S$48079 UNDERGROUND

VERIZON 303 TART WORK
STA. 417+05.00

SEG. 0160 OFFSET 1855
S.R. 0061 SEC. 03B

CURVE DATA

PI STA 414+68.20

A - 4°28°00" RT

D = 0°3000"

T - 446.89

L =893.33

R = 11459.11

E -871
SUPERELEVATE-EXISTING

50 FEET
]

548082 UNDERGROUND

300

Jol

HERRING FAMILY LIMITED PARTNERSHIP

FOR PROFILE, SEE SHEET 9

SURVEY BOOK NO.
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5-0 SCHUYLKILL 0061 038 7 OF 11
NORTH MANHEIM & WEST BRUNSWICK TOWNSHIP
R Ry REVISIONS DATE | BY
JOHN M. KRAMER MICHAEL HRENYO
AND AND
ELIZABETH KRAMER NANCY HRENYO
\
\
; MICHAEL HRENYO
- —~ e AND
\ PRL ezt P ey s NANCY HRENYO
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APPENDIX D-3

Floodplain Drawing
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APPENDIX D-4

Temporary Conditions Drawing
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Project Name:

S.R. 61, Section 03B Bridge Improvement Project

MITIGATION TRACKING SYSTEM MATRIX

TABLE 1

Project Location:

West Brunswick Township and North Manheim Township, Schuytkill County, PA

MITIGATION CATEGORY

RESOURCE/
REFERENCE
NUMBER

PARTY

RESPONSIBLE

SOURCE
DOCUMENTS

PART1CF 5:
PRELIMINARY ENGINEERING

BEGIN
STATION

END
STATION

IMPACT

ZNATURAL RESOURCES:

MITIGATION
COMMITMENT

Mahannon Creek is nmm_m:mﬂmm as a Naturally Reproducing Trout Stream; thersfore, in-

Streams, Rivers, and Watercourses Mahannon Creek |Design Team 2010 Phase 1 ESA N/A NIA NIA stream construction activities are restricted from Oct 1 thre Dec 31,
Pian notes and mvm&mnmnasw have been incorporated to address debris removai
associated with the bridge work.
Streams, Rivers, and Watercourges Mahannon Creek {Design Team 2010 Phase 1 ESA NIA WNiA NiA
Woetland identification and delineation conducted 20¢t0¢.No wetlands are located within
Wetlands Various Design Team 2010 Wetland Investigation Reporti{N/A NIA NiA the project limis,
>a.oo&m:m to the PA QSc:ﬂimE_.._:ﬁc_.m:m:o: Systern, there ars several wells within 0.5
. miles of the project area, Based on the project scope (superstruciure replacement) no
Groundwater Resources Wells Design Team 2010 Phase 1 ESA N/A NIA NIA impates to groundwater resouces are anticipated.
LAND:RESOURC
Based on historical data and the on-site investigation, one (1) inactive lsaking
: ! i dontified :
Hazardous Wasts Waste Design Team 2010 Phasa 1 ESA NIA NIA NIA underground storage tank site, the former John Kramer Mobile Service was identified in

close proximiy to the project area. According to PADER, no information or files exist on
the status of remediation or clean clesure of the underground storage tanks at this facility.

Tha proposed project includes the replacement of the superstructure and repair of the
substructure concrete abutments of the bridge built in 1636 and modified in 1955. The
bridge has been determined not eligible for listing in the Naticnal Register of Historic

Places through the AG Lichtenstein bridge survey. There are no other historic propertios

b

Air Quality and Noise

Cultural Resources Archaeology Design Team 2010 Phase 1 ESA NIA NIA NIA near the bridge and the bridge does not contribtnate to any potential or recorded historic
districts. Additionally, there are no previously recorded archaeological sites near the
bridge and the project has a fow potential for affecting any archae 2t resources.
No section 4{f) resources are present within the project ares.

Section 4(1) Resources Various Design Team 2010 Phase 1 ESA INIA N/A NiA

OISERESOURCE

The proposed project is located in an attainment area for the PM 2,.5/PM 10 standards.,
The project does not requirs a project level conformity determination. According to the
PM 2.5 and PM 10 hot spot analysis requirements established in the March 10, 20086,
Finat Transportation Conformity Rule (71 FR 12468) no further project Jevet air quality

Noise Quality Design Team 2010 Phase 1 ESA #REF! #REF! #REF! analysis for these poolutants is required. Because the project is a superstructure
replacement, impacts are anticipated to be minimai or negfigible.
Page 1 o6 pennsylvania
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TABLE 2
MITIGATION TRACKING SYSTEM MATRIX TEMPLATE

Project Name: S.R. 61, Section 118 Improvements Project

Project Location:  Woest Brunswick Township and Deer Lake Berough, Schuylkill County, PA

RESOURCE/ PART20F 5
RESPONSIBLE SOURCE DESIGN FIELD VIEW
MITIGATION CATEGORY REFERENCE : —
NUMBER PARTY DOCUMENTS BEGIN END IMPACT MITIGATION

STATION

G ] B, O
y Reproducing Trout Stream,; therefore, in-
Streams, Rivers, and Watercourses Mahannon Creek |Design Team 2011 CEE B: A-1 N/A NFA N/A stream construction activities are restricted from Oct 1 thru Dec 31.

o ] L 7 5

ield reconnaissance revealed no productive agricuiteral land within the immediate
of the proposed bridge rehabfitation project. As such, there wit be no taking of Primary
Agricultural Land as part of the project. if impacts to vegetation should occur, all disturbed

=]

Vegetation Vegetation Design Team 0 0

A Phase | Environmental S#te Assessment was conducted for the S.R. 0081 bridge over
the Mahannon Creek by ASC Group, Inc. Lead-based paint and asbestos sampling were
not performad at the directive of PennDOT District 5-0. Based aon historical data and the
on-site investigation, cne (1) Inactive Leaking Underground Storage Tank site, former
John Kramer Mobit Servide was identified in close proximity to the project area. According
to the PADEP, no informaiton or flles exist on the staus of remediation or clean ¢losure of
the underground storage tanks at this facility, During the preparation of the environmental
document, the former Karmer Mobil Service facility, located in the southeasten quadrant
of the project was scold. the new owner, Paul Bedway, Jr. was present at the public plans
display meeting and indicated that a Phase VIl Environmerntal Site Assessment {Phase
ifify was completed for the property as part of the real estate fransaction. Mr. Bedway
cffered a copy of the document to PanaDOT for review and use as part of the
fransportaion project. The Phase il was completed by Light-Heige! & Assoc. of Schuyiki
Haven, PA in December 2009 and January 2010. According to the Phase ¥il report, the
assessment included a site walk over, atong with collection of sofl and water samples for
laboratory analysis. The sofl and water samples were obtained from three slit trenches
that were located accross the property with ane trench being excavated in the location of
the former fuel underground storage tanks (UST), which according to the report were
remmoved in and around 1993, but the PADEP has no documentation of this. Each french

