STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
16 STATE HOUSE STATION
AUGUSTA, MAINE 04333-0016

Janet T. Mills Dale F. Doughty
GOVERNOR ACTING COMMISSIONER

January 12, 2026

Subject: Chase Mills Bridge #5465
Bridge Replacement Project

State WIN: 025529.00

Location: East Machias
Amendment No. 1

Dear Sir/Ms.:

Please make the following changes to the Bid Documents:

In the Bid Book REMOVE, pages 37 thru 41 wage rates and REPLACE with the attached
updated wage rates 5 pages.

In the Bid Book REMOVE “SPECIAL PROVISION, SECTION 524 TEMPORARY
STRUCTURAL SUPPORTS (DAM AND FISHWAY SUPPORT)” dated October 24, 2025 and
REPLACE with the SPECIAL PROVISION, SECTION 524 TEMPORARY STRUCTURAL
SUPPORTS (DAM AND FISHWAY SUPPORT)” dated January 9, 2026.

In the Plan Set:

REMOVE SHEET NUMBER 2 OF 32, ESTIMATED QUANTITIES AND GENERAL
CONSTRUCTION NOTES, dated Dec 2025, and REPLACE with the attached, revised SHEET
NUMBER 2 OF 32, ESTIMATED QUANTITIES, dated 1/9/2026.

REMOVE SHEET NUMBER 5 OF 32, BORING AND INSTRUCMENTAION LOCATION
PLAN, dated 8/25, and REPLACE with the attached, revised SHEET NUMBER 5 OF 32,
BORING PLAN, dated 1/9/2025.

On sheet 1, under the list of drawing, using pen and ink strike out “Instrumentation Location” for
sheet 5.

Please consider the following updated document:

The hydrology report dated October 30, 2024 posted on the website under available documents
has been replaced with a hydrology report dated November 1, 2024.

THE MAINE DEPARTMENT OF TRANSPORTATION IS AN AFFIRMATIVE ACTION - EQUAL OPPORTUNITY EMPLOYER
PHONE: (207) 624-3000 TTY USERS CALL MAINE RELAY 711 FAX: (207) 624-3001



Consider these changes and information prior to submitting your bid on January 14, 2026

Sincerely,

e

George M. A. Macdougall P.E.
Contracts & Specifications Engineer

THE MAINE DEPARTMENT OF TRANSPORTATION IS AN AFFIRMATIVE ACTION - EQUAL OPPORTUNITY EMPLOYER
PHONE: (207) 624-3000 TTY USERS CALL MAINE RELAY 711 FAX: (207) 624-3001



"General Decision Number: ME20260044 01/02/2026
Superseded General Decision Number: ME20250044
State: Maine

construction Type: Highway

County: Wwashington County in Maine.

HIGHWAY CONSTRUCTION PROJECTS

Modification Number Publication Date
0 01/02/2026

ENGI0004-005 04/01/2025
Rates Fringes

POWER EQUIPMENT OPERATOR:
Grader/Blade, Milling
Machine, Paver (Asphalt,
Aggregate, and Concrete),
Roller Asphalt.............. $ 30.17 13.80

SUME2014-039 06/23/2017

Rates Fringes
CARPENTER, Includes Form work....$ 18.34 2.84
HIGHWAY/PARKING LOT STRIPING:

Laborer. cvo e i e s e ansannnnns $ 14.24 2.06
IRONWORKER, REINFORCING...::us:su. $ 16.27 0.00
LABORER: Asphalt, Includes
Raker, Shoveler, Spreader and
Distributor.......cviiiieirenrnnnn $ 14.32 3.17
LABORER: Common or General...... $ 13.24 1.93
LABORER: Wheelman........veuvee- $ 15.40 3.01
OPERATOR:

Backhoe/Excavator/Trackhoe....... $ 17.58 2.92
OPERATOR: Bobcat/skid

Steer/Skid Loader..........v.un.. $ 20.36 5.06
OPERATOR: Broom/sweeper......... $ 16.52 6.38
OPERATOR: Bulldozer.........eu.. $ 16.58 2.89
OPERATOR: Loader.....uveeurennrs $ 17.18 4.72
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OPERATOR: Mechanic........veuur. $ 22.30 8.71
OPERATOR: Screed.....uveuvuvenurs $ 18.82 4.75
OPERATOR: Roller (Earth)......... $ 15.81 1.72
TRAFFIC CONTROL: Flagger....... $ 9.00 0.00
TRAFFIC CONTROL:

Laborer-Ccones/

Barricades/Barrels -

Setter/Mover/sSweeper.....cceuvuss $ 17.48 5.37
TRUCK DRIVER: Dump Truck........ $ 14.35 6.33
TRUCK DRIVER: TackTruck......... $ 18.82 8.29

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

Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017. If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is i11, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
Tike family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking. Additional information
on contractor requirements and worker protections under the EO
is available at
https://www.dol1.gov/agencies/whd/government-contracts.

Note: Executive Order 13658 generally applies to contracts
subject to the Davis-Bacon Act that were awarded on or between
January 1, 2015 and January 29, 2022, and that have not been
renewed or extended on or after January 30, 2022. Executive
order 13658 does not apply to contracts subject only to the
Davis-Bacon Related Acts regardless of when they were awarded.
If a contract is subject to Executive order 13658, the
contractor must pay all covered workers at least $13.30 per
hour (or the applicable wage rate listed on this wage
determination, if it is higher) for all hours spent performing
on the contract in 2025. The applicable Executive Order
minimum wage rate will be adjusted annually. Additional
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information on contractor requirements_and worker protections
under Executive Order 13658 is available at
www.do1.gov/whd/govcontracts.

Unlisted classifications needed for work not included within
the scope of the classifications 1listed may be added after
award only as provided in the Tabor standards contract clauses
(29CFR 5.5 (a) (1) (i1)).

The body of each wage determination lists the classifications
and wage rates that have been found to be prevailing for the
type(s) of construction and geographic area covered by the wage
determination. The classifications are listed in alphabetical
order under rate identifiers indicating whether the particular
rate is a union rate (current union negotiated rate), a survey
rate, a weighted union average rate, a state adopted rate, or a
supplemental classification rate.

Union Rate Identifiers

A four-Tetter identifier beginning with characters other than
"tsy"", ""UAVG"", ?SA?, or ?SC? denotes that a union rate was
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2024. PLUM is an identifier of the union
whose collectively bargained rate prevailed in the survey for
this classification, which in this example would be Plumbers.
0198 indicates the local union number or district council
number where applicable, i.e., Plumbers Local 0198. The next
number, 005 in the example, 1is an internal number used 1in
processing the wage determination. The date, 07/01/2024 in the
example, 1s the effective date of the most current negotiated
rate.

Union prevailing wage rates are updated to reflect all changes
over time that are reported to WHD in the rates

in the collective bargaining agreement (CBA) governing the
classification.

Union Average Rate Identifiers

The UAVG identifier indicates that no sinﬂ1e rate prevailed for
those classifications, but that 100% of the data reported for
the classifications reflected union rates. EXAMPLE:
UAVG-0H-0010 01/01/2024. UAVG indicates that the rate is a
weighted union average rate. OH indicates the State of Ohio.
The next number, 0010 in the example, is an internal number
used in producing the wage determination. The date, 01/01/2024
in the example, indicates the date the wage determination was
updated to reflect the most current union average rate.

A UAVG rate will be updated once a year, usually in January, to
reflect a weighted average of the current rates in the
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collective bargaining agreements on which the rate 1is based.
Survey Rate Identifiers

The ""su"" identifier indicates that either a single non-union
rate prevailed (as defined in 29 CFR 1.2) for this
classification in the survey or that the rate was derived by
computing a weighted average rate based on all the rates
reported in the survey for that classification. As a weighted
average rate includes all rates reported in the survey, 1t may
include both union and non-union rates. Example: SUFL2022-007
6/27/2024. SU indicates the rate is a single non-union
prevailing rate or a weighted average of survey data for that
classification. FL indicates the State of Florida. 2022 is the
year of the survey on which these classifications and rates are
based. The next number, 007 in the example, is an internal
number used in producing the wage determination. The date,
6/27/2024 in the example, indicates the survey completion date
for the classifications and rates under that identifier.

?SU? wage rates typically remain in effect until a new survey
is conducted. However, the wage and Hour Division (WHD) has the
discretion to update such rates under 29 CFR 1.6(c)(1).

State Adopted Rate Identifiers

The ""SA"" jidentifier indicates that the classifications and
prevailing wage rates set by a state (or local) government were
adopted under 29 C.F.R 1.3(g)-(Ch). Example: SAME2023-007
01/03/2024. SA reflects that the rates are state adopted. ME
refers to the State of Maine. 2023 is the year during which the
state completed the survey on which the 1listed classifications
and rates are based. The next number, 007 in the example, is an
internal number used in producing the wage determination.

The date, 01/03/2024 in the example, reflects the date on which
the classifications and rates under the ?SA? identifier took
egfectdunder state Taw in the state from which the rates were
adopted.

