Texas Division of Emergency
Management (TDEM) Selection Process

The Hazard Mitigation Grant Program (HMGP) requires the
preparation of a Benefit Cost Analysis (BCA) to determine the
cost effectiveness of a proposed mitigation project.

The BCA is the method by which the future benefits of a
mitigation project are determined and compared to its cost.

Information required to perform BCA
» Detailed Cost Estimate of Proposed Project (E&D Fees,
Studies, Surveying, Construction, etc.)
« Annual Maintenance Cost
 Life Expectancy of Project
« Historical Damage Cost
« Expected Damage Cost
* Recurrence Interval for Flooding Events
* Depth of Flood Water in Drainage Area
« Square Footage of Structures in Area
 Building Replacement Value of each Structure



Texas Division of Emergency
Management (TDEM) Selection Process

FEMA developed a software with a suite of tools to analyze the
cost effectiveness of a project.

All information is then plugged in to the FEMA BCA software to
perform a depth-damage assessment by utilizing the flood
water depth, structure finished floor elevation, BRV, and
structure square footage to determine the benefit.

BCA software then generates a Benefit Cost Ratio (BCR) which
is the project’s total net annual benefit divided by its total
project cost.

Projects considered cost effective are then selected to proceed
with design and construction with the highest BCRs being
selected first.



City of Bellaire Selection Process
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City of Bellaire Selection Process
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City of Bellaire Selection Process

City of Bellaire - Public Works Department
Storm Drainage Priority Rating System

Purpose:
To protect the citizens and property of the City of Bellaire by reducing the damage and
hazards associated with stormwater run-off.

Calculation:

Each block/segment in the City starts off with a Drainage Ranking Score (DRS) of 0. Points
are added as shown below in order to provide a ranking of areas for candidate project
locations. This calculation may be redone as new information becomes available.

| Itern # | Criteria Description

1.)

Structural Flooding Damage 25
No Structures Flooded
Pre 1980 Construction

a Structural Flooded Recorded 1980-1994
1995-2004
2005-Present
2.) Existing Drainage Infrastructure 10 maximum
less than 25% 10
a Existing Capacity Versus a 2- 25% to 50% 8
Year Standard Design 50% to 75% 5
Greater than 75% e)
3.) Drainage Study 10 maximum
- Excessive Ponding Identified in No (o]
the Drainage Study
Yes 10
4.) Drainage Area 5 maximum
Less Than 0-10 Acres o
Size of Drainage Area Served 10-20 Acres 2
by Storm Sewer 20-50 Acres 4
Greater than 50 Acres 5
5.) Open Ditch =] maximum
Is the block served by an open No o
ditch
Yes 5
6.} Project Readiness 35 maximum
No Design Complete o
a Design Status Partial Design Finished 15
Complete Design 35
7.) Regional System 5 maximum
Is there an oppertunity for
< & o No o
a Consideration in a Regional
Drainage Project Yes s
2.) Redevelopment Opportunity 5 rmaximum
Is there an opportunity for
- No o
a future redevelopment on this
block s 5

| 100 MAXIMU M I
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Bonds for a
Better Bellaire
2016