. . was approximately 6 long by 2 1/2° wide by 8 dee, and excavated using a standard
Hazardous Waste Waste Design Team 2011 CEE 8- A-1 NiA NiA NIA packhoe machine. Samples were obtained from virgin material, as close to the bottom of
the trench as possible. The samples were immediately transported 10 tyhe Pottsville
Environmental Laboratory, located approximately 5 miles north of the site. Laboratory
results fo Trenches #1 and #2 indicated that the required parameters tested were all
below allowable limits. Laboratory results for Trench #3 located in the area of the former
fuel UST's indicated that the water and soil sampling events of December 2009 and
January 2010 did not Indicate any veilation of the PADEPIZSDEP parameters. it was aiso
stated that as part of the site assessment, four water samgples from the unnamed tributary
to the Mahannon Creek, kocated on the property, were taken fo determne fecial coliform
concentrations; an indication of possible seweage contamnination since the property is
serviced by an or-ot disposal system. The geometric mean average (a PADEP
requirement) of the four samples was 62, well below the typical allowable fecal cofiform
concentraton for 2 wastewater freatment facitity. Additionally, the repor! indicates that in
March 8, 2010 a 1000-gation waste oit UST was remaved from the property
omaccordzncs with PADEP strandards by Environmentat Products & Services of
Vermont, Inc. of Cld Forge, PA. During the remaoval of this UST, no environmenat!
concerns were observed refative to the UST. Based on the findings of the Phase i
Environmentat Site Assessment performed by Light-Heigel & Associates, Inc., # can be
conciuded that the former Kramer Mobit service facility would likely have no environmentaf
impact upon this transportation project.
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Project Name:

S.R. 81, Section 03B Bridge Improvement Project

TABLE3

MITIGATION TRACKING SYSTEM MATRIX TEMPLATE

Project Location:

Waest Brunswick Township and North Manheim Township, Schuylkill County. PA

Vegetation

MITIGATION CATEGCRY

RESOURCE/
REFERENCE

‘Yegetation

RESPONSIBLE
PARTY

Design Team

Design Team

SOURCE
DOCUMENTS

2011 CEE B: A-2

/A

NIA

NIA

%

as a Naturally Reproducing Trout Stream;
therefore, in-stream construction activities are reslricted from Cct 1 thru
Dec 31.

Field reconnaissance revealed no productive agricultural land within the
immediate ity of the preposed bridge rehabilitation project. As such,
there will be no taking of Primary Agricultural Lang as part of the project. If
impacts to vegetation should occur, alf disturbed areas will be regraded
and reseeded. Reseeding activitie will be in accordance with Pennsylvania
Seed Act and PernDOT Specifications (804.2-.3} From PUB 408/2011.

PART 30OF 5:
FINAL DESIGN )
BEGIN END IMPACT MITIGATION PROJECT MANAGER '
STATIO COMMITMENT DATE/INITIALS

Hazardous Waste

Waste

Design Team

2011 CEE B: A-2

N/A

N/A

NIA

A Phase  Environmental Site Assessment was conducted for the S.R.
(081 bridge over the Mahannon Creek by ASC Group, Inc. Lead-based
paint and asheslos sampling were not performed at the directive of
PennDOT District 5-0. Based on historical data and the on-sile
investigation, one {1} inactive Lesking Undergreund Storage Tank site,
former John Kramer Mobil Servide was identified in ciose proximity to the
project area. According to the PADEP, no informaiton or files exist on the
staus of remediation or clean closure of the underground storage lanks at
this facility. During the preparation of the environmental decument, the
farmer Karmer Mcbil Service facifity, located in the southeasten guadrant
of the project was sold. the new owner, Paul Bedway, Jr. was present at
the public plans display meeting and indicated tha! a Phase I
Environmental Site Assessment (Phase /II) was completed for the property
as part of the real estate transaction. Mr, Bedway offered a capy of the
document to PennDOT for review and use as part of the transporizion
project. The Phase 1/l was completed by Light-Heigel & Assoc, of
Schuylkill Haven, PA in December 2009 and January 2010. According to
the Phase ¥l report, the assessment included 2 site walk over, along with
collection of scil and water samples for laboratory analysis. The seit ang
water samples were cbtained from three sht trenches that were focated
accrogs the praperly with one trench being excavated in the location of the
former fuel underground storage tanks (UST), which according to the
report were removed in and around 1993, but the PADEP has no
documentation of this. Each trench was approximately & long by 2 1/2'
wide by 8" dee, and excavated using a standerd backhoe machine.
Samples were cblained from virgin material, as close to the bottom of the
french as possible. The samples were immediately transported to tyhe
Pottsviite Environmental Laboratory, localed approximately 5 miles north of
the site. Laboratory results fo Trenches #1 and #2 indicated that the
required parameters tested were all below affowable limits. Laboratory
results for Trench #3 located in the area of the former fuet UST’s indicated
that the water and soff sampling events of

Page 3 of 6
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Project Name: S.R. 61, Section 038 Bridge Improvement Project

TABLE 3
MITIGATION TRACKING SYSTEM MATRIX TEMPLATE

Project Logation:  West Brunswick Township and North Manheim Township, Schuylkil County, PA

MITIGATION CATEGORY

RESQURCE/
REFERENGE
NUMBER

RESPONSIBLE
PARTY

SOURCE
DOCUMENTS

PART 3 OF &:
FINAL DESIGN

BEGIN
STATION

END
STATION

IMPACT

MITIGATION
COMMITMENT

PROJECT MANAGER"
DATE/NITIALS

Hazardous Waste

Waste

Design Team

2011 CEE B: A-2

NIA

N/A

N/A

December 2009 and January 2010 did not indicate any voilation of the
PADEP/USDEP paramelers. It was also stated that as par of the site
assessment, four waler samples from the unnamed tributary to the
Mahannon Creek, located on the property, were taken to determne fecial
coliform concentrations; an indication of possible seweage contamination
since the property is serviced by an on-iot disposal sysiem. The geormetric
mean average (@ PADEP requirement) of the four samples was 62, well
below the typicat alowable fecat coliform concentraton for a wastewater
freatment facility. Additicnally, the report indicates thatin March 8, 2010 a
1000-gallon waste oif UST was removed from the property omaccordance
with PADEP strandards by Environmental Products & Services of Vermont,
Inc. of Oid Forge, PA. During the removal of this UST, no envircnmenat}
concerns were observed relative to the UST. Based on the findings of the
Phase 14l Environmentat Site Assessment performed by Light-Heigel &
Associates, Inc., it can be concluded that the former Kramer Mobit service
facility would tikely have no envirgnmental impact upon this transpertation
project.

