Application Form
For Preliminary Design, Final Design or Construction

Subgrant

Submit this form and required attachments in accordance with the following schedule along
with other required documents noted in the Ongoing Call for Applications for consideration at a
future Basin 5 Water Quality Council meeting.

Deadline for Subgrant Application, by 5 p.m. | Date of Basin 5 Water Quality Council

EDT to dalbrecht@ccrpcvt.org meeting for consideration of Application
(virtual, 10 a.m., EDT)

Monday, July 8, 2024 Thursday, July 18, 2024

Monday, August 5, 2024 Thursday, August 15, 2024

Monday, September 9, 2024 Thursday, September 19, 2024

Monday, October 7, 2024 Thursday, October 17, 2024

Monday, November 4, 2024 Thursday, November 14, 2024

1. APPLICANT INFORMATION

Organization/Municipality Name: Town of Saint Albans

Name of Point of Contact: July Medina-Triana Title: Stormwater Coordinator

Mailing Address: 398 Georgia Shore Rd. 05478

Phone Number: 8025247589 ext;109

E-mail Address: j.medina-triana@stalbanstown.com

2. PROJECT INFORMATION

Project Title: Fairfax Street Culvert Floodplain/Stream Restoration - Implementation

Watershed Project Database Number: 11XXX- t.b.d.

Project Type (according to Appendix B Project Types Table of the 2023 CWIP Funding Policy) : Project
Type (according to Appendix B Project Types Table of the 2023 CWIP Funding Policy) :
Floodplain/Stream Restoration -Final Design and Construction

Project Phase you are seeking funding for (may check more than one box if applicable):
L1 Preliminary Design Final Design Implementation/Construction
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Project Location including watershed/sub-watershed, nearby landmarks, roads, etc.

5 Philomena Dr/290 Fairfax St.St Albans, VT
Watershed: Mill River

Stream: Unnamed Tributary of Rugg Brook
Nearby Land Use: Residential, Cemetery
Access: Easy access from Fairfax Street.

Click or tap here to enter text.

Project GPS coordinates (e.g. 44.26278, -72.58054): 44°47°45.41"'N, -73° 5'20.58""W

Project Locator Map [lEaScIatachUSSNeTORTANRINSIIIRESOUrCESIATIS FONMBKEIMED)

3. PROJECT DESCRIPTION

PROJECT OVERVIEW Please describe the proposed project in detail, especially the phosphorus reduction
practices that will be developed, designed and/or implemented with the grant funds you are seeking..
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To meet Vermont Stream Alteration Permit requirements and provide adequate capacity for up to the
100-year storm, FEA recommends replacing the existing 30” corrugated metal pipe with a 95” by 67”
aluminum pipe arch. The pipe will maintain the average bankfull width of the channel while providing
adequate distance between the expected location of the waterline and the top of the proposed pipe.

The proposed structure will be constructed with galvanized steel headwalls and 18” bed retention sills
to maintain the proposed embeddedness. The structure will be built on a new alignment to reduce the
sharply turn at the inlet and direct flows away from the existing eroded bank across from the outlet. FEA
estimates that phosphorus reduction based on replacement of this undersized culvert is 1.23 kg/yr.

This number is based off a culvert replacement for a geomorphically incompatible culvert (currently
<50% bankfull width) in the Northern Lake Champlain Basin, draining to Mill River.

Based on the proposed Preliminary Design, FEA calculated a Preliminary Cost Opinion for the project
using both VVTrans average unit prices, preliminary quotes from Contech (pipe arch and headwalls), and
FEA’s recent experience on similar culvert replacement projects. The cost opinion was broken out by
line items and unit prices and includes a 20% contingency on the total construction price. The total
preliminary cost opinion for the project construction is estimated at $90,000.

