
all

including

o

o
o

o



(interruption of service not significant during any given 
flood event and thru the recovery process)

(interruption of immediate and longer-term 
service poses only minor inconvenience across the usership of this service)



(Interruption of service in service poses 
minor impacts during a flood event but significantly impacts service during a recovery 
period)

(Interruption in service has a significant 
impact during a flood event and during the recovery period.

(These are functions 
critical to response and government function and can not be interrupted without major 
impact during an event and/or during the recovery period)

o G

o

o infrastructure/groups critical to keeping state government 
functioning on a daily basis.  Examples include:  AOT District Garages,

o Transportation operational facilities, financial services, 
communications, IT services, etc.

o Services impacting Public Safety
o communications, response logistics, material and or supply 

storage/deployment, Critical equipment storage, transportation, etc.

o Groups or services intended to preserve public health and welfare.  
o clinics, medical supplies, treatment facilities, logistical support 

communications, etc.

o Services to the public at-large which cannot be interrupted, 
o Financial/economic support services, counseling, family support 

services, child support services, services supporting at-risk populations.

o Services and structures deemed to be of historic or cultural value.
o Historic properties, cultural heritage sites, museums and/or storage of 

artifacts.



not

o

o

o
o 0- points if not in a fluvial Erosion hazard area; 4- points if located in 

an identifies fluvial erosion hazard area.

o Cost impact of building replacement
o 0-points = $0 - $100,000 (non-critical); 1-point = $100,000 -

$250,000 (low impact); 2-points= $250,000 - $500,000 (moderate impact); 3-
points = $500,000 - $1,000,000 (high impact); 4-points = greater than 
$1,000,000 (critical impact)

highest rating
. (Note: Within the priority spreadsheet developed for this 

study, the actual scoring is color coded to identify the source of the prioritization numbers.)





TOP 15 list (Updated from Rick's emails 5/25/2018)
1 120 State Street (6020)*
2 133 State Street (6025)*
3 120/124 State Place, Rutland (6308)
4 122 State Street (6021)*
5 McKinley Avenue Complex, Rutland (6310)
6 324 Main Street, Bennington (6082)
7 122 State Place, Rutland (6309)
8 128 State Street (6023)*
9 82 Railroad Row, White River Junction (6420)

10 116 State Street (6019)* [moved up]
11 5 Green Mountain Drive (1030)*
12 1756 Route 302, Berlin (9004)
13 158 Derry Woods Road, Londonderry (9224)
14 122 State Place (District Garage), Rutland (9322)
15 2902 ROUTE 102, Bloomfield (9931)

EC only 109 State Street (6014)
EC only 111 State Street (6016)

NOTES
109 and 111 State Street already have flood mitigation in progress.
Central Heat Plant at 122 State Street likely to be floodproofed since new.
May want to add 144 State Street (Green Mountain Care Board) as vulnerable with moderate value.
May want to add 122 State Place (District Garage) while in area.

NOTES FROM RICK ON 5/21/2018
We won’t need to evaluate 109/111 State Street project as flood mitigation and cost complete. However, add EC for these structures.
Woodside is off of the table as this facility is going to be torn down over the next few years and new structures will be built.
Skip 144 State street as this building is slated to be replaced in the near future.
Skipping 112 State Street as this building already has flood gates in it that are about to be repaired.

120 State Street, $21,263,384

109 STATE STREET, $37,652,350
133 STATE STREET, $42,605,762

120 / 124 State Place, $987,600

122 State Street, $18,062,845

McKinley Ave Complex, $37,420
324 Main St., $4,733,200

122 State Place, $457,800 112 State St 5th floor, $1,927,425

111 State Street, $17,017,395

26 Woodside Drive East, $4,390,000 128 State Street, $2,243,607

82 Railroad Row, $6,265,800
116 State Street, $4,838,493

5 GREEN MOUNTAIN DRIVE,
$9,193,085

1756 ROUTE 302, $3,067,903

158 DERRY WOODS ROAD, $746,39448 SALMON HOLE LANE, $42,000

144 State Street, $965,214
1756 ROUTE 302, $998,6206088 VERMONT ROUTE 15, $2,350,935110 State Street, $2,669,117

48 SALMON HOLE LANE, 150000
400 SEYON PARK RD, $1,295,251

122 STATE PLACE, $911,500

2902 ROUTE 102, $232,529 DUXBURY ROAD, $33,800
10 Taylor, $266,591MUD CREEK WMA, $8,049132 State Street, $741,381118 State Street, $808,15848 SALMON HOLE LANE, $4,389110 HATCHERY ROAD, $210,973McKinley Ave Complex, $130,500

22 MAIN STREET, $814,170134 State Street, $907,755136 State Street, $938,4001756 ROUTE 302, $1,232,277126 State Street, $1,309,24565 EMERALD LAKE LANE, $61,888400 SEYON PARK ROAD, $51,353
3902 ROXBURY ROAD, $105,845BLAST FURNACE RD, $13,169400 SEYON PARK ROAD, $124,318ROUTE 207, TOWN HWAY 2, $500,000

0

5

10

15

20

25

30

0 1 2 3 4 5 6

Cr
iti

ca
lit

y

Floodplain and River Corridor Vulnerability

Risk at 50 Vermont State Owned Buildings, With Replacement Value

HIGH
RISK

LOW
RISK

Blue text = Top 10 Buildings to assess
Light blue text = Next 5 buildings







FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 
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Building Address & Description: 5 Green Mountain Drive, Montpelier, VT  (BGS ID #01030) 
Local Contact: Tom Tomasi & Richard Kehne, VT Buildings & General Services 
Assessment Team: Tom Bursey (FFF), Cameron Burrows (FFF), Roy Schiff (MMI), Brian Cote (MMI) 
 Jason Dolmetsch (MSK), Sean Cohen (MSK), Lauren Weston (MMI) 

Exterior Photos: 

Figure 1:  West Façade looking East (photo credit:  Freeman French Freeman)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 2:  Flood Hazard Map (1in = 50 ft)
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Plan View with Lowest Points of Entry:

Figure 3:  Lowest Point of Entry (1in = 50 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 4:  Basement (walk-out) floor plan from building-posted egress map (N.T.S.)

Figure 5:  Basement floor plan from June 2008 Floor Plan drawings, Sheet A-1 (N.T.S.)
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Photo Documentation: 

Figure 6:  Basement exit door west   Figure 7:  Elevator machine room equip 

Figure 8:  Elevator        Figure 9:  EMR equipment 
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Figure 10: Liebert network power units   Figure 11:  Emergency Generator Tank Monitor 

Figure 12:  Basement electrical and mechanical equipment. 
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Figure 13 & 14:  Mechanical rooms 

Figure 15:  Pad mounted Generator (SE corner)      Figure 16:  Building West Elevation 

Figure 17:  Openings in south façade   Figure 18:  Vents and openings in west façade 
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Building Information: 

ADDRESS: 5 Green Mountain Drive, Montpelier 
BUILDING ID: 01030 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: Department of Labor 
REPLACEMENT VALUE (2017): $9,193,085 
SQUARE FOOTAGE: 26,752 sq. ft. 
NO. OF FLOORS: 2
GROSS FLOOR AREA: 26,752 sq. ft. (two levels above grade excluding basement) 
BASEMENT AREA: 13,376 sq. ft. 
COST PER SQUARE FOOT: $343.64 / sq. ft.  (Replacement value / gross floor area) 

(without basement) 
FOUNDATION: 

Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
Basement – Reinforced Concrete Slab on Ground 
Upper Floors – Reinforced Concrete on Metal Deck 

EXTERIOR WALLS: 
Brick on masonry, Native Stone on Masonry 

GENERAL CONTENTS/USAGE: 
Basement – primarily used for building systems such as mechanical, electrical, plumbing, fire 
protection, Tel-com, and elevator machine room, along with restrooms, office space, and 
storage of supplies. 

BASEMENT FLOOR AREA: 13,376 sq. ft. 
NO OF FLOORS: 2 (two levels above grade excluding basement) 
GROSS BUILDING AREA: 26,752 sq. ft. 



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM 

Page ____ of ____ 

Risk Overview 

FEMA Zone: Zone AE and Zone X 
100-year Flood Elevation: 522.8 ft NAVD 88 
500-year Flood Elevation: 524.2 ft NAVD 88 
River Corridor: Yes, northwest portion of the building 

Ground Surface Elevation: 521.59 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 522.29 ft NAVD 88 (threshold at walk-out overhead door) 
Basement: Yes – top of bottom floor = 522.32 ft NAVD 88 (basement) 

Top of next highest floor = 534.1 ft NAVD 88 (1st Floor)
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (basement) consists of 
building systems such as mechanicals, electrical panels, plumbing, fire protection systems, Tel-com 
panels, and elevator controls, along with restrooms, office space, and space generally used for 
storage of supplies.  Also exterior mounted emergency generator and chiller equipment.  

Risk Narrative: 

Flood Vulnerability: 
The building is located within the left floodplain (looking downstream) of the Winooski River.  
Approximately half of the building is located within the Zone AE Special Flood Hazard Area 
(SFHA) as depicted on FEMA Flood Insurance Rate Map (FIRM) Panel No. 0264E dated March 19, 
2013, therefore an Elevation Certificate has been prepared.  Based on the data provided on the 
Elevation Certificate, the lowest floor (basement) would be flooded during the 100-year and 
500-year flood, however the upper floors (1st floor and 2nd floor) would not be flooded.  During 
the 100-year flood, the depth of water would be approximately 0.5 feet above the basement 
floor, and the depth above the basement floor would be approximately 1.9 feet during the 500-
year flood. 

