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CDBG MIT Application Development Environmental Narrative Form 

 

Date: 7/29/2020 

Project Name: North Forest 

Application #: Application 3 

Reviewer: Courtney Blechle 

1. Status of Environmental (Has Not Started, In Progress, Completed): Has not started.  
2. Provide a brief narrative regarding how CDBG-MIT funding is to be used.  Demonstrate that all HUD 

CDBG environmental requirements have been met/addressed. CDBG- MIT funding would be used to 
upgrade the existing drainage system due to past structural flooding in the area.  A high-level 
environmental review was performed for this application, further studies would be conducted 
before construction to ensure HUD CDBG environmental requirements have been met and in 
accordance with 24 CRF Part 58. 

3. Will the proposed project have any negative impact(s) or effect(s) on the environment per HUD 
environmental regulations as described? No 

a. If yes, or the applicant believes an issue may exist, provide a brief narrative explaining 
the issue: N/A 

4. Is the proposed project site likely to require a historical resources/archaeological assessment? No 
a. If yes, or the applicant believes a historical resources/archaeological assessment may be 

needed, provide a brief narrative explaining the issue: N/A 
5. Is the proposed project site listed on the National Register of Historic Places? No 

a. If yes, provide a brief narrative explaining how the historic site will be impacted: N/A 
6. Is the proposed project site in a designated flood hazard area or a designated wetland?  The 

proposed project site is located with the 1% and 0.2% annual chance flood hazard area.  There is 
potential for wetlands located in drainage ditches, before construction begins a wetland delineation 
would be conducted to determine if wetlands exist in the area.  Impacts to wetlands would be 
avoided and minimized as possible. Permitting efforts would be done in accordance with USACE 
protocols.  

7. Is the applicant participating in the National Flood Insurance Program?  Yes 
8. Is the project in a designated Regulatory Floodway? No  

a. If yes, please explain. N/A 
9. Is the proposed project site located in a known critical habitat for endangered species? No 

a. If yes, please explain. N/A 
10. Is the proposed project site a known hazardous site?  Yes 

a. If yes, please explain. One underground petroleum storage tank is located at the Valero 
at the corner of North Forest and Ella Blvd.  Any work proposed in this area would be 
done as to avoid the underground storage tank.  

11. Is the proposed project site located on federal lands or at a federal installation? No 
a. If yes, provide a brief narrative detailing why federal land or a federal installation is 

required for the proposed project. N/A 
12. What level of environmental review is likely needed for the proposed project site (EA, CE, EIS)? CE 



13. Provide a brief narrative to include any additional detail or information relevant to Environmental 
Review. Sources: Texas Parks and Wildlife National Diversity Database, U.S. Fish and Wildlife Service, 
National Wetland Inventory, Texas Historical Commission, and Texas Commission on Environmental 
Quality. 



CDBG MIT Application Development Environmental Narrative Form 

 

Date: 9/2/20207/28/2020 

Project Name: Castlewood Sections 3 and 4 

Application #: Application 3 

Reviewer: Courtney Blechle/Kent Hickingbottom 

1. Status of Environmental (Has Not Started, In Progress, Completed): In progress  
2. Provide a brief narrative regarding how CDBG-MIT funding is to be used.  Demonstrate that all HUD 

CDBG environmental requirements have been met/addressed. CDBG- MIT funding would be used to 
upgrade the existing drainage system due to past structural flooding in the area.  A high-level 
environmental review was performed for this application, further studies would be conducted 
before construction to ensure HUD CDBG environmental requirements have been met and in 
accordance with 24 CRF Part 58.  In addition, a Phase II Environmental Site Assessment was 
completed by Terracon in August 2020. 

3. Will the proposed project have any negative impact(s) or effect(s) on the environment per HUD 
environmental regulations as described? No 

a. If yes, or the applicant believes an issue may exist, provide a brief narrative explaining 
the issue: N/A  

4. Is the proposed project site likely to require a historical resources/archaeological assessment? No 
known historical resources or archaeological sites exist within the project site. 

a. If yes, or the applicant believes a historical resources/archaeological assessment may be 
needed, provide a brief narrative explaining the issue: N/A 

5. Is the proposed project site listed on the National Register of Historic Places? No 
a. If yes, provide a brief narrative explaining how the historic site will be impacted: N/A 

6. Is the proposed project site in a designated flood hazard area or a designated wetland? A portion of 
the proposed project site exists within the 0.2% chance of flood hazard area. There is potential for 
wetlands located in drainage ditches, before construction begins a wetland delineation would be 
conducted to determine if wetlands exist in the area.  Impacts to wetlands would be avoided and 
minimized as possible. Permitting efforts would be done in accordance with USACE protocols.  

7. Is the applicant participating in the National Flood Insurance Program?  Yes 
8. Is the project in a designated Regulatory Floodway? No  

a. If yes, please explain. N/A 
9. Is the proposed project site located in a known critical habitat for endangered species? No known 

critical habitat exists within the proposed project site.  
a. If yes, please explain. N/A 

10. Is the proposed project site a known hazardous site? No.  
a. If yes, please explain. No. The only potential hazard identified lies outside the site. It was 

determined that proposed work would not affect the site and no further investigation 
appears necessary at this time. 

11. Is the proposed project site located on federal lands or at a federal installation? No 



a. If yes, provide a brief narrative detailing why federal land or a federal installation is 
required for the proposed project. N/A 

12. What level of environmental review is likely needed for the proposed project site (EA, CE, EIS)? CE 
13. Provide a brief narrative to include any additional detail or information relevant to Environmental 

Review. Sources: Texas Parks and Wildlife National Diversity Database, U.S. Fish and Wildlife Service, 
National Wetland Inventory, Texas Historical Commission, and Texas Commission on Environmental 
Quality. 



CDBG MIT Application Development Environmental Narrative Form 

 

Date: 7/28/2020 

Project Name: Fountainview Sections 1 and 2 

Application #: Application 3 

Reviewer: Courtney Blechle/Kent Hickingbottom 

1. Status of Environmental (Has Not Started, In Progress, Completed): In progress 
2. Provide a brief narrative regarding how CDBG-MIT funding is to be used.  Demonstrate that all HUD 

CDBG environmental requirements have been met/addressed. CDBG- MIT funding would be used to 
upgrade the existing drainage system due to past structural flooding in the area.  A high-level 
environmental review was performed for this application, further studies would be conducted 
before construction to ensure HUD CDBG environmental requirements have been met and in 
accordance with 24 CRF Part 58.  In addition, a Phase I Environmental Site Assessment was 
completed in July 2020 by SWCA Environmental Consultants, along with a wetland delineation, 
threatened and endangered species review, and cultural resources constraints analysis. 