WAGE DETERMINATION APPEALS PROCESS

%) Has there been an initial decision in the matter? This can
e:

a) a survey under1y1nﬁ a wage determination
b) an existing published wage determination
c) an initial wWHD letter setting forth a position on
a wage determination matter
d) an initial conformance (additional classification
and rate) determination

on survey related matters, initial contact, including requests
for summaries of surveys, should be directed to the WHD Branch
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of wage Surveys. Requests can be submitted via email to
davisbaconinfo@dol.gov or by mail to:

Branch of wage Surveys

wage and Hour Division

U.S. Department of Labor

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

Regarding any other wage determination matter such as
conformance decisions, requests for initial decisions should be
directed to the wWHD Branch of Construction Wa%e Determinations.
Requests can be submitted via email to BCwD-Office@dol.gov or
by mail 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 an initial decision has been issued, then any interested
party (those affected by the action) that disagrees with the
decision can request review and reconsideration from the wage
and Hour Administrator (See 29 CFR Part 1.8 and 29 CFR Part 7).
Requests for review and reconsideration can be submitted via
email to dba.reconsideration@dol.gov or by mail 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 any information (wage payment
data, project description, area practice material, etc.) that
the requestor considers relevant to the issue.

3) If the decision of the Administrator is not favorable, an
interested party may_appeal directly to the Administrative
Review Board (formerly the wage Appeals Board). Wwrite to:

Administrative Review Board
U.S. Department of Labor

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

END OF GENERAL DECISION
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East Machias

Chase Mills Bridge
WIN 25529.00
January 9, 2026
SPECIAL PROVISION
SECTION 524

TEMPORARY STRUCTURAL SUPPORTS
(Dam and Fishway Support)

524.01 Description

The following paragraph is added:

This work shall consist of designing, fabricating, erecting, maintaining and dismantling
of temporary structural support for the purpose of separating the Work from the existing dam at
approximately STA 14+30 RT and fishway at approximately 15+00 RT during construction.

524.05 Method of Measurement

This Subsection is deleted and replaced with the following:

Temporary structural supports will be measured as lump sum satisfactorily designed,
fabricated, erected, maintained and dismantled for the entire project. The work associated with
removal and reinstallation of existing highway appurtenances (e.g. guardrails, sign supports, etc)
to facilitate the erection of temporary supports will not be measured for payment but will be
considered incidental to the Temporary Structural Support pay item.

524.06 Basis of Payment

This Subsection is deleted and replaced with the following:

Temporary structural supports will be paid for at the Contract unit price, lump sum which
shall be full compensation for all materials, equipment, labor and incidentals necessary for the
design, fabrication, erection, maintenance and dismantling of such supports in accordance with
the Plans and these Specifications.

Payment will be made under:

Pay Item Pay Unit
524.301 Temporary Structural Support — Dam and Fishway Lump Sum



1/12/2026

Date:

Iflanders

Username:

ESTIMATED QUANTITIES

ITEM NO. DESCRIPTION QTY UNIT
202.19 |REMOVING EXISTING BRIDGE (210 CY) 1 LS
202.202 |[REMOVING PAVEMENT SURFACE 120 SY
203.20 |COMMON EXCAVATION 770 cYy
203.25 |GRANULAR BORROW 266 cYy
206.082 [STRUCTURAL EARTH EXCAVATION - MAJOR STRUCTURES, PLAN QUANTITY 630 cYy
206.092 [STRUCTURAL ROCK EXCAVATION - MAJOR STRUCTURES 30 cYy
304.10 |AGGREGATE SUBBASE COURSE - GRAVEL 600 cYy
403.208 |HOT MIX ASPHALT - 12.5 MM 89 T
403.209 [HOT MIX ASPHALT - 9.5 MM (SIDEWALKS, DRIVES, & INCIDENTALS) 5 T
403.213 [HOT MIX ASPHALT - 12.5 MM (BASE AND INTERMEDIATE COURSE) 140 T
409.15 |BITUMINOUS TACK COAT, APPLIED 63 G
502.219 [STRUCTURAL CONCRETE, ABUTMENTS AND RETAINING WALLS (107 CY) 1 LS
502.22 [(STRUCTURAL CONCRETE, ABUTMENTS AND RETAINING WALLS (PLACED UNDER WATER) 84 cYy
502.261 |STRUCTURAL CONCRETE ROADWAY & SIDEWALK SLAB ON CONCRETE BRIDGES (53 CY) 1 LS
502.291 |SAW CUT GROOVING (1348 SF) 1 LS
502.31 [STRUCTURAL CONCRETE APPROACH SLAB (21 CY) 1 LS
502.49 |STRUCTURAL CONCRETE CURBS AND SIDEWALKS (5 CY) 1 LS
503.12 |REINFORCING STEEL, FABRICATED & DELIVERED 14900 LB
503.13 |REINFORCING STEEL, PLACING 14900 LB
503.19 |LOW-CARBON CHROMIUM REINFORCEMENT, FABRICATED & DELIVERED 3100 LB
503.20 |LOW-CARBON CHROMIUM REINFORCEMENT, PLACING 3100 LB
507.0821 |STEEL BRIDGE RAILING, 3 BAR (76 LF) 1 LS
511.07 |COFFERDAM: ABUTMENT NO. 1 1 LS
511.07 |COFFERDAM: ABUTMENT NO. 2 1 LS
512.081 |FRENCH DRAINS (108 LF) 1 LS
515.21 |PROTECTIVE COATING FOR CONCRETE SURFACES (330 SY) 1 LS
524.301 |TEMPORARY STRUCTURAL SUPPORT - DAM AND FISHWAY 1 LS
526.301 |PORTABLE CONCRETE BARRIER, TYPE | (120 LF) 1 LS
526.34 |PERMANENT CONCRETE TRANSITION BARRIER 4 EA
530.30 |GFRP, REINFORCEMENT BARS, FABRICATED & DELIVERED 8000 LF
530.31 |GFRP, REINFORCEMENT BARS, PLACING 8000 LF
535.622 |PRESTRESSED STRUCTURAL CONCRETE NEXT BEAM (44 CY) 1 LS
606.1301 |31" W-BEAM GUARDRAIL - MID-WAY SPLICE - SINGLE FACED 262.5 LF
606.1304 |31" W-BEAM GUARDRAIL - MID-WAY SPLICE, OVER 15' RADIUS /5 LF
606.1305|31" W-BEAM GUARDRAIL - MID-WAY SPLICE FLARED TERMINAL 1 EA
606.1721 |BRIDGE TRANSITION - TYPE 1 4 EA
606.265 |TERMINAL END- SINGLE RAIL- GALVANIZED STEEL 3 EA
606.353 |REFLECTORIZED FLEXIBLE GUARDRAIL MARKER 8 EA
610.08 |PLAIN RIPRAP 150 cYy
610.18 |STONE DITCH PROTECTION 5 cYy
610.213 |VOID-FILLED RIPRAP 90 cYy
613.319 |EROSION CONTROL BLANKET 86 SY
615.07 |LOAM 22 CcYy
618.13 [SEEDING METHOD NUMBER 1 1 UN
618.14 |SEEDING METHOD NUMBER 2 3 UN
619.12 [MULCH 4 UN
619.14 |EROSION CONTROL MIX 43 CcYy
620.58 |EROSION CONTROL GEOTEXTILE 350 SY
627.733 |4" WHITE OR YELLOW PAINTED PAVEMENT MARKING LINE 1050 LF
629.05 |HAND LABOR, STRAIGHT TIME 40 HR
631.12 |ALL PURPOSE EXCAVATOR (INCLUDING OPERATOR) 10 HR
631.14 |GRADER (INCLUDING OPERATOR) 10 HR
631.15 |ROLLER, EARTH AND BASE COURSE (INCLUDING OPERATOR) 10 HR
631.172 |TRUCK-LARGE (INCLUDING OPERATOR) 10 HR
639.19 |FIELD OFFICE, TYPE B 1 EA
652.312 |TYPE Ill BARRICADES 6 EA
652.33 |[DRUM 25 EA
652.34 |CONE 50 EA
652.35 |CONSTRUCTION SIGNS 380 SF
652.361 |[MAINTENANCE OF TRAFFIC CONTROL DEVICES 1 LS
652.38 |FLAGGERS 420 HR
656.75 |TEMPORARY SOIL EROSION & WATER POLLUTION CONTROL 1 LS
659.10 |MOBILIZATION 1 LS
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GENERAL CONSTRUCTION NOTES

1. For easements, construction limits, and right of way lines, refer to the
Right of Way Map.

2. The clearing limits as shown on the plans are approximate. The exact
limits will be established in the field by the Resident. Payment for clearing
will be considered incidental to Contract items.

3. All utility facilities shall be adjusted by the respective utilities unless
otherwise noted.

4. Existing signs within the Project limits shall be removed and reset as
directed by the Resident. Payment for removal and reinstallation of
existing signs will be considered incidental to the Contract. No separate
payment will be made.

5. Do not excavate for Aggregate Subbase Course where existing
material is suitable as determined by the Resident.

6. In areas where the Resident directs the Contractor not to excavate to
the subgrade line shown on the plans, payment for removing existing
pavement, grubbing, shaping, ditching, and compacting the existing
subbase and layers of new subbase 6 inches or less thick will be made
under appropriate equipment rental items.

7. All embankment material, except as otherwise shown, placed below EL
63.20 shall be Granular Borrow meeting the requirements of Standard
Specification Subsection 703.19, Granular Borrow, for Material for
Underwater Backfill with the additional requirement that the maximum
particle size be limited to 4 inches.

8. Place Void-Filled Riprap at and below EL. 60.00, unless noted otherwise,
see Special Provision 610.

9. Loam shall be placed to be a nominal depth of 4 inches in lawn areas
and 2 inches in all other areas unless otherwise noted or directed.

10. Unless otherwise noted, Seeding Method No. 1 shall be utilized on all
lawns and developed areas; Seeding Method No. 2 shall be utilized on all
other areas.

11. Erosion Control Mix may be substituted in those areas normally
receiving loam and seed as directed by the Resident. Placement shall be
in accordance with Standard Specifications Section 619, Mulch. Payment
will be made under Pay Item 619.14, Erosion Control Mix.