4. Estimated annual average total phosphorus load reduction (kg/yr) & cost-effectiveness

a. Using pollution reduction calculator tools consistent with the methods included in DEC's
Standard Operating Procedures (SOPs) for Tracking and Accounting of Phosphorous, what is the
estimated annual average total phosphorus load reduction in kilograms per year of your proposed
project? Submit a copy of the output from the calculation.

Estimated Phosphorus Reduction
P-credit: 1.23 kg/yr SEE ATTACHED MEMO FROM FITZGERAL ENVIRONMENTAL

b. Using the following formula, what is the Cost Effectiveness of your project:

Cost effectiveness (S/kg/yr) = (15 years/design life years of your project) * (total capital project cost
(dollars) for design and construction) / (annual average total phosphorus source load reduction
(kg/yr.). Note: we realize final construction costs may not be known with certainty. Use your best
estimate. Type in the calculation for your project below.

Cost Effectiveness: Depends upon final amount contributed by CWSP. Overall cumulative cost, sans
match, from Preliminary Design ($7,500) through Final Design/Implementation ($102,500). Assuming
that full cost, efficiency is $110,000 divided by 1.23 kilograms = $89,431 per kilo. Assuming CWSP, on
top of original $7,500, provides some funding efficiency per kilo would be as follows: 2" grant of
$22,500, total CWSP-$ drops to $30,000 at $24,390 per kilo; 2™ grant of $32,500, total CWSP-$ drops
to $40,000 at $32,520 per kilo.

5. APPLICATION REQUEST BUDGET Attach a sheet showing how sub-totals calculated. Be
sure you budget enough time/funds for Project Management/Completion (supervision of
consultants, reporting tasks, check-in meetings with CWSP, DEC, landowners, consultants,
potential archeological investigation, etc.) to fully meet the required milestones and deliverables of
your project type detailed in the CWIP Funding Policy.

Expense/ltem Grant Leverage Sub-
Request / Match Totals
Funds

APPLICANT
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Project Management/Completion (including salary/hourly costs $5,000
and fringe benefits). Include any volunteers or ad hoc $5,000
employees if applicable.

Mileage Charges (use Federal 2024 rate)

Supplies / Materials not purchased by subcontractors

Equipment Rentals or Equipment Use charges

SUBCONTRACTORS

Engineering/Design Services for 30% Design or Final Design

Archeological Investigation: Archeo. Resource Assessment
and/or Phase | field investigation

Construction Management Services by Engineer/Designer | $12,500 $12,500
Construction/Implementation Services | $90,000 $90,000
Other eligible costs (see 2023 CWIP Funding Policy) $200.00

Project Completion SUBTOTAL

Indirect**: If you have a negotiated indirect rate, you typically
charge, please use that. Otherwise, you may charge up to 10%
on all APPLICANT costs and 10% on the first $50,000 of
SUBCONTRACTORS costs, noted in the rows above.

Project Completion TOTAL | $102,500 $200.00 | $107,700
(Project Completion SUBTOTAL + Indirect)

Procurement of subcontractors: Providing prior proof of competitive procurement is not required.
However, Subcontractors such as engineers/designers and construction services must be
competitively procured either before or during the duration of the grant. Subgrantees will have to
demonstrate that engineering/design services were sought from at least three firms prior to attaching
a quote from a firm. Applicants are encouraged to competitively procure
consultation/engineering/design services prior to submitting a grant application so that their budget
request is firm for those services. Please attach any winning quotes/cost proposals for any services
used in your budget above if applicable. For applications with Implementation/ Construction costs
these services must be competitively procured but that can be done during the grant duration. For
now just provide an estimate of construction costs. Be sure to include estimated costs for
Construction Management services if you want outside expertise to oversee the work.

Please describe your plans for procurement either before or during the grant period.

Be sure to read the requirements for procurement at https://www.ccrpcvt.org/northern-lake-
champlain-basin-water-quality-council /#policies . For example, you can say “we sent an RFP for X
services to the following three firms: Firm A, Firm B and Firm C. Attached is the proposal from Firm B
which we selected” or “we plan to issue an RFP for Preliminary Design services and for purposes of this
grant proposal we are budgeting in $15,000.”