3. Will the proposed project have any negative impact(s) or effect(s) on the environment per HUD 
environmental regulations as described? No 

a. If yes, or the applicant believes an issue may exist, provide a brief narrative explaining 
the issue: N/A 

4. Is the proposed project site likely to require a historical resources/archaeological assessment? No 
archaeological sites or other resources have been recorded within or adjacent to (within 300 feet of) 
the project area. The majority of the project area has been disturbed by construction and 
urbanization activity. No direct impacts to any existing historic structures are anticipated as a result 
of the proposed project construction activities. 

a. If yes, or the applicant believes a historical resources/archaeological assessment may be 
needed, provide a brief narrative explaining the issue: N/A 

5. Is the proposed project site listed on the National Register of Historic Places? No 
a. If yes, provide a brief narrative explaining how the historic site will be impacted: N/A 

6. Is the proposed project site in a designated flood hazard area or a designated wetland? Yes. SWCA 
performed a wetland delineation of the Fountainview Subdivision Project in June 2020. Collectively, 
the delineation identified four wetlands totaling 0.452 acre within the project area. Additionally, the 
delineation identified one intermittent stream, measuring 0.025 acres and 409.510 linear feet, as 
well as one perennial pond measuring 1.963 acres within the project area. Permitting efforts will 
need to be performed in accordance with USACE protocols. 

7. Is the applicant participating in the National Flood Insurance Program?  Yes 
8. Is the project in a designated Regulatory Floodway? No  

a. If yes, please explain. N/A 
9. Is the proposed project site located in a known critical habitat for endangered species?  No 

a. If yes, please explain. N/A 
10. Is the proposed project site a known hazardous site? No 

a. If yes, please explain. N/A 



11. Is the proposed project site located on federal lands or at a federal installation? No 
a. If yes, provide a brief narrative detailing why federal land or a federal installation is 

required for the proposed project. N/A 
12. What level of environmental review is likely needed for the proposed project site (EA, CE, EIS)? CE  
13. Provide a brief narrative to include any additional detail or information relevant to Environmental 

Review. Sources: Texas Parks and Wildlife National Diversity Database, U.S. Fish and Wildlife Service, 
National Wetland Inventory, Texas Historical Commission, and Texas Commission on Environmental 
Quality. 



CDBG MIT Application Development Environmental Narrative Form 

 

Date: 7/29/2020 

Project Name: Parkland Estates 

Application #: Application 3 

Reviewer: Courtney Blechle 

1. Status of Environmental (Has Not Started, In Progress, Completed): Has not started.  
2. Provide a brief narrative regarding how CDBG-MIT funding is to be used.  Demonstrate that all HUD 

CDBG environmental requirements have been met/addressed. CDBG- MIT funding would be used to 
upgrade the existing drainage system due to past structural flooding in the area.  A high-level 
environmental review was performed for this application, further studies would be conducted 
before construction to ensure HUD CDBG environmental requirements have been met and in 
accordance with 24 CRF Part 58. 

3. Will the proposed project have any negative impact(s) or effect(s) on the environment per HUD 
environmental regulations as described? No 

a. If yes, or the applicant believes an issue may exist, provide a brief narrative explaining 
the issue: N/A 

4. Is the proposed project site likely to require a historical resources/archaeological assessment? No 
a. If yes, or the applicant believes a historical resources/archaeological assessment may be 

needed, provide a brief narrative explaining the issue: N/A 
5. Is the proposed project site listed on the National Register of Historic Places? No 

a. If yes, provide a brief narrative explaining how the historic site will be impacted: N/A 
6. Is the proposed project site in a designated flood hazard area or a designated wetland? The 

proposed project site is located within the 0.2% annual chance flood hazard. There is potential for 
wetlands located in drainage ditches, before construction begins a wetland delineation would be 
conducted to determine if wetlands exist in the area.  Impacts to wetlands would be avoided and 
minimized as possible. Permitting efforts would be done in accordance with USACE protocols. 

7. Is the applicant participating in the National Flood Insurance Program?  Yes 
8. Is the project in a designated Regulatory Floodway? No  

a. If yes, please explain. N/A 
9. Is the proposed project site located in a known critical habitat for endangered species? No 

a. If yes, please explain. N/A 
10. Is the proposed project site a known hazardous site? No 

a. If yes, please explain. N/A 
11. Is the proposed project site located on federal lands or at a federal installation? No 

a. If yes, provide a brief narrative detailing why federal land or a federal installation is 
required for the proposed project. N/A 

12. What level of environmental review is likely needed for the proposed project site (EA, CE, EIS)?CE 
13. Provide a brief narrative to include any additional detail or information relevant to Environmental 

Review. Sources: Texas Parks and Wildlife National Diversity Database, U.S. Fish and Wildlife Service, 



National Wetland Inventory, Texas Historical Commission, and Texas Commission on Environmental 
Quality. 



CDBG MIT Application Development Environmental Narrative Form 

 

Date: 7/29/2020 

Project Name: Humble Road Place and Parkland Estates 

Application #: Application 3 

Reviewer: Courtney Blechle 

1. Status of Environmental (Has Not Started, In Progress, Completed): Has not started.  
2. Provide a brief narrative regarding how CDBG-MIT funding is to be used.  Demonstrate that all HUD 

CDBG environmental requirements have been met/addressed. CDBG- MIT funding would be used to 
upgrade the existing drainage system due to past structural flooding in the area.  A high-level 
environmental review was performed for this application, further studies would be conducted 
before construction to ensure HUD CDBG environmental requirements have been met and in 
accordance with 24 CRF Part 58.  

3. Will the proposed project have any negative impact(s) or effect(s) on the environment per HUD 
environmental regulations as described? No 

a. If yes, or the applicant believes an issue may exist, provide a brief narrative explaining 
the issue: N/A 

4. Is the proposed project site likely to require a historical resources/archaeological assessment? No 
a. If yes, or the applicant believes a historical resources/archaeological assessment may be 

needed, provide a brief narrative explaining the issue: N/A 
5. Is the proposed project site listed on the National Register of Historic Places? No 

a. If yes, provide a brief narrative explaining how the historic site will be impacted: N/A 
6. Is the proposed project site in a designated flood hazard area or a designated wetland? Both the 

northern quarter and the southern third of the proposed project site overlap the 1% and 0.2% 
annual chance flood hazard area and the Regulated Floodway for Greens Bayou.  There is potential 
for wetlands located in drainage ditches, before construction begins a wetland delineation would be 
conducted to determine if wetlands exist in the area.  Impacts to wetlands would be avoided and 
minimized as possible. Permitting efforts would be done in accordance with USACE protocols. 