* District Project Manager:

Finat Design Consultant:

Fina! Design Consultant Project Manager:

Page 4 of 6
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TABLE 4
MITIGATICN TRACKING SYSTEM MATRIX TEMPLATE

Project Name: S.R. 61, Section 038 Bridge Improvement Project

Project Location: West Brunswick Township and North Manheim Township, Schuylkif County, A
RESOURCE/ PART 4 OF 5:
RESPONSIBLE SOURCE . CONSTRUCTION . ) .
MITIGATION CATEGORY REFERENCE : -
NUMBER PARTY DOCUMENTS MITIGATION CONTRACTOR?,? CONSTRUCTION PROJECT MANAGER *
COMMITMENT DATENNITIALS DATEANITIALS

Streams, Rivers, and Watercourses Mahannon Creek [Contractor Permit activities ate restricted from Mar 1 theu Jun 15. Construet Strearm Mitigation Plan

as developed.

e
e
AR

Vegetation Vegetation Caontractor CEE, Part B, Section A-2 PennDOT's Specifications Manuat {Publication 408).

Should the Contractor elect to rent this property as part of his construction
operations, any earth disturbing activities need to be monitored for the presence
Harardous Waste Waste Gontractor of hazarous malerials. Should tesling determine the presence of hazardous

materials, the centractor sahli take appropriate mitigation measures {0 contain
and properly dispose of said hazardous materials.

2 Contractor Name
Contractor Responsible Individual: : )
*The Contractor is 10 initialize the matrix for a given mitigation line-item immediately after the individual line-itern has been implemented anclor cempleted. The Contractor is to coordinate with the Construction

Project Manager (or Environmental Manitor) to review the individual mitigatian line items and to receive concurrence (PM or EM initials) for completed line items. This coordination is to be on a regular basis
{such as periodic site inspections or status meetings, as determined for the project.

perinsylvania
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TABLE S
MITIGATION TRACKING SYSTEM MATRIX TEMPLATE

Project Name: S.R. 61, Section 03B Improvements Proiect

Project Location: West Brunswick Tewnship and North Manheim Township, Schuvlkill County, PA

PART5OF 5
RESOURCE/
RESPONSIBLE SOURCE MAINTENANCE AND OPERATIONS
MITIGATION CATEGORY REFERENCE : -
NUMBER PARTY DOCUMENTS MITIGATION ENVIRONMENTAL MANAGER
COMMITMENT DATE/NITIALS

e, £ s .
Verify acceptable establishment of ground cover for disturbed areas. Direct
Vegetation Not Applicable Departiment reseeding per 804.3 of PUB 408/2011.

pennsylvania
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Complete this form to disclose lobbying activities pursuant to 31 U.S.C. 1352 0348-0046
(See reverse for public burden disclosure.)
1. Type of Federal Action: 2. Status of Federal Action: 3. Report Type:

D a. contract Da. bid/offer/application D a. initial filing

b. grant b. initial award b. material change
C. cooperative agreement c. post-award For Material Change Only:
d. loan year quarter
e. loan guarantee date of last report
f. loan insurance
4. Name and Address of Reporting Entity: 5. If Reporting Entity in No. 4 is a Subawardee, Enter Name
[ prime [] subawardee and Address of Prime:
Tier , If known:
Congressional District, if known: 4C Congressional District, if known:
6. Federal Department/Agency: 7. Federal Program Name/Description:

CFDA Number, if applicable:

8. Federal Action Number, if known: 9. Award Amount, if known:
$
10. a. Name and Address of Lobbying Registrant b. Individuals Performing Services (including address if
(if individual, last name, first name, Ml): different from No. 10a)

(last name, first name, Ml):

Information requested through this form is authorized by title 31 U.S.C. section H .
11 1352. This disclosure of lobbying activities is a material representation of fact Slgnature'
upon which reliance was placed by the tier above when this transaction was made . .
or entered into. This disclosure is required pursuant to 31 U.S.C. 1352. This Prmt Name'
information  will be available for public inspection. Any person who fails to file the .
required disclosure shall be subject to a civil penalty of not less than $10,000 and Title:
not more than $100,000 for each such failure.

Telephone No.: Date:

Authorized for Local Reproduction

Federal Use Only:
Standard Form LLL (Rev. 7-97)
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INSTRUCTIONS FOR COMPLETION OF SF-LLL, DISCLOSURE OF LOBBYING ACTIVITIES

This disclosure form shall be completed by the reporting entity, whether subawardee or prime Federal recipient, at the initiation or receipt of a covered Federal
action, or a material change to a previous filing, pursuant to title 31 U.S.C. section 1352. The filing of a form is required for each paymentor agreementto make
paymentto any lobbying entity for influencing or attempting to influence an officer or employeeof any agency, a Member of Congress, an officer or employee of
Congress, or an employeeof a Member of Congress in connectionwith a covered Federal action. Complete all items that apply for both the initial filing and material
change report. Refer to the implementing guidance published by the Office of Management and Budget for additional information.

1. Identify the type of covered Federal action for which lobbying activity is and/or has been secured to influence the outcome of a covered Federal action.

2. Identify the status of the covered Federal action.

3. Identify the appropriate classification of this report. If this is a followup report caused by a material change to the information previously reported, enter
the year and quarter in which the change occurred. Enter the date of the last previously submitted report by this reporting entity for this covered Federal
action.

4. Enter the full name, address, city, State and zip code of the reporting entity. Include Congressional District, if known. Check the appropriate classification
of the reporting entity that designatesif it is, or expects to be, a prime or subaward recipient. Identify the tier of the subawardee, e.g., the first subawardee
of the prime is the 1st tier. Subawards include but are not limited to subcontracts, subgrants and contract awards under grants.