12. Place a 24 inch wide strip of Erosion Control Blanket on the sideslopes
along the top of the riprap and behind the wingwalls.

13. A MASH compliant guardrail end treatment shall be installed
concurrently with the placement of each section of beam guardrail.

14. Where it is apparent that runoff will cause continual erosion, Erosion
Control Blanket, seeded gutters, riprap downspouts, and other gutters
lined with Stone Ditch Protection shall be constructed after paving and
shoulder work is completed. Payment will be made under the appropriate
Contract items.

15. Protective Coating for Concrete Surfaces shall be applied to the
following areas:

All exposed surfaces of concrete curbs,

Fascias down to the drip notch,

All exposed surfaces of concrete transition barriers,
Concrete wearing surfaces,

Top of abutment backwalls and wingwalls, and

To one foot below the ground on vertical walls against earth.

16. Project information referred to below may be accessed at the
following MaineDOT web address:
https://www.maine.gov/dot/doing-business/bid-opportunities

17. The existing bridge plans may be accessed at the MaineDOT web
address. The plans are reproductions of the original drawings as prepared
for the construction of the bridge. It is very unlikely that the plans will
show any construction field changes or any alterations which may have
been made to the bridge during its life span.

18. Reports on hydrology and/or hydraulics applicable to the bridge site
may be accessed at the MaineDOT web address. The reports are based on
MaineDOT's interpretation of the information obtained for the subject site.
No assurance is given that the information or the conclusions of the report
will be representative of actual conditions at the time of construction.

19. The project geotechnical report Geotechnical Design Report Chase
Mills Bridge No. 5465 Over Gardner Lake Outlet, October 2025 may be
accessed at the MaineDOT web address.

20. Geotechnical information furnished or referred to in this plan set is for
the use of the Bidders and the Contractor. No assurance is given that the
information or interpretations will be representative of actual subsurface
conditions at the construction site. MaineDOT will not be responsible for
the Bidders' or Contractor's interpretations of, or conclusions drawn from,
the geotechnical information. The boring logs contained in the plan set
present factual and interpretive subsurface information collected at
discrete locations. Data provided may not be representative of the
subsurface conditions between the boring locations

21. Quantities included for pay items measured and paid for by Lump
Sum are estimated quantities and are provided by MaineDOT for
informational purposes only. Lump Sum pay items will be paid for at the
Contract Bid amount, with no addition or reduction in payment to the
Contractor if the actual final quantities are different from the MaineDOT
provided estimated quantities, except

as follows:

a. lIfa Lump Sum pay item is eliminated, the requirements of Standard
Specifications Section 109.2, Elimination of Items, will take precedence.

b. If other Contract Documents specifically allow a change in payment
for a Lump Sum pay item, those requirements will be followed.

c. If a design change results in changes to estimated quantities for
Lump Sum pay items, price adjustments will be made in accordance
withStandardSpecifications Section 109.7, Equitable Adjustments to
Compensation and Time.

22. Residential paved entrances shall be constructed with 2 inches of hot
mix asphalt and 12 inches of aggregate subbase course gravel.

23. Gravel entrances shall be constructed with 14 inches of aggregate
subbase course gravel or 11 inches of aggregate subbase course gravel
and 3 inches of untreated aggregate surface course unless otherwise
noted in the Plans or directed by the Resident.

24. Payment for removal and relocation of boulders as indicated in the
plans shall be considered incidental to the related contract items.

25. If existing bedrock material exists within the limits of riprap slopes
shown on the plans, the contractor shall not remove the existing bedrock
material to install riprap.

26. A 3-foot paved lip shall be placed at all unpaved entrances unless
otherwise noted in the Plans or directed by the Resident.

27. Payment for excavation of existing embankment material located
between the existing abutments and the new abutments and outside of
the structural earth excavation limits shall be incidental to the bridge
demolition.

28. The existing fishway and dam are to remain. The extents are
unknown. Payment for support of the dam and fishway during
construction will be made under Pay Item 524.301 Temporary Structural
Support - Dam and Fishway.

29. The Contractor shall submit a Bridge Demolition/Excavation plan to
the Resident at least 10 business days prior to the start of any excavation
or demolition work. A pre-existing condition survey shall be part of the
Contractor’s demolition plan. This survey shall include a meeting and walk
through of the project with the Resident and a dam owner representative.
The pre-existing conditions of the dam and fish ladder shall be
photographed, documented, and sent to the Resident and the dam owner
prior to any demolition/excavation work being performed. The plan shall
also outline the methods and equipment to be used to remove and
dispose of all materials included in the existing bridge. No work related to
the removal of the bridge shall be undertaken by the Contractor until
MaineDOT has reviewed the Bridge Demolition/Excavation Plan for
appropriateness and completeness. This plan shall also include the means
and methods the Contractor shall use to protect the existing dam and fish
ladder from damage during demolition, excavation and construction
activities. Payment for all work necessary for developing, submitting and
finalizing the Bridge Demolition/Excavation plan will be considered
incidental to item No. 202.19 Removing Existing Bridge.

STATE OF MAINE
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Date:
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Username:

NOTES:

1. Existing site and topographic information and project stationing were taken
from electronic files provided by Stantec on June 19, 2025.

2. As-drilled locations of test borings were determined in the field by Maine DOT
using GPS survey equipment.

3. Elevations are in feet and reference the North American Vertical Datum of

ij 1988 (NAVD 88).

4. Blasting for any reason shall be prohibited.

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
WIN 025529.00

5. Excavation below the bottom and within the zone of influence (ZOI) of the
fishway and dam shall be prohibited unless temporary structural support is
provided in accordance with the requirements of Special Provision Section
524, Temporary Structural Supports (Dam and Fishway Support). The ZOlI is
defined as the area below the fishway and dam and below imaginary lines
that extend 1 ft laterally beyond the outer bottom edges and down on a 1
horizontal to 1 vertical (1H:1V) slope.

Federal Project No. 2552900

6. Grubbing and excavation within 3 feet of the fishway and dam shall be done
by hand. If placement and compaction of fill soils is required in these areas,
the means and methods used shall be reviewed and approved by the Resident
and it shall be achieved by means of light self-propelled vibratory plate

BRYAN C
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00 compactors or similar equipment approved by the Resident.
X
»;\ 7. No equipment, material stockpiles, or other items capable of inducing
surcharge loads onto the fishway and dam (as judged by the Resident) shall
be located at any time within 15 ft of the fishway and dam.
\ 8. The Contractor shall provide adequate drainage during construction to direct
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1.0 INTRODUCTION

The Maine Department of Transportation (MEDOT) proposes replacement of Chase Mills Bridge (Bridge
Number 5465) over Gardner Lake Outlet! on Chases Mill Road in East Machias, Maine (Project). The
location of Chase Mills Bridge is shown at Latitude: 44° 45' 22.0" N, Longitude: 67° 21' 37.9" W in Figure
1. Stantec Consulting Services Inc. (Stantec) is contracted with MEDOT to provide preliminary bridge
design services, including a study of the hydrology and hydraulics at the Site.

1.1 PURPOSE

The purpose of this report is to present the methods and results of a hydrologic and hydraulic study (Study)
for the preliminary proposed bridge replacement design. The objective of the Study is to evaluate the
hydraulic performance of the proposed bridge. Scour and stable material sizing analyses were not required
due to the presence of bedrock at the proposed bridge location.

This report includes a description of relevant Project elements, engineering methods, results, and
conclusions and recommendations. Appendix A includes details related to the hydrological analysis used
as part of the Study. Appendix B includes additional figures representing output from the hydraulic model
simulations.

" For the purposes of this report, “Gardner Lake Outlet” is referred to as “Chase Mills Stream” and represents the channel that
conveys Gardner Lake discharge from the Chase Mill Dam spillway. For additional clarity, reference Section 2.1 for information
related the origin and definition of “Gardner Lake Outlet”, Section 2.2 for information related to Chase Mill Dam and an adjacent
culvert to the west, and Section 2.3 for information related to Gardner Lake and Chase Mills Stream.
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CHASE MILLS BRIDGE

CHASES MILL
ROAD CULVERT

GARDNER LAKE

CHASES MILL ROAD |4 .

CHASE MILL DAM

CHASE MILLS STREAM
(GARDNER LAKE QUTLET)

APPROX. LOCATION OF
AUXILIARY CHANNEL|
CONFLUENCE WITH

CHANCE MILLS STREAM LAKESIDE WEST ROAD

Figure 1. Location of Chase Mills Bridge over Chase Mills Stream (Gardner Lake Outlet) and
overview of surrounding features; satellite imagery is from Google Earth and dated September 28,
2019

1.2 SCOPE

The scope of the Study included: (1) review of existing information; (2) a site visit; (3) development of a
two-dimensional, depth-averaged numerical hydraulic model for existing and proposed conditions; (4)
evaluation and comparison of the hydraulic model results for existing and proposed conditions; and (5)
calculation of the flow split between the Chase Mills Bridge and the Chases Mill Road culvert.

1.3 DATUMS AND COORDINATE REFERENCE SYSTEMS

The horizontal coordinate reference system used for the hydraulic model is the Maine 2000 East State
Plane Projection, which is based on the North American Datum of 1983 (NAD83). The vertical datum used
for the hydraulic model is the North American Vertical Datum of 1988 (NAVD88). Both the horizontal and

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx
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vertical coordinate systems use US survey feet (ft) as linear units. Elevations provided in this report are
based on the NAVD88 unless indicated otherwise.

1.4

REFERENCES

The following data sources, references, and reports pertinent to Chase Mills Bridge were available and
were used as part of the Study:

1.