Click or tap here to enter text.“An Invitation to Bid will be prepared to procure a qualified contractor
for the project, following the Town of Saint Albans Procurement Policy.”

Future costs: if you are only seeking funds for Preliminary (30%) Design or Final (100%) Design,
please provide a rough, “ballpark” estimate of anticipated Construction Costs. This information is
needed for the Basin 5 CWSP to determine whether it is worth it to fund design services in the first
place. For example, you could just provide examples of what other similar projects have cost. Do not
put this estimate on the budget table above in Section 5.
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None of significance.

6. Co-benefits: describe how your project provides any of the following co-benefits
See how co-benefits are defined & considered at https://www.ccrpcvt.org/northern-lake-
champlain-basin-water-quality-council/#policies

Hazard Mitigation: Undersized culverts increase the risk of impoundment of water upstream which can
overtop roadways in extreme weather events. A bankfull structure will reduce erosion during non-flood
conditions which improves the stability of surrounding infrastructure and properties. During flood
events, a bankfull structure will allow for higher flows to pass before water impounds and overtops
Fairfax Street.

Education: Click or tap here to enter text.

Ecosystem Improvement: The installation of a bankfull structure will improve the geomorphic
compatibility and aquatic organism passage by allowing the stream to continue as it would under the
road rather than being constrained to a narrow passage.

Habitat Improvement: A larger and properly sized culvert will provide for aquatic organism passage
and decrease the amount of erosion down gradient of the culvert.

Environmental Justice:

Community Support: The Town of Saint Albans will be providing staff time match. If the CWSP is
unable to provide the full funding requested, the Town will likely fund the remainder needed beyond a
CWSP award.

7. OTHER CONSIDERATIONS

LEVEL OF UNCERTAINTY: Please describe the level of uncertainty of any elements of your budget.
Click or tap here to enter text.

BARRIERS: Please let us know any potential barriers/complications to completing this project and how
you plan to manage those challenges during the duration of the grant.

Click or tap here to enter text.

LANDOWNER COOPERATION: Please provide an overview of the relative degree of commitment from
the landowner to allowing the project to be constructed on their land. Is the landowner aware of the
design life of the project and the need for visits during that time to the property for operations,
maintenance, inspection & verification? Please attach any letters or emails from the landowner
indicating their support for the project and awareness of their required commitment most notably
access for any needed annual maintenance and inspection that the project is still functioning in future
years as designed. Note date of letter/email and sender below.

All work will be performed in the town ROW. Two temporary construction easements will be obtained
in the coming weeks though the Town Attorney.
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OPERATIONS & MAINTENANCE: Please provide quantitative estimates of operation and maintenance
costs on an annual basis where available. (e.g. person for 4 hours once per year). If not available,
describe what types of maintenance activity might need to take place and how often.

Inlet and outlet of new culvert will be inspected and cleaned as needed.

DESIGN LIFE: What is the design life of the project once constructed?
+30 years.

In addition to submitting the Subgrant Application Form, complete & submit the following
documents, combined in the following order, into one PDF:
v' Project Locator Map
v’ Descriptive documents as noted in Project Description section of this application.
v' Completed DEC Interim Phosphorus Reduction Calculator Tool v1.0 (only required for
Preliminary Design, Final Design and/or Implementation projects);
. Winning quotes/cost proposals from subcontractors proposed in budget (if applicable);
. Letters/emails from landowner(s) indicating support and awareness of required commitment
v Completed DEC screening form; (only required for Preliminary Design, Final Design and/or
Implementation projects). This screening form may be submitted after the deadline but
completion is required before the Basin 5 CWSP will issue a subgrant.

e In addition to familiarizing yourself with Vermont DEC’s FY23 Clean Water Initiative Program
Funding Policy Vvisit the page for the Basin 5 Water Quality Council
https://www.ccrpcvt.org/northern-lake-champlain-basin-water-quality-council/ to view
examples of applications previously considered by the Council.

e Last but not least, please be aware that your project may require the completion of an
Archeological Resource Assessment. Please be sure to read pages 27 through 33 of the FY23
CWIP Funding Policy. These typically cost about $2,000-$3,000 and are eligible to be
included as a Subcontract cost in your grant application.