7. Is the applicant participating in the National Flood Insurance Program?  Yes 
8. Is the project in a designated Regulatory Floodway? Yes  

a. If yes, please explain.  The southern portion of the proposed project site is located 
within the floodway/riverine floodway.  

9. Is the proposed project site located in a known critical habitat for endangered species?No 
a. If yes, please explain. N/A 

10. Is the proposed project site a known hazardous site? No 
a. If yes, please explain. N/A 

11. Is the proposed project site located on federal lands or at a federal installation?No 
a. If yes, provide a brief narrative detailing why federal land or a federal installation is 

required for the proposed project. N/A 
12. What level of environmental review is likely needed for the proposed project site (EA, CE, EIS)?CE 



13. Provide a brief narrative to include any additional detail or information relevant to Environmental 
Review. Sources: Texas Parks and Wildlife National Diversity Database, U.S. Fish and Wildlife Service, 
National Wetland Inventory, Texas Historical Commission, and Texas Commission on Environmental 
Quality. 



Mitigat ion Applicat ion

Program *

Hurricane Harvey State Mitigation Competition – HUD MID

Applicant *

County *

Harris

Application Type *

New

General

Harris County Community Services Department (CSD)  
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FY End Date

Council of Governments

Houston-Galveston Area Council (HGAC)

Contact *

Authorized Representative

Grant Administrator

Hickingbottom, Kent

Application Title *

Greens Bayou Drainage Partnership Application

Each application must upload a MIT-Local Certifications form signed by an authorized signatory along
with other required application documentation. Each applicant for CDBG-MIT funding must certify by
signing that both the Application for Federal Assistance Standard Form 424 (SF-424) and the MIT-Local
Certifications form provided on the GLO website and described in the application guide were followed in
the preparation of any CDBG-MIT program application, and will continue to be followed in the event of
funding.

The Application for Federal Assistance Standard Form 424 (SF-424) and the MIT-Local Certifications

Related Contacts

Standard Form 424

2/28/2021

Mrsny, Reid  

Hidalgo, Lina  

2



Applicant Delinquent on Federal Debt
No Yes

Construction Application
No Yes

Construction Pre-Application
No Yes

Program Not Selected by State for Review
No Yes

3



Mitigat ion Applicat ion

Addressed Risk - Select the risk identi�ed in the Action Plan that will be addressed. (select all that

apply)

Hurricanes/Tropical Storms/Tropical Depressions

Severe Coastal Flooding

Riverine Flooding

"The Federal Register, 84 FR 45838 (August 30, 2019) defines mitigation as: 
“Activities that increase resilience to disasters and reduce or eliminate the long-term risk of loss of life, injury, damage to and loss of property, and suffering and
hardship, by lessening the impact of future disasters.”

Applicants must describe in narrative format how their proposed project meets the above definition and clearly identify the methodology used to determine how the
described criteria are being met. Include information identifying how the proposed project addresses overall local mitigation needs. 

Mitigation presents communities with unique opportunities to examine a wide range of issues including (1) housing quality and availability, (2) road and rail

Hazard, Risk Description - Describe how the risk(s) selected are impacting the proposed project

area. Reference where adopted local mitigation e�orts are planned or underway where

appropriate.

Subdivisions and businesses throughout the Greens Bayou Watershed in Harris County experience flooding conditions during hurricanes, tropical storms
and even intense rainfall events that overwhelm drainage systems and result in riverine, or out-of-bank, flooding of the local bayous, tributaries, and 
drainage channels. The risk of flooding is a daily threat to the residents that live in areas with aging and inadequate drainage systems. The project sites 
identified throughout this application are part of an organized county-wide effort to analyze infrastructure shortfalls, build community resilience, and 
mitigate future hazards through flood risk reduction projects and strict floodplain management practices. The sites described in this application benefit 
many residents in some of the most vulnerable and at-risk areas of the County.   

The massive and long-term financial commitment is recognized locally, and so a portion of project site costs, most of the sites included in this application,
were approved for funding in the 2018 Harris County Flood Control District Bond Program. While some funding was earmarked for these sites, and is 
currently being used to fund the engineering study and design, the bond funding is not adequate to construct the required improvements.  As a result, 
Harris County and Harris County Flood Control District are in dire need of additional funding to help address these urgent concerns. Income and need 
were factors when selecting projects for inclusion in the Bond program and the improvements were designed to assist low- and moderate-income 
persons/communities. Earmarked funding can be found in the Harris County FY 2020 Mid-Year Review and Capital 
Improvements Program (CIP), adopted in September 2019, along with subdivisions and mapped sites. Additionally, measures needed to address subdivision
drainage were included in the Harris County Hazard Mitigation Plan. 

See the attached narrative for additional information.

4
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Is the proposed project included in one or more locally adopted plans?

Yes

Provide the title of the adopted plan being referenced.

Harris County Multi-Hazard Mitigation Action Plan

Provide the page number(s) in the adopted plan(s) where the proposed project is identified.

11-1 through 11-38, 21-5

Provide the date (Month, Year) the plan(s) was/ were adopted:

Local Adopted Plans - To meet the local plan requirement, applicants follow speci�c procedures

identi�ed in the CDBG-MIT Application Guide

The Greater Houston area has experienced multiple major flooding events in recent years including the Memorial Day Flood (2015), the Tax Day Flood 
(2016) and Hurricane Harvey (2017). These events have amounted to 84 deaths and over $125.5 billion in damages. Because of the devastation and the 
need to identify measures to mitigation the impacts of major storm events, Harris County studied over 100 previously flooded subdivisions and found 
drainage solutions to mitigate risk to life and safety during future storm events.    

This Flood and Drainage Activity project improves drainage at neighborhood and regional levels by making improvements to five subdivisions within 
the Greens Bayou Watershed and provides 5.5 miles of channel improvements in Greens Bayou and detention at adjacent basins at Aldine Westfield and 
Hardy.  The proposed improvements include adding or upgrading storm sewer systems, adding curb and gutter systems, and increasing storage capacity 
with new detention basins and enlarging channels. The increased capacity across multiple project sites ultimately places less burden on the watershed, 
or service area. The cumulative benefits of multiple project sites ultimately mitigate property, life, and economic loss in future flooding events.   