8.

1.5

Bridge file information provided by MEDOT including the 1952 bridge survey; 2019, 2021, and 2022
bridge inspection reports; and photographs.

Information provided by MEDOT from the United States Geological Survey (USGS) regression
equations and the USGS StreamStats online software tool (April 2022).

Department of the Army: New England Division, Corps of Engineers [USACE]. (1979). Chase Mill
Dam (ME-00335) Phase | Inspection Report. Prepared by the USACE as part of the National Dam
Inspection Program and dated May 1979.

National Oceanic and Atmospheric Administration Office for Coastal Management [NOAA/OCM]
(January 5, 2022). 2021 — 2022 USGS Lidar: Midcoast Maine. (2021 LiDAR Data).

Topographic and bathymetric survey data collected by MEDOT and provided to Stantec by MEDOT
in September 2023. (MEDOT 2023 Survey Data).

Federal Emergency Management Agency [FEMA]. (July 18, 2017). Flood Insurance Rate Map
23029C1415E. Town of East Machias, Maine, Washington County.

Federal Emergency Management Agency. (July 18, 2017). Flood Insurance Study 23029CV000A.
Washington County, Maine.

Maine Department of Transportation. (August 2003). Bridge Design Guide.

SITE VISIT

Michael Chelminski, P.E., and Oskar O’Hara of Stantec conducted a site visit on October 16, 2023. The
purpose of the site visit was to inform the Study — primarily the development of the hydraulic model. The
site visit included reviewing the MEDOT 2023 Survey Data, taking measurements of relevant features for
the Study, and making observations on existing hydraulic structures and conditions.

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx
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2.0 PROJECT BACKGROUND

The following sections present background information related to the Project including descriptions of the
existing Chase Mills Bridge, adjacent infrastructure and land, hydrologic features, and the proposed bridge
replacement design.

2.1 CHASE MILLS BRIDGE

The existing Chase Mills Bridge (Bridge Number 5465) was built in 1952, is a reinforced concrete slab
bridge with a bituminous wearing surface and has a 27.75-ft structural span with a 25-ft clear span. Chase
Mills Bridge carries Chases Mill Road (reference Section 2.2.1) over Chase Mills Stream (reference Section
2.3.2) and is downstream of Chase Mill Dam (reference Section 2.2.2) and Gardner Lake (reference Section
2.3.1). The bridge is orientated perpendicular to the stream and carries two 12-foot traffic lanes. The
substructure consists of concrete gravity abutments on bedrock that were noted as stable for scour
conditions in the 2022 bridge inspection report. Maintenance records indicate no significant repairs have
been made to the bridge.

Information about Chase Mills Bridge and relevant to the Study obtained from the 1952 bridge survey
includes:

The curb is 9 inches above the finished grade of the deck.

The guardrail is 2 ft above the curb.

The low chord is 18.5 inches below the finished grade of the deck.

There are drains between the deck and the curb.

The bridge has a 25-ft clear span from abutment to abutment.

The bridge has a length of 27.5 ft measured parallel to the channel alignment.

o0k wd~

From analysis of the MEDOT 2023 Survey Data, the Chase Mills Bridge deck has finished grades of
approximately 71.5 ft on the upstream side and 70.5 ft on the downstream side due to superelevation.
Therefore, the low chords have elevations of approximately 69.46 ft on the upstream side of the bridge and
68.46 ft on the downstream side of the bridge. Since the streambed has an approximate surveyed elevation
of 59 ft beneath the bridge, the opening under the bridge is approximately 11 ft high on the upstream side
and 10 ft high on the downstream side.

Note that the bridge inspection reports refer to the feature intersected by the bridge as “Gardiner Lake
Outlet” (sic), and the 1952 bridge survey refers to the intersected feature as “Gardner Lake Outlet”. Gardner
Lake Outlet is presumed to refer to the channel that conveys Gardner Lake discharge from the Chase Mill
Dam spillway. For the purposes of this report, this channel is referred to as Chase Mills Stream for clarity.

2.2 ADJACENT INFRASTRUCTURE AND LAND

The following subsections present information on adjacent infrastructure and land relevant to the Study.

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx
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2.2.1 Chases Mill Road

Chases Mill Road is an approximately 23- to 24-ft wide roadway with a bituminous wearing surface. Chases
Mill Road crosses over Chase Mills Stream at Chase Mills Bridge (subject bridge; reference Section 2.1)
and over an auxiliary channel at Chases Mill Road Culvert (reference Section 2.2.3) within the vicinity of
the Project.

2.2.2 Chase Mill Dam

Chase Mill Dam is a concrete dam located approximately 25 ft upstream from Chase Mills Bridge and is
the primary water control structure for Gardner Lake. The dam has three spillway sections and two stoplog
bays.

The left?2 dam abutment features a concrete wall with an elevation of approximately 69.4 ft that functions as
a retaining wall for the roadway embankment, a headwall for the waterway, and a spillway training wall.
The right dam abutment has an elevation of approximately 69.7 ft and abuts bedrock downstream. The
plunge pool downstream of the dam has a channel bottom elevation of approximately 58.3 ft. Therefore,
the dam has a structural height of approximately 11.4 ft.

A Denil fishway is located on the right side of the dam. The fishway entrance (hydraulic outlet) extends into
the dam plunge pool from the bedrock along the right bank. Along the centerline, the fishway extends from
the fishway entrance parallel to the road for approximately 40 ft before making an approximately 90-degree
turn towards the lake and extending another approximately 19 ft to the location of the fishway exit (hydraulic
inlet). There is a gate at the fishway exit that was raised (water was flowing into the fishway unobstructed)
during the site visit.

2.2.3 Culverts

Chases Mill Road Culvert is a 4-ft-diameter CMP culvert that discharges water from Gardner Lake under
Chases Mill Road to an auxiliary channel. Chases Road Mill Culvert is located approximately 500 ft west of
Chase Mills Bridge. According to the MEDOT 2023 Survey Data, Chases Mill Road Culvert has an inlet
invert of approximately 62.3 ft and an outlet invert of approximately 62.0 ft. The culvert has a stone headwall
and wingwalls flush with the headwall. Chases Mill Road Culvert protrudes out of the riprap road
embankment on the downstream side. There is large scour pool downstream of the culvert. Note that
Chases Mill Road Culvert was included in the Study hydraulic model.

Note that the USACE 1979 dam inspection report identifies two 4-ft diameter culverts under Chases Mill
Road located approximately 300 ft and 600 ft west of the dam, both distances of which do not correspond
to the MEDOT 2023 Survey Data, which extended approximately 700 ft west of the dam. Based on Stantec’s
review of the 2021 LiDAR Data, it is possible that an additional culvert may be located under Chases Mill
Road approximately 1000 ft west of the dam. This additional culvert was not identified in the MEDOT 2023
Survey Data nor during the site visit, and therefore was not included in the Study hydraulic model. It was

2 Directionals “left” and “right” reference an observer facing in the downstream direction.
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assumed that conveyance through this culvert is likely not significant compared to the flow conveyed over
Chase Mill Dam and the Chases Mill Road Culvert, and therefore not including this additional culvert in the
hydraulic model results in a conservative assessment of water surface elevation in Gardner Lake and
discharge through Chase Mills Bridge as part of the Study (reference Section 2.2.4 for additional
discussion).

2.2.4 AdjacentLand

A peninsula of high ground extends northward from Chases Mill Road into Gardner Lake between Chase
Mill Dam and Chases Mill Road Culvert, which includes a public boat launch and parking lot.

There are also areas of high ground located north of Chase Mill Road between Chase Mill Road Culvert
and a low point in the roadway approximately 1,000 west of Chase Mills Bridge. Based on Stantec’s review
of the 2021 LiDAR Data, it is likely that during higher water surface levels in Gardner Lake (e.g., 100-year
peak water levels), flow overtops this area of high ground and then is conveyed in south direction towards
Chases Mill Road and through the additional culvert that was not included in the Study hydraulic model
(reference Section 2.2.3). The exclusion of these areas of high ground as part of the Study hydraulic model
are based on Stantec’s opinion that (1) flows are likely to be relatively insignificant (small) compared to
flows conveyed through Chase Mill Dam and Chases Mill Road Culvert during these higher peak water
elevations in Gardner Lake, and (2) any small increases in peak water surface levels in Gardner Lake would
represent a more conservative analysis of discharge at Chase Mills Bridge.

2.3 HYDROLOGIC FEATURES

The following subsections present an overview of hydrologic features relevant to the Study including
Gardner Lake and its contributing watershed, Chase Mills Stream, and an auxiliary channel flowing from
Gardner Lake within the vicinity of the Project.

2.3.1 Gardner Lake

Gardner Lake is impounded by Chase Mill Dam, Chases Mill Road at the location of Chases Mill Road
Culvert, and areas of high ground north of Chases Mill Road. Gardner Lake connects in the north to Second
Lake. Two of the major tributaries to Gardner Lake and Second Lake are Clifford Stream and Patrick Brook,
which drains Patrick Lake. According to the USGS StreamStats online tool (version 4.6.2), the tributary
drainage area of Chase Mills Stream at the approximate location of Chase Mills Bridge is 49.4 square miles.
Figure 2 presents this drainage area and was created using USGS StreamStats (version 4.19.2).

