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Please describe the project and how it will create a positive water quality benefit (ex.  Reshape 500’ of 

ditch and line with 12 inch minus stone, to prevent sediment from entering the Lamoille River at the 

bottom of the hill): 

The plan is to replace the rotted, undersized culvert with a more appropriately sized culvert. The intent is 

to restore the natural function of the riparian area by eliminating the regular damming action at the inlet 

end, which currently results in significant ponding. 

 
Please list any professionals or partners that assisted with planning this project (ANR River Management 

Engineer, Army Corps of Engineers, VTrans staff, Basin Planner, RPC staff, etc.): 

Central VT RPC did our 2016 culvert inventory, grading this culvert as “poor – needs replacement.” Given 

the nature of the project (this will be a contracted job), we hired an experienced engineering design 

consultant, Doug Newton, to manage this effort. Jaron Borg, our district’s ANR River Management 

Engineer, has been working regularly with our consultant.  A stream alteration permit will be required.  

 
Is the project located in the town “Right of Way? (select one)  Yes  No  Both  
(If No or Both, you will be required to have Agreement for Entry Liability Release for any impacted 
properties prior to the start of construction). 

Budget: 

Please attach a project budget and confirm below that is attached: 

Project budget IS attached 

Are you applying to other grant programs to help fund this project?  If so, what programs?  Please note 
that Better Roads requires a 20% local match and Better Roads funding may not be used as match for 
other state or federally funded programs. 

_No________________________________________________________________________________ 

         Requested Grant Amount Max: 
                      Requested Grant Amount:            $  60,000.00    $20,000 Category B 
    +                           $40,000 Category C  

                     Local Match:            $   60,326.78          $60,000 Category D 
    =            

           Total Project Cost:  $ 120,326.78 
 
 

Estimated Completion Date: 06/30/2022 

  

See page 6 for more information on 
calculating match 





Item No. Item Name Quantity Unit Unit Price Total
201.10 Clearing and Grubbing Incl. Individual Trees and Stumps 1 LUMP SUM 1,200.00$         1,200.00$       
203.15 Common Excavation 230 CY 12.35$               2,840.50$       
203.27 Unclassified Channel Excavation 15 CY 15.98$               239.70$          
203.28 Excavation of Surfaces and Pavements 31 CY 27.74$               859.94$          
204.25 Structure Excavation 200 CY 23.82$               4,764.00$       
204.30 Granular Backfill for Structures 135 CY 45.00$               6,075.00$       
210.10 Cold Planing, Bituminous Pavement 84 SY 2.28$                 191.52$          
301.35 Subbase of Dense Graded Crushed Stone 490 CY 34.87$               17,086.30$    
406.25 Bituminous Concrete Pavement 72 TON 180.67$            13,008.24$    
501.34 Concrete, High Performance Class B 22 CY 800.00$            17,600.00$    
507.15 Reinforcing Steel 2,560 LBS 1.35$                 3,456.00$       
514.10 Water Repellent, Silane 10 GAL 89.36$               893.60$          
608.25 All Purpose Excavator Rental, Type I 20 HOURS 96.20$               1,924.00$       
613.11 Stone Fill, Type II 20 CY 46.07$               921.40$          
621.20 Steel Beam Guard Rail, Galvanized 508 LF 18.47$               9,382.76$       
621.60 Anchor for Steel Beam Guard Rail 4 EACH 815.41$            3,261.64$       
621.80 Removal and Disposal of Guard Rail 183 LF 1.18$                 215.94$          
635.11 Mobilization/Demobilization 1 LUMP SUM 6,000.00$         6,000.00$       
641.10 Traffic Control 1 LUMP SUM 2,500.00$         2,500.00$       
646.20 4" White Line 700 LF 0.20$                 140.00$          
646.21 4" Yellow Line 700 LF 0.30$                 210.00$          
649.11 Geotextile for Roadbed Separator (for use under new pipe) 60 SY 1.24$                 74.40$            
649.31 Geotextile Under Stone Fill 50 SY 3.29$                 164.50$          
651.40 Grubbing Material 25 SY 3.36$                 84.00$            

77" x 52"  Polymer Coated Steel Pipe Arch w/Baffles 57 LF 214.62$            12,233.34$    
Erosion Prevention and Sediment Control 1 LUMP SUM 1,500.00$         1,500.00$       
Temporary Stream Diversion 1 LUMP SUM 1,500.00$         1,500.00$       
Wetlands Related Work & Permit  (If required) 1 LUMP SUM 2,500.00$         2,500.00$       
Installation of New Structure 1 LUMP SUM 2,500.00$         2,500.00$       
Turf Establishment (Seed, Fertilizer, Mulch, etc.) 1 LUMP SUM 1,500.00$         1,500.00$       
Survey, Design, Plans & Bid Documents 1 LUMP SUM 5,500.00$         5,500.00$       