5. If the organizationfiling the report in item 4 checks "Subawardee," then enter the full hame, address, city, State and zip code of the prime Federal
recipient. Include Congressional District, if known.

6. Enter the name of the Federal agency making the award or loan commitment. Include at least one organizationallevel below agency name, if known. For
example, Department of Transportation, United States Coast Guard.

7. Enter the Federal program name or description for the covered Federal action (item 1). If known, enter the full Catalog of Federal Domestic Assistance
(CFDA) number for grants, cooperative agreements, loans, and loan commitments.

8. Enter the most appropriate Federal identifying number available for the Federal action identified in item 1 (e.g., Request for Proposal (RFP) number;

Invitation for Bid (IFB) number; grant announcement number; the contract, grant, or loan award number; the application/proposal control number
assigned by the Federal agency). Include prefixes, e.g., "RFP-DE-90-001."

9. For a covered Federal action where there has been an award or loan commitment by the Federal agency, enter the Federal amount of the award/loan
commitment for the prime entity identified in item 4 or 5.

10. (a) Enter the full name, address, city, State and zip code of the lobbying registrant under the Lobbying Disclosure Act of 1995 engaged by the reporting
entity identified in item 4 to influence the covered Federal action.

(b) Enter the full names of the individual(s) performing services, and include full address if different from 10 (a). Enter Last Name, First Name, and
Middle Initial (MI).

11. The certifying official shall sign and date the form, print his/her name, title, and telephone number.

According to the Paperwork Reduction Act, as amended, no persons are required to respond to a collection of information unless it displays a valid OMB Control
Number. The valid OMB control number for this information collection is OMB No. 0348-0046. Public reporting burden for this collection of information is
estimated to average 10 minutes per response, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data
needed, and completing and reviewing the collection of information. Send comments regarding the burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to the Office of Managementand Budget, Paperwork Reduction Project (0348-0046), Washington,
DC 20503.




May 7, 2012

Borton

Lawson Ms. Cathy Longenecker, E.LT.
Erdman Anthony

One Stetling Place

100 Stetling Parkway, Suite 212
Mechanicsburg, PA 17050

RE: S.R. 0061, Section 03B Superstructure Replacement over Mahannon Creek;
Segment 0170, Offset 0030
Schuylkill County — North Manheim Township
Streamlined Final TS&L Submission

BL No.: 2009-2515-01
Dear Ms. Longenecker:
The Streamlined Final Type, Size and Location Submission for the S.R. 0061

Superstructure Replacement is enclosed. The Submission is in accordance with Chapter
1.11.3.2 of the Design Manual, Part 4, Part A.

Existing Structure Data

Station at Near Abutment 424+60.10
Type Reinforced Concrete T-Beam Bridge
Structure Length 24'-0"
Underclearance 11.36' =
Bethlehem Skew 75°
Nazareth Roadway 66'-6" Clear
Pittsburgh Year Built 1936 (Widened 1955)
State College
Towanda Proposed Structure Data
Wilkes-Barre Location: S.R. 0061 over Mahannon Creek, Station
424+70.22
Type of Superstructure: Single Span Composite P /S Conctete Spread
Box Beam
BETHLEHEM Beam Size 48/17
3893 Adler Place Beam Spacing 7 Beams @ 10-6" C-C
Suite 100 Maximum Ovethang 3'2Y4" to Beam Centetline; 1-4%" to Web
Bethiehem, PA 18017 Centetline
Continuous for Live Load Not Applicable — Single Span

Phone: 484.821.0470
Fax: 484.821.0474

C:\Documents and Settings\LongeneckerC\Local Settings\ Temporary Intemet Files\ContentTE5\QW55CET7I\SR 0061
TS&L Approval Letter{1].doc



Span:

Roadway Width:

Skew Angle:

Vertical Clearance:
Minimum Required
Actual Provided

Horizontal Clearance:

Substructure:

Deck Jomts:
Bearing Type:
Drainage:

Design Methodology:

Live Loading:

Deck Protective System:

Additional Information (1.11.3.2.1)

24'-8" Centetline Abutment 1 Bearings to Centetline Abutment 2
Bearings

66'-0" Curb-to-Cutb

69'-4v4" Out-to-Out

No Sidewalks

75°-08-15" Right

12.09 ft.

12.14 ft.

Not Applicable

Not Applicable — Superstructure Replacement
Not Applicable — No Backwalls Required
Laminated Elastomeric Bearing Pads
Deck Drainage Not Required

Load & Resistance Factor Design

PHI-93, ML-80, TK527, and P-82

Epoxy Coated Reinforcement, Penetrating Sealer

a) $-32529 — Schuylkill County, North Manheim Township

S.R. 0061, Section 03B

Limits of Wotk: Segment 0160, Offset 1800 to Segment 0170, Offset 0923

b) Designer:

©) Design Traffic Data:

d) Line & Grade Approval:
Design Speed = 55 mph

e) Waterway Approval:

C:\Documents and Settings\LongeneckerC\Local Settings\ Temporary Intemet Files\ContentIE5\QW55CE7I\SR 0061 TS&L Approval Letter{1].doc

Borton-Lawson — Bethlehem Office
Cutrent ADT (2012) — 17,688

Design Year ADT (2032) — 19,197

9% Trucks

Class of Highway — Rural Principal Arterial

8/04/2010

4/01/2011



f) Potential Problem Areas: Unforeseen bridge repair

g) Q/A Forms: Attached

The information satisfies the requirements specified in the Design Manual, Part 4, Part A, Chapter
1.9.3.3(a), TS&L Submission Letter. The remaining requitements of 1.9.3.3. (b) through (f) are contained
in the attached submission. If you should have any questions please contact me at 821-0470, ext. 2140.

Sincerely,
) APPROVED
%Wﬁa* m. MCla— \ Lo k{w
Ken M. McClain, Acting District Bridge Engineer
Transportation Division Manager
Bethlehem Office site2e12
KMM/Imw Date

C:\Documents and Settings \ LongeneckerC\Local Settings\ Temporary Intemet Files\Content IE5\QW55CE7I\SR 0061 TS&L Approval Letter[1].doc
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| pennsylvania
=]

DEPARTMENT OF ENVIRONMENTAL PROTECTION

NORTHEAST REGIONAL OFFICE

August 16, 2011

Mr. Christopher Kufro, P.E.