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx
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Figure 2. Approximate drainage area depicted in yellow as delineated using USGS StreamStats

Chase Mills Stream originates from the discharge at Chase Mill Dam (Gardner Lake Outlet) and flows under
Chase Mills Bridge. Chase Mills Stream has a bankfull width of approximately 60 ft and a slope of
approximately 2%. Substrate in the channel is dominated by cobble, except under Chase Mills Bridge,
where bedrock is exposed. Observations during the site visit identified what appeared to be a concrete
apron in the channel approximately 100 ft downstream from the bridge. Reinforced concrete rubble along
the right bank adjacent to the apparent concrete apron suggests that the apron may have been part of a
former dam. A confluence with an auxiliary channel is located approximately 400 ft downstream from Chase
Mills Bridge (reference Section 2.3.3).

An auxiliary channel originates from the Chases Mill Road Culvert outlet and flows south to the confluence
with Chase Mills Stream approximately 400 ft downstream from the Chases Mill Road Culvert. The auxiliary
channel has a bankfull width of approximately 20 ft and a slope of approximately 3%. Though the bottom
of the auxiliary channel was partially obscured by high flows during the site visit, cobble and boulders were
observed in the channel and along the banks. The banks are well-defined except for a low-lying section of
right bank hallway along the length of the auxiliary channel. Beyond the low-lying section of right bank,
there is another manmade earthen feature that crosses what appears to be a former channel. A CMP inlet

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx 2.7
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was observed by the MEDOT survey team (but not by the Stantec site visit team) in this manmade earthen
feature. There is a steep cascade with a height of approximately 2 ft in the auxiliary channel at its confluence
with Chase Mills Stream.

24 PROPOSED DESIGN

The proposed bridge is a single-span bridge with a clear span length of 44 ft. The cross-sectional geometry
inside the bridge assumed that the existing abutments would be completely removed and the proposed
abutments would be vertical and founded on the existing bedrock. There is no skew in the proposed bridge.
The low chord elevation is 67.7 ft upstream and 66.2 ft downstream. For additional details of the proposed
replacement bridge, reference the 2024 Preliminary Design Report for Chase Mills Bridge.

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx
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3.0 ENGINEERING METHODS

Hydrologic and hydraulic analyses were conducted to estimate hydraulic characteristics, including water
surface elevation levels (WSELs) and flow speeds, at the bridge location for existing and proposed
conditions. The following sections describe the hydrologic and hydraulic analysis methods.

3.1 HYDROLOGIC ANALYSIS

MEDOT provided Stantec with peak flow and flow duration statistics for the Study in 2023. Note that the
flows provided represent the combined discharges from Gardner Lake including those conveyed by Chase
Mills Stream (Gardner Lake Outlet) and the auxiliary channel. The discharge statistics provided by MEDOT
were based on USGS regression equations for the state of Maine3. As part of the hydraulic analysis
(reference Section 3.2), an evaluation of the flow split between Chase Mill Dam and Chases Mill Road
Culvert (i.e., the percentages of the total flow conveyed by the dam and the culvert) was performed. Peak
flows estimated by MEDOT are presented in Table 1 in cubic ft per second (cfs).

Table 1. Chase Mills Stream return period peak flows

Return Period Annual Exceedance Probability Prz‘\e/?clj(e':jl?av;sl\II(EBS)OT

1.1-year 90% 195

2-year 50% 360

5-year 20% 520

10-year 10% 615

25-year 4% 730

50-year 2%, 820
100-year 1% 900
200-year 0.5% 1,165
500-year 0.2% 1,330

According to USGS StreamStats as provided by MEDOT, the percentage of storage (i.e., the percent of the
area of combined waterbodies and wetlands within the drainage area), is approximately 30%. The surface

3 Dudley, 2004. Estimating Monthly Stream Flows..., SIR 2004-5026.
Dudley, 2013. FY2013 Progress Report — Phase 1..., USFWS QRP Project.
Dudley, 2015. Regression Equations for Monthly and Annual Mean..., USGS, SIR 2015-5151.

Hodgkins, G.A., 1999. Estimating the magnitude of peak flows for streams in Maine for Selected Recurrence Intervals, WRIR 99-
4008, USGS, Augusta, ME.

Lombard and Hodgkins, 2015. Peak flow regression equations for small, ungagged streams in Maine: Comparing Map-Based to
Field-Based Variables. SIR 2015-4059, USGS, Augusta, ME.

Lombard and Hodgkins, 2021. Estimating Flood Magnitude and Frequency on Gaged and Ungaged Streams in Maine. SIR 2021-
xxxx, USGS, Augusta, ME.
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area of Gardner Lake and Second Lake together is approximately 8.2 square miles, which is approximately
17% of the drainage area. Considering the relatively large percentage of storage, in particular the relatively
large area of Gardner Lake and Second Lake compared with the total drainage area, it is expected that
peak flows from Gardner Lake to Chase Mills Stream are likely attenuated. Therefore, the flows provided
in Table 1 are expected to be conservative (i.e., high).

As part of the Project, Stantec reviewed the FEMA Flood Insurance Rate Map (FIRM) and Flood Insurance
Study (FIS) for data on Gardner Lake and Chase Mills Stream. The areas upstream and downstream of the
bridge are designated by FEMA as “Special Flood Hazard Areas Without Base Flood Elevation”.

Per the MEDOT Bridge Design Guide (August 2003), the design flow for Chase Mills Bridge is the 50-year
return period peak flow.

Supporting information on the estimates of hydrology for the Study, as provided by MEDOT, are provided
in Appendix A.

3.2 HYDRAULIC ANALYSIS

The United States Army Corps of Engineers HEC-RAS software (version 6.4.1) was used to develop a two-
dimensional, depth-averaged numerical hydraulic model (Model). The Model was used to simulate WSELs
and flow speeds for a range of lake WSELSs for both existing and proposed conditions.

The spatial extents of the Model are from approximately 400 ft north of Chases Mill Road in Gardner Lake
to approximately 700 ft downstream of Chase Mill Bridge (i.e., about 250 ft downstream of the confluence
of Chase Mills Stream and the auxiliary channel). The terrain was developed from the MEDOT 2023 Survey
Data and the 2021 LiDAR Data. Terrain modifications were also made in HEC-RAS to the combined digital
elevation model composited from the survey and 2021 LiDAR Data. The two-dimensional computational
mesh has a maximum point spacing of 10 ft across the domain. Computational mesh point spacings of 2 ft
and 5 ft were used in the vicinity of the bridge and in the stream channels, respectively, to increase
numerical stability and accuracy in these regions. Breaklines were added along the stream channels and
structures to align cells with the flow direction.

Chases Mill Road Culvert was modelled as a 46.6-ft long, 4-ft diameter barrel with the invert elevations
provided in Subsection 2.2.3. Chase Mill Dam was modelled as a “weir” with elevations taken from the
MEDOT 2023 Survey Data and observations by Stantec during the site visit. Flows through the Denil
fishway were modeled using a “gate” with a user defined rating curve. The rating curve was developed from
an empirical equation for flows through Denil fishways with input parameters based on the survey data and
field observations and measurements*.

4 Odeh, Mufeed, “Discharge Rating Equation and Hydraulic Characteristics of Standard Denil Fishways” Journal of Hydraulic
Engineering, Vol. 129, No. 5 (May 1, 2003).
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Manning’s roughness coefficients were assigned based on field observations, review of aerial photography,
and professional judgement. Selected Manning’s roughness coefficients are as follows: 0.035 for channels
and the lake, 0.05 for lawns and roads, and 0.1 for forested and overgrown areas.

The upstream boundary condition for the Model was defined as a stage hydrograph. The downstream
boundary condition was defined as a normal depth slope of 0.016, equivalent to the approximate slope of
the channel at the downstream end of the Model domain. Model simulations were run in an unsteady state
with the original shallow water equations (the Eulerian-Lagrangian Method) and (non-conservative)
turbulence modelling.

To determine the lake level stages associated with peak discharges (presented in Table 1), a multi-phased
modeling approach was used. The first phase (Phase 1) of modeling included estimating the discharges
from the two lake outlets (i.e., the flow split between Chase Mill Dam and Chases Mill Road Culvert) with
the purpose of creating a stage-discharge relationship for each structure. The second phase (Phase 2) of
modeling used the stage-discharge relationship developed as part of the first phase to simulate lake WSELSs
associated with the peak flows presented in Table 1 for existing conditions. The third phase (Phase 3)
included modifying the existing conditions geometry to include the proposed bridge replacement
configuration (reference Section 2.4), running the different water levels used in Phase 1 to (1) confirm that
the flow split hydraulics are similar between existing and proposed conditions, and (2) develop appropriate
HEC-RAS restart files for the proposed conditions peak flow simulations.

For Phase 1, lake WSELs were modeled at constant values and discharges at the dam and primary culvert
were calculated. A series of simulations were performed using upstream boundary conditions that feature
stage hydrographs plateauing at integer elevation values from 66 to 70 ft. The simulation for a WSEL of 66
ft was initiated with the lake WSEL equal to the modified lakebed (58 ft) and increased the lake WSEL at a
rate of 1 ft every 4 minutes. The simulations for WSELS of 67 ft through 70 ft used restart files from the final
time step of the previous simulation and increased the WSEL to the desired elevation at the same rate.
Flows were extracted near the downstream extent of the Model for each of the integer elevation simulations,
and the flows were plotted against the lake WSELSs. A logarithmic curve was fitted to the data to represent
a relationship between the lake stage and lake discharge simulated data.

For Phase 2, the logarithmic curve equation developed as part of Phase 1 was used to estimate the
approximate lake WSELs for the peak flow data presented in Table 1. Model simulations were then
performed using the calculated Gardner Lake WSELs that correspond to the design peak flows for the
Project. Restart files were used based on the Phase 1 simulations. Hydraulic characteristics of interest (i.e.,
flow speed and WSEL) were then estimated at the Project bridge for existing conditions.