The items damaged during a flood include the majority of the building systems such as 
mechanical and electrical systems, plumbing and fire protection systems, Tel-com systems, and 
elevator controls.  Damage also includes all porous finishes (wood, wainscoting, sheetrock, 
carpeting, etc.).  All exterior and interior non-porous surfaces below flood levels would require 
clean up.  All items stored at or below the flood levels would be damaged and potentially lost as 
well.  Exterior mounted equipment including an emergency generator and chiller equipment 
located to the southeast of the building appears to be located outside of the FEMA Hazard 
Areas, although may be susceptible to flood damage.  Additional information regarding 
potential flood damages is provided with the Recommendations. 
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Erosion Vulnerability: 
The left boundary of the Vermont River Corridor (looking downstream) passes through the 
northwest corner of the building.  Note that the river corridor includes both a meander belt 
(formerly called the fluvial erosion hazard zone) plus a 50-foot buffer.  The corridor boundary is 
located approximately 400 feet from the top of river bank.  The land between the building and 
river bank consists primarily of a parking lot, access drives, and green space.  Given the setting in 
relation to the river corridor and the characteristics of flooding on the Winooski River, risk of 
damage due to erosion at this building would be considered medium to low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

It is our understanding that the basement will be approximately 0.5 feet below water during a 100-year 
flood and approximately 1.9 feet below water during a 500-year flood.  The majority of building 
Mechanical / Electrical / Plumbing / Fire Protection / Tel-com / and elevator machine room fixed 
equipment are located within the basement level.  Exterior mounted equipment including an emergency 
generator and some chiller equipment on the south side of the building appears to be mounted above 
the 500-year level on stands (pending verification from Elevation Certificate survey).  Typical flood 
waters bring strong currents and debris that may increase the potential to damage or destroy all 
exterior mounted equipment. 

Mitigation Options: 

If left as is and allowed to flood, the repair cost for the basement level can be estimated at 
$3,519,112.94. 

It is recommended that the State investigate relocating the fire alarm, security, electrical, and Tel-com 
panels to spaces on upper levels to minimize renovation costs after a flood.  Relocation of other heavier 
equipment and mechanicals such as boilers and hot water heater could take up too much valuable 
program space.  To relocated select building utility systems, an estimated allowance of S180,000 can be 
assumed. 

Alternatively, dry flood proofing the perimeter openings at the basement level to a point above the 500-
year flood could be an option because the flood waters do not exceed 3.0’ and the “basement” is 
essentially a floor on grade with level walk-out ability.  To add flood shields to the basement level 
openings, as well as emergency power and pumping systems, an estimated allowance of $2,338,964 can 
be assumed. 
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Another option would be to demolish the existing building then rebuilt in place at a higher elevation and 
/ or protected from flooding.  The cost to demolish the building and rebuild at the existing location can 
be estimated as $9,193,085. 

The final option would be to design and construct a new building with the same square foot area at a 
new location that is not subject to flooding or erosion hazards.  The estimated cost to design and 
construct a new building of the same area can be estimated at $12,410,664. 

Summary of Mitigation Strategies: 

A. Leave as-is and allow to flood:  $3,519,113 
B. Allow to flood and relocate selected systems to upper floors above the 500-year 

floodplain:  $180,000 
C. Dry flood proof perimeter building wall openings to a point above the 500 year flood 

plain, ensure available emergency power, and continually pump floodwater that 
breaches the flood proofing to minimize damage potential for existing building systems 
and allow systems reuse with minimal repair once floodwaters recede:  $2,338,964 

D. Demolish and replace building in existing location:  9,193,085 
E. Design and construct new building of same square foot area in new location:  

$12,410,664 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $3,519,113 

Elevate Utilities: 
Recommended in advance of flood for certain 
utilities, larger utilities recommend leave as-is 
because equipment is large and space is limited. 

$180,000 

Dry Flood-proofing: Could be considered as an option. $2,338,964 

Building Relocation: Optional, however not recommended.  

Elevate Building: Optional, however not recommended.  

Sealing of Openings: Could be part of dry flood proofing measures.  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 6,038,077 

Benefit – Cost Summary: 

Total Project Benefits $ 9,193,085 Replacement Value 
Total Project Cost $ 6,038,077 Potential Mitigation Cost 
Benefit – Cost Ratio 1.52 Replacement Value / Mitigation Cost 
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Building Address & Description: 82 Railroad Row, White River Junction, VT  (BGS ID #06420) 
Local Contact: Shawn Brown and Mike Kuban, VT Buildings & General Services 
Assessment Team: Cameron Burrows (FFF), Brian Cote (MMI) 

Exterior Photos: 

Figure 1:  Front entrance looking east (photo credit:  Freeman French Freeman)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 2:  Flood Hazard Map (1in = 50 ft)
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Plan View with Lowest Points of Entry:

Figure 3:  Lowest Point of Entry (1in = 50 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 4:  Building Floor Plan provided by BGS (N.T.S.).
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Photo Documentation: 

Figure 5:  Exterior pad mount transformer.      Figure 6:  Exterior Storage Shed. 

Figure 7: Vent pipe     Figure 8:  Exterior doors. 
(underground fuel tank?).   
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Figure 9:  Exterior doors/ windows/ vents. 

Figure 10 & 11:  At-grade access panels on site, contents unknown. 

Figure 12:  Unsealed exterior wall penetration(s).         Figure 13:  Woodwork 
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Figure 14 & 15:  Fixed Furnishings 

Figure 16:  Emergency Generator   Figure 17:  Entry Stair and Metal Detector. 
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Figure 18:  Custodial room.     Figure 19:  Compressor. 

Figure 20:  Elevator equipment.      Figure 21:  Network Server Room 
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Figure 22:  Conference Room Finishes     Figure 23:  Control Panels 

Figure 24:  Open office space. 



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM 

Page ____ of ____ 

Building Information: 

ADDRESS: 82 Railroad Row 
BUILDING ID: 06420 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: District Court House 
REPLACEMENT VALUE (2017): $6,265,800 
SQUARE FOOTAGE: 24,720 sq. ft. 
NO. OF FLOORS: 2
GROSS FLOOR AREA: 24,720 sq. ft. 
BASEMENT AREA: N/A (Slab on Grade) 
COST PER SQUARE FOOT: $253.47 / sq. ft.  (Replacement value / gross floor area) 

(without basement) 
FOUNDATION: 

Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
First Floor – Concrete Slab on Compacted Fill 
Second Floor – 3.5-inch Concrete on Metal Deck and Steel Joists 

EXTERIOR WALLS: 
Brick on masonry 

GENERAL CONTENTS/USAGE: 
Primary use on first floor includes entrance area with security office, clerks office, jury rooms, 
court room, holding areas, restrooms, and office space.  Also includes building systems such as 
mechanicals, electric panels (including an emergency generator), plumbing, fire protection, Tel-com 
and I.T. equipment, and elevator controls.  Exterior equipment includes pad mounted transformer. 

BASEMENT FLOOR AREA: 0 sq. ft. 
NO OF FLOORS: 2
GROSS BUILDING AREA: 24,720 sq. ft. 
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Risk Overview 

FEMA Zone: Zone AE and Zone X 
100-year Flood Elevation: 354.2 ft NAVD 88 
500-year Flood Elevation: 360.0 ft NAVD 88 
River Corridor: Yes, nearly all the building except southwest corner 

Ground Surface Elevation: 358.59 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 359.32 ft NAVD 88 (threshold at walk-out overhead door) 
Basement: No 

Top of lowest floor = 359.32 ft NAVD 88 (1st Floor)
Historic Building: No 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (first floor) consists of 
building systems such as mechanicals, electrical panels, plumbing, fire protection systems, Tel-com 
panels, I.T. equipment, and elevator controls.  Also includes court rooms, jury rooms, office space, 
holding areas, entry area with security check point, and restrooms. 

Risk Narrative: 

Flood Vulnerability: 
The building is located within the right floodplain (looking downstream) of the White River.  The 
northern half of the building is located within the Zone AE Special Flood Hazard Area (SFHA) as 
depicted on FEMA Flood Insurance Rate Map (FIRM) Panel No. 0389E dated September 28, 
2007.  The southern half of the building is located within the Zone X SFHA.  Since the building is 
located within the SFHA’s, an Elevation Certificate has been prepared.  Based on the data 
provided on the Elevation Certificate, the lowest floor (1st floor) would be flooded during the 
500-year flood, however not during the 100-year or Base Flood.  The first floor elevation is 
approximately 5.1 feet above the Base Flood Elevation (BFE).  During the 500-year flood, the 
depth of water would be approximately 0.7 feet above the first floor. 

The items damaged during a flood include the majority of the building systems such as 
mechanical and electrical systems, plumbing and fire protection systems, Tel-com systems, I.T. 
equipment, and elevator controls.  Damage also includes all porous finishes (wood, wainscoting, 
sheetrock, carpeting, etc.), as well as detailed woodwork and fixed furnishings.  All exterior and 
interior non-porous surfaces below flood levels would require clean up.  All items stored at or 
below the flood levels would be damaged and potentially lost as well.  Exterior mounted 
equipment such as the transformer located to the southeast of the building may be susceptible 
to flood damage.  Additional information regarding potential flood damages is provided with the 
Recommendations. 
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Erosion Vulnerability: 
The right boundary of the Vermont River Corridor (looking downstream) passes through the 
southwest corner of the building making almost the entire building located within the corridor.  
Note that the river corridor includes both a meander belt (formerly called the fluvial erosion 
hazard zone) plus a 50-foot buffer.  The corridor boundary is located approximately 170 feet 
from the top of river bank, while the northern most corner of the building is located only about 
45 feet from the top of river bank.  The land between the building and river bank includes an 
access drive and a small amount of landscaped green space.  There was some evidence of 
erosion observed along the river bank, although the majority seemed to be a result of 
stormwater runoff flowing down the bank.  The river bank is heavily vegetated with brush and 
large mature trees.  Note that the confluence between the White River and Connecticut River is 
approximately 1,000 feet downstream of the building. 