Project Eligibility

Please Review the following eligibility documents before submitting this application:
1) FY23 Clean Water Initiative Program Funding Policy (click here)
2) Act 76, Clean Water Service Provider Rule and Guidance & explanatory materials (click here)

Is the portion of the project that you are seeking funding considered non-regulatory and Yes
voluntary? i.e., the portion of the phosphorus being treated/reduced is not a required or No
compelled element of a regulatory permit (e.g. MS4 permit, MRGP, 3-9050 permit, wetland
permit, etc.) or a legal settlement. (Answer must be YES to submit).

Does your project type meet the applicable definitions and minimum standards as provided in | Yes
the CWIP Funding Policy (Answer must be YES to submit). No

Has your organization/municipality been pre-qualified to receive subgrants from the CCRPC/ | Yes
Basin 5 Clean Water Service Provider? If No, please submit Qualification Materials along with | No
your application to dalbrecht@ccrpcvt.org. Qualification Materials templates are available at
https://www.ccrpcvt.org/northern-lake-champlain-cwsp/#funding

Have you discussed your application with the DEC Basin Planner, Karen Bates or with Dan Yes
Albrecht the Basin 5 CWSP Manager? If not, we encourage you to do so, prior to your No
proposal being deliberated on by the Basin 5 Water Quality Council.
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Note: Projects with a phosphorus reduction cost efficiency of more than $50,000 per kilogram
over a 15-year life span must have their application discussed with Mr. Albrecht and the
Water Quality Council via a formal pre-proposal. If this is applicable to your project have you
contacted Mr. Albrecht to receive a pre-proposal form? (Answer must be YES to submit).

Yes
No
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Fitzgerald Environmental Associates, LLC.

Applied Watershed Science & Ecology

MEMORANDUM
To: David Allerton PE, Town of St. Albans
From: Jordan Duffy, PE; Abby Munterich, EIT
Re: Fairfax Street Culvert Replacement Preliminary Design Memo

Date: July 30, 2024

1.0 Introduction

Fitzgerald Environmental Associates (FEA) was retained by the Town of St. Albans to develop preliminary
design plans and assist with permitting and phosphorus crediting for the replacement of the stream
culvert that passes a tributary of Rugg Brook under Fairfax Street, west of Holy Cross Cemetery.

2.0 Site Conditions

FEA completed a detailed topographic survey of the Fairfax Street crossing on May 1, 2024, with a Nikon
Total Station and a centimeter grade Trimble Geo7x GPS. The survey included a longitudinal profile of the
stream, locations of utility and roadway features, multiple stream cross sections, and dimensions of the
culvert. Significant erosion on the bank across from the culvert outlet and the outlet scour pool were also
surveyed. Municipal utility mapping was provided by the Town which showed a water line running along
Fairfax Street, at the south edge of the road in the area of the crossing. Additionally, there is a fallen box
elder near the culvert inlet, which will likely need to be removed during construction.

3.0 Watershed Hydrology and Geomorphology

FEA’s hydrologic and geomorphologic analyses included watershed delineation, bankfull dimensioning,
and flow analysis. The drainage area of the culvert was delineated by reviewing contours developed
from statewide LiDAR data and the National Land Cover Database (NLCD). The drainage is 25.9 acres
(0.07 square miles) and primarily residential developed land with some agricultural fields. The Vermont
Department of Environmental Conservation (VTDEC) hydraulic geometry regression curves predicted a
bankfull width of 4.7 feet, which does not align with observed conditions. The bankfull width of the
stream was observed to vary significantly surrounding the existing undersized structure, with a bankfull
width of 8 feet upstream, widening out to 12 feet downstream of the structure, and returning to an
average of 8 feet before reaching Rugg Brook, approximately 500 feet downstream.