For Phase 3, the existing conditions geometry was modified at the location of Chase Mills Bridge to
represent the proposed bridge configuration. Breaklines were added to add additional refinement to the
computational mesh within the Chase Mills Stream channel underneath the proposed bridge. With the
exception of the additional mesh refinement within the vicinity of the proposed bridge, no other additional
changes were made to the proposed geometry compared to the existing conditions geometry. The same
WSELs assessed in Phase 1 were simulated and compared to the existing conditions simulation results for
assessing potential changes in the flow split between Chase Mill Dam and Chases Mill Road Culvert and
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to provide suitable HEC-RAS restart files for the peak flow simulations. Peak flow simulations were
performed and hydraulic characteristics of interest (i.e., flow speed and WSEL) were then estimated at the
Project bridge for proposed conditions.

Gardner Lake

Chases Mill  [FEeFEES =gt
Road Culvert [

Chase Mill Dam

Chase Mills Bridge

Auxiliary Channel
Chase Mills Stream

Model Extents

Figure 3. Existing conditions Model terrain (with 2-ft contours) and computational mesh

\\us0261-ppfss01\shared_projects\179450596\transportation\report\hydraulics\rpt_hh-east-machias_20241101.docx 3.12



HYDROLOGY AND HYDRAULICS REPORT

Engineering Methods
November 1, 2024

3.3 SCOUR ANALYSIS

A scour analysis was not conducted for the Project since the existing abutments are founded on bedrock
and the proposed replacement abutments are also founded on bedrock.

3.4 STABLE MATERIAL SIZING

Stable material sizing was not conducted for the Project since the channel upstream and downstream of
the bridge is primarily bedrock and scour countermeasures are not required as part of the proposed bridge
replacement design.
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4.0 RESULTS AND DISCUSSION

For Phase 1, simulated flows were extracted at three locations: (1) Chase Mills Stream downstream from
Chase Mills Bridge, (2) the auxiliary channels downstream of Chases Mill Road Culvert, and (3)
downstream of the confluence of Chase Mills Stream and the auxiliary channel representing combined
discharges of Chase Mills Stream and the auxiliary channel. Simulations included a series of integer lake
WSELs that ranged from 66 ft to 70 ft as defined by the upstream boundary condition to bound the range
of expected WSELs in Gardner Lake for the return period peak flows presented in Table 1. The flow spit
discharges between Chase Mill Dam and Chases Mill Road Culvert were estimated by the Model. Results
from the Phase 1 assessment of the flow split discharges are presented in Table 2. A logarithmic curve was
fitted to the data to represent a relationship between the lake stage and the total discharge in Chase Mills
Stream, which is presented in Figure 4.

Table 2. Summary of the Model results for the simulations for integer Gardner Lake WSELs with
the flow split between Chase Mills Bridge and the Chases Mill Road primary culvert

Flow (cfs) Downstream Flow as a P_(Ie_rc:elntage of the
Lake WSEL ota
(ft) Culvert Bridge Total Culvert Bridge
66 57 27 84 68% 32%
67 81 77 158 51% 49%
68 98 247 344 28% 72%
69 113 546 660 17% 83%
70 127 1,095 1,222 10% 90%
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Figure 4. Gardner Lake WSEL plotted against flow near the downstream Model extent with a fitted
trendline

For Phase 2, the WSELs in Gardner Lake were estimated for the peak flows in Table 1 using the regression
equation of the fitted curve in Figure 4, which defined the upstream stage boundary condition for the existing
conditions model simulations. Flows were once again extracted near the downstream Model extent to
calculate the difference between the targeted peak flows (Table 1) and the resulting simulation flows. A
summary of the target flows versus the simulated flows are presented in Table 3.

A summary of the existing conditions Model results for the peak flows as part of Phase 2 are presented in
Table 4. The WSELSs presented in Table 4 are located on the upstream and downstream ends of the bridge
(i.e., upstream and downstream cross-sections). The WSELSs reported are the estimated maxima at these
cross-sections. Freeboard was calculated as the vertical distance between the simulated WSELs and the
low chord elevations for both upstream and downstream. The maximum flow speeds taken from the
upstream and downstream cross-sections are also presented in Table 4. Note that the flow speeds
downstream of the bridge were approximately double the flow speeds upstream of the bridge across the
simulated flows due to an abrupt change in the channel slope immediately downstream of the bridge.
Graphical depictions of simulated WSELs and flow speeds are presented in Figures 5, 6, 7, and 8 for the
2- and 50-year return period peak flows.

For Phase 3, the WSELs simulated as part of Phase 1 were simulated again for proposed conditions. A
summary of the target flows versus the simulated flows for proposed conditions are presented in Table 3.
The Model results comparing existing and proposed conditions for these Phase 1 WSELs do not result in
significant changes in the flow-split discharges between the Chase Mill Dam and the Chases Mill Road
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Culvert. This result is consistent with expected conditions given that supercritical flow occurs at the dam
and in/adjacent to the culvert during the simulated conditions (i.e., these structures are the hydraulic
controls for the range of flows evaluated and are independent of downstream changes).

Since the flow split characteristics were similar compared to existing conditions, simulations of the peak
flows for proposed conditions were performed using the same WSELs in Gardner Lake estimated for
existing conditions as part of Phase 2. A summary of the proposed conditions Model results for the peak
flows are presented in Table 5. Freeboard and maximum flow speeds in Table 5 were calculated for both
the upstream and downstream ends of the proposed bridge. Graphical depictions of simulated WSELs and
flow speeds are presented in Figures 5, 6, 7, and 8 for the 2- and 50-year return period peak flows. Figure
9 presents simulated WSELSs for the 2-, 50-, and 100-year return period peak flows in a longitudinal profile
along the centerline alignment of Chase Mills Stream.

Simulation results show that WSELSs are greater under proposed conditions compared to existing conditions
within the area immediately downstream of the hydraulic influence of the bridge, which is depicted in Figure
9 between stations 75 ft through 125 ft. However, the WSELs in the longitudinal profile are based on the
channel centerline alignment and vary across the channel. For example, Figure 10 presents a cross-section
representing water surface elevations for the 100-year return period peak flow at longitudinal profile station
95 ft for existing and proposed conditions, and depicts these WSEL variations across the channel.

Under existing conditions, the area just downstream of the bridge has higher flow speeds and Froude
numbers equal to or greater than 1 (i.e., critical flow) due to the influence of the hydraulic contraction at the
bridge, including higher hydraulic head differential across the existing bridge and increased acceleration of
flows through the existing bridge opening. Under proposed conditions, the influence of the hydraulic
contraction through the proposed wider bridge opening is significantly less compared to existing conditions
(e.g., reduced hydraulic head differential through the bridge opening), which results in lower flow speeds
downstream of the bridge and a reduction in localized critical flow conditions. Since the discharge through
Chase Mills Stream for existing and proposed conditions is the same, a greater cross-sectional area, and
therefore higher WSEL, is required in the proposed conditions model to convey the same amount of flow
with associated lower flow speeds compared to existing conditions. The WSELs outside of the local
hydraulic influence of the bridge (i.e., further downstream) are the same for both existing and proposed
conditions.

Table 3. Summary of Gardner Lake WSELs estimated for return period flows based on the Phase 1
flow split assessment and used for the Phase 2 and Phase 3 upstream stage boundary conditions

Simulation Flow (cfs) Difference in Flows (cfs)
. Peak Gardner Lake

Return Period | ., "= (cfs) WSEL (ft) Existing Proposed Existing Proposed

Conditions Conditions Conditions Conditions
1.1-year 195 67.24 190 189 -5 -6
2-year 360 68.15 385 384 25 24
5-year 520 68.69 546 546 26 26
10-year 615 68.93 634 636 19 21
25-year 730 69.19 751 751 21 21
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Simulation Flow (cfs) Difference in Flows (cfs)
R . Peak Gardner Lake
eturn Period | o "= (cfs) WSEL (ft) Existing Proposed Existing Proposed
Conditions Conditions Conditions Conditions
50-year 820 69.36 835 837 15 17
100-year 900 69.49 906 908 6 8
200-year 1,165 69.87 1,145 1136 -20 -29
500-year 1,330 70.07 1,261 1270 -69 -60

Table 4. Summary of the Model results for the existing conditions simulations for WSELSs,
freeboard, and maximum flow speeds upstream (U/S) and downstream (D/S) of the bridge

Return WSEL U/S | WSELD/S | Freeboard | Freeboard g"::e:'lj’/‘g gn::é:g)/g
Period (ft) (ft) u/s (ft) DIS (ft) (fts) (fts)
1.1-year 61.21 60.16 8.25 8.30 2.86 5.19

2-year 63.15 61.01 6.31 7.45 3.85 7.63

5-year 64.16 61.55 5.30 6.91 4.68 9.30
10-year 64.89 61.79 4.57 6.67 4.82 9.60
25-year 65.58 62.08 3.88 6.38 5.06 10.03
50-year 66.00 62.42 3.46 6.04 5.41 10.87
100-year 66.58 62.39 2.88 6.07 5.07 11.03
200-year 68.04 63.06 1.42 5.40 5.11 11.87
500-year 68.69 63.31 0.77 5.15 5.37 12.52

Table 5. Summary of the Model results for the proposed conditions simulations for WSELSs,
freeboard, and maximum flow speeds upstream (U/S) and downstream (D/S) of the bridge

Return WSEL U/S | WSELD/S | Freeboard | Freeboard y::e;b)/vé g"::é;'l‘a’/‘g
Period (ft) (ft) urs (ft) DIS (ft) (fts) (fts)
1.1-year 60.27 59.90 7.43 6.30 4.03 3.66
2-year 61.38 60.58 6.32 5.62 4.31 5.03