Pennsylvania Department of Transportation
Engineering District 5-0

1002 Hamilton Street

Allentown, PA 18101-1013

Re: General Permit Acknowledgement
DEP Application No. GP115412405
APS No. 779646
S.R. 61, Section 03B Bridge Replacement
N. Manheim & W. Brunswick Townships, Schuylkill County

Dear Mr. Kufro:

This will acknowledge receipt of your notification to use and registers your use of General
Permit No. 11 to remove the existing structure and construct and maintain a spread box beam bridge in
Buck Mountain Creek (CWF,MF) (Latitude: 40° 38’ 29”, Longitude: -76° 6> 20”). You are
responsible for assuring the work is done in accordance with the drawings and conditions contained in
the General Permit, as well as plans and specifications contained within your submission. You may
proceed with your project after making the required notifications stipulated in the General Permit and
securing all other approvals that may be necessary.

The Erosion and Sediment (E&S) Pollution Control Plan, 21 sheets 7/20/2012, adequately
addresses erosion and sediment pollution control and meets the minimum requirements of the
Department of Environmental Protection’s (DEP) rules and regulations, Chapter 102, Erosion and
Sediment Control and The Clean Streams Law, provided all Best Management Practices (BMPs) are
properly implemented and maintained until the project has been permanently stabilized. Any proposed
changes to the aforementioned E&S plans must be submitted in writing to the Department at least 60
days prior to the planned commencement of construction.

Please notify the Schuylkill County Conservation District at (570) 622-3742, and the
Pennsylvania Fish and Boat Commission’s Southeast Regional Office at (717) 626-0228 at least seven
(7) working days prior to commencing earth disturbance activities. The E&S plan referenced above
must be fully implemented and available on-site at all times.

Also enclosed is your Federal Clean Water Act Section 404 authorization in the form of the
Pennsylvania State Programmatic General Permit (PASPGP-4).

2 Public Square | Wilkes-Barre, PA 18701-1915

570.826.2511 | Fax 570.830-3017 www.depweb.state.pa.us
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Mr. Christopher Kufro, P.E. -2- August 16, 2012

Any person aggrieved by this action may appeal, pursuant to Section 4 of the Environmental
Hearing Board Act, 35 P.S. Section 7514, and the Administrative Agency Law, 2 Pa. C.S. Chapter 5A,
to the Environmental Hearing Board, Second Floor, Rachel Carson State Office Building, 400 Market
Street, P.O. Box 8457, Harrisburg, PA 17105-8457, (717) 787-3483. TDD users may contact the
Board through the Pennsylvania Relay Service, (800) 654-5984. Appeals must be filed with the
Environmental Hearing Board within 30 days of receipt of written notice of this action unless the
appropriate statute provides a different time period. Copies of the appeal form and the Board’s rules of
practice and procedure may be obtained from the Board. The appeal form and the Board’s rules of
practice and procedure are also available in Braille or on audiotape from the Secretary to the Board at
(717) 787-3483. This paragraph does not, in and of itself, create any right of appeal beyond that
permitted by applicable statutes and decisional law.

IF YOU WANT TO CHALLENGE THIS ACTION, YOUR APPEAL MUST REACH THE
BOARD WITHIN 30 DAYS. YOU DO NOT NEED A LAWYER TO FILE AN APPEAL WITH
THE BOARD.

IMPORTANT LEGAL RIGHTS ARE AT STAKE, HOWEVER, SO YOU SHOULD SHOW
THIS DOCUMENT TO A LAWYER AT ONCE. IF YOU CANNOT AFFORD A LAWYER, YOU
MAY QUALIFY FOR FREE PRO BONO REPRESENTATION. CALL THE SECRETARY TO
THE BOARD AT (717) 787-3483 FOR MORE INFORMATION.

If you should have any questions, please call me at (570) 820-4920.

Sincerely,

},@J TN

!"' i ) B
(lamela L bbons-

Pamela Dobbins, P.E.
Watershed Management Program

cc: Michelle Morekin, PennDOT 5-0
Pa. Fish & Boat Commission, Division of Environmental Services
U.S. Army Corps of Engineers, Phiadelphia District
Schuylkill County Conservation District
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PENNSYLVANIA STATE PROGRAMMATIC GENERAL PERMIT -4
(PASPGP-4)
July 1, 2011

Please note: the full text of the PASPGP-4 may be viewed on the Baltimore District
web site at http://www.nab.usace.army.mil/Wetlands%20Permits/ or by calling the
Corps at 814-235-0570

Applicant:
State Authorization(s):

Corps District:

[] Philadelphia [ ] Baltimore [ ] Pittsburgh

U.S. Army Corps of Engineers, U.S. Army Corps of Engineers, U.S. Army Corps of Engineers,
Philadelphia District Baltimore District Pittsburgh District

Regulatory Branch Regulatory Branch Regulatory Branch
Wanamaker Building 1631 South Atherton Street Federal Building, 20" floor
100 Penn Square East Suite 101 1000 Liberty Avenue

Philadelphia, PA 19107-3390 State College, PA 16801-6260 Pittsburgh, PA 15222-4186

It has been determined that your proposed project, which includes the discharge of dredged and/or fill
material and/or the placement of structures into waters of the United States, including wetlands, qualifies
for Federal authorization under the provisions of Section 404 of the Clean Water Act and /or Section 10 of
the River and Harbor Act of 1899, under the terms and conditions of the PASPGP-4.

All activities authorized under PASPGP-4 must comply with all conditions of the authorization,
including General, Procedural, and Special Conditions. Failure to comply with all the conditions of
the authorization, including project special conditions, will constitute a permit violation and may be
subject to criminal, civil, or administrative penalties, and /or restoration.

The authorized activity must be performed in compliance with the following General Conditions to be
authorized under PASPGP-4:

General Conditions:

1. Permit Conditions: The permittee shall comply with all terms and conditions set forth in the PADEP
authorization for use of this permit, including all conditions of Section 401 Water Quality Certification, and
any subsequent amendment or modification to such authorization. The permittee shall conduct all work
and activities in strict compliance with all approved maps, plans, profiles, and specifications used by
PADEP and/or the Corps as the basis for its authorization or subsequent modification of authorization.

2. Aguatic Life Movements: No activity may substantially disrupt the movement of those species of
aquatic life indigenous to the waterbody, including those species which normally migrate through the area,
unless the activity’s primary purpose is to impound water. Culverts placed in streams must be
appropriately depressed to maintain aquatic life movement and low flow conditions.