Bonds For a Better Bellaire
Street Ranking List

Cumulative Score

Street Bond Phase Drainage Score Paving Score This Is o weighced scors of
(drainage x .80)+{paving x
.40)
1 4700 WILLOW ST Group B Phase | - 2017 68 23 50
2 4900-5000 MAYFAIR ST Group B Phase | - 2017 43 55 48
4 1 4700, LINDEN ST Group B Phase | - 2017 ' 45 23 I 36 I
5 |ag00-5000 IMPERIAL ST Group B Phase1-2017 | 43 | 24 | 35 |
7 4600 CEDARST Group C Phase Il - 2019 25 45 33
9 4300 CYNTHIA ST Group C Phase Il - 2019 34 24 30
10 4500 LARCH LN Group C Phase Ill -2019 30 30 30
11 4300 EDITH ST 7 63 29
13 500 CHELSEA ST Group C Phase Ill - 2019 1] 64 26
T T MIMOSA DR Group C Phase Ill - 2019 | 30 20 26 1
16 4300 BETTY ST 34 11 25
17 4400 EDITH ST 20 32 25
18 4500 HOLLY ST 25 25 25
19 | 4900-5000 MAPLE ST 25 24 25
20 4300 VALERIE ST 25 24 25
21 5200 CEDARST 0 60 24
22 5300 DASHWOOD DR 12 a3 24
23 4300 DOROTHY ST 30 15 24
24 4400 LAFAYETTE ST 25 22 24
25 4700 LEHIGH ST 5 53 24
26 4900 VALERIE ST 20 31
27 1 AZALEA TRAILLN 25 19
28 4500 BEECH ST 25 19
29 4800 FERN ST 15 34
30 6300 FERRIS DR 0 57
31 4800 GLENMONT DR 25 20
32 4700-4800 HOLLY ST 15 36
33 7300 S RICE AVE 30 12
34 4400 WENDELL ST 25 20
35 4500 BIRCH ST 25 17
36 4700 CEDAR ST 17 30
37 5000 CHESTNUT ST 25 18
38 4300 EFFIE ST 30 11
39 5100 ELM ST, 3 47
40 6400 FERRIS DR 0 55
41 5400 FERRIS DR 0 55
42 4300 HOLT ST 25 17
43 |4700-4800 HOLT ST 20 10
a4 4700 LEHIGH ST 15 32
45 5100 LINDEN ST 5 a7
46 4500 LOCUST ST 0 54
a7 5100 LOCUST ST 15 33
48 4700 MAPLE ST 13 36
49 100 MARRAKECH CT 30 11
50 400 N3RD ST 0 56
51 5100 PATRICK HENRY ST 25 17
52 500 S 3RD ST 28 13
53 800 ANDERSON ST 25 14
54 4400 DARSEY ST 25 16
55 5400 DASHWOOD DR 0 52
56 6600 FERRIS DR 0 52
57 4300 LAMPTON CIR 25 14
58 7000 N 5TH 0 52
59 4500 PINE ST 15 29

Street
Ranking
List



City of Bellaire - Public Works Department

Storm Drainaie Prioritx Ratini sttem

Purpose:
To protect the citizens and property of the City of Bellaire by reducing the damage and
hazards associated with stormwater run-off.

Calculation:
Each block/segment in the City starts off with a Drainage Ranking Score (DRS) of 0. Points are added as shown
below in order to provide a ranking of areas for candidate project

locations. This calculation may be redone as new information becomes available.

 Item # | Criteria Description | Points |

1.) Structural Flooding Damage 25 maximum
40
No Structures Flooded 0
Pre 1980 Construction 10 TBD
a Structural Flooded Recorded 1980-1994 15 TBD
1995-2004 20 TBD
2005-Present 2540
2.) Existing Drainage Infrastructure 10 maximum
less than 25% 10
Existing Capacity Versus a 2- 25% to 50% 8
Year Standard Design 50% to 75% 5
Greater than 75% 0
3.) Drainage Study 10 maximum
Excessive Ponding Identified in No 0
the Drainage Study
Yes 10
4.) Drainage Area 5 maximum
Less Than 0-10 Acres 0
Size of Drainage Area Served 10-20 Acres 2
by Storm Sewer 20-50 Acres 4
Greater than 50 Acres 5
5.) Open Ditch 5 maximum
Is the block served by an open No 0
ditch
Yes 5
6.) |P-Fejeet—Read+ness REMOVED FROM CRITERIA | 35 | maximum
ble-Desion-Cemaslate a)
a Desiens Partial Desian Finich is
Complete Design 35
7-} 6.) |Regional System 5 maximum
Is there an opportunity for
. L . No 0
a Consideration in a Regional
Drainage Project Yes 5
8.} 7.) |Redevelopment Opportunity 5 maximum
Is there an opportunity for
. No 0
a future redevelopment on this
block Yes 5
*8.) City of Bellaire Benefit Cost Formula (TDEM LIKE) 20 maximum
Score of 0 0
Score 1-6 1-19TBD
a Benefit Cost Calculation 7 or Above 20




City of Bellaire

DRAINAGE AND FLOOD MITIGATION

Keep Water out of Homes / Living Spaces for 100 Year Event

Regulatory Local
1. Enforce Flood Plain Regulation v
2. Improve Brays
3. Improve N/S Drainage
4. Improve N/Sincluding 610
5. Improve Detention -100 Year Storm Sewer v

Regional

v
v
v

Maintaining Mobilty by Lowering Water Suface Elevation in Streets During Flood Events

v
2. Improve Brays
3. Improve N/S Drainage
4. Improve Cypress Ditch including 610
5. Improve Detention-100 Year Storm Sewer v
6. Flap Gates
8. Storm Sewer Maintenance
Prevent Nuisance Ponding (birdbaths)
Regulatory Local
6. Street Maintenance/Curb Repair v
8. Storm Sewer Maintenance v
Alternative Projects
9. City of Houston Coordination Efforts
10. City Owned Detention Sites v

Nuisance Ponding: puddles commonly found along the curb line
that result from pavement deterioration, excessive sprinkler
system usage, rain gutter drains, etc.