5-year 62.04 61.04 5.66 5.16 5.77 6.18
10-year 62.46 61.29 5.24 4.91 6.10 6.77
25-year 62.85 61.53 4.85 4.67 6.53 7.33
50-year 63.24 61.78 4.46 4.42 6.60 7.41
100-year 63.48 61.96 4.22 4.24 6.81 7.47
200-year 64.26 62.25 3.44 3.95 7.27 8.88
500-year 64.66 62.57 3.04 3.63 6.75 8.81
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Figure 5. Simulated WSELs at the upstream cross-section for the 2- and 50-year return period
peak flows for existing and proposed conditions
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Figure 6. Simulated WSELs at the downstream cross-section for the 2- and 50-year return period
peak flows for existing and proposed conditions
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Figure 7. Simulated flow speeds at the upstream cross-section for the 2- and 50-year return period

peak flows for existing and proposed conditions
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Figure 8. Simulated flow speeds at the downstream cross-section for the 2- and 50-year return
period peak flows for existing and proposed conditions
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Longitudinal Profile Along Chase Mills Stream
Existing and Proposed Water Surface Elevations
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Figure 9. Simulated WSELs along the Chase Mills Stream alignment for the 2-, 50-, and 100-year
return period peak flows for existing and proposed conditions
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Long Profile Sta. 95 Ft Cross-Section Existing and Proposed WSEL
(~30 ft Downstream of Bridge)
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Figure 10. Simulated WSELSs for the 100-year return period peak flow for existing and proposed
conditions located approximately 30 ft downstream from Chase Mills Bridge at longitudinal profile

station 95 ft.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Model simulation results indicate that replacement of the existing Chase Mills Bridge with the proposed
bridge geometry will not increase WSELs in Garder Lake, downstream of the influence hydraulic influence
of the bridge in Chase Mills Stream, or in the auxiliary channel for the simulated flows. Note that there is a
small increase in WSEL under proposed conditions immediately downstream of the bridge due to the
greater flow conveyance achieved through the proposed bridge geometry compared to existing conditions,
which results in a reduction of the existing conditions “firehose” effect (i.e., high flow speeds downstream
due to high hydraulic head differentials through a hydraulicly contracted opening) apparent in the existing
conditions simulations. The simulation results also indicate that the proposed bridge will not change the
flow-split between the dam and the primary culvert under Chases Mill Road.

The increased span of the proposed bridge will result in lower WSELs under the bridge and lower flow
speeds. These findings are consistent with improved hydraulic conveyance provided by the increased
bridge span. Chase Mills Stream is relatively steep downstream from the bridge and supercritical flow
occurs for existing and proposed conditions. WSELSs for existing and proposed conditions converge a short
distance downstream from the location of the bridge and the spatial extent of hydraulic changes associated
with the proposed bridge (e.g., WSEL rise) are therefore limited.

The proposed bridge abutments will be founded on bedrock and scour at the bridge is not anticipated.
Stable material sizing for scour countermeasure design is therefore also not required as part of the Study.

Based upon the findings described in this memo, we recommend the design of the proposed bridge
continue to be advanced. Bridge openings and structural components should remain as presented herein,
or if revised, should be re-evaluated for hydraulic considerations.
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WIN:

Town:

Route No.

Asset ID:
Lat:

25529.00 Project Name:
East Machias Stream Name:
Chase Mill Rd Bridge Name:
5465 Analysis by:
44.75660 Long: -67.35990 Date:

East Machias, Chase Mills Bridge #5465

Chase Mills Stream

Chase Mills

csh

11/2/2021

Peak Flow Calculations by USGS Regression Equations (Lombard/Hodgkins, 2021; Hodgkins, 1999 & Lombard/Hodgkins, 2015)

Enter data in blue cells only!

A

w

P.

County

km? mi’ ac Enter data in [mi 2 ]
127.95 49.40f 31616.0 Watershed Area DRNAREA
36.18 14.0 8941.0 Wetlands area (by NWI)
629832| 4965606 watershed centroid (E, N; UTM 19N; meters)
Washington choose county from drop-down menu

Watershed Characteristics from StreamStats

STORNWI 28.28| NWI Wetlands %
STORAGE 28.28| % of area of storage (lakes ponds reservoirs wetlands)
SANDGRAVF 0.012] sand & gravel aquifer as decimal fraction of watershed A
ELEV 129.3] mean basin elevation (ft)
BSLDEM10M 4.11] mean basin slope (%)
COASTDIST 33.00| distance from the coast (mi)
ELEVMAX 433.9 maximum basin elevation (ft)
LCO6WATER 17.62| percent of drainage basin land cover as open water
PRECIP 48.3| mean annual precipitation
STATSGOA 8.3] mean basin percentage of hydrological soil group A
Ret Pd 124 Q; (ft¥/s) Q; (ft%/s)
T (yr) 1999 /2015 2021 Design
1.1 246 196 195
2 1.92 411 359 360
5[ 2.48 564 521 520
10| 2.84 668 617 615
25| 3.30 799 728 730
50| 3.65 896 820 820
100 3.99 1002 899 900
200f 5.26 1103 1164 1165
500f 5.95 1239 1332 1330

ver. 2021 Jan 01
Worksheet prepared by:
Charles S. Hebson, PE
Environmental Office

Maine Dept. Transportation
Augusta, ME 04333-0016
207-557-1052
Charles.Hebson@maine.gov

References:

Hodgkins, G.A., 1999.

Estimating the magnitude of peak flows for streams in Maine
for Selected Recurrence Intervals

WRIR 99-4008, USGS Augusta, ME

Lombard, P.J. & G.A. Hodgkins, 2015.

Peak flow regression equations for small, ungaged streams:
in Maine: Comparing Map-Based to Field-Based Variables

SIR 2015-4059, USGS, Augusta, ME

Lombard, P.J. & G.A. Hodgkins, 2021.

Estimating Flood Magnitude and Frequency on Gaged and
Ungaged Streams in Maine

SIR 2021-xxxx, USGS, Augusta, ME.

Instructions:
Enter values in blue cells only, watershed & 124 data from StreamStats

Use results under "Design"
Check against gage data and FEMA studies if available

Questions? Check with ENV / Hydrology Section
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WIN:
Town:

25529.00

East Machias

Route No. Chase Mill Rd
Asset ID: 5465

Lat:

44.75660

Long:

-67.35990

Project Name: East Machias, Chase Mills Bridge #5465
Stream Name: Chase Mills Stream

Bridge Name: Chase Mills

Analysis by: csh

Date: 11/2/2021

DO NOT ENTER ANY DATA ON THIS PAGE; EVERYTHING IS CALCULATED

MAINE MONTHLY MEDIAN FLOWS and HYDRAULIC GEOMETRY BY USGS REGRESSION EQUATIONS (2004, 2013, 2015)

Value
49.40
629832] 4965606
32.63
48.3
0.00

Month Qmedian

(ft3/s)

Jan 46.85
Feb 66.08
Mar 144.14
Apr 106.86
May 385.58
Jun 91.72
Jul 12.20
Aug 5.46
Sep 4.94
Oct 21.08
Nov 79.44
Dec 76.92
Qps 311.6
ann avg 95.5
ann med 43.2
Q']'OOZ 96.8
Q101 124.5
Q105 168.0
Qps 506.4
Wi 56.6
dps 2.2
Aps 130.2

Variable
A
PC
DIST

PptA
SG

(m%s)
1.3277
1.8728
4.0847
3.0282

10.9267
2.5991
0.3457
0.1546
0.1400
0.5975
2.2514
2.1799

assume v = 4ft/s

Explanation
Area (mi®)

Watershed centroid (E,N; UTM; Zone 19; meters)

Distance from Coastal reference line (mi)

Mean Annual Precipitation (inches)

Sand & Gravel Aquifer (decimal fraction of watershed area)

400

350

300

250

200

Flow (ft3/s)

150

100

Median Monthly Flows

50 +

o

| S N e
v v
% T % Y Y Y

&
S

estimated bankfull width (ft)

estimated bankfull depth (ft)
estimated bankfull flow area ()

References

Dudley, 2013. FY2013 Progress Report - Phase 1 ..., USFWS QRP Project

Dudley, 2004. Estimating Monthly Streamflows ..., SIR 2004-5026

Dudley, 2015. Regression Equations for Monthly & Annual Mean..., USGS SIR 2015-5151
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East Machias 25529 Chase Mills Br #5465 Gardner Lk Outlet

Region ID: ME
Workspace ID: ME20211103193201777000
Clicked Point (Latitude, Longitude): 44.75664, -67.35990

Time: 2021-11-03 15:32:30 -0400

Basin Characteristics

Parameter Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 49.36 square miles
124H2Y Maximum 24-hour precipitation that occurs on average once in 2 years - Equivalent to precipitation intensity index 3.26 inches
STORAGE Percentage of area of storage (lakes ponds reservoirs wetlands) 30.425 percent
124H5Y Maximum 24-hour precipitation that occurs on average once in 5 years 3.99 inches
124H10Y Maximum 24-hour precipitation that occurs on average once in 10 years 4.59 inches
124H25Y Maximum 24-hour precipitation that occurs on average once in 25 years 5.43 inches
124H50Y Maximum 24-hour precipitation that occurs on average once in 50 years 6.07 inches
124H100Y Maximum 24-hour precipitation that occurs on average once in 100 years 6.72 inches
124H200Y Maximum 24-hour precipitation that occurs on average once in 200 years 7.44 inches

124H500Y Maximum 24-hour precipitation that occurs on average once in 500 years 8.46 inches