Although the building is located in close proximity to the top of river bank and within the river 
corridor, the White River in this location is not known to move dramatically during flooding, 
however the risk of damage due to erosion at this building would still be considered moderate 
to high. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

It is our understanding that the first floor slab on grade will be approximately 0.7 feet below water 
during a 500-year flood.  The majority of building Mechanical / Electrical (including an emergency 
generator) / Plumbing / Fire Protection / Tel-com / I.T. Equipment and elevator controls are located on 
the first floor.  Exterior equipment includes a pad mounted transformer.  Other site items include grade 
level access panels to underground vaults (requires verification), and a freestanding storage shed. 

Based on the information gathered during the building assessment, we recommend the following: 

A. Leave as-is and allow first floor to flood for a post-flood renovation cost of $3,320,874. 
B. Consider dry flood proofing at the perimeter building wall openings (doors, windows, vents) 

with flood shields to a point above the 500-year floodplain plus 1-foot.  Ensure available 
emergency power, and continually pump any miscellaneous water which breaches the flood 
proofing to minimize the potential for damage to existing building systems in order to allow 
system reuse with minimal or no repair once floodwaters recede.  It is our opinion that adding 
dry flood proofing shields for 10 openings at the ground floor perimeter within 1’ of the finish 
floor could add between $150,000 and $250,000 to the above estimate. 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $3,320,874 

Elevate Utilities: Following Flood (if recommended at the time)  

Dry Flood-proofing: Up to the 500-year flood plus 1-foot $250,000 

Building Relocation: Not recommended.  

Elevate Building: Not feasible.  

Sealing of Openings: Would be part of dry flood proofing measures.  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 3,570,874 

Benefit – Cost Summary: 

Total Project Benefits $ 6,265,800 Replacement Value 
Total Project Cost $ 3,570,874 Potential Mitigation Cost 
Benefit – Cost Ratio 1.75 Replacement Value / Mitigation Cost 
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Building Address & Description: 101 State Place, Rutland, VT  (BGS ID #06307) 
Local Contact: Steven Lahue and Rob Gallipo, VT Buildings & General Services 
Assessment Team: Jason Dolmetsch (MSK), Sean Cohen (MSK), Roy Schiff (MMI) 

Exterior Photos 

Figure 1:  Front Entrance looking Southwest (photo credit:  MSK Engineering, Inc.)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 2:  Flood Hazard Map (1in = 60 ft)
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Plan View with Lowest Points of Entry:

Figure 3:  Lowest Point of Entry (1in = 60 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 4:  First Floor Plan View (not to scale)
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Photo Documentation: 

Figure 5: Boiler in Mechanical Room (Source: MSK) Figure 6: Exterior A/C Units (Source: MSK)

Figure 7: Telcom / Security Panels (Source: MSK)
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Figure 8: Office Space (Source: MSK) Figure 9: Break Room (Source: MSK)

Figure 10: Office supplies and equipment (Source: MSK)
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Building Information: 

ADDRESS: 101 State Place, Rutland, VT 
BUILDING ID: 06307 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: Department of Motor Vehicles 
REPLACEMENT VALUE (2017): $506,300 
SQUARE FOOTAGE: 3,002 sq. ft. 
NO. OF FLOORS: 1
GROSS FLOOR AREA: 3,002 sq. ft. 
BASEMENT AREA: n/a 
COST PER SQUARE FOOT: $168.65 / sq. ft. (Replacement Value / Gross Floor Area) 

FOUNDATION: 
Concrete Footing, Concrete Slab 

FLOOR STRUCTURE: 
First Floor – Concrete Slab on Ground over Compacted Base 
Second Floor – Wood Plank and Plywood on Wood Beam Framing 

EXTERIOR WALLS: 
Wood Siding 

GENERAL CONTENTS/USAGE: 
Building used primarily for regional office space and DMV service center for customers.  First floor 
includes building mechanicals such as boiler and water heater, plumbing, electrical and Telcom 
panels, and security system.  A/C units located outside at the northwest corner of the building. 

1ST FLOOR AREA: 3,002 sq. ft. 
NO OF FLOORS: 1
GROSS BUILDING AREA: 3,002 sq. ft. 
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Risk Overview 

FEMA Zone: n/a (outside of FEMA Special Flood Hazard Areas, see Risk Narrative) 
100-year Flood Elevation: 605.5 ft NAVD 88 
500-year Flood Elevation: 607.2 ft NAVD 88 
River Corridor: No, approximately 20 feet away 

Ground Surface Elevation: 608.2 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 609.36 ft NAVD 88 (threshold) 
Basement: No 
Historic Building: No 

Description of Space Below Flood Levels: As indicated by the elevation data provided above, there 
are no spaces in the building that are below flood levels.  However, during Tropic Storm Irene in 
August 2011, a portion of the building’s first floor was inundated.  The first floor contains office space 
and all building mechanicals including the boiler, water heater, electrical and Telcom panels, and 
building security system. 

Risk Narrative: 

Flood Vulnerability: 
The building is located outside of the FEMA Floodway, Zone AE, and Zone X Special Flood Hazard 
Area (SFHA) as depicted on the FEMA Flood Insurance Rate Map (FIRM) Panel No. 0238D dated 
August 28, 2008.  The FEMA FIRM indicates that flooding primary occurs opposite of the building 
after overtopping U.S. Route 7 and inundating low lying areas to the east.  However, during 
Tropical Storm Irene in August 2011, this building was inundated by flood waters.  For this 
reason, an Elevation Certificate has been prepared. 

The data collected as part of the Elevation Certificate indicates that the first floor of the building 
and lowest grade adjacent to the building are above the published FEMA 100-year or Base Flood 
Elevation (BFE) and the 500-year Flood Elevation by at least a foot (see Figure 3).   

If the building was to flood again, the items that could potentially sustain damaged include all 
mechanical systems such as the boiler, water heater, plumbing, electrical and Telcom panels, 
and building security systems.  In addition, all porous finishes (wood, wainscoting, sheetrock, 
carpeting, etc.) would sustain damage if flooding occurs.  All exterior and interior non-porous 
surfaces would also require clean up.  All items stored near or on the first floor elevation could 
potentially be damaged depending on the amount of flood inundation.  Additional information 
regarding potential flood damages is provided with the Recommendations. 
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Erosion Vulnerability: 
The building is located outside of the Vermont River Corridor.  Note that the river corridor 
includes both a meander belt (formerly called the fluvial erosion hazard zone) plus a 50-foot 
buffer.  The northeast corner of the building is located approximately 20 feet from the right 
edge of the corridor (looking downstream).  The top of river bank is located an additional 400 
feet away from the building.  There are several buildings, parking areas, and access drives 
located between the DMV building and the top of river bank.  Given the setting in relation to 
East Creek, risk of damage due to erosion at this building would be considered medium to low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

Based on the recent history of flood inundation at this building, it is our opinion that dry flood proofing 
of the building could be a consideration as an added level of protection.  It is our opinion that adding dry 
flood proofing shields for openings at the ground floor perimeter within 1-foot of the finished floor 
could cost between $150,000 and $250,000.  In addition, it is recommended to investigate elevating 
electrical, Telcom, fire alarm, and security systems or relocating them to upper floors or attic space to 
minimize renovation costs after a flood.  An allowance of approximately $50,000 should be anticipated 
for utility relocation.  All electronic equipment such as desktop computers and servers should be raised 
off the floor to prevent potential damage in the event of a flood. 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Not recommended  

Elevate Utilities: Recommended in advanced to a flood event for 
certain utilities and building functions $50,000 

Dry Flood-proofing: Could be considered as an option $250,000 

Building Relocation: Not recommended  

Elevate Building: Not Recommended  

Sealing of Openings: Not necessary  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 300,000 

Benefit – Cost Summary: 

Total Project Benefits $ 506,300 Replacement Value 
Total Project Cost $ 300,000 Potential Mitigation Cost 
Benefit – Cost Ratio 1.69 Replacement Value / Mitigation Cost 
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Building Address & Description: 116 State Street, Montpelier, VT  (BGS ID #06019) 
Local Contact: David Latoundji & Richard Kehne, VT Buildings & General Services 
Assessment Team: Tom Bursey (FFF), Brian Cote (MMI), Jason Dolmetsch (MSK), 
 Lauren Weston (MMI) 

Exterior Photos: 

Figure 1:  Front Entrance looking South (photo credit:  Freeman French Freeman)
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Figure 2:  Rear Entrance looking North (photo credit:  Grenier Engineering, PC)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 3:  Flood Hazard Map (1in = 30 ft)
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Plan View with Lowest Points of Entry:

Figure 4:  Lowest Point of Entry (1in = 30 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 5:  Plan from September 2004 Mechanical Systems Improvements; Plan E1 (N.T.S.)
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Photo Documentation: 

   

Figure 6 & 7:  Basement Electrical and mechanical 

    

Figure 8 & 9:  Basement mechanical and electrical 
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Figure 10 & 11:  Basement mechanical and elevator 

      

Figure 12 & 13:  Basement electrical and seating space 
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Figure 14 & 15:  Basement restroom and recessed entry 

   

Figure 16 & 17:  Basement shower and restroom 
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Figure 18:  Basement storage space 

Figure 19:  Basement recessed entry 
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Figure 20:  East façade and openings 

Figure 21:  South façade and recessed basement entry 
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Building Information: 

ADDRESS: 116 State Street, Montpelier 
BUILDING ID: 06019 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: Agriculture, Food and Markets 
REPLACEMENT VALUE (2017): $4,838,493.24 
SQUARE FOOTAGE: 18,775 sq. ft. 
NO. OF FLOORS: 5
GROSS FLOOR AREA: 18,775 sq. ft. 
BASEMENT AREA: 4,592 sq. ft. 
COST PER SQUARE FOOT: $257.71 / sq. ft. (replacement value / gross floor area) 

FOUNDATION: 
Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
Basement – Reinforced Concrete Slab on Ground 
First Floor – Elevated Lift Slab
Upper Floors – Wood Plank on Wood Joists 

EXTERIOR WALLS: 
Concrete Block – Decorative Solid Brick Exterior, Native Stone on Masonry 

GENERAL CONTENTS/USAGE: 
Basement – Building mechanicals, elevator controls, bathrooms (2), equipment & supply storage 

BASEMENT FLOOR AREA: 4,592 sq. ft. 
NO OF FLOORS: 5
GROSS BUILDING AREA: 22,738 sq. ft. 