Total 120,326.78$  

     East Montpelier, TH 1 (County Road) over Mallory Brook
    New 77" x 52" x 57' Polymer Coated Steel Pipe Arch with Reinforced Concrete Headwalls

































From: newtontechnicalservices@charter.net
To: "Borg, Jaron"
Cc: Bruce Johnson
Subject: RE: Hydraulics Study re: East Montpelier TH 1, Site 2 (beyond Barnes Road)
Date: Thursday, November 19, 2020 9:59:01 AM

Hi Jaron,
Thanks for getting back to us; appreciate it!
We’ll continue to forge ahead using the pipe arch and update things accordingly.

Doug

From: Borg, Jaron <Jaron.Borg@vermont.gov> 
Sent: Thursday, November 19, 2020 8:58 AM
To: newtontechnicalservices@charter.net
Cc: Johnson, CBruce <manager@eastmontpeliervt.org>
Subject: RE: Hydraulics Study re: East Montpelier TH 1, Site 2 (beyond Barnes Road)

Doug,

Thank you for reaching out.  As the pipe-arch meets the requirements of the study either will be
acceptable under the general permit.  Personally, I would go with the larger waterway opening that
the pipe provides.

-J-
 
Due to the coronavirus (COVID-19) we are taking additional safety measures to protect our
employees and customers and are now working remotely while focusing on keeping our normal
business processes fully functional.  Please communicate with our staff electronically or via phone to
the greatest extent possible since our processing of postal mail may be slowed during this period.
Stream Alteration Permit Applications are available here:
https://dec.vermont.gov/watershed/rivers/river-management#rules
Division staff contact information can be found online here:
 https://dec.vermont.gov/watershed/contacts. 
Thank you for your patience during this challenging time. We wish you and your family the best. 

Jaron Borg, River Management Engineer
Watershed Management Division, Rivers Program
Vermont Department of Environmental Conservation
1 National Life Drive, Main 2
Montpelier, VT 05620-3522
802-371-8342 / Jaron.Borg@vermont.gov
On the Web @ https://dec.vermont.gov/watershed/rivers

From: newtontechnicalservices@charter.net <newtontechnicalservices@charter.net> 
Sent: Wednesday, November 18, 2020 9:50 AM

Below is another email exchange between the town's engineering design consultant and Jaron Borg, ANR River Management Engineer,
after the receipt of the VTrans hydraulic study for the site. The decision was made to stick with the original design.
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To: Borg, Jaron <Jaron.Borg@vermont.gov>
Cc: Johnson, CBruce <manager@eastmontpeliervt.org>
Subject: RE: Hydraulics Study re: East Montpelier TH 1, Site 2 (beyond Barnes Road)
 
EXTERNAL SENDER: Do not open attachments or click on links unless you recognize and trust the
sender.
Hi Jaron,
I had originally sent this to you last Friday but for some reason, I happened to notice today that it
was still in my Outbox so I’m trying it again.
Thanks,
Doug
 
Hi Jaron,
I hope you’re doing well.
Please see the series of emails below. The town had applied for a Better Roads grant last December
and although no grants were awarded, they were told that there application met the requirements.
 

Their intent is to reapply this year with the applications due on December 18th, and they have asked
me to update the estimate to make sure we’re still in the ballpark with regards to the overall project
cost.
 
Last year, as the grant deadline approached, and we still didn’t have anything from AOT Hydraulics,
you jumped in, ran a StreamStats exercise and from that, provided us with a size of structure that
you felt would work. In essence, you had recommended a 77” x 52” pipe arch with baffles, and due
to the limited rise of the proposed pipe arch, let the invert silt in on its own over time and with
Mother Nature’s help. That basic 77 x 52 pipe arch has an initial waterway area of 21.9 sf, and if
silted in over time to a depth of 12”, would have a remaining waterway area of 16.7 sf.  When the
town submitted their application last year, it was based on this structure having baffles in it and also
having reinforced concrete headwalls at each end, a full header at the inlet and a cradle headwall on
the outlet end.
 
This past April, AOT Hydraulics provided us with a preliminary hydraulics study and they’re
recommending a 5’ x 5’ box culvert or similar structure with the invert buried 2’, resulting in at least
15 sf of waterway area when we’re done.
 
Continuing to go with your recommended size, and the invert buried 12”, we would still end up with
more than a 10% increase in waterway area over what AOT had suggested.
 