Harris County and Harris County Flood Control District have adopted the most stringent floodplain regulations  in the United States by incorporating 
robust infrastructure regulations that ensure development follows standards that minimize the likelihood of future flooding. Copies of the Harris County 
floodplain regulations, infrastructure regulations, and HCFCD Policies, Criteria, and Procedures Manual with proof of adoption by Commissioners Court 
can be found in the supporting documentation for this application.    

Due to space limitations, details for this section can be found in the narrative attached in documents.

5/19/2020
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Does the proposed project enhance mitigation efforts that are already completed or underway?

Yes

If Yes, then provide a brief description.

Added Resiliency Measures

Applicants must explain if prior capital improvement projects, short or long-range planning efforts, community engagement or educational outreach, the
implementation of enhanced building codes or code enforcement, or other related work has been completed which enhances hazard mitigation and/or resiliency
throughout the applicable community or service area of the applicant(s).

If no previous efforts have been made, this must be stated in the application. If a joint project is being submitted by multiple entities that crosses jurisdictional or
service area boundaries, each jurisdiction or entity should provide examples of previous hazard mitigation or resiliency efforts that have been completed within their
particular jurisdiction or service area. Source documents, such as signed memorandum, must be attached to the application which prove such efforts have been
implemented.

Select the type(s) of prior or current local e�orts undertaken that, combined with the proposed

project, will provide enhanced hazard mitigation:

Prior capital improvement project(s)

Current capital improvement project(s)

Short-range planning efforts

Long-range planning efforts

Community engagement

Educational outreach

Implementation of enhanced building codes

Code enforcement

6



Other Hazard Mitigation Work

Other related work which enhances hazard mitigation and/or resiliency through the proposed project.

7



Mitigat ion Applicat ion Project

Program

Hurricane Harvey State Mitigation Competition – HUD MID

Subrecipient Application/Contract

Greens Bayou Drainage Partnership Application

Project Title

Greens Bayou Partnership Drainage Improvements

Project Summary

Acknowledging that mitigation needs may span a variety of services and facilities, for purposes of Mitigation funding only, the definition of project is expanded to
include a discrete and well-defined beneficiary population and subsequent geographic location consisting of all eligible activities required to complete and provide
specific successful mitigation benefit to the identified population.

For purposes of Mitigation application and implementation, the Project provided represents the overall Mitigation need being met.  

There may be more than one Activity included in a Project.  For instance, a successful Mitigation Project may require a drainage facilities activity, a street
improvements activity, and a water facilities activity.

The Greens Bayou Watershed has experienced multiple major flooding events in recent years including the Memorial Day Flood (2015), the Tax Day 
Flood (2016) and Hurricane Harvey (2017). These events have amounted to 84 deaths and over $125.5 billion in damages. Because of the devastation 
and the need to identify measures to mitigation the impacts of major storm events, Harris County studied nearly 100 previously flooded subdivisions 
and found drainage solutions to mitigate risk to life and safety during future storm events.    

This Flood and Drainage Activity improves drainage at a regional and neighborhood level by making improvements to flood control facilities within 
five subdivisions within the Greens Bayou Watershed and provides 5.5 miles of channel improvements in Greens Bayou and detention at adjacent 
basins at Aldine Westfield and Hardy.  The proposed improvements include adding or upgrading storm sewer systems, adding curb and gutter 
systems, and increasing storage capacity with new detention basins and enlargement of channels. The increased capacity across multiple project sites 
ultimately places less burden on the watershed, or service area. The cumulative benefits of multiple project sites ultimately mitigate property, life, and 
economic loss in future flooding events.
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Mitigat ion Applicat ion Project

All of the state’s mitigation activities under this grant will meet a national objective for either (1) benefiting 
low- to moderate-income persons (LMI), or (2) urgent need mitigation (UNM).  At least 50 percent of 
CDBG-MIT funds will be used to support activities that benefit LMI person, and all programs and projects 
will have an LMI priority. For CDBG-MIT activities, HUD approval will be required to rely on the national 
objective criteria for elimination of slum and blighting conditions, because this national objective generally 
is not appropriate in the context of mitigation activities.

As indicated in the State Mitigation Action Plan:
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Low-and Moderate-Income Persons

Total Beneficiaries

375945

LMI Beneficiaries

221350

% LMI Beneficiaries

58.88

Does the proposed project principally bene�t Low- and

Moderate-Income Persons or Mitigation Urgent Need?

Low- and Moderate-Income Persons

LMI Area Benefit

LMI Housing Activity

LMI Limited Clientele

Provide the proposed bene�ciary data:
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Mitigat ion Applicat ion Project

Applicants must follow the procurement process guidelines set forth in 2 CFR §200.318-§200.326 for grant 
administration, environmental, and engineering services if using CDBG-MIT funds to pay third-party vendors for 
those services. These rules and regula ons also apply to procurement of construction services. For better detail 
regarding procurement methods and requirements, refer to:
h ps://recovery.texas.gov/local-government/resources/procurement-contrac ng/index.html
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Company Name

Various (by site) - Procured with local funds and not requesting reimbursement.

Contact

Email

Phone

Yes

Company Name

Various (by site) - Procured with local funds and not requesting reimbursement.

Contact

Have you procured a third-party engineer for the proposed

project?

Have you procured a third-party administrator to administer the

proposed project?

No
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Mitigat ion Applicat ion Project

Provide a brief narrative regarding how CDBG-MIT funding is to be used. Demonstrate that all

HUD CDBG environmental requirements have been met to date. Applicants should be advised

that all HUD CDBG environmenal requirements must be met before reimbursement can be

considered.

More information at https://www.hudexchange.info/resource/167/environmental-review-procedures-24-cfr-58
(https://www.hudexchange.info/resource/167/environmental-review-procedures-24-cfr-58)

Will the proposed project site have any negative impact(s) or e�ect(s) on the environment per

HUD environmental regulations as described?

This Flood and Drainage Activity improves drainage at a regional and neighborhood level by making improvements to flood control facilities and five 
subdivisions within the Greens Bayou Watershed.  The proposed improvements include adding or upgrading storm sewer systems, adding curb and 
gutter systems, and increasing storage capacity with new detention basins and enlargement of channels. The increased capacity across multiple 
project sites ultimately places less burden on the watershed, or service area. The cumulative benefits of multiple project sites ultimately mitigate 
property, life, and economic loss in future flooding events.