Flow estimates were compared between the regional regression equations for Vermont (Olson, 2014),
steep watersheds in New England (NETC, Jacobs, 2010), and the TR20 method in HydroCAD (10.0-26,
2020). The Vermont and New England results were similar and considerably lower than expected. The
watershed does not have the characteristics of a steep watershed according to the New England
regression, which makes those results not applicable. The TR-20 flows were considerably higher and
were therefore selected as a better representation of watershed conditions to inform structure sizing. A
summary of flows considered can be found in Table 1 below.

164 Main Street - Suite 2 - Colchester - Vermont - 05446
Tel. 802.876.7778 - www.fitzgeraldenvironmental.com
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Table 1. Summary of flows

Drainage Flows [cfs]
Area Data
[mi?] Source 2-year | 5-year | 10-year | 25-year | 50-year | 100-year 500-year
VT USGS 3 5 6 8 10 12 18
0.07 NETC 3 5 7 10 12 14 20
TR20 10 16 21 29 35 41 59

4.0 Preliminary Design

Per section C.2.2.5.(a).ii. of the Vermont Stream Alteration General Permit, replacement of culverts must
have a span length equal to the bankfull width of the channel, an opening height equal to the greater of
4.0 times the mean depth of the bankfull channel or the height based on the hydraulic capacity required
to pass the design flow with a headwater depth ratio < 1.0, and a minimum embeddedness depth of 1.5
feet (VTDEC, 2017).

To meet Vermont Stream Alteration Permit requirements and provide adequate capacity for up to the
100-year storm, FEA recommends replacing the existing 30” corrugated metal pipe with a 95” by 67”
aluminum pipe arch. The pipe will maintain the average bankfull width of the channel while providing
adequate distance between the expected location of the waterline and the top of the proposed pipe.
The proposed structure will be constructed with galvanized steel headwalls and 18” bed retention sills
to maintain the proposed embeddedness. The structure will be built on a new alignment to reduce the
sharp turn at the inlet and direct flows away from the existing eroded bank across from the outlet. The
outlet bank erosion is proposed to be stabilized with stone. Preliminary design plans can be found in
Attachment 1.

FEA utilized the Federal Highway Association’s (FHWA) culvert modeling program, HY-8, to analyze
various culvert options and analyze the hydraulics associated with the various structure alternatives. The
proposed model indicated that the proposed structure, detailed above, passes the 500-year flood
without surcharging the proposed culvert or overtopping the road. Although this is greater than the
town road design requirements, FEA recommend this conservative structure sizing to provide a more
resilient crossing structure as Vermont storm intensities and frequencies increase. Additional HY-8
model output information can be found in Attachment 2.

5.0 Phosphorus Reduction

FEA estimates that phosphorus reduction based on replacement of this undersized culvert is 1.23 kg/yr.
This number is based off a culvert replacement for a geomorphically incompatible culvert (currently
<50% bankfull width) in the Northern Lake Champlain Basin, draining to Mill River.

Fitzgerald
Environmental
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6.0 Permitting Requirements

Based on the scope of the project, FEA has determined that the following permit authorizations
/ coordination will be required.

e AVermont DEC Stream Alteration Permit will be required. There is a $200 application fee
associated with his application.

e A United State Army Corps of Engineers general permit may be required for the project.
The project can quality for Self-Verification if in-stream work is conducted between July
1 and October 1. If work happens after October 1, a Pre-Construction Notification (full
permit application and authorization) will be required.

e A Vermont Wetland General Permit (3-9026) registration will be required. Wetland and
buffer impacts must be below 1,000 square feet.