Please let us know how we should proceed; as you know, the size of the proposed structure has a lot
to do with some of the quantities on the project like excavation, backfill, concrete, etc. not to
mention the structure itself, so if we’re going to update the estimate, we need to be as accurate and
realistic as we can.
 
Thanks for your help and please let us know if you need any additional information or have any
questions.

mailto:Jaron.Borg@vermont.gov
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Thanks,
Doug
 

From: newtontechnicalservices@charter.net <newtontechnicalservices@charter.net> 
Sent: Friday, May 15, 2020 7:38 AM
To: 'Borg, Jaron' <Jaron.Borg@vermont.gov>
Cc: 'Bruce Johnson' <manager@eastmontpeliervt.org>
Subject: RE: Hydraulics Study re: East Montpelier TH 1, Site 2 (beyond Barnes Road)
 
Good morning Jaron,
I’m not sure if you’ve had a chance to discuss this issue with AOT’s Hydraulics Section or not, so I
 just wanted to follow up with you to see where things stand re: the question posed below.
 
Please let me know if you have any questions or need anything from me.
Thanks,
Doug
 

From: newtontechnicalservices@charter.net <newtontechnicalservices@charter.net> 
Sent: Wednesday, April 22, 2020 4:13 PM
To: 'Borg, Jaron' <Jaron.Borg@vermont.gov>
Cc: 'Bruce Johnson' <manager@eastmontpeliervt.org>
Subject: Hydraulics Study re: East Montpelier TH 1, Site 2 (beyond Barnes Road)
 
Hi Jaron,
I hope this finds you well during these times of uncertainty.
 
As you know, AOT Hydraulics Section has completed their preliminary analysis for the above site. As
you may recall, the town had asked for the hydraulics study last summer in hopes of having that
information in time to help them apply for a Better Roads grant in the fall; but as time began to run
out to submit the application, and they still didn’t have any information from hydraulics, we turned
to you in hopes of trying to get a properly-sized structure at that location.
 
You did a StreamStats analysis and your follow-up suggestion was to use a 77” x 52” pipe arch and to
install baffles in the bottom of it, but that there was no need to fill the invert because the low height
of the structure would make it impractical to do that. The new structure is on the same flat grade
(-0.83%) as the existing one, and even though this is a “fish bearing stream” as you said, I guess that
the thought was that Mother Nature would silt in the invert over time and thereby satisfy the AOP
requirements.
 
Now that the analysis is done, AOT is recommending a 5x5 concrete box (or similar structure) with
the invert buried 2’, leaving a waterway area of 15sf. Your suggestion of using the 77 x 52 pipe arch
gives us 22.1 sf of waterway area with no buried invert, and a waterway area of 16.1 sf when that
invert is buried 1’.
 

mailto:newtontechnicalservices@charter.net
mailto:newtontechnicalservices@charter.net
mailto:Jaron.Borg@vermont.gov
mailto:manager@eastmontpeliervt.org
mailto:newtontechnicalservices@charter.net
mailto:newtontechnicalservices@charter.net
mailto:Jaron.Borg@vermont.gov
mailto:manager@eastmontpeliervt.org


I guess our question is this:
Are we going to have to bury the invert that 2’, thereby increasing the overall size of the structure,
and consequently increasing the quantities and cost of the project, or can we continue to forge
ahead with the plan that’s in place now, i.e. use the 77 x 52 structure with baffles and let things fill in
naturally?
 
Please let us know when you get a chance and we can proceed accordingly.
Thanks,
Doug
 
Doug Newton
Newton Technical Services, LLC
728 South Barre Road
Barre, VT  05641
Office: (802) 476-6900
Cell: (802) 793-0499
Email: newtontechnicalservices@charter.net
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State of Vermont                                Agency of Transportation 
Structures and Hydraulics Section     
One National Life Drive [phone]  802-371-7326 
Montpelier, Vermont 05633-5001 [fax]  802-828-3566     
vtrans.vermont.gov [ttd]  800-253-0191 

 
TO:   Shauna Clifford, District 7 Project Manager 

 
CC:  Jaron Borg, ANR River Management Engineer 
 
FROM: Keith Friedland, Hydraulics Technician 
 
DATE: April 21, 2020 
 
SUBJECT:  East Montpelier, TH-1, County Road, over Mallory Brook tributary to Winooski River 

Site location: 1,000 feet north of TH-44 (Barnes Road) 
Coordinates: 44.292500, -72.539600 

 
 
We have completed our hydraulic study for the above referenced site, and offer the following for your use: 
 
Hydrology  
The following physical characteristics are descriptive of this drainage basin: 

Drainage Area 0.32 square miles 
Land Cover Forest and fields 
Avg. Drainage Basin Slope 4.0%  
Water Bodies and Wetlands (NLCD 2006) 3.2 %  