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM 

Page ____ of ____ 

Risk Overview 

FEMA Zone: Zone AE 
100-year Flood Elevation: 525.2 ft NAVD 88 
500-year Flood Elevation: 526.7 ft NAVD 88 
River Corridor: No, located approximately 110’ away to the south of the building 

Ground Surface Elevation: 522.65 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 522.65 ft NAVD 88 (threshold of rear entrance to basement level) 
Basement: Yes – top of bottom floor elevation = 521.22 ft NAVD 88 
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor (basement) includes mechanical room for the  
building, elevator control room, two bathrooms, and storage space. 

Risk Narrative: 

Flood Vulnerability: 
The building is located within the right floodplain (looking downstream) of the Winooski River.  
The entire building is located within the Zone AE Special Flood Hazard Area (SFHA) as depicted 
on FEMA Flood Insurance Rate Map (FIRM) Panel No. 0264E dated March 19, 2013, therefore an 
Elevation Certificate has been prepared.  Based on the data provided on the Elevation 
Certificate, the lowest floor (basement) would be flooded during the 100-year and 500-year 
flood, however the upper floors (1st floor through 4th floor including Mezzanine) would not be 
flooded.  During the 100-year flood, the depth of water would be approximately 4 feet above 
the basement floor, and the depth above the basement floor would be approximately 5.5 feet 
during the 500-year flood. 

The items damaged during a flood include items such as mechanical systems, insulation 
surrounding the copper piping, electrical systems, and all porous finishes (wood, wainscoting, 
sheetrock, carpeting, etc.).  All exterior and interior non-porous surfaces below flood levels 
would require clean up.  All items stored at or below the flood levels would be damaged and 
potentially lost as well.  Additional information regarding potential flood damages is provided 
with the Recommendations. 

Erosion Vulnerability: 
The building is located outside of the Vermont River Corridor.  Note that the river corridor 
includes both a meander belt (formerly called the fluvial erosion hazard zone) plus a 50-foot 
buffer.  The right edge of the corridor is located approximately 110 feet to the south of the 
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building, across the rear parking lot and on the opposite side of the railroad tracks.  It is an 
additional 130 feet from the corridor boundary across another parking lot to the top of river 
bank, which consists of a combination of retaining walls and riprap armoring through this reach.  
Given the setting in relation to the river corridor and the characteristics of flooding on the 
Winooski River, risk of damage due to erosion at this building would be considered low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Recommendation: 

It is our opinion that the basement could be remediated back to as-is or better condition for the amount 
allocated.  This includes elevator repair including possible cab replacement, decontaminating and 
reinsulating all copper piping, replacing all electrical, and replacing all porous finishes (wood, 
wainscoting, carpeting, etc.) and decontaminating all non-porous surfaces, inside and out (including the 
marble in the bathrooms, and the red stone and brick on the outside, etc.). 

Three items of note but out of the scope of this document: 
1) There are two Glycol loops in the boiler room (one snowmelt and the other a heating supply 

line) that have the potential to contaminate flood water. 
2) There are unknown content in the storage room(s) B17, 19 & 20 on the plan that may have the 

potential of contaminating flood water. Our recommendation would be to remove/ relocate any 
material from these storage rooms that would potentially cause a hazardous condition if 
flooding occurs. 

3) There are unknown content in other storage rooms within the basement, it is recommended to 
elevate valuable or irreplaceable items to be stored above the specified flood depths. 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $1,418,743.21 

Elevate Utilities: Following a flood event. 
(if recommended at that time) 

Dry Flood-proofing: Not recommended due to basement condition  

Building Relocation: Not Recommended  

Elevate Building: Not Recommended  

Sealing of Openings: Not necessary  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 1,418,743.21 

Benefit – Cost Summary: 

Total Project Benefits $ 4,838,949 Replacement Value 
Total Project Cost $ 1,418,743 Potential Mitigation Cost 
Benefit – Cost Ratio 3.41 Replacement Value / Mitigation Cost 
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Building Address & Description: 118 State Street, Montpelier, VT  (BGS ID #06030) 
Local Contact: David Latoundji & Richard Kehne, VT Buildings & General Services 
Assessment Team: Tom Bursey (FFF), Alex Halpern (FFF), Roy Schiff (MMI), Brian Cote (MMI) 
 Jason Dolmetsch (MSK), Sean Cohen (MSK), Lauren Weston (MMI) 

Exterior Photos: 

Figure 1:  Front Entrance looking South (photo credit:  Freeman French Freeman)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 2:  Flood Hazard Map (1in = 30 ft)
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Plan View with Lowest Points of Entry:

Figure 3:  Lowest Point of Entry (1in = 30 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure4:  Basement Floor Plan from August 1998 Floor Plan drawings, Sheet A-1 (N.T.S.)Figure 4:  Basement Floor Plan from August 1998 Floor Plan drawings, Sheet A-1 (N.T.S.)

Figure 5:  1st Floor Plan from August 1998 Floor Plan drawings, Sheet A-1 (N.T.S.)
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Photo Documentation: 

Figure 6:  West Elevation 

Figure 7:  North Elevation 
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Figure 8:  West Elevation 

Figure 9:  Crawl Space 
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Figure 10:  Tele-com panel 

Figure 11:  Basement Steam  
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Figure 12:  East elevation 

Figure 13:  IT, Electrical, Security 
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Building Information: 

ADDRESS: 118 State Street, Montpelier 
BUILDING ID: 06030 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: Veteran’s Affairs 
REPLACEMENT VALUE (2017): $808,158 
SQUARE FOOTAGE: 3,360 sq. ft. 
NO. OF FLOORS: 2 (2 levels above grade excluding basement) 
GROSS FLOOR AREA: 3,360 sq. ft.   
BASEMENT AREA: 1,351 sq. ft. 
COST PER SQUARE FOOT: $240.52 / sq. ft. (replacement value / gross floor area) 

FOUNDATION: 
Raised Wood and Stone 

FLOOR STRUCTURE: 
Basement –Concrete on Ground 
Upper Floors – Wood Plank on Wood Joists 

EXTERIOR WALLS: 
Brick on Stud, Wood Siding 

GENERAL CONTENTS/USAGE: 
Basement – Building mechanicals, plumbing, electrical and Tel-com panels, fire protection 
Systems, fixed equipment 

BASEMENT FLOOR AREA: 1,351 sq. ft. 
NO OF FLOORS: 2
GROSS BUILDING AREA: 3,360 sq. ft. 



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM 

Page ____ of ____ 

Risk Overview 

FEMA Zone: Zone AE 
100-year Flood Elevation: 525.2 ft NAVD 88 
500-year Flood Elevation: 526.7 ft NAVD 88 
River Corridor: No, located approximately 50 feet away to the south of the building 

Ground Surface Elevation: 524.70 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 527.03 ft NAVD 88 (threshold) 
Basement: Yes – top of bottom floor elevation = 518.62 ft NAVD 88 
 Top of next highest floor elevation = 527.03 ft NAVD 88 
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (basement) consists of 
building systems such as mechanicals, electrical panels, plumbing, fire protection systems, Tel-com 
panels, and otherwise generally vacant with only a small number of miscellaneous items stored. 

Risk Narrative: 

Flood Vulnerability: 
The building is located within the right floodplain (looking downstream) of the Winooski River.  
The entire building is located within the Zone AE Special Flood Hazard Area (SFHA) as depicted 
on FEMA Flood Insurance Rate Map (FIRM) Panel No. 0264E dated March 19, 2013, therefore an 
Elevation Certificate has been prepared.  Based on the data provided on the Elevation 
Certificate, the lowest floor (basement) would be flooded during the 100-year and 500-year 
flood, however the upper floors (1st floor through 4th floor including Mezzanine) would not be 
flooded.  During the 100-year flood, the depth of water would be approximately 6.6 feet above 
the basement floor, and the depth above the basement floor would be approximately 8.1 feet 
during the 500-year flood.  Note that with an elevation of 527.03 (see Figure 3 above), the 1st

floor is more than a foot above the 100-year flood, however is only approximately 0.3 feet 
above the 500-year flood elevation. 

The items damaged during a flood include the majority of the building systems such as 
mechanical, plumbing, electrical panels, fire protection systems, and Tel-com systems.  Damage 
also includes all porous finishes (wood, wainscoting, sheetrock, carpeting, etc.).  All exterior and 
interior non-porous surfaces below flood levels would require clean up.  Additional information 
regarding potential flood damages is provided with the Recommendations. 
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Erosion Vulnerability: 
The building is located outside of the Vermont River Corridor.  Note that the river corridor 
includes both a meander belt (formerly called the fluvial erosion hazard zone) plus a 50-foot 
buffer.  The right edge of the corridor is located approximately 50 feet to the south of the 
building, across the rear parking lot and on the opposite side of the railroad tracks.  It is an 
additional 130 feet from the corridor boundary across another parking lot to the top of river 
bank, which consists of a combination of retaining walls and riprap armoring through this reach.  
Given the setting in relation to the river corridor and the characteristics of flooding on the 
Winooski River, risk of damage due to erosion at this building would be considered low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

It is our understanding that the basement will flood with the depth of water being 6.6 feet during the 
100-year flood and 8.1 feet during the 500-year flood.  The first floor elevation will be approximately 1.8 
feet above the 100-year flood, however 500-year flood will be within 0.3 feet of the first floor elevation. 