Harris County is committed to meeting all HUD CDBG environmental requirements and performing environmental reviews in compliance with 24 
CFR 58, and other federal guidelines.  In preparation for this application and in meeting environmental requirements, Harris County has performed 
Phase I Environmental Site Assessments on some sites included in this application, and has performed  high level reviews of all sites.  The findings 
from those reviews are indicated below and further detail can be found in the documents section.
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No

No

No

Yes

Is the applicant participating in the National Flood Insurance Program?

Yes

Is the project in compliance with Executive Order 11990?

Yes

Is the project in a designated Regulatory Floodway?

Yes

Is the project considered functionally dependent or a floodplain restoration activity?

Yes

No

Unknown

More information at https://www.hudexchange.info/programs/environmental-review (https://www.hudexchange.info/programs/environmental-
review)

Is the proposed project site likely to require a historical resources/archaeological assessment?

More information at https://www.hudexchange.info/environmental-review/historic-preservation (https://www.hudexchange.info/environmental-
review/historic-preservation)

Is the proposed project site listed on the National Register of Historic Places?

More information at https://www.nps.gov/subjects/nationalregister/index.htm (https://www.nps.gov/subjects/nationalregister/index.htm)

Is the proposed project site in a designated ood hazard area or a designated wetland?

FEMA Firmette located here: https://msc.fema.gov/portal/search (https://msc.fema.gov/portal/search?)

More information at https://www.hudexchange.info/programs/environmental-review/flood-insurance
(https://www.hudexchange.info/programs/environmental-review/flood-insurance)

More information at https://www.hudexchange.info/environmental-review/wetlands-protection (https://www.hudexchange.info/environmental-
review/wetlands-protection)

More information at https://www.hudexchange.info/environmental-review/floodplain-management (https://www.hudexchange.info/environmental-
review/floodplain-management)

More information at https://www.govinfo.gov/content/pkg/CFR-2018-title24-vol1/xml/CFR-2018-title24-vol1-part55.xml#seqnum55.1
(https://www.govinfo.gov/content/pkg/CFR-2018-title24-vol1/xml/CFR-2018-title24-vol1-part55.xml#seqnum55.1)

Is the proposed project site located in a known critical habitat for endangered species?

More information at https://www.hudexchange.info/environmental-review/endangered-species (https://www.hudexchange.info/environmental-
review/endangered-species)

Is the proposed project site a known hazardous site?

More information at https://www.hudexchange.info/environmental-review/site-contamination (https://www.hudexchange.info/environmental-
review/site-contamination)
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No

What level of environmental review is likely needed for the proposed project site?

Categorical Exclusion

Provide any additional detail or information relevant to Environmental Review

More information at HUD Exchange (https://www.hudexchange.info/resource/785/summary-table-of-levels-of-environmental-review-and-
documentation-required-in-err)

For some sites, Phase I Environmental Site Assessments were completed.  For others, desktop reviews were performed to evaluate the potential 
impacts.  Findings from those reviews are summarized in the documents section of this application.  Answers to the above questions could change 
upon further review.  All State and Federal policies and guidelines will be followed in addressing any of the above noted issues.
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1/2

Mitigat ion Applicat ion Project

Identify activities already achieved to further fair housing, and

those activities to be undertaken if an award is made by CDBG-

MIT and when that activity will be complete. Upload any

backup documentation to support your e�orts.

Name

Comment
Planned

Name

Comment
Planned

Name

Comment
Planned

Name

Comment
Planned

Activity 1

Publishing the contact information, at the local, state and federal levels, for repor
ting a Fair Housing complaint—achieved March 1 2020

Activity 2

Designating a Fair Housing Month – will achieve April 1, 2021 and have achieved
April 1, 2020

Activity 3

Develop an anti-NIMBYism plan – achieved Nov. 12, 2018

Activity 4

Developed an AFH/Fair Housing Plan and submitted to HUD – achieved Jan 31,
2019
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Edit Mit igat ion Applicat ion Project

The Project Level Budget represents summary data compiled as each Activity and Site are defined. 
Applicants are expected to present a thorough budget at the site level that includes all elements required for 
an eligible and successful project.  Construction or public facilities budgetary information must be 
provided by a professional engineer or architect licensed to practice in the state of Texas using the MIT-
Budget Justification of Retail Costs (formerly Table 2) form available the GLO website at:
https://recovery.texas.gov/files/resources/mitigation/mit-budget-justification-of-retail-costs.xlsx

Original sealed construction and public facilities budgetary information must be uploaded as supporting
17
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10/4/2020 Edit Mitigation Application Project · Customer Self-Service

Minimum Total Amount Requested

$0.00

Maximum Total Amount Requested

$1,000,000,000.00

Maximum # of Activities per Project

20 Activities

Total Estimated/Original Project Budget

$100,000,000.00

Program
Budget Code

Planned/Requested
Amount

Total Other
Funds

Activity Total

Budget Activities

Flood control and drainage Improvements

$100,000,000.00

$19,374,247.03

$119,374,247.03

Add Budget Activity (/blicm/?refentity=new_projectphase&re�d=534e0b1b-f2fc-ea11-

b5d9-

00155d32209e&refrel=cdr_new_projectphase_new_budgetactivity_Project&pid=6f9cfc80-

1770-ea11-a811-001dd8309f0e)
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Project Site

Program

Hurricane Harvey State Mitigation Competition – HUD MID

Site Number

S-003163

Site Title *

Castlewood Addition Sections 3 and 4 Subdivision Drainage Improvements

Site Description

Street Address

Connorvale Road and Russ Drive

Street Limits on Street

From Street

To Street

Zip Code

77039

Project Sites & Locations

The Castlewood subdivision was developed in the 1960s and ‘70s.  The two sections for this project site consist of 80+ acres of residential parcels served 
by a roadside ditch drainage system.  The system of ditches drain into Harris County Flood Control district (HCFCD) channel P138-01-00, a tributary of 
Greens Bayou.  Although current regulations allow ditches, this project site is considered non-conforming due to culvert sizing, inadequate extreme 
event sheet flow design, lack of detention, and poor lot grading.  The subdivision experiences drainage issues during frequent rainfall events but 
becomes quickly inundated during high intensity or long duration rainfall events. The southern portion of the subdivision drains through a HCFCD 
channel which subsequently discharges into P138-01-00. The northern portions of the subdivision drain toward ditches along the south side of Lauder 
road which eventually drain into P138-01-00. The rest of the subdivision drains east, directly into P138-01-00.   