Parameter Code
SANDGRAVAF
ELEV
BSLDEM10M
CENTROIDX
CENTROIDY
COASTDIST
ELEVMAX
LCO6WATER
LC11DEV
LCT11IMP
PRDECFEB90
PRECIP
SANDGRAVAP
STATSGOA
STORNWI

Parameter Description

Fraction of land surface underlain by sand and gravel aquifers

Mean Basin Elevation

Mean basin slope computed from 10 m DEM

Basin centroid horizontal (x) location in state plane coordinates

Basin centroid vertical (y) location in state plane units

Shortest distance from the coastline to the basin centroid

Maximum basin elevation

Percent of open water, class 11, from NLCD 2006

Percentage of developed (urban) land from NLCD 2011 classes 21-24

Average percentage of impervious area determined from NLCD 2011 impervious dataset
Basin average mean precipitation for December to February from PRISM 1961-1990
Mean Annual Precipitation

Percentage of land surface underlain by sand and gravel aquifers

Percentage of area of Hydrologic Soil Type A from STATSGO

Percentage of strorage (combined water bodies and wetlands) from the Nationa Wetlands Inventory

Peak-Flow Statistics Parameters [Statewide multiparameter peakflows SIR 2020 5092]

Parameter Code
DRNAREA
124H2Y
STORAGE
124H5Y
124H10Y
124H25Y
124H50Y
124H100Y
124H200Y

124H500Y

Parameter Name Value Units
Drainage Area 49.36

24 Hour 2 Year Precipitation 3.26 inches
Percent Storage 30.425 percent
24 Hour 5 Year Precipitation 3.99 inches
24 Hour 10 Year Precipitation 4.59 inches
24 Hour 25 Year Precipitation 5.43 inches
24 Hour 50 Year Precipitation 6.07 inches
24 Hour 100 Year Precipitation 6.72 inches
24 Hour 200 YearPrecipitation 7.44 inches
24 Hour 500 Year Precipitation 8.46 inches

Peak-Flow Statistics Disclaimers [Statewide multiparameter peakflows SIR 2020 5092]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

square miles

Min Limit
0.26

1.92

0

2.48

2.84

3.3

3.99
5.26
5.95

Value Unit
0.012 dimensionless
129.3 feet
411 percent
629831.98 meters
4965605.59 meters
33 miles
433.9 feet
17.62 percent
1.2 percent
0.21 percent
12.5 inches
48.3 inches
1.22 percent
8.3 percent
28.28 percent

Max Limit

5680

4.17

29.4

5.38

6.38

7.75

8.79

9.88

11.1

13.1



Peak-Flow Statistics Flow Report [Statewide multiparameter peakflows SIR 2020 5092]

Statistic Value Unit

50-percent AEP flood 552 ft*3/s
20-percent AEP flood 744 ftr3/s
10-percent AEP flood 875 ftA3/s
4-percent AEP flood 1040 ft"3/s
2-percent AEP flood 1170 ft*3/s
1-percent AEP flood 1300 ft*3/s
0.5-percent AEP flood 1450 ft*3/s
0.2-percent AEP flood 1600 ftr3/s

Peak-Flow Statistics Citations

Lombard, P.J., and Hodgkins, G.A.,2020, Estimating flood magnitude and frequency on gaged and ungaged streams in Maine: U.S. Geological Survey Scientific Investigations Report
2020-5092, 56 p. (https://doi.org/10.3133/sir20205092)

Flow-Duration Statistics Parameters [Statewide Annual SIR 2015 5151]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 49.36 square miles 14.9 1419
SANDGRAVAF Fraction of Sand and Gravel Aquifers 0.012 dimensionless 0 0.212
ELEV Mean Basin Elevation 129.3 feet 239 2120

Flow-Duration Statistics Disclaimers [Statewide Annual SIR 2015 5151]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Flow-Duration Statistics Flow Report [Statewide Annual SIR 2015 5151]

Statistic Value Unit

1 Percent Duration 0.486 ft*3/s
5 Percent Duration 1.93 ft"3/s
10 Percent Duration 4.17 ft*3/s
25 Percent Duration 14.7 ft"3/s
50 Percent Duration 43.2 ft"3/s
75 Percent Duration 111 ft*3/s
90 Percent Duration 239 ft"3/s

95 Percent Duration 364 ftr3/s


https://doi.org/10.3133/sir20205092

Statistic Value Unit

99 Percent Duration 743 ftr3/s

Flow-Duration Statistics Citations

Dudley, R.W.,2015, Regression equations for monthly and annual mean and selected percentile streamflows for ungaged rivers in Maine: U.S. Geological Survey Scientific
Investigations Report 2015-5151, 35 p. (http://dx.doi.org/10.3133/sir20155151)

Annual Flow Statistics Parameters [Statewide Annual SIR 2015 5151]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 49.36 square miles 14.9 1419
SANDGRAVAF Fraction of Sand and Gravel Aquifers 0.012 dimensionless 0 0.212
ELEV Mean Basin Elevation 129.3 feet 239 2120

Annual Flow Statistics Disclaimers [Statewide Annual SIR 2015 5151]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Annual Flow Statistics Flow Report [Statewide Annual SIR 2015 5151]

Statistic Value Unit

Mean Annual Flow 95.4 ft*3/s

Annual Flow Statistics Citations

Dudley, R.W.,2015, Regression equations for monthly and annual mean and selected percentile streamflows for ungaged rivers in Maine: U.S. Geological Survey Scientific
Investigations Report 2015-5151, 35 p. (http://dx.doi.org/10.3133/sir20155151)

Bankfull Statistics Parameters [Central and Coastal Bankfull 2004 5042]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 49.36 square miles 2.92 298

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 49.36 square miles 0.07722 940.1535

Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit


http://dx.doi.org/10.3133/sir20155151
http://dx.doi.org/10.3133/sir20155151

Parameter Code Parameter Name

DRNAREA Drainage Area

Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name

DRNAREA Drainage Area

Bankfull Statistics Flow Report [Central and Coastal Bankfull 2004 5042]

Statistic

Bankfull Streamflow
Bankfull Width
Bankfull Depth

Bankfull Area

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]

Statistic
Bieger_D_channel_width
Bieger_D_channel_depth

Bieger_D_channel_cross_sectional_area

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic
Bieger_P_channel_width
Bieger_P_channel_depth

Bieger_P_channel_cross_sectional_area

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic
Bieger_USA_channel_width
Bieger_USA_channel_depth

Bieger_USA_channel_cross_sectional_area

Bankfull Statistics Flow Report [Area-Averaged)]

Statistic

Bankfull Streamflow

Value

49.36

Value

49.36

Units

square miles

Units

square miles

Min Limit

3.799224

Min Limit

0.07722

Value

58.3

2.24
130

Unit

ft*3/s

ft
ft

ftr2

Value

3.43
268

Value

3.24

253

Value
48.9
2.77

140

Value

311

Max Limit

138.999861

Max Limit

59927.7393

Unit
ft
ft

ftr2

Unit
ft
ft

ftr2

Unit
ft
ft

ftr2

Unit

ft"3/s



Statistic Value Unit

Bankfull Width 58.3 ft
Bankfull Depth 2.24 ft
Bankfull Area 130 ftr2
Bieger_D_channel_width 76.6 ft
Bieger_D_channel_depth 3.43 ft
Bieger_D_channel_cross_sectional_area 268 ftr2
Bieger_P_channel_width 75.3 ft
Bieger_P_channel_depth 3.24 ft
Bieger_P_channel_cross_sectional_area 253 ftr2
Bieger_USA_channel_width 48.9 ft
Bieger_USA_channel_depth 2.77 ft
Bieger_USA_channel_cross_sectional_area 140 ftr2

Bankfull Statistics Citations

Dudley, R.W.,2004, Hydraulic-Geometry Relations for Rivers in Coastal and Central Maine: U.S. Geological Survey Scientific Investigations Report 2004-5042, 30 p
(http://pubs.usgs.gov/sir/2004/5042/pdf/sir2004-5042.pdf)

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015, Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the Physiographic
Regions of the United States, Publications from USDA-ARS / UNL Faculty, 17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which the data were collected. Although these data and associated metadata
have been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer

systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant
to further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,

the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.
USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2


http://pubs.usgs.gov/sir/2004/5042/pdf/sir2004-5042.pdf
https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
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Appendix B ADDITIONAL MODEL OUTPUT FIGURES

B.1



Figure B - 1. Overview of flow speeds at Chase Mills Bridge for the 100-year return period peak flow for existing conditions;
alignment station is based on the longitudinal profile in the hydraulic report Figure 9.



170

193.904 0

Figure B - 2. Overview of flow speeds at Chase Mills Bridge for the 100-year return period peak flow for proposed

conditions; alignment station is based on the longitudinal profile in the hydraulic report Figure 9.
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Figure B - 3. Overview of WSELs at Chase Mills Bridge for the 100-year return period peak flow for existing conditions;
alignment station is based on the longitudinal profile in the hydraulic report Figure 9.
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Figure B - 4. Overview of WSELs at Chase Mills Bridge for the 100-year return period peak flow for proposed conditions;

alignment station is based on the longitudinal profile in the hydraulic report Figure 9.
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Figure B - 5. Overview of Froude number at Chase Mills Bridge for the 100-year return period peak flow for existing
conditions; alignment station is based on the longitudinal profile in the hydraulic report Figure 9.
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Figure B - 6. Overview of Froude number at Chase Mills Bridge for the 100-year return period peak flow for proposed
conditions; alignment station is based on the longitudinal profile in the hydraulic report Figure 9.
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