The majority of building Mechanical / Electrical / Plumbing / Fire Protection / Tel-com / fixed equipment 
is located in the basement and will be completely underwater in both the 100-year and 500-year flood 
conditions. 

We recommend the following: 

Relocated basement mounted Tel-com, electrical and IT panels to upper levels to prevent flood damage 
and allow the building to flood.  The presence of first floor wood framing and siding along with the 
presence of a basement makes dry flood proofing an undesirable option for this building. 

Opinion of construction costs: 

A. If left as is and allowed to flood, in our opinion, the renovation cost to repair damage to the 
basement could be $300,000. 

B. Plus the following allowance to permanently relocate existing fixed equipment ahead a flood 
event. 
a) Electrical Panels: $25,000 
b) Tel-com Panels: $15,000 
c) I.T. Racks:  $15,000 

Total:  $55,000 

Total estimate A = $300,000 

Total estimate B = $55,000 



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM 

Page ____ of ____ 

Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $300,000 

Elevate Utilities: Recommended in advance of flood for specific 
utilities. $55,000 

Dry Flood-proofing: Not recommended  

Building Relocation: Not Recommended  

Elevate Building: Could be an option, but not recommended  

Sealing of Openings: Not required  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 355,000 

Benefit – Cost Summary: 

Total Project Benefits $ 808,158 Replacement Value 
Total Project Cost $ 355,000 Potential Mitigation Cost 
Benefit – Cost Ratio 2.28 Replacement Value / Mitigation Cost 
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Building Address & Description: 120 State Street, Montpelier, VT  (BGS ID #06020) 
Local Contact: David Latoundji & Richard Kehne, VT Buildings & General Services 
Assessment Team: Tom Bursey (FFF), Roy Schiff (MMI), Brian Cote (MMI), Lauren Weston (MMI), 
 Cameron Burrows (FFF), Jason Dolmetsch (MSK), Sean Cohen (MSK) 

Exterior Photos: 

Figure 1:  Front Entrance looking South (photo credit:  Grenier Engineering, PC)
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Exterior Photos: 

Figure 2:  North Façade (photo credit:  Freeman French Freeman)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 3:  Flood Hazard Map (1in = 30 ft)



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM

Page ____ of ____

Plan View with Lowest Points of Entry:

Figure 4:  Lowest Point of Entry (1in = 30 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 5:  Basement Floor Plan (source: VT Buildings & General Services, N.T.S.)
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Photo Documentation: 

Figure 6:  West and south façades 

Figure 7:  East and south façades 
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Figure 8 & 9:  East areaway 

Figure 10:  South areaway and loading dock 
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Figure 11:  Exterior drainage structure 

Figure 12:  Basement electrical equipment 

Figure 13:  Basement mechanical equipment 
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Figure 14:  Basement electrical equipment 

Figure 15:  Basement electrical equipment 
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Figure 16:  Basement Tel-com equipment 

Figure 17:  Basement sprinkler room 
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Figure 18:  Basement mechanical equipment 

Figure 19:  Basement electrical equipment 
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Figure 20:  Basement floor trench with cover plate 

Figure 21:  Basement elevators 
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Figure 22:  Basement office space 

Figure 23:  Basement breakroom space 
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Figure 24:  Basement breakroom space 

Figure 25:  Basement window into areaway 
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Figure 26:  Areaway with grate cover
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Building Information: 

ADDRESS: 120 State Street, Montpelier 
BUILDING ID: 06020 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: Digital Services, BGS, Maintenance, DHR, VTHR, DMV 
REPLACEMENT VALUE (2017): $21,263,384 
SQUARE FOOTAGE: 68,325 sq. ft. 
NO. OF FLOORS: 5
GROSS FLOOR AREA: 68,325 sq. ft. 
BASEMENT AREA: 12,752 sq. ft. 
COST PER SQUARE FOOT: $311.21 / sq. ft. (Replacement value / gross floor area) 

FOUNDATION: 
Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
Basement – Reinforced Concrete Slab on Ground 
Upper Floors – Elevated Lift Slabs 

EXTERIOR WALLS: 
Brick on Masonry, Native Stone on Masonry 

GENERAL CONTENTS/USAGE: 
Basement – building systems such as mechanicals, electrical (including emergency generator), 
plumbing, fire protection, tel-com, and elevator controls.  Also includes conference / meeting 
areas, office space, and equipment / supply storage. 
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Risk Overview 

FEMA Zone: Zone AE 
100-year Flood Elevation: 524.8 ft NAVD 88 
500-year Flood Elevation: 526.2 ft NAVD 88 
River Corridor: Yes, crosses southwest corner of the building 

Ground Surface Elevation: 520.31 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 522.64 ft NAVD 88 (window sill) 
Basement: Yes – top of bottom floor = 519.35 ft NAVD 88 (basement) 
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (basement) consists of 
building mechanicals, electrical panels (including emergency generator), plumbing, fire protection 
systems, Tel-com panels, and elevator controls, as well as conference rooms, office space, and  
equipment / supply storage. 

Risk Narrative: 

Flood Vulnerability: 
The building is located within the right floodplain (looking downstream) of the Winooski River.  
The entire building is located within the Zone AE Special Flood Hazard Area (SFHA) as depicted 
on FEMA Flood Insurance Rate Map (FIRM) Panel No. 0264E dated March 19, 2013, therefore an 
Elevation Certificate has been prepared.  Based on the data provided on the Elevation 
Certificate, the lowest floor (basement) would be flooded during the 100-year and 500-year 
flood, however the upper floors (1st floor through 5th floor) would not be flooded.  During the 
100-year flood, the depth of water would be approximately 5.5 feet above the basement floor, 
and the depth above the basement floor would be approximately 6.9 feet during the 500-year 
flood. 

The items damaged during a flood include the majority of the building systems such as 
mechanical and electrical systems (including emergency generator), plumbing and fire 
protection systems, Tel-com systems, and elevator controls.  Damage also includes all porous 
finishes (wood, wainscoting, sheetrock, carpeting, etc.).  All exterior and interior non-porous 
surfaces below flood levels would require clean up.  All items stored at or below the flood levels 
would be damaged and potentially lost as well.  Additional information regarding potential flood 
damages is provided with the Recommendations. 

Erosion Vulnerability: 
The right boundary of the Vermont River Corridor (looking downstream) crosses the southwest 
corner of the building.  Note that the river corridor includes both a meander belt (formerly 
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called the fluvial erosion hazard zone) plus a 50-foot buffer.  The corridor boundary is located 
approximately 200 feet from the top of river bank, which consists of a combination of retaining 
walls and riprap armoring through this reach.  There are developed lands and infrastructure in 
the river corridor located between the building and the top of river bank, including the Central 
Heat Plant, the railroad embankment, access driveways, and parking lots.  Given the setting in 
relation to the river corridor and the characteristics of flooding on the Winooski River, risk of 
damage due to erosion at this building would be considered medium to low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

It is our understanding that the basement floor slab on grade will be approximately 5.5’ below water 
during a 100 year flood condition, and approximately 6.9’ below water during a 500 year flood 
condition.  Elevator pits and various floor trenches also extend below the basement floor slab. 

The majority of building Mechanical/ Electrical (including an emergency generator) / Plumbing/ Fire 
Protection/ Tel-com/ and elevator machine room fixed equipment is located in the basement.  

Although the first floor is above both the 100-year and 500-year flood elevations, the basement level 
has two large areaways on the east façade that are below predicted flood elevations and provide ample 
points of access for floodwaters.  

FEMA does not recommend dry flood proofing if spaces are under three or more feet of water, or if 
there are basement spaces (unless significant structural engineering analysis is prepared and findings 
implemented).  

We recommend the following: 

1. Leave as-is and allow basement to flood.  This recommendation is made because of the 
predicted flood depths, presence of a basement, and significant life safety hazards that would 
be present if dry flood proofing were pursued. 

2. Due to the significant amount of Mechanical / Electric / Plumbing (MEP) in the sub-basement, it 
may be worth considering specialty structural analysis to dry flood proof all openings (doors, 
windows, vents) at the basement level around the perimeter building wall with flood shields or 
extended areaway walls to a point above the 100-year and perhaps the 500-year floodplain.  If 
pursued, the intent would be to limit the amount of damage to the MEP equipment.  It is critical 
to note that during a flood event no people would be allowed in the building and the pump 
system would need to operate autonomously.  This is because basements and spaces below the 
flood level are severe life safety hazards.  Accordingly, strict legal protocol would need to be 
crafted and put in place if such flood protection measures were pursued.  Additionally, if this 
approach were pursed, then it is also recommended that a second emergency generator 
(adequate to run pumps) is located in a location above the floodplain – either on an upper level 
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or somewhere on the exterior site.  Even with dry flood proofing there will be potential for 
water to enter the building such that limited renovations will still be necessary after the event.  
Again, this is only a suggestion for further investigation and not a formal recommendation. 

Opinion of construction costs: 
A. If left as-is and allowed to flood, in our opinion, the renovation cost for the basement and 

mechanical spaces is $7,093,464.90.
B. Potential allowances if dry flood proofing of basement level openings were to be pursued 

could be $4,430,614 as follows: 
a. Structural study $45,000 
b. Implementation of study reinforcing recommendations: $250,000 
c. Secondary emergency generator and pumping system: $300,000 
d. Flood proof shields or extended areaway walls: $200,000 
e. Post flood renovation costs: $3,635,614

Total estimate A = $7,093,465 

Total estimate B (if deemed feasible) = $4,430,614 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $7,093,465 

Elevate Utilities: Recommend leave as-is because existing utility 
equipment is large, and space is limited. 