7.0 Preliminary Cost Opinion

Based on the proposed Preliminary Design, FEA calculated a Preliminary Cost Opinion for the project using
both VTrans average unit prices, preliminary quotes from Contech (pipe arch and headwalls), and FEA's
recent experience on similar culvert replacement projects. The cost opinion was broken out by line items
and unit prices and includes a 20% contingency on the total construction price. The total preliminary cost
opinion for the project construction is estimated at $90,000. FEA also provided a cost opinion for final
engineer and construction services (including final design, bid support, and construction oversight). For
the Town’s budgeting purposes, FEA also provided a total project cost (Preliminary Design through
Construction). The cost opinion is broken down in Attachment 3.

Attachments

1. Preliminary Design Plans
2. HY-8 Modeling Results
3. Preliminary Cost Opinion

References

Olson, S. A, 2014, Estimation of Flood Discharges at Selected Annual Exceedance Probabilities for
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Preliminary Design Plans
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HY-8 Culvert Analysis Report

Existing 30” CMP

Crossing Discharge Data
Discharge Selection Method: Recurrence

Table 1 - Summary of Culvert Flows at Crossing: Farifax Street

Headwater Discharge Total EX 30 Roadway Iterations
Elevation Names Discharge Discharge Discharge

(ft) (cfs) (cfs) (cfs)

412.70 2 year 10.00 10.00 0.00 1

413.25 5 year 16.00 16.00 0.00 1

413.72 10 year 21.00 21.00 0.00 1

414.59 25 year 29.00 29.00 0.00 1

415.42 50 year 35.00 35.00 0.00 1

416.42 100 year 41.00 41.00 0.00 1

418.10 500 year 59.00 49.11 9.84 12

418.00 Overtopping 48.65 48.65 0.00 Overtopping

Culvert Data: EX 30

Table 1 - Culvert Summary Table: EX 30

Disc Total Culv Head 1Inle Out FI Nor Crit Ou Tail Outl Tail
harg Disc ert water t let o mal ical tle wate et wate
e harg Disc Eleva Con Con w Dep De t r Vel r
Nam e harg tion trol trol Ty th pth De Dept ocit Velo
es (cfs) e (ft) Dep Dep pe (ft) (ft) pth h(ft) y city
(cfs) th th (ft) (ft/ (ft/s
(fo (v s) )

2 10.00 10.00 412.7 152 0.0 1- 0.69 1.0 0.6 038 899 4.16
year cfs cfs 0 S2 6 9

n
5 16.00 16.00 413.2 2.07 0.0* 1- 089 13 08 050 102 4093
year cfs cfs 5 S2 5 9 6

n
10 21.00 21.00 413.7 254 0.0* 5- 103 15 1.0 059 106 542
year cfs cfs 2 S2 6 5 9

n
25 29.00 29.00 4145 341 0.0* 5- 123 18 12 071 119 6.06
year cfs cfs 9 S2 4 4 4

n
50 35.00 35.00 4154 4.24 097 5- 138 20 13 080 125 6.46
year cfs cfs 2 9 S2 1 8 8




n
100 41.00 41.00 4164 524 216 5- 153 21 15 088 13.0 6.80

year cfs cfs 2 0 S2 5 3 4

n
500 59.00 49.11 4181 692 4.00 5- 174 22 1.7 1.09 132 7.66
year cfs cfs 0 9 S2 9 6 8

n

* Full Flow Headwater elevation is below inlet invert.