Historical flooding information shows that the most damaging flood event was Hurricane Harvey (August 2017), which caused structural flooding in 195 
of the 198 homes, up to 36 inches in depth. Other less intense historical flood events, including Hurricane Ike (September 2008), in June of 2006, and 
Tropical Storm Allison (June 2001) recorded a smaller number of water damaged homes. Most of the damages during these smaller flood events 
occurred in Section 3 of the Castlewood Addition, located in the western portion of the subdivision.  Overall, this project site has suffered from 
structural flooding in 17 separate storm events. and 34 homes throughout the subdivision have been declared repetitive loss structures by FEMA.
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City

Houston

County

Harris

State

TX

Latitude

29.91061

Longitude

-95.34506

Scope of Work

Have you procured construction services for the proposed project?

No

Construction completion method to be used

Competitve Sealed Bid/Contract

Will acquisition of real property or any activity requiring compliance with URA be required?

Yes

Estimated Number of Parcels

2

If yes, has acquisition been completed, in progress, or will need to be acquired?

In Progress

As previously indicated, applicants must follow the procurement process guidelines set forth in 2 CFR §200.318-§200.326 for procurement of construc�on services.  For be�er
detail regarding procurement methods and requirements, refer to:
h�ps://recovery.texas.gov/local-government/resources/procurement-contrac�ng/index.html

The proposed Castlewood flood and drainage activity will convert all roadside ditches and culverts to a curb and gutter roadway with underground 
storm sewer.  Additional work to relocate utilities and provide sidewalks is included in the project as well.  The new storm sewer will convey the 2-
year, or 50% AEP, storm while the curb and gutter pavement will provide additional storage and conveyance for events up to a 100-year, or 1% AEP, 
rainfall event.  Two major outfalls will be located on the eastern side of Woodgate and Connorvale. The Woodgate outfall will also have an extreme 
event swale.  Other extreme event flow paths and approximately 40 acre-feet of detention is included in the project scope.   

The proposed system will resolve internal drainage issues and is expected to reduce flooding by at least one foot which mitigates future flood risk for 
the 195 previously flooded structures.  The addition of sidewalks increases the safety of pedestrians throughout the subdivision.
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https://cdrportalprd.dynamics365portals.us/psema/?id=f6bb1f11-f7fc-ea11-b5d9-00155d32209e&refentity=new_budgetactivity&refid=5dd60030-f6fc-ea… 3/7

If yes, provide a brief narrative describing the acquisition activities required.

Cong. Rep

State Rep

State Senator

Cong. Rep District #

29

State Rep District #

140

State Senator Dist#

6

Applicants must follow 2 CFR 200 rules and regula�ons in the procurement of construc�on services.  For be�er detail regarding procurement methods and requirements, refer to 2 C

Districts and Elected O�cials

Total Requested Grant Funds

$15,018,292.02

Total Other Funds

$1,057,189.00

Total Grant & Other Funds

$16,075,481.02

Specify Site Budget Information

Site Budget

An easement is required for the new outfall.

Garcia, Sylvia  

Walle, Armando  

Alvarado, Carol  

It is a crime for any person to knowingly present false, incomplete, or misleading information through the submittal of documents to any Administrator of CDBG-DR funds for the purpose of securing any benefit related to CDBG-DR programs. 
| Copyright © | The Texas General Land Office | All rights reserved 21



Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$57,463.08

CDBG-MIT Environmental

$57,463.08

Castlewood Addition Sections 3 and 4 Subdivision Drainage Improvements - CDBG-MIT Environmental

9/22/2020 8:58 PM

Flood control and drainage Improvements - - GLO17-11258-P

$850,092.00

CDBG-MIT Admin

$850,092.00

Castlewood Addition Sections 3 and 4 Subdivision Drainage Improvements - CDBG-MIT Admin

9/22/2020 9:04 PM

Flood control and drainage Improvements - - GLO17-11258-P

$1,149,261.54

CDBG-MIT Engineering

$1,057,189.00

$2,206,450.54

Castlewood Addition Sections 3 and 4 Subdivision Drainage Improvements - CDBG-MIT Engineering

9/22/2020 8:57 PM

Flood control and drainage Improvements - - GLO17-11258-P
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$1,468,860.00

CDBG-MIT Acquisition

$1,468,860.00

Castlewood Addition Sections 3 and 4 Subdivision Drainage Improvements - CDBG-MIT Acquisition

9/22/2020 9:07 PM

Flood control and drainage Improvements - - GLO17-11258-P

$11,492,615.40

CDBG-MIT Construction

$11,492,615.40

Castlewood Addition Sections 3 and 4 Subdivision Drainage Improvements - CDBG-MIT Construction

9/22/2020 8:54 PM

Flood control and drainage Improvements - - GLO17-11258-P

Site Metrics





Name

Comment
Planned

Numeric
Resp
Planned

Linear Feet of Public Improvement

Road replacement with new curb and gutter (LF) - 15312 Storm Sewer System (New) LF - 13427 New Outfall - 1

28739



Name

Comment
Planned

Numeric
Resp
Planned

Number of public improvements

Road replacement with new curb and gutter (LF) 15312 New Storm Sewer System (LF) 13427 New outfall (Ea) 1

3
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Project Site

Program

Hurricane Harvey State Mitigation Competition – HUD MID

Site Number

S-003164

Site Title *

Fountainview Sections 1 and 2 Subdivision Drainage Improvements

Site Description

Street Address

McCracken Road and Indianola Drive

Street Limits on Street

From Street

To Street

Zip Code

77032

Project Sites & Locations

Fountinview was constructed in the 1970’s.  The 40-acre residential development is comprised of single-family homes with concrete sidewalks and a 
curb and gutter storm sewer system. There are nine individual storm sewer systems within the neighborhood that outfall to the HCFCD channels 
P133-00-00 and P134-00-00, which border the project area on the west and east. Each system consists of two leads to a single trunk line located at the 
cul-de-sac of each street.  The existing development is considered non-conforming in accordance with current regulations due to the storm sewer 
inability to convey the 2-year, or 50% AEP, storm event, non-existent detention facilities, and a lack of consideration for the extreme event ponding or 
sheet flow patterns.    