3. Threatened and Endangered Species: If an activity is authorized under the PASPGP-4, and a
Federally listed threatened or endangered species, or proposed species or critical habitat, is subsequently
found to be present, all work must cease, and the Corps and USFWS (or NMFS) must be notified. The
PASPGP-4 verification is suspended and will not be re-issued until consultation pursuant to Section 7 of
the ESA is concluded and adverse effects to Federally listed threatened, endangered, and proposed species
and critical habitat are avoided.
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Furthermore, persons have an independent responsibility under Section 9 of ESA to not engage in any
activity that could result in the “take” of a Federally listed species.

4. Spawning Areas: The permittee shall comply with all time-of-year restrictions as set forth by the
PFBC or other designated agency. Discharges or structures in spawning or nursery areas shall not occur
during spawning seasons, unless written approval is obtained by the PFBC or other designated agency. In
addition, work in areas used for other time sensitive life span activities of fish and wildlife (such as
hibernation or migration) may necessitate the use of seasonal restrictions for avoidance of adverse impacts
to vulnerable species. Impacts to these areas shall be avoided or minimized to the maximum extent
practicable during all other times of the year.

5. Waterfowl Breeding and Wintering Areas: Activities including discharges of dredged or fill material
or the placement of structures in breeding and wintering areas of migratory waterfowl must be avoided to
the maximum extent practicable.

6. Shellfish Production: No discharge of dredged or fill material and/or the placement of structures may
occur in areas of concentrated shellfish production, unless the discharge is directly related to an authorized
shellfish harvesting activity.

7. Adverse Effects From Impoundments: If the activity, including the discharge of dredged or fill
material or the placement of a structure, creates an impoundment of water, the adverse effects on the
aquatic system caused by the accelerated passage of water and/or the restriction of its flow, including
impacts to wetlands, shall be minimized to the maximum extent practicable.

8. Obstruction of High Flows: To the maximum extent practicable, the activity must be designed to
maintain pre-construction downstream flow conditions (i.e., location, capacity, and flow rates).
Furthermore, the activity must not permanently restrict or impede the passage of normal or expected high
flows (unless the primary purpose of the fill is to impound waters), and the structure or discharge of
dredged and/or fill material shall be designed to withstand expected high flows.

9. Erosion and Sediment Controls: During construction, appropriate erosion and siltation controls must
be used and maintained in effective operating condition in accordance with State regulations. All exposed
soil and other fill material must be permanently stabilized.

10. Suitable Material: No activity, including discharges of dredged and/or fill material or the placement
of structures, may consist of unsuitable material (i.e., asphalt, trash, debris, car bodies, etc.). No material
discharged shall contain toxic pollutants in amounts that would violate the effluent limitation standards of §
307 of the CWA.

11. Temporary Fill: Temporary fill in waters and wetlands authorized by the PASPGP-4 (i.e., access
roads and cofferdams) shall be properly constructed and stabilized during use to prevent erosion and
accretion. Temporary fill in wetlands shall be placed on geotextile fabric laid on existing wetland grade.
Whenever possible, rubber or wooden mats should be used for equipment access through wetlands to the
project area. Temporary fills shall be removed, in their entirety, to an upland site, and suitably contained to
prevent erosion and transport to a waterway or wetland. Temporary fill areas shall be restored to their
preconstruction contours, elevations, and hydrology and revegetated with non-invasive, native species.

12. Equipment Working in Wetlands: Measures must be taken to minimize soil disturbance when heavy
equipment is used in wetland areas. These measures include, but are not limited to, avoiding the use of
such equipment, use of timber mats or geotextile fabric, and the use of low pressure tire vehicles.

13. Installation and Maintenance: Any structure or fill authorized shall be properly installed and
maintained to ensure public safety.

14. PASPGP-4 Verification:

a. The PASPGP-4 expires June 30, 2016, unless suspended or revoked.
2
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b. Activities authorized under a project specific PASPGP-4 expire June 30, 2016, unless suspended,
revoked, or the PADEP authorization expires, whichever date occurs sooner. Activities authorized under
the project specific PASPGP-4 that have commenced construction or are under contract to commence
construction will remain authorized provided the activity is completed within 12 months of the date of the
PASPGP-4’s expiration, modification, or revocation; or until the expiration date of the project specific
verification, whichever is sooner.

15. One-Time Use: A PASPGP-4 authorization is valid to construct the project, or perform the activity,
one time only, except for PASPGP-4 authorizations specifically issued for reoccurring maintenance
activities.

16. Water Supply Intakes: No activity, including discharges of dredged and/or fill material and/or the
placement of structures, may occur in the proximity of a public water supply intake and adversely impact
the public water supply.

17. Cultural Resources: For all activities verified under a PASPGP-4, upon the discovery of the presence
of previously unknown Historic Properties (historic or archaeological), all work must cease and the
permittee must notify the SHPO and the Corps of Engineers. The PASPGP-4 authorization is not valid
until it is determined, through the Section 106 consultation process, whether the activity will have an effect
on the Historic Property. The PASPGP-4 may be reverified and special conditions added if necessary, after
an effects determination on the Historic Property is made. The PASPGP-4 authorization may be suspended
and/or revoked in accordance with 33 CFR 325.7 for the specific activity if an adverse affect on the
Historic Property cannot be avoided or mitigated.

18. Tribal Rights: No activity or its operation may impair reserved tribal rights, including, but not limited
to, reserved water rights and treaty fishing and hunting rights.

19. Corps Civil Works Projects: The PASPGP-4 does not authorize any work which will interfere with
an existing or proposed Corps Civil Works project (i.e., flood control projects, dams, reservoirs, and
navigation projects). The permittee understands and agrees that, if future operations by the United States
require removal, relocation, or other alteration, of the structure or work herein authorized, or if, in the
opinion of the Secretary of the Army or his authorized representative, said structure or work shall cause
unreasonable obstruction to the free navigation of the navigable waters, the permittee will be required, upon
due notice from the Corps of Engineers, to remove, relocate, or alter the structural work or obstructions
caused thereby, without expense to the United States. No claim shall be made against the United States on
account of any such removal, relocation, or alteration.