Impassable Roadway: When vehicles are not able to pass because
of storm water elevations

Flooding- When storm waters exceed the limits of City ROW as
designed and flow onto private property or into homes.

Key: Objectives

RSN

Regional

Programs

Order of Cost Effectiveness
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ACTION/MATRIX ORGANIZATION

Preventative Activities

1.

2.

4.

Activity — Matrix Line Item 31 (Storms > 100 yr) |N PROG RESS

Establish a desired level of protection versus the cost to implement (cost benefit analysis).

Activity — Matrix Line Item 21 (Infrastructure (COB & Others)
Establish a comprehensive asset management plan allowing for better short and long-
term planning of maintenance and capital improvement costs and needs.

Activity — Matrix Line Item 4 (Public Communication))
Develop an educational program/campaign warning resident of dangers of blocked storm
sewers, and how they can help mitigate this problem.

Activity — Matrix Line Item 19 (Infrastructure (COB & Others)) IN PROG RESS
Develop plan to inform residents of the importance of not filling in the floodplain.

Floodplain Management Regulatory Activities (Current and Future)

1.

Activity — Matrix Line Item 28 (Economic Impact)

Update City Ordinances to clearly define development guidelines for structures in the
designated flood areas, as defined by current Special Hazard Flood Area Maps. Review
and update City Codes based on the recommended changes to the Special Flood Hazard
Area Maps.

Activity — Matrix Line Item 27 (Economic Impact)
At all stages of infrastructure project development in the floodplain, gather community
input strategies to be examined; allowing the public to see the results, costs, and benefits

for alternatives studied. |N PROG RESS

4.

5.

6.

Activity — Matrix Line Item 27 (Economic Impact)

Ensure adequate City resources are in place to assist residents when applying for buy-out

and elevation grants. IN PROGRESS

Activity — Matrix Line Item 27 (Economic Impact)
Develop Bellaire specific commercial drainage requirements.

Activity — Matrix Line Item 27 (Economic Impact)
Evaluate a buy-out program for properties that have flooded repeatedly.




Property Protection Activities
1. Activity — Matrix Line Item 27 (Economic Impact)
Evaluate updates to the Building Code which would allow residents to take proactive
mitigation efforts on their property.

Emergency Service Activities

2. Activity — Matrix Line Item 11 (Mobility)

Research, develop scope and policies and procedures, and place into effect a mass

notification system. |N PROG RESS

3. Activity — Matrix Line Item 8 (Mobility)
Formalize a mechanism within the scope of EOC operations whereby a team would be
responsible for field reconnaissance as well as publication of information for use by the
public via the website, social media, local news media, etc.

4. Activity — Matrix Line Item 12 (Mobility)
Develop a rescue plan which utilizes field-confirmed data to generate on-the-fly response
maps for rescuer pathways.

5. Activity — Matrix Line Item 9 (Mobility)
Develop a plan to identify, utilize, and position non-conventional access vehicles for use
when weather events dictate.

Structural Projects
1. Activity — Matrix Line Item 20 (Infrastructure (COB & Others))
Coordinate with Harris County Flood Control District (HCFCD) and the U.S. Army Corps of
Engineers to determine how additional widening of Brays Bayou will reduce flooding for

the City of Bellaire. IN PROGRESS

2. Activity — Matrix Line Items 14 & 16 (Infrastructure (COB & Others))
Evaluate increasing the size of existing storm water drainage culverts in Bellaire while
continuing to utilize drainage impact when selecting roads to be reconstructed. Lower
street level when streets are under construction. Strategically locate undergoing storage
pipes within the existing street right-of-way to store 100-year localized rainfall events.

IN PROGRESS




10.

11.

Activity — Matrix Line Item 17 (Infrastructure (COB & Others)) |N PROG RESS

Determine partners, study alternatives, and develop cost estimates for improvements to
increase capacity of the north/south drainage systems and Cypress Ditch.

Activity — Matrix Line Item 13 (Infrastructure (COB & Others)) IN PROGRESS
Include design and installation of backflow prevention systems in the upcoming Bonds for
Better Bellaire 2016 Projects. Coordinate with neighboring agencies (i.e. TxDOT, City of
Houston, and HCFCD) to prevent backflow storm water from entering the City’s
underground drainage systems.