 
Using the USGS hydrologic method, the following design flow rates were selected: 

Annual Exceedance Probability (AEP) Flow Rate in Cubic Feet per Second (cfs) 
43 % 14  
10 % 27  
4 % 37   
2 % 46  Design Flow – Minor Arterial 
1 % 55  Check Flow 

 
Channel Morphology  
The channel for this perennial stream is straight to sinuous with an estimated local channel slope of 0.5% upstream 
of the structure and 1.5% downstream of the structure. Field measurements of bankfull width varied from 4 to 7 
feet at a bankfull depth of 1 to 2.5 feet downstream of the structure. Upstream bankfull width measurements were 
not obtained due to site constraints. There are signs of beaver activity at the structure inlet. 
 
Existing Conditions 
The existing structure is a corrugated metal culvert with a diameter of 3 feet, providing a waterway opening of 
7.1 square feet. The culvert invert is rusted and deteriorating. Our calculations, field observations and 
measurements indicate the existing structure does not meet current standards of the VTrans Hydraulic Manual 
 
 

https://goo.gl/maps/w4c2PhxVXj4oCJHRA


 

nor does the existing structure meet state stream equilibrium standards for bankfull width (span length). The 
existing structure constricts the channel width, resulting in an increased potential for debris blockage. This 
complication is known to cause ponding at the inlet, increase stream velocity and scour at the outlet, and may 
lead to erosion and failure of channel banks.  This structure results in a headwater depth of approximately 4.3 feet 
at 2% AEP and 5.5 feet at 1% AEP.   
 
Replacement Recommendations  
In sizing a new structure, we attempt to select structures that meet both the current VTrans hydraulic standards, 
state environmental standards with regard to span length and opening height, and allow for roadway grade and 
other site constraints. The size and elevation of the new structure could impact the wetland directly upstream 
of the crossing. Based on the above considerations and the information available, we recommend the following 
structure as a replacement at this site: 

• A concrete box with an inside opening span of 5 feet and minimum height of 5 feet. The box invert should 
be buried 2 feet. This will result in a clear height of 3 feet above streambed, providing 15 square feet of 
waterway area. Bed retention sills should be added in the bottom of the structure. Sills should be 12 inches 
high at the edges of the box and 6 inches high in the center, creating a V-shape across the full width of the 
box. Sills should be spaced no more than 8 feet apart throughout the structure with one sill placed at both 
the inlet and the outlet. The structure should be filled level to the streambed with E-Stone Type II, allowing 
flow to be kept above the surface, providing the conditions necessary for aquatic organism passage. This 
structure results in a headwater depth of 2.4 feet at 2% AEP and 2.7 feet at 1% AEP. 
 

Note: Any similar structure that fits the site conditions could be considered. Any structure with a closed bottom 
should have bed retention sills and a buried invert as described above. 
 
Stone Fill, Type II should be used to protect any disturbed channel banks or roadway slopes at the structure’s 
inlet and outlet, up to a height of at least one-foot above the top of the opening. The stone fill should not constrict 
the channel or structure opening.  
 
Prior to any action toward the implementation of any recommendations received from VTrans, stream type and 
structure size must be confirmed, and may be modified, by the VT ANR River Management Engineer to ensure 
compliance with state environmental standards for stream crossing structures. Regulatory authorities including 
the US Army Corps of Engineers may have additional concerns or requirements regarding this structure.  
 
General Comments  
It is always desirable for a new structure to have flared wingwalls, matched into the channel banks at the inlet and 
outlet, to smoothly transition flow and protect the structure and roadway approaches from erosion. It is also 
recommended that full height concrete headwalls be constructed at the inlet and outlet. Any closed bottom 
structure should also be equipped with cutoff walls, extending to a depth equal to the culvert rise, up to 4 feet, or 
to ledge, to serve as undermining prevention. Any new structure should be properly aligned with the channel, 
span the natural channel width, and be constructed on a grade that matches the channel. 
 
The structures recommended above have been sized with respect to hydraulic and environmental standards and 
do not consider debris blockage complications. The presence of beaver activity upstream of the structure increases 
this possibility. To minimize maintenance and ensure constructability, it is recommended that the structure height 
be adequate for installation of E-Stone and passage of debris. 
 
Please note that while a site visit was made, these recommendations were made without the benefit of a survey 
and are based on limited information. The final decision regarding replacement of this structure must comply with 
state regulatory standards, and should take into consideration matching natural channel conditions, roadway 
grade, environmental concerns, safety, and other requirements. Please contact us if you have any questions or if 
we may be of further assistance. 
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