The drainage issues in the neighborhood are immediately observed during smaller, more frequent, rainfall events primarily due to the flat street 
grading and low capacity inlets.  During a 100-year, or a 1% AEP, storm event flow from P133-00-00 backs up into the two tributary channels, P133-
03-00 and P133-04-00 exacerbating the ponding within the neighborhood.  During Hurricane Harvey 19 homes experienced flood damages.
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City

Houston

County

Harris

State

TX

Latitude

29.93567

Longitude

-95.30885

Scope of Work

Have you procured construction services for the proposed project?

No

Construction completion method to be used

Competitve Sealed Bid/Contract

Will acquisition of real property or any activity requiring compliance with URA be required?

Yes

Estimated Number of Parcels

1

If yes, has acquisition been completed, in progress, or will need to be acquired?

In Progress

As previously indicated, applicants must follow the procurement process guidelines set forth in 2 CFR §200.318-§200.326 for procurement of construc�on services.  For be�er
detail regarding procurement methods and requirements, refer to:
h�ps://recovery.texas.gov/local-government/resources/procurement-contrac�ng/index.html

The proposed Fountainview flood drainage activity replaces the existing storm sewer systems with new systems capable of conveying the 2-year, or 
50% AEP, rainfall event without modifying the current storm sewer alignment or pavement grades.  The evaluation and construction of extreme event 
overflow structures at each cul-de-sac is included in the project scope.  In order to create no adverse impact downstream, a 10 acre-foot detention 
basin is proposed along the northern boundary of the project.  

The proposed improvements conform with present-day infrastructure regulations and result in reduced inundation depths and durations for up to a 
100-year, or 1% AEP, storm event.  The reduction in water surface will mitigate future flood damages for at least 19 previously flooded homes.
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If yes, provide a brief narrative describing the acquisition activities required.

Cong. Rep

State Rep

State Senator

Cong. Rep District #

29

State Rep District #

141

State Senator Dist#

15

Applicants must follow 2 CFR 200 rules and regula�ons in the procurement of construc�on services.  For be�er detail regarding procurement methods and requirements, refer to 2

Districts and Elected O�cials

Total Requested Grant Funds

$3,156,879.04

Total Other Funds

$463,271.00

Total Grant & Other Funds

$3,620,150.04

Specify Site Budget Information

Site Budget

Acquisition is required for a detention basin. The pond area is outside of Harris County owned parcels and would require land acquisition. With the 
recommended upsized storm sewer, the two connections between the existing parallel storm systems and pond area would help reduce flood depth 
approximately 0.5’ to 1.0’ at the Sarti Street Cul-de-sac.

Garcia, Sylvia  

Thompson, Senfronia  

Whitmire, John  
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$8,498.59

CDBG-MIT Environmental

$8,498.59

Fountainview Sections 1 and 2 Subdivision Drainage Improvements - CDBG-MIT Environmental

9/22/2020 9:12 PM

Flood control and drainage Improvements - - GLO17-11258-P

$169,971.74

CDBG-MIT Engineering

$463,271.00

$633,242.74

Fountainview Sections 1 and 2 Subdivision Drainage Improvements - CDBG-MIT Engineering

9/22/2020 9:11 PM

Flood control and drainage Improvements - - GLO17-11258-P

$178,691.27

CDBG-MIT Admin

$178,691.27

Fountainview Sections 1 and 2 Subdivision Drainage Improvements - CDBG-MIT Admin

9/22/2020 9:13 PM

Flood control and drainage Improvements - - GLO17-11258-P
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$1,100,000.00

CDBG-MIT Acquisition

$1,100,000.00

Fountainview Sections 1 and 2 Subdivision Drainage Improvements - CDBG-MIT Acquisition

9/22/2020 9:14 PM

Flood control and drainage Improvements - - GLO17-11258-P

$1,699,717.44

CDBG-MIT Construction

$1,699,717.44

Fountainview Sections 1 and 2 Subdivision Drainage Improvements - CDBG-MIT Construction

9/22/2020 9:09 PM

Flood control and drainage Improvements - - GLO17-11258-P

Site Metrics





Name

Comment
Planned

Numeric
Resp
Planned

Linear Feet of Public Improvement

Storm Sewer Replacement (LF) - 1182 Detention Pond (Ac-Ft) - 10.2

1182



Name

Comment
Planned

Numeric
Resp
Planned

Number of public improvements

Storm Sewer Replacement (LF) 1182 Detention Pond (ac ft) 10.2

2
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Project Site

Program

Hurricane Harvey State Mitigation Competition – HUD MID

Site Number

S-003166

Site Title *

Humble Road Place and Parkland Estates Subdivisions Drainage Improvements

Site Description

Street Address

Ravendale Road aand Laramie Street

Street Limits on Street

From Street

To Street

Project Sites & Locations

The Humble Road Place and Parkland Estates subdivisions were developed prior to 1970 and the 200+ acre project site is served by roadside ditch 
systems that drain either north to HCFCD channel P133-00-00 or south to Greens Bayou.  The extreme northern and southern portions of the area   lie 
within the 100-year and 500-year floodplain but the vast majority of residents live in low risk areas.  Although current regulations allow ditches, this area 
is considered non-conforming due to culver sizes, ditch geometry, inadequate sheet flow design, poor lot grading, and the lack of detention.  

The subdivision experiences drainage issues during frequent rainfall events because the lack of capacity in the roadside ditch but becomes quickly 
inundated during high intensity or long duration rainfall events due to riverine flooding from P133-00-00 and P100-00-00.  A primary issue for P133-00-
00 is a constriction at the nearby railroad bridge.  The railroad bridge forces all flow through its single bridge opening and causes a backwater of over 1.4’ 
in the 100-year storm. The project area is inundated with overflow from Greens Bayou Tributary that then travels south through the subdivisions between
the railroad and Old Humble Road until it drains into Greens Bayou approximately one mile south. This overflow into the subdivisions causes flooding 
and damage to the houses located in these developments.  

54 homes within the Parkland Estates subdivision reported flooding during Hurricane Harvey.  Only 16 of those 54 are located in the 500-year floodplain.
202 homes within the Humble Road Place subdivision reported flood damage during Hurricane Harvey.  About half of the 202 flooded homes are actually
in a special flood hazard area.
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Zip Code

77396

City

Humble

County

Harris

State

TX

Latitude

29.92173

Longitude

-95.29215

Scope of Work

Have you procured construction services for the proposed project?

Yes

Construction completion method to be used

Competitve Sealed Bid/Contract

Will acquisition of real property or any activity requiring compliance with URA be required?