Dry Flood-proofing: Not Recommended due to basement life safety 
hazards. $4,430,614 

Building Relocation: Not Feasible  

Elevate Building: Not Feasible  

Sealing of Openings: Structural study required  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 11,524,079 

Benefit – Cost Summary: 

Total Project Benefits $ 21,263,384 Replacement Value 
Total Project Cost $ 11,524,079 Potential Mitigation Cost 
Benefit – Cost Ratio 1.85 Replacement Value / Mitigation Cost 
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Building Address & Description: 128 State Street, Montpelier, VT  (BGS ID #06023) 
Local Contact: David Latoundji & Richard Kehne, VT Buildings & General Services 
Assessment Team: Alex Halpern (FFF), Roy Schiff (MMI), Sean Cohen (MSK) 
 Kristen Darby (Grenier), Cameron Burrows (FFF) 

Exterior Photos: 

Figure 1:  Front Entrance looking South (photo credit:  Freeman French Freeman)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 2:  Flood Hazard Map (1in = 30 ft)
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Plan View with Lowest Points of Entry:

Figure 3:  Lowest Point of Entry (1in = 30 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 4:  Building mounted egress basement floor plan diagram (N.T.S.)

Figure 5:  Basement plan from September 2010 Mechanical Renovation plans, Sheet M-1 (N.T.S.)
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Photo Documentation: 

Figure 6:  West elevation 

Figure 7:  North elevation 
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Figure 8:  East elevation 

Figure 9:  Partial west elevation 
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Figure 10:  Basement access door 

Figure 11:  Basement access door open and stairs to basement 
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Figure 12:  Southeast façade 

Figure 13:  Site mounted split system AC units 
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Figure 14:  South façade 

Figure 15:  South façade 
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Figure 16:  First floor woodwork (understood to be above predicted flood elevations) 

Figure 17:  First floor woodwork (understood to be above predicted flood elevations) 
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Figure 18:  First floor woodwork (understood to be above predicted flood elevations) 

Figure 19:  First floor woodwork (understood to be above predicted flood elevations) 
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Figure 20:  Basement mechanical / hot water heater 

Figure 21:  Basement fire alarm panel 
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Figure 22:  Basement column and stored supplies 

Figure 23:  Basement electrical 
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Figure 24:  Basement steam 

Figure 25:  Basement sprinkler riser 
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Figure 26:  Basement fiber-optic and electrical panel 

Figure 27:  Basement fiber-optic 
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Figure 28:  Basement sump 

Figure 29:  Basement restroom 
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Building Information: 

ADDRESS: 128 State Street, Montpelier 
BUILDING ID: 06023 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: Secretary of State 
REPLACEMENT VALUE (2017): $2,243,607 
SQUARE FOOTAGE: 9,211 sq. ft. 
NO. OF FLOORS: 3
GROSS FLOOR AREA: 9,211 sq. ft. 
BASEMENT AREA: 3,151 sq. ft. 
COST PER SQUARE FOOT: $243.58 / sq. ft.  (Replacement value / gross floor area) 

FOUNDATION: 
Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
Basement – Reinforced Concrete Slab on Ground 
Upper Floors – Wood Plank on Wood Joists 

EXTERIOR WALLS: 
Brick on studs 

GENERAL CONTENTS/USAGE: 
Basement – primarily used for building systems such as mechanical systems, electrical (including 
emergency generator), plumbing, fire protection, Tel-com, and elevator controls, along with a 
restroom and storage of supplies. 
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Risk Overview 

FEMA Zone: Zone AE 
100-year Flood Elevation: 524.8 ft NAVD 88 
500-year Flood Elevation: 526.0 ft NAVD 88 
River Corridor: Yes, completely within 

Ground Surface Elevation: 522.68 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 521.73 ft NAVD 88 (threshold) 
Basement: Yes – top of bottom floor = 517.68 ft NAVD 88 (basement) 
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (basement) consists of 
building systems such as mechanicals, electrical panels (including emergency generator), plumbing, 
fire protection systems, Tel-com panels, and elevator controls, along with a restroom and space 
generally used for storage of supplies. 

Risk Narrative: 

Flood Vulnerability: 
The building is located within the right floodplain (looking downstream) of the Winooski River.  
The entire building is located within the Zone AE Special Flood Hazard Area (SFHA) as depicted 
on FEMA Flood Insurance Rate Map (FIRM) Panel No. 0264E dated March 19, 2013, therefore an 
Elevation Certificate has been prepared.  Based on the data provided on the Elevation 
Certificate, the lowest floor (basement) would be flooded during the 100-year and 500-year 
flood, however the upper floors (1st floor, 2nd floor, and mechanical attic) would not be flooded.  
During the 100-year flood, the depth of water would be approximately 7.1 feet above the 
basement floor, and the depth above the basement floor would be approximately 8.3 feet 
during the 500-year flood.  Note that with an elevation of 526.67 (see Figure 3 above), the 1st

floor is more than a foot above the 100-year flood, however is only approximately 0.7 feet 
above the 500-year flood elevation. 

The items damaged during a flood include the majority of the building systems such as 
mechanical and electrical systems (including emergency generator), plumbing and fire 
protection systems, Tel-com systems, and elevator controls.  Damage also includes all porous 
finishes (wood, wainscoting, sheetrock, carpeting, etc.).  All exterior and interior non-porous 
surfaces below flood levels would require clean up.  All items stored at or below the flood levels 
would be damaged and potentially lost as well.  Additional information regarding potential flood 
damages is provided with the Recommendations. 
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Erosion Vulnerability: 
The right boundary of the Vermont River Corridor (looking downstream) is located to the north 
of the building along the edge of State Street, therefore the entire building is located within the 
river corridor.  Note that the river corridor includes both a meander belt (formerly called the 
fluvial erosion hazard zone) plus a 50-foot buffer.  The corridor boundary is located 
approximately 275 feet from the top of river bank, which consists of a combination of retaining 
walls and riprap armoring through this reach.  The land to the south between the building and 
river bank consists of parking lot and access drives.  It should be noted that this area is located 
within the flood shadow of the railroad embankment and Central Heat Plant facility, which could 
act to deflect erosive flood flows away from the building.  Given the setting in relation to the 
river corridor and the characteristics of flooding on the Winooski River, risk of damage due to 
erosion at this building would be considered medium to low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

It is our understanding that the basement floor slab will be approximately 7.1 feet below water during a 
100-year flood condition, and approximately 8.3 feet below water during a 500-year flood condition. 
The first floor, which contains significant intricate and ornamental woodwork, is understood to be above 
the both flood conditions, however is only about 0.7 feet above the predicted 500-year flood elevation. 

The majority of building Mechanical/ Electrical (including an emergency generator) / Plumbing/ Fire 
Protection/ Tel-com/ and elevator machine room fixed equipment is located in the basement will be 
essentially completely underwater. 

The basement windows, vents, and doors which could serve as points of water access.  Although the 
foundation materials are made of materials that could be suitable for dry flood proofing, FEMA does not 
recommend dry flood proofing of basements due to the associated life safety hazards.  Accordingly, dry 
flood proofing is not recommended. 

We recommend the following: 

1. Leave as-is and allow basement to flood.  This recommendation is made because of the life 
safety hazards that would be present if dry flood proofing were pursued. 

2. Investigate relocating the fire alarm, security, electrical, and telecom panels to spaces on upper 
levels to minimize renovation costs after a flood.  Relocation of other heavier equipment such as 
steam piping; sprinkler entrance; and hot water heater, could take up too much valuable 
program space. 
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Opinion of construction costs: 
A. If left as is and allowed to flood, in our opinion, the renovation cost for the basement and 

mechanical spaces is $845,839.84. 
B. Plus the following allowance to permanently relocate existing fixed equipment ahead a flood 

event.  
a. Electrical Panels $75,000 
b. Fire Alarm Panels: $50,000 
c. Telcom Panels/ Fiber Optic: $25,000 
d. Security Panel: 5,000 

Total estimate A = $845,840 

Total estimate B = $155,000 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $845,840 

Elevate Utilities: 
Recommended in advance of flood for certain 
utilities, larger utilities recommend leave as-is 
because equipment is large and space is limited. 

$155,000 

Dry Flood-proofing: Not Recommended due to basement life safety 
hazards.

Building Relocation: Not Feasible  

Elevate Building: Not Feasible  

Sealing of Openings: Structural study required  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 1,000,840 

Benefit – Cost Summary: 

Total Project Benefits $ 2,243,607 Replacement Value 
Total Project Cost $ 1,000,840 Potential Mitigation Cost 
Benefit – Cost Ratio 2.24 Replacement Value / Mitigation Cost 
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Building Address & Description: 133 State Street, Montpelier, VT  (BGS ID #06025) 
Local Contact: David Latoundji & Richard Kehne, VT Buildings & General Services 
Assessment Team: Alex Halpern (FFF), Tom Bursey (FFF), Roy Schiff (MMI), Brian Cote (MMI), 
 Jason Dolmetsch (MSK), Sean Cohen (MSK), Lance Triebel (Stewart Const.) 
 Kristen Darby (Grenier), Lauren Weston (MMI) 

Exterior Photos: 

Figure 1:  South and east elevations (photo credit:  Freeman French Freeman)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 2:  Flood Hazard Map (1in = 50 ft)
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Plan View with Lowest Points of Entry:

Figure 3:  Lowest Point of Entry (1in = 50 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 4:  Basement Floor Plan (source: VT Buildings & General Services, N.T.S.)
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Photo Documentation: 

Figure 5:  South façade and main entrance 

Figure 6:  North façade and rear entrance 
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Figure 7:  Northwest façade

Figure 8:  North and west façades
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Figure 9:  West exterior wall granite base course (appears to be of newer construction) 

Figure 10:  Basement floor looking towards tunnel and access to sub-basement
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Figure 11:  Basement level fire safety equipment

Figure 12:  Sub-basement floor access grate to lower areaway(s)
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Figure 13:  Sub-basement emergency generator