Activity — Matrix Line Item 32 (Representation)
Identify any and all regional partnership opportunities (elected & appointed). Determine
appropriate representatives from the City for regional agencies.

Activity - Matrix Line Item 19 (Infrastructure (COB & Others))
Identify barriers restricting sheet flow and determine what project could relieve this

problem. IN PROG RESS

Activity — Matrix Line Item 18 (Infrastructure (COB & Others))

Create a proactive approach to repair and maintain drainage systems in desirable
development areas and neighborhoods with storm drainage systems. Develop a schedule
to perform routine maintenance, inspections, and repairs to storm water infrastructure.
Expedite a plan to repair and replace the highly critical local drainage systems in the
current Cond for Better Bellaire 2016. Re-evaluate the priorities annually and aggressively

pursue future bond programs. |N PROG RESS

Activity — Matrix Line Item 20 (Infrastructure (COB & Others))
Coordinate with HCFCD to determine steps necessary to increase the size of the outfall of
Kilmarnock Ditch. Construct extreme event outfalls at Bellaire Blvd and within the

Southdale Subdivision to Kilmarnock Ditch. |N PROG RESS

Activity — Matrix Line Item 22 (Infrastructure (COB & Others))
Contact surrounding municipalities and the agencies that own the storm sewers to
consider upgrading their storm sewer and providing more detention. Investigate City of

Houston developments north of Bellaire for total runoff. IN PROG RESS

Activity — Matrix Line Items 15 & 16 (Infrastructure (COB & Others))

Evaluate the conversion of Bellaire’s Wastewater Treatment Plant and the dog park and
soccer fields along Edith into detentions areas. Evaluate the conversion of the trash
transfer station at Beltway 8 to a reservoir for Brays Bayou.

Activity — Matrix Line Item 15 (Infrastructure (COB & Others)) REMOVED
Evaluate the feasibility of adding flood stage gauges at strategic locations in the City to




provide flood water readings for public safety.

12. Activity — Matrix Line Item 24 (Facilities and Equipment)
Evaluate the transfer of Wastewater Treatment for the City of Bellaire to the City of
Houston Facility, including hazard mitigation funding opportunities.

Public Information Activities

3. Activity — Matrix Line Item 2 (Public Communication)

Pre-populate communication outlets which needed information, allowing contacts to
“opt-out”, instead of having to “opt-in”. Develop a communication matrix to outline what
messages should be sent through which outlets. Evaluate the implementation of a “local
street warden” program to deliver City produced storm related communication to their
assigned area.

4. Activity — Matrix Line Item 3 (Public Communication)
Develop public messages to be used prior to and during an event to outline when
residents should use 911. The public messages should also include other communication
outlets residents can utilized in non-emergency situations.

5. Activity — Matrix Line Items 18 & 31 (Infrastructure (COB & Others) & Storm > 100yr)
Develop an education program/campaign to inform residents on the level of protection
provided by the City’s infrastructure. Educate the public that street flooding is preferable
to structural flooding.

6. Activity — Matrix Line Item 4 (Public Communication)
Develop an educational program/campaign to inform residents and stakeholders of
regularly utilized communication outlets.

7. Activity — Matrix Line Item 5, 6 & 7 (Public Communication)
Develop a communication template to be utilized prior to, during and after a flooding
even which includes updates on information the City has deemed important based on
lessons learned from previous events.

8. Activity — Matrix Line Item 25 (Health & Safety)
Periodically distribute messages to residents warning of dangers of walking or playing in
floodwaters. Everyone should refrain from walking or riding bicycles in floodwaters.
Develop a plan with local schools to educate children to avoid walking, playing, or riding
bicycles in floodwaters.




9. Activity — Matrix Line Item 2 (Public Communication)
Evaluate the implementation of a “local street warden” program to deliver City produced
storm related communication to their assigned area.




	3.26.19 FH Meeting Presentation (002).pdf
	20190326162457875.pdf
	Street Ranking 2019 Update.pdf
	Flood Mitigation Chart 3.15.19.pdf

	Draft Action Plan_Matrix Organization (revised 3-2019).pdf
	Preventative Activities
	Floodplain Management Regulatory Activities (Current and Future)
	Property Protection Activities
	Emergency Service Activities
	Structural Projects
	Public Information Activities