Culvert Barrel Data
Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 411.18 ft,
Outlet Elevation (invert): 406.92 ft
Culvert Length: 60.15 ft,

Culvert Slope: 0.0710

Water Surface Profile Plot for Culvert: EX 30

Crossing - Farifax Street, Design Discharge - 59.0 cfs
Culvert - EX 30, Culvert Discharge - 49.1 cfs
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Site Data - EX 30

Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 411.18 ft
Outlet Station: 60.00 ft
Outlet Elevation: 406.92 ft

Number of Barrels: 1

Culvert Data Summary - EX 30
Barrel Shape: Circular

Barrel Diameter: 2.50 ft

Barrel Material: Corrugated Steel
Embedment: 0.00 in

Barrel Manning's n: 0.0240

Culvert Type: Straight

Inlet Configuration: Thin Edge Projecting

Inlet Depression: None

Tailwater Data for Crossing: Farifax Street

Table 2 - Downstream Channel Rating Curve (Crossing: Farifax Street)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
10.00 406.78 0.38 4.16 0.95 1.23
16.00 406.90 0.50 4.93 1.26 1.27
21.00 406.99 0.59 5.42 1.49 1.30
29.00 407.11 0.71 6.06 1.80 1.33
35.00 407.20 0.80 6.46 2.02 1.35
41.00 407.28 0.88 6.80 2.21 1.36
59.00 407.49 1.09 7.66 2.75 1.39

Tailwater Channel Data - Farifax Street

Tailwater Channel Option: Trapezoidal Channel

Bottom Width: 6.00 ft



Side Slope (H:V): 1.00 (_:1)
Channel Slope: 0.0405
Channel Manning's n: 0.0350

Channel Invert Elevation: 406.40 ft

Roadway Data for Crossing: Farifax Street
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 100.00 ft
Crest Elevation: 418.00 ft
Roadway Surface: Paved

Roadway Top Width: 25.00 ft



Proposed 95” x 67” Pipe Arch

Crossing Discharge Data
Discharge Selection Method: Recurrence

Table 3 - Summary of Culvert Flows at Crossing: Farifax Street

Headwater Discharge Total PR95"x67" Roadway Iterations
Elevation Names Discharge closed arch Discharge
(ft) (cfs) Discharge (cfs)
(cfs)
411.66 2 year 10.00 10.00 0.00 1
411.88 5 year 16.00 16.00 0.00 1
412.04 10 year 21.00 21.00 0.00 1
412.27 25 year 29.00 29.00 0.00 1
412.43 50 year 35.00 35.00 0.00 1
412.58 100 year 41.00 41.00 0.00 1
413.00 500 year 59.00 59.00 0.00 1
421.50 Overtopping 365.34 365.34 0.00 Overtopping

Culvert Data: PR 95"x67" closed arch

Table 2 - Culvert Summary Table: PR 95"x67" closed arch

Disc Total Culv Head 1Inle Out FlI Nor Crit Ou Tail Outl Tail

harg Disc ert water t let o mal ical tle wate et wate
e harg Disc Eleva Con Con w Dep De t r Vel r
Nam e harg tion trol trol Ty th pth De Dept ocit Velo
es (cfs) e (ft) Dep Dep pe (ft) (ft) pth h(ft) y city
(cfs) th th (ft) (ft/ (ft/s
(fo (v s) )

2 10.00 10.00 4116 0.61 0.0* 1- 032 03 03 038 4.09 4.16
year cfs cfs 6 S2 8 2

n
5 16.00 16.00 4118 083 0.0 1- 043 05 04 050 487 4093
year cfs cfs 8 S2 2 3

n
10 21.00 21.00 4120 099 0.0* 1- 051 06 05 059 539 542
year cfs cfs 4 S2 2 1

n
25 29.00 29.00 4122 1.22 0.0* 1- 062 07 06 071 6.06 6.06
year cfs cfs 7 S2 7 2

n
50 35.00 35.00 4124 1.38 0.0* 1- 0.70 08 0.7 080 649 6.46
year cfs cfs 3 S2 7 0

n

100 41.00 41.00 4125 153 0.0 1- 0.77 09 0.7 088 6.87 6.80
year cfs cfs 8 S2 6 7




n
500 59.00 59.00 413.0 195 0.0 1- 097 12 09
year cfs cfs 0 S2 1 7
n

1.09

7.84 7.66

* Full Flow Headwater elevation is below inlet invert.