Figure 14:  Sub-basement steam piping
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Figure 15:  Sub-basement mechanicals and steam

Figure 16:  Sub-basement electrical panels
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Figure 17:  Sub-basement electrical panels

Figure 18:  Sub-basement electrical panels / mechanicals
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Figure 19:  Sub-basement sump

Figure 20:  Sub-basement floor drain
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Figure 21:  Multiple wall penetrations in sub-basement walls (potential for water infiltration)

Figure 22:  Roofed areaway (former ice storage tower) from sub-basement to rear parking area
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Figure 23:  Roofed areaway (former ice storage tower) from sub-basement to rear parking area 

Figure 24:  Roofed areaway (former ice storage tower) at the rear parking area 
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Figure 25:  Basement windows at building perimeter (east façade)

Figure 26:  Basement window (typical)
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Figure 27:  Basement window (typical)

Figure 28:  Basement windows (north facade), first floor at top of stairs
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Figure 29:  Basement kitchen

Figure 30:  Basement hallway and access panels
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Figure 31:  Basement hallway with floor access panels

Figure 32:  Basement-level office space adjacent to perimeter basement windows
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Figure 33:  Basement-level office space and storage adjacent to perimeter basement windows

Figure 34:  Basement-level office supply storage adjacent to perimeter basement windows
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Figure 35:  Basement-level storage racks (FF+E is not included in cost opinions)

Figure 36:  Basement-level water electrical panels
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Figure 37:  Pre-existing basement-level water damage observed in areas

Figure 38:  Basement-level tunnel across Statehouse Green
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Figure 39:  Basement-level passageway
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Building Information: 

ADDRESS: 133 State Street, Montpelier 
BUILDING ID: 06025 
OWNER: VT Buildings & General Services 
OCCUPYING AGENCIES/DEPARTMENTS: ADS, BGS, Dept. of Taxes, DPS (Radio Room) 
REPLACEMENT VALUE (2017): $42,605,762 
SQUARE FOOTAGE: 81,472 sq. ft. 
NO. OF FLOORS: 5+ 
GROSS FLOOR AREA: 81,472 sq. ft. 
BASEMENT AREA: 20,040 sq. ft. 
COST PER SQUARE FOOT: $522.95 / sq. ft. (Replacement value / gross floor area) 

FOUNDATION: 
Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
Basement – Reinforced Concrete Slab on Ground 
Upper Floors – Elevated Lift Slabs 

EXTERIOR WALLS: 
Native Stone on Masonry 

GENERAL CONTENTS/USAGE: 
Basement – Building mechanicals including emergency generator, office space, conference and 
meeting rooms, supply storage. 
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Risk Overview 

FEMA Zone: Zone AE and Zone X 
100-year Flood Elevation: 524.0 ft NAVD 88 
500-year Flood Elevation: 525.8 ft NAVD 88 
River Corridor: No, located approximately 100’ away to the south of the building 

Ground Surface Elevation: 522.21 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 523.18 ft NAVD 88 (window sill) 
Basement: Yes – top of bottom floor = 506.64 ft NAVD 88 (sub-basement) 
 Top of next highest floor = 515.93 ft NAVD 88 (basement) 
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (basement) consists of 
building systems such as mechanicals, electrical panels (including emergency generator), plumbing, 
fire protection systems, Tel-com panels, and elevator controls, along with conference areas, break 
rooms, office space, and areas generally used for storage of supplies. 

Risk Narrative: 

Flood Vulnerability: 
The building is located at the edge of the right Winooski River floodplain (looking downstream).  
The eastern portion and southwestern corner of the building is located within the Zone AE and 
Zone X Special Flood Hazard Area (SFHA) as depicted on FEMA Flood Insurance Rate Map (FIRM) 
Panel No. 0264E dated March 19, 2013, therefore an Elevation Certificate has been prepared.  
Based on the data provided on the Elevation Certificate, the lowest floors, including the sub-
basement and basement levels, would be flooded during the 100-year and 500-year flood, 
however the upper floors (1st floor through 5th floor) would not be flooded.  During the 100-year 
flood, the depth of water would be approximately 17.4 feet above the sub-basement floor and 
8.1 feet above the basement floor.  The depth of water would be approximately 19.2 feet above 
the sub-basement floor and 9.9 feet above the basement floor during the 500-year flood. 

The items damaged during a flood include all buildings systems such as mechanical and 
electrical systems (including emergency generator), plumbing and fire protection systems, Tel-
com systems, and elevator controls located in the sub-basement.  Damage also includes all 
porous finishes (wood, wainscoting, sheetrock, carpeting, etc.) located in the basement and sub-
basement.  All exterior and interior non-porous surfaces below flood levels would require clean 
up.  All items stored in the basement at or below the flood levels would be damaged and 
potentially lost as well.  Additional information regarding potential flood damages is provided 
with the Recommendations. 
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Erosion Vulnerability: 
The building is located outside of the Vermont River Corridor.  Note that the river corridor 
includes both a meander belt (formerly called the fluvial erosion hazard zone) plus a 50-foot 
buffer.  The right boundary of the river corridor (looking downstream) is located approximately 
100 feet to the south of the building along the south edge of State Street.  The corridor 
boundary is located approximately 275 feet from the top of river bank, which consists of a 
combination of retaining walls and riprap armoring through this reach.  Therefore, the building 
is located a total of approximately 375 feet away from the top of river bank.  The land between 
the building and the river bank consists of State Street, several buildings, parking lots, and 
access driveways.  Given the setting in relation to the river corridor and the characteristics of 
flooding on the Winooski River, risk of damage due to erosion at this building would be 
considered low. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary & Recommendation: 

It is our understanding that the basement floor slab on grade will be approximately 8.1 feet below water 
during a 100-year flood condition, and approximately 9.9 feet below water during a 500-year flood 
condition. The mechanical room and associated floor vaults will be an additional 10’ to 18’ below water 
for each of the above flood conditions. 

The majority of building Mechanical/ Electrical (including an emergency generator) / Plumbing/ Fire 
Protection/ Tel-com/ and elevator machine room fixed equipment is located in the sub-basement and 
have the potential to be under approximately 10 feet to 28 feet of water.  

Although the first floor is above both flood elevations, the basement level has numerous windows below 
both the predicted 100-year and 500-year flood elevations that provide ample points of access for 
floodwaters.  A freestanding roofed areaway with masonry walls and roof located in the back parking lot 
appears to intersect grade just above the predicted 500-year flood elevation (as checked on Google 
Earth – so spot elevations would need to be confirmed). 

FEMA does not recommend dry flood proofing if spaces are under three or more feet of water, or if 
there are basement spaces (unless significant structural engineering analysis is prepared and findings 
implemented). 
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We recommend the following: 

1. Leave as-is and allow basement and sub-basement to flood. This recommendation is made 
because of the extreme water depths and significant life safety hazards that would present if dry 
flood proofing were pursued.  

2. Due to the significant amount Mechanical / Electrical/ Plumbing (MEP) in the sub-basement, it 
may be worth considering specialty structural analysis to dry flood proof all openings (doors, 
windows, vents) at the basement level around the perimeter building wall with flood shields to a 
point above the 100-year and perhaps the 500-year flood plain.  If pursued, the intent would be 
to limit the amount of damage to the MEP equipment.  It is critical to note that during a flood 
event no people would be allowed in the building and the pump system would need to operate 
autonomously.  This is because basements and spaces below the flood level are severe life 
safety hazards.  Accordingly, strict legal protocol would need to be crafted and put in place if 
such flood protection measures were pursued.  Additionally if this approach were pursed, then 
it is also recommended that a second emergency generator (adequate to run pumps) is located 
in a location above the flood plain – either on an upper level or somewhere on exterior site.  
Even with dry flood proofing there will be potential for water to enter the building such that 
limited renovations will still be necessary after the event.  Again, this is only a suggestion for 
further investigation and not a formal recommendation.  

Opinion of construction costs: 
A. If left as is and allowed to flood, in our opinion, the renovation cost for the basement and 

mechanical spaces is $16,667,374.09. 
B. Potential allowances if dry flood proofing of basement level openings were to be pursued 

could be $10,123,792 as follows: 
a. Structural study $65,000 
b. Implementation of study reinforcing recommendations: $750,000 
c. Secondary emergency generator and pumping system: $450,000 
d. Flood proof shields for openings: $320,000 
e. Variables allowance @15%: $223,000 
f. Post flood renovation costs: $8,315,792 

Total estimate A = $16,667,374 

Total estimate B (if deemed feasible) = $10,123,792 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $16,667,374 

Elevate Utilities:  Not Recommended  

Dry Flood-proofing:  Not recommended (see recommendations above) $10,123,792 

Building Relocation: Not feasible  

Elevate Building: Not feasible  

Sealing of Openings: See recommendations above  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood water.   