20. Navigation: No activity authorized under PASPGP-4 may cause more than a minimal adverse affect
on navigation. No attempt shall be made by the permittee to prevent the full and free use by the public of
all navigable waters at or adjacent to the activity authorized herein. In addition, activities that require
temporary causeways that prohibit continued navigational use of a waterway (i.e., temporary causeways
extending greater than % the width across the waterway) shall be removed in their entirety upon completion
of their use. Any safety lights and signals prescribed by the U.S. Coast Guard, through regulations or
otherwise, must be installed and maintained at the permittee's expense on authorized facilities in navigable
waters of the United States. The permittee understands and agrees that, if future operations by the United
States require the removal, relocation, or other alteration, of the structure or work herein authorized, or if,
in the opinion of the Secretary of the Army or his authorized representative, said structure or work shall
cause unreasonable obstruction to the free navigation of the navigable waters, the permittee will be
required, upon due notice from the Corps of Engineers, to remove, relocate, or alter the structural work or
obstructions caused thereby, without expense to the United States. No claim shall be made against the
United States on account of any such removal or alteration.

21. Inspections: The permittee shall allow a District Engineer or his authorized representative(s) to make
periodic inspections at any time deemed necessary in order to ensure that the work is being performed in
accordance with all the terms and conditions of the

PASPGP-4. The District Engineer may also require post-construction engineering drawings (as-built plans)
for completed work.
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22. PASPGP-4 Permit Compliance Self Certification Form: A Self Certification Form, regarding the
PASPGP-4 authorized work and required mitigation, will be forwarded to each permittee with the
PASPGP-4 verification. Every permittee, who receives a written PASPGP-4 verification, shall submit the
signed Self Certification Form upon completion of the authorized work and required mitigation. The
completed form shall be returned to the appropriate Corps District.

23. Permit Modifications: Any proposed modification of the authorized overall project that results in a
change in the authorized impact to, or use of waters of the United States, including jurisdictional wetlands,
must be approved by PADEP. Corps approval is also required if the overall project had been previously
reviewed by the Corps as a Category |11 activity, or the proposed modification causes the overall project
impacts to exceed 1.0 acre of waters of the United States, including jurisdictional wetlands, or 250 linear
feet of streams, rivers, other watercourses and open water areas. Project modifications that cause the
overall project impacts to exceed 1.0 acre of waters of the United States, including wetlands, may not be
eligible for PASPGP-4 and will be forwarded to the Corps for review.

24. Recorded Conservation Instruments: As per Part IV.A.26 and Part IV.B.4 and Part IV.C.8 of this
permit, proposed Draft Conservation Instruments may be submitted by the applicant as part of the permit
application package for review and approval. When such proposed Conservation Instruments are
submitted by the applicant, verification of the recorded deed restriction, conservation easement, or
deed restricted open space area shall be forwarded to the appropriate Corps District and
appropriate PADEP offices, prior to the initiation of any permitted work.

25. Property Rights: This PASPGP-4 does not convey any property rights, either in real estate or
material, or any exclusive privileges; nor does it authorize any injury to property or invasion of rights or
any infringement of Federal, State, or local laws or regulations.

26. Navigable Waters of the United States (Section 10 Waters): In addition to the conditions
referenced above, the following conditions are applicable for navigable waters of the United States eligible
for the PASPGP-4. The PASPGP-4 may be used to authorize work in the following navigable waters of the
United States:

a. Codorus Creek — from the confluence with the Susquehanna River 11.4 miles upstream to the
Indian Rock Dam in York, Pennsylvania;

b. Main Stem Susquehanna River — from the confluence with the Chesapeake Bay upstream to
Athens, Pennsylvania (approximately 4 miles south from the New York State line);

c. West Branch of the Susquehanna River — from the confluence with the main stem Susquehanna
River upstream to the dam at Lock Haven, Pennsylvania;

d. Chester Creek — from the confluence with the Delaware River 2 miles upstream;

e. Crum Creek — from the confluence with the Delaware River 1 mile upstream to the upstream side
of the dam at Eddystone;

f. Darby Creek — from the confluence with the Delaware River 5 miles upstream to the upstream side
of 84th Street Bridge in Philadelphia;

g. Delaware River — from the Morrisville-Trenton Railroad Bridge in Morrisville, Pennsylvania,
including the West Branch of the Delaware River, upstream to the Pennsylvania/New York border at the
42" parallel;

h. Lehigh River — from the confluence with the Delaware River 72 miles upstream to the downstream
side of PA Route 940 Bridge;
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i. Neshaminy Creek — from the confluence with the Delaware River, including the Neshaminy State
Park Harbor Project at the mouth of Neshaminy creek, 4 miles upstream to the downstream side of the
Newportville Bridge;

j. Pennypack Creek — from the confluence with the Delaware River 2 miles upstream to the
downstream side of Frankford Avenue Bridge in Philadelphia;

k. Ridley Creek — from the confluence with the Delaware River 1 mile upstream to the upstream side
of the Baltimore and Ohio Railroad Bridge in Chester, Pennsylvania;

I. Schuylkill River — from the Fairmont Dam, 104 miles upstream to Port Carbon, Pennsylvania; and

m. Schuylkill Navigation Channel (Manayunk Canal) — along the Schuylkill River for two miles from
the Flat Rock Dam to Lock Street in the Manayunk Section of Philadelphia, Pennsylvania.

27. For Aerial Transmission Lines Across Navigable Waters:

a. The following minimum clearances are required for aerial electric power transmission lines
crossing navigable waters of the United States. These clearances are related to the clearances over the
navigable channel provided by existing fixed bridges, or the clearances which would be required by the
United States Coast Guard for new fixed bridges, in the vicinity of the proposed aerial transmission line.
These clearances are based on the low point of the line under conditions producing the greatest sag, taking
into consideration temperature, load, wind, length of span, and type of supports as outlined in the National
Electrical Safety Code:

NOMINAL SYSTEM VOLTAGE (w) | M o cesrnce () e

115 and below 20

138 22

161 24

230 26

350 30

500 35

700 42

750-765 45

i. Clearances for communication lines, stream gauging cables, ferry cables, and other aerial
crossings must be a minimum of ten feet above clearances required for bridges, unless
specifically authorized otherwise by the District Engineer.

ii. Corps of Engineer regulation ER 1110-2-4401 prescribes minimum vertical clearances for
power communication lines over Corps lake projects. In instances where both this regulation and
ER 1110-2-4401 apply, the greater minimum clearance is required.