Culvert Barrel Data
Culvert Barrel Type Straight Culvert

Inlet Elevation (invert): 411.05 ft,
Outlet Elevation (invert): 408.34 ft
Culvert Length: 60.06 ft,
Culvert Slope: 0.0452

Water Surface Profile Plot for Culvert: PR 95"x67" closed arch

Crossing - Farifax Street, Design Discharge - 59.0 cfs

Culvert - PR 95"x67" closed arch, Culvert Discharge - 59.0 cfs
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Site Data - PR 95"x67" closed arch
Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 409.55 ft




Outlet Station: 60.00 ft
Outlet Elevation: 406.84 ft

Number of Barrels: 1

Culvert Data Summary - PR 95"x67" closed arch
Barrel Shape: Pipe Arch

Barrel Span: 95.00 in

Barrel Rise: 67.00 in

Barrel Material: Steel or Aluminum
Embedment: 18.00 in

Barrel Manning's n: 0.0280 (top and sides)
Manning's n: 0.0350 (bottom)

Culvert Type: Straight

Inlet Configuration: Square Edge with Headwall (Ke=0.5)

Inlet Depression: None

Tailwater Data for Crossing: Farifax Street

Table 4 - Downstream Channel Rating Curve (Crossing: Farifax Street)

Flow (cfs) Water Velocity Depth (ft) Shear (psf) Froude
Surface (ft/s) Number
Elev (ft)
10.00 408.72 0.38 4.16 0.95 1.23
16.00 408.84 0.50 493 1.26 1.27
21.00 408.93 0.59 5.42 1.49 1.30
29.00 409.05 0.71 6.06 1.80 1.33
35.00 409.14 0.80 6.46 2.02 1.35
41.00 409.22 0.88 6.80 2.21 1.36
59.00 409.43 1.09 7.66 2.75 1.39

Tailwater Channel Data - Farifax Street
Tailwater Channel Option: Trapezoidal Channel

Bottom Width: 6.00 ft
Side Slope (H:V): 1.00 (_:1)

Channel Slope: 0.0405



Channel Manning's n: 0.0350

Channel Invert Elevation: 408.34 ft

Roadway Data for Crossing: Farifax Street

Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 100.00 ft

Crest Elevation: 421.50 ft

Roadway Surface: Paved

Roadway Top Width: 25.00 ft
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Fitzgerald Environmental Associates
Fairfax Street Culvert Replacement
Preliminary Cost Opinion

7/30/2024
Estimated
Description Unit Quantity Unit Price Cost
Engineering and Permitting Costs
Preliminary Engineering Services LS 1 $7,500.00  $7,500.00
Final Engineering and Construction Services LS 1 $12,500.00 $12,500.00
Permitting Fees LS 1 $200.00 $200.00
Construction Costs
Mobilization/Demobilization LS 1 $3,500.00 $3,500.00
Common Excavation (cut/fill) cY 180 $25.00 $4,500.00
Structural Stone Backfill cY 20 $40.00 $800.00
E-stone Type 1 cY 30 $85.00 $2,550.00
Type |l Stone cY 10 $85.00 $850.00
Sawcut and repaving LS 1 $5,000.00 $5,000.00
Guard Rail Replacement LS 1 $5,000.00 $5,000.00
Excavator day rate LS 5 $2,000.00 $10,000.00
Stream bypass (pumping / temp. piping) LS 1 $5,000.00 $5,000.00
Misc. Erosion Control/Site Restoration LS 1 $2,000.00 $2,000.00
Laborer (seeding, fabric, etc.) HR 24 $60.00  $1,440.00
95" x 67" Aluminized Steel Pipe Arch with headwalls (Delivered) LS 1 $34,000.00 $34,000.00
Total Construction Subtotal:  $74,640.00
Contingency (20%):  $14,928.00
Total Construction Cost:  $89,568.00
Total Engineering and Permitting Costs:  $20,200.00

Total Project Costs $109,768.00
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