TOTAL COST Potential project cost for mitigation $ 26,791,166 

Benefit – Cost Summary: 

Total Project Benefits $ 42,605,762 Replacement Value 
Total Project Cost $ 26,791,166 Potential Mitigation Cost 
Benefit – Cost Ratio 1.59 Replacement Value / Mitigation Cost 
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Building Address & Description: 1756 Route 302, Berlin, VT  (BGS ID #09004) 
Local Contact: Brad McAvoy, VTrans 
Assessment Team: Cameron Burrows (FFF), Brian Cote (MMI), Doug Osborne (MMI) 

Exterior Photos: 

Figure 1:  View of Central Garage Building looking northeast (photo credit:  Google Maps)

Figure 2:  Historic overhead view of Central Garage Building (photo credit:  VTrans)
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Special Flood Hazard Area and Vermont River Corridor: 

Figure 3:  Flood Hazard Map (1in = 100 ft)
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Plan View with Lowest Points of Entry:

Figure 4:  Lowest Point of Entry (1in = 100 ft, elevations reference NAVD 88 vertical datum)
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Floor Plan: 

Figure 5:  Building Floor Plan from Electrical Demolition Plans dated March, 2006, Sheet E-1, provided by VTrans (N.T.S.).
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Photo Documentation: 

Entry door 

Copier Room 
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Office Space 

Telecom 
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Telecom 

Communications/ Fiber optics 
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Office space 

Floor Drain 
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Power panels and fixed equipment 
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Wash station 

Fixtures 
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Emergency Generator 

Boiler 
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Mechanical / Electrical 

Mechanical/ Steam 
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Mechanical 

Plumbing assembly 
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Floor drains and access panel 

Contents could be hazardous if not addressed prior to flood event 
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Building exterior 

Parts storage 
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Parts storage and office space 

Storage mezzanine 
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Contents could be hazardous if not addressed prior to flood event 

Contents could be hazardous if not addressed prior to flood event 
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Contents could be hazardous if not addressed prior to flood event

Contents could be hazardous if not addressed prior to flood event



FLOOD HAZARD MITIGATION ASSESSMENT & ANALYSIS FOR STATE-OWNED BUILDINGS 

BUILDING ASSESSMENT FORM 

Page ____ of ____ 

Contents could be hazardous if not addressed prior to flood event 

Contents could be hazardous if not addressed prior to flood event
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Contents could be hazardous if not addressed prior to flood event

Floor openings 
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Contents could be hazardous if not addressed prior to flood event

Contents could be hazardous if not addressed prior to flood event
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Floor drain and piping 

Compressors 
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Low piping 

Utility sink 
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Contents could be hazardous if not addressed prior to flood event

Building exterior 
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Building exterior 

Floor trench drain 
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Tools and storage 

Contents could be hazardous if not addressed prior to flood event
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Door undercut 

Building exterior 
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Building exterior 

Building exterior 
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Building exterior 

Building exterior 
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Building Information: 

ADDRESS: 1756 Route 302, Berlin, VT 
BUILDING ID: 09004 
OWNER: VT Agency of Transportation (VTrans) 
OCCUPYING AGENCIES/DEPARTMENTS: Building H Central Garage 
REPLACEMENT VALUE (2017): $3,67,903 
SQUARE FOOTAGE: 17,550 sq. ft. 
NO. OF FLOORS: 1
GROSS FLOOR AREA: 17,550 sq. ft. 
BASEMENT AREA: N/A (Slab on Grade) 
COST PER SQUARE FOOT: $174.81 / sq. ft.  (Replacement value / gross floor area) 

(without basement) 
FOUNDATION: 

Concrete Footing, Concrete Slab, Concrete Walls 

FLOOR STRUCTURE: 
First Floor – Reinforced Concrete Slab on Grade, Insulation typical 

EXTERIOR WALLS: 
Concrete Block – Decorative, Solid Brick Exterior, Native Stone on Masonry 

GENERAL CONTENTS/USAGE: 
Primary use on first floor includes entrance area and office space, restrooms, parts storage, 
and areas generally used for the repair and maintenance of the VTrans fleet of vehicles, trucks, 
and heavy equipment.  Also includes building systems such as mechanicals, electric panels 
(including an emergency generator), plumbing, fire protection, Tel-com, and I.T. equipment.  Note 
that building includes numerous mechanics tools and equipment and various stored automotive fluids 

BASEMENT FLOOR AREA: 0 sq. ft. 
NO OF FLOORS: 1
GROSS BUILDING AREA: 17,550 sq. ft. 
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Risk Overview 

FEMA Zone: Zone AE 
100-year Flood Elevation: 545.9 ft NAVD 88 
500-year Flood Elevation: 547.5 ft NAVD 88 
River Corridor: Yes, nearly all the building except southwest corner 

Ground Surface Elevation: 544.02 ft NAVD 88 (lowest grade adjacent to building) 
Lowest Point of Entry: 544.78 ft NAVD 88 (threshold at walk-out overhead door) 
Basement: No 

Top of lowest floor = 544.78 ft NAVD 88 (1st Floor)
Historic Building: Yes 

Description of Space Below Flood Levels: Lowest floor susceptible to flooding (first floor) consists of 
building systems such as mechanicals, electrical panels, plumbing, fire protection systems, Tel-com 
panels, and I.T. equipment.  Also includes office space, restrooms, parts storage areas, and areas used 
for the maintenance and repair of VTrans vehicles, trucks, and heavy equipment. 

Risk Narrative: 

Flood Vulnerability: 
The building is located within the left floodplain (looking downstream) of the Stevens Branch 
just downstream of the confluence between Stevens Branch and Pond Brook.  The entire 
building is located within the Zone AE Special Flood Hazard Area (SFHA) as depicted on FEMA 
Flood Insurance Rate Map (FIRM) Panel No. 0431E dated March 19, 2013.  It should be noted 
that the FEMA Floodway boundary is located approximately 80 feet to the east of the building 
also.  Since the building is located within the FEMA SFHA, an Elevation Certificate has been 
prepared.  Based on the data provided on the Elevation Certificate, the lowest floor (1st floor) 
would be flooded during both the 100-year or Base Flood as well as the 500-year Flood.  During 
the 100-year flood, the depth of water would be approximately 1.1 feet above the first floor, 
while the depth of water would be approximately 2.7 feet above the first floor during the 500-
year flood. 

The items damaged during a flood include the majority of the building systems such as 
mechanical and electrical systems (including an emergency generator), plumbing and fire 
protection systems, Tel-com systems, and I.T. equipment.  In addition, the large amounts of 
mechanics tools, equipment, and parts used and stored at the facility would potentially be 
damaged.  Damage also includes all porous finishes (wood, wainscoting, sheetrock, carpeting, 
etc.), as well as fixed furnishings and restroom fixtures.  All exterior and interior non-porous 
surfaces below flood levels would require clean up.  All items stored at or below the flood levels 
would be damaged and potentially lost as well.  Automotive fluids such as fuel, oils, and grease 
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could potentially contaminate flood waters as well.  Additional information regarding potential 
flood damages is provided with the Recommendations. 

Erosion Vulnerability: 
The left boundary of the Vermont River Corridor (looking downstream) passes through the 
building with all except a small portion of the southwest corner of the building located within 
the corridor.  Note that the river corridor includes both a meander belt (formerly called the 
fluvial erosion hazard zone) plus a 50-foot buffer.  The corridor boundary is located 
approximately 325 feet from the top of river bank, which has evidence of erosion and historic 
armoring.  The northeastern most corner of the building is located about 180 feet from the top 
of river bank.  The land between the building and river bank includes parking area, access drives, 
and other buildings.  There was some evidence of erosion observed along the river bank during 
the site visit, both to the north of the building near the river access point referred to as the boat 
launch, and also at the confluence of Steven Branch and Pond Brook behind the Traffic Shop 
buildings (BGS #09010).  VTrans staff noted that the area behind the chain link fence along the 
river bank used to be mowed, however no longer can be due to the bank erosion that has 
occurred in this area over the years.  While on site, we noted that the alignment of the Partridge 
Farm Road Bridge appears to be directing flow towards the bank behind the Traffic Shop 
building.  Based on the conditions at the site and close proximity to the top of river bank, the 
risk of damage due to erosion at this building would be considered moderate. 

Future Vulnerability: 
Current trends in weather indicate that flooding in the region is becoming more frequent and 
more severe.  State of Vermont flood mitigation standards require designs to meet a protection 
level of 1-foot above the 500-year flood.  Future improvements at this location should meet or 
exceed that minimum standard. 

Summary and Recommendation: 

It is our understanding that the first floor slab on grade will be approximately 1.1 feet below water 
during a 100-year flood, and approximately 2.7 feet below water during a 500-year flood.  The majority 
of building Mechanical / Electrical (including an emergency generator) / Plumbing / Fire Protection / Tel-
com / and I.T. equipment are located on the first floor. 

Based on the information gathered during the building assessment, we recommend the following: 

1. Leave as-is and allow first floor to flood for a post-flood renovation cost of $2,438,982.89. 
2. Due to the amount of heavy equipment, it may be work considering dry flood proofing at the 

perimeter building wall openings (doors, windows, vents) with flood shields to a point above the 
500-year floodplain.  Ensure available emergency power, and continually pump any 
miscellaneous water which breaches the flood proofing to minimize the potential for damage to 
existing building systems in order to allow system reuse with minimal or no repair once 
floodwaters recede.  This is only recommended to an elevation at the 500-year because above 
that the flood waters would be too deep to allow. 
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Summary of Mitigation Strategies: 

A. Leave as-is and allow to flood:  $2,438,983 
B. Raise existing emergency generator to a minimum of 3.0 feet above the finish floor.  Add an 

allowance of $35,000. 
C. It is our opinion that adding dry flood proofing shields for 10 wide openings at the ground 

floor perimeter to a height of 3.0 feet above the finish floor could add an additional $200,000 
to $300,000 to the above estimates. 

Total estimate A = $2,438,983 

Total estimate B = $35,000 

Total estimate C = $300,000 
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Mitigation Recommendations for Risk Reduction: 

Flood-proofing 
Method Effective? Cost ($US) 

Wet Flood-proofing: Allow to flood and repair. $2,438,983 

Elevate Utilities: Following Flood (if recommended at the time) $35,000 

Dry Flood-proofing: Up to the 500-year flood plus 1-foot $300,000 

Building Relocation: Not recommended.  

Elevate Building: Not feasible.  

Sealing of Openings: Would be part of dry flood proofing measures.  

Other 
Modifications: 

Make note of contents and their ability to 
contaminate flood waters.  

TOTAL COST Potential project cost for mitigation $ 2,773,983 

Benefit – Cost Summary: 

Total Project Benefits $ 3,067,903 Replacement Value 
Total Project Cost $ 2,773,983 Potential Mitigation Cost 
Benefit – Cost Ratio 1.11 Replacement Value / Mitigation Cost 