b. Encasement: The top of the cable, encasement, or pipeline shall be located a minimum of three
feet below the existing bottom elevation of the streambed and shall be backfilled with suitable heavy
material to the preconstruction bottom elevation. Where the cable, encasement, or pipeline is placed in
rock, a minimum depth of one foot from the lowest point in the natural contour of the streambed shall be
maintained. When crossing a maintained navigation channel, the requirements are a minimum of eight feet

5
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between the top of the cable, encasement, or pipeline and the authorized depth of the navigation channel. For
maintained navigational channels, where the utility line is placed in rock, a minimum depth of two feet from the
authorized depth of the navigation channel shall be maintained.

c. As-built drawings: Within 60 days of completing an activity that involves an aerial transmission line, submerged
cable, or submerged pipeline across a navigable water of the United States (i.e., Section 10 waters), the permittee
shall furnish the Corps and the National Oceanic and Atmospheric Administration, Nautical Data Branch, N/CS26,
Station 7317, 1315 East-West Highway, Silver Spring, Maryland, 20910 with professional, certified as-built
drawings, to scale, with control (i.e., latitude/longitude, state plane coordinates), depicting the alignment and
minimum clearance of the aerial wires above the mean high water line at the time of survey or depicting the
elevations and alignment of the buried cable or pipeline across the navigable waterway.

d. Aids to Navigation: The permittee must prepare and provide for United States Coast Guard (USCG) approval, a
Private Aids To Navigation Application (CG-2554). The form can be found at:
http://www.uscg.mil/forms/cg/CG_2554.pdf. Within 30 days of the date of receipt of the USCG approval, the
permittee must provide a copy to the applicable Corps District

By Authority of the Secretary of the Army:

cEC)

David E. Anderson
Colonel, Corps of Engineers
District Engineer, Baltimore

Philip M. Secrist, ITT
Lieutenant Colonel, Corps of Engineers
District Engineer, Philadelphia

(e feL—

William H. Graham
Colonel, Corps of Engineers
District Engineer, Pittsburgh
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PASPGP-4 PERMIT COMPLIANCE, SELF-CERTIFICATION FORM

Project Name: Applicant Name:
PADEP Permit No.: Date of Issuance:
Corps Permit No. (if available) :_ Date of Issuance:
Waterway: County:

Dear Permittee:

In accordance with the compliance certification condition of your PASPGP-4 authorization, you are required to
complete and sign this certification form and return it to the appropriate Corps of Engineers District in which the
work is located:

[] U.S. Army Corps of Engineers, [] U.S. Army Corps of Engineers, [ ] U.S. Army Corps of Engineers,

Philadelphia District Baltimore District Pittsburgh District
Regulatory Branch 1631 South Atherton Street Regulatory Branch
Wanamaker Building Suite 101 Federal Building, 20" floor
100 Penn Square East State College, PA 16801-6260 1000 Liberty Avenue
Philadelphia, PA 19107-3390 Pittsburgh, PA 15222-4186

Please note that the permitted activity is subject to compliance inspections by U.S. Army Corps of Engineers
representatives. As a condition of this permit, failure to return this notification form, provide the required
information below, or to perform the authorized work in compliance with the permit, can result in suspension,
modification or revocation of your authorization in accordance with 33 CFR Part 325.7 and/or administrative, civil,
and/or criminal penalties, in accordance with 33 CFR part 326.

Please provide the following information:
1. Date authorized work commenced:

2. Date authorized work completed:

3. Was all work, including any required mitigation, completed in accordance with your PASPGP-4 authorization?

[JYES[INO

4. Explain any deviations (use additional sheets if necessary)

5. Was mitigation accomplished through an approved in-lieu fee program?
[ ] YES [] NO (if YES please provide documentation, if NO complete Nos. 6 and 7 below).

6. Wetland Mitigation: Required? [ ] YES [[]NO  Required Completion Date
Completed? []YES []NO Mitigation Monitoring Reports Required? [ ] Yes [ ] No

7. Attach labeled photographs showing completed work including mitigation area(s) (not required for PADEP
GP’s/Waivers)

I hereby certify that, except as noted above, that all work, including mitigation, has been completed in
accordance with the terms and conditions, including special conditions of the above referenced permit.

Applicants Signature: Consultant/Agents Signature:
Address: Address:

Telephone: Telephone:

Email: Email:
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SR 0061/ SECT 03B/ SEG 0170/ OFF 0030 N. Manheim & W. Brunswick Twps, Schuylkill County
DEP General Permit File No.: GP115412405 APS No.: 779646

General Info:
Stream: Buck Mountain Creek Drainage Area: 5.61 sq mi Floodway Delineated by FEMA? YES [] NO [X]

Replacement of an existing single span reinforced concrete T-Beam bridge having a normal clear span of 22’ and a
minimum under-clearance of 12 feet with a spread concrete box beam bridge having a normal clear span of 21’ and a
minimum under-clearance of 12.2 feet over Mahannon Creek for SR 61 Section 03B in N. Manheim & W. Brunswick
Twps, Schuylkill County.
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L WSE 5.y =527.20 {\JWSEZSyr =527.70

WSE00.vr = 530.32 WSE 100.yr =530.38

Note: Elevations taken from upstream station1141

Hydrology:

Return Period NFF FEMA PSU-IV
(@DA =55)

Quo 914 NA 586

Q2 1,290 NA 855

Qso 1,610 NA 1,103

Q100 2,000 2,040 1,397

Assumptions and Comments:
Applicant used the NF method to compute design flows. FEMA flows were used to compare 100 year WSE since that was the most
conservative. The hydrologic method is acceptable for this application.

Hydraulics:

Assumptions and Comments:

Applicant used HEC-RAS. All input values reviewed were appropriate; no major errors were noted. The proposed bridge will pass
the 100-year storm event and the 100-year WSE will increase that the first upstream cross section by .06 but will then decrease.
Temporary construction conditions were modeled; the proposed bypass will pass the 1 year storm and any increases in the 2 year
storm will not affect any structures.

P.E. Seal Required? YES [X NO ]
Risk Assessment Required? YES [ NO X
Flowage Easement Required? YES [] NO X

Overall Comments:

Applicant’s hydrologic and hydraulic analyses are acceptable; all conditions of GP-11 have been satisfactorily met.

P 3 —_—
Fp) T

.- ) In
Aamela | gblroms-



Created by PENNDOT EDMS Thursday, October 11, 2012 4:37:30 PM

ENGINEERING RECORD OF DECISION

Recommendation: Acknowledge use of GP-11 Reviewing Eng Signature:

6/25/12
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