Yes

Estimated Number of Parcels

4

As previously indicated, applicants must follow the procurement process guidelines set forth in 2 CFR §200.318-§200.326 for procurement of construc�on services.  For be�er
detail regarding procurement methods and requirements, refer to:
h�ps://recovery.texas.gov/local-government/resources/procurement-contrac�ng/index.html

The improvements propose to mitigate P133-00-00 overflows into the Parkland Estates and Humble Road Place subdivisions and improve the capacity 
and conveyance of the internal drainage systems. The overflow from P133-00-00 will be reduced through the construction of a bypass channel under 
the existing railroad. The bypass channel will reduce the upstream water surface elevations during extreme events by providing additional flow capacity 
in the P133-00-00 channel. A mitigation basin in proposed downstream to account for any adverse impacts. The reduction in water surface elevations 
allows the proper function of the internal drainage system. The internal capacity is improved through the addition of storm sewer under the roadside 
ditch throughout the site. The system will be divided into a north (P133-00-00) and south (P100-00-00) system with adequate detention in each area to 
offset the increase in flow.  

For additional information, please see the narrative listed in documents.
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If yes, has acquisition been completed, in progress, or will need to be acquired?

Still Needed

If yes, provide a brief narrative describing the acquisition activities required.

Cong. Rep

State Rep

State Senator

Cong. Rep District #

29

State Rep District #

141 142

State Senator Dist#

6

Applicants must follow 2 CFR 200 rules and regula�ons in the procurement of construc�on services.  For be�er detail regarding procurement methods and requirements, refer to 2 C

Districts and Elected O�cials

Total Requested Grant Funds

$24,095,575.28

Total Other Funds

$1,394,549.98

Total Grant & Other Funds

$25,490,125.26

Specify Site Budget Information

Site Budget

Acquisition required for detention.

—

Garcia, Sylvia  



Alvarado, Carol  
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$53,636.54

CDBG-MIT Environmental

$53,636.54

Humble Road Place and Parkland Estates Subdivisions Drainage Improvements - CDBG-MIT Engineering

9/22/2020 9:18 PM

Flood control and drainage Improvements - - GLO17-11258-P

$1,072,730.75

CDBG-MIT Engineering

$1,394,549.98

$2,467,280.73

Humble Road Place and Parkland Estates Subdivisions Drainage Improvements - CDBG-MIT Engineering

9/22/2020 9:21 PM

Flood control and drainage Improvements - - GLO17-11258-P

$1,363,900.49

CDBG-MIT Admin

$1,363,900.49

Humble Road Place and Parkland Estates Subdivisions Drainage Improvements - CDBG-MIT Admin

9/22/2020 9:18 PM

Flood control and drainage Improvements - - GLO17-11258-P
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$10,727,307.50

CDBG-MIT Construction

$10,727,307.50

Humble Road Place and Parkland Estates Subdivisions Drainage Improvements - CDBG-MIT Construction

9/22/2020 9:16 PM

Flood control and drainage Improvements - - GLO17-11258-P

$10,878,000.00

CDBG-MIT Acquisition

$10,878,000.00

Humble Road Place and Parkland Estates Subdivisions Drainage Improvements - CDBG-MIT Acquisition

9/22/2020 9:23 PM

Flood control and drainage Improvements - - GLO17-11258-P

Site Metrics





Name

Comment
Planned

Numeric
Resp
Planned

Linear Feet of Public Improvement

Ditch Regrading - 31,800 Storm Sewer Improvements - 41,600

73400



Name

Comment
Planned

Numeric
Resp
Planned

Number of public improvements

Channel Improvements (CY) - 1,110 Detention Improvements (CY) - 120,000 Ditch Regrading (LF) - Storm Sewer Improvements (L
F)

4
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Project Site

Program

Hurricane Harvey State Mitigation Competition – HUD MID

Site Number

S-003167

Site Title *

North Forest Subdivision Drainage Improvements

Site Description

Street Address

Green Shade Drive and North forest Blvd

Street Limits on Street

From Street

To Street

Zip Code

77090

Project Sites & Locations

The North Forest subdivision was built in the 1960’s and 70’s.  The 110+ acre development is primarily dense residential lots served by a curb and gutter 
roadway and a storm sewer system that outfalls into HCFCD channel P145‐03‐03, a tributary of Greens Bayou.  Based on the analysis, the existing system 
is partially non-conforming.  The storm sewers were designed for up to a 10‐year, or 10% AEP, storm event, but the project site has no detention and does 
not account for extreme event flow paths.    

The primary drainage issue for North Forest is the extreme storm event.  The storm sewer system along Ella Blvd, N Forest Boulevard and other streets 
within the North Forest subdivision become surcharged.  The inadequate extreme event flow paths and relatively flat topography in the area result in 
excessive ponding within the subdivision with depths exceeding three (3) feet near the eastern and southeastern parts of the subdivision.  

During Hurricane Harvey, 30 homes reported some amount of flood damage. The average depth of flooding in the homes was not readily available from 
existing data, but it is believed that it was generally about 1 to 2 feet with the southeastern part of the subdivision experiencing relatively more flooding 
with depths exceeding 3 feet. Within the subdivision, the average height of the finished floor is approximately 2 feet above the top of curb elevation of the 
street.
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City

Houston

County

Harris

State

TX

Latitude

30.00340

Longitude

-95.43556

Scope of Work

Have you procured construction services for the proposed project?

No

Construction completion method to be used

Competitve Sealed Bid/Contract

Will acquisition of real property or any activity requiring compliance with URA be required?

Yes

Estimated Number of Parcels

2

If yes, has acquisition been completed, in progress, or will need to be acquired?

In Progress

As previously indicated, applicants must follow the procurement process guidelines set forth in 2 CFR §200.318-§200.326 for procurement of construc�on services.  For be�er
detail regarding procurement methods and requirements, refer to:
h�ps://recovery.texas.gov/local-government/resources/procurement-contrac�ng/index.html

The proposed North Forest flood drainage activity consists of splitting the existing storm sewer into two systems and constructing a detention basin to 
receive and store the flows from the subdivision.  Extreme event overflow locations are included in the project scope as well.  The existing outfall 
configuration will remain and continue to discharge into the P145‐03‐03 channel. The 110 acre-foot detention basin receives flow from the eastern part of 
the subdivision via proposed 60‐inch RCP storm along Nort Forest Boulevard.  The basin is spread over 12.32 acres with an average depth of eight (8) 
feet.    

The aforementioned improvements conform with current regulations and mitigate the future damage to at least 30 previously flooded structures.
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10/4/2020 Edit Project Site · Customer Self-Service

If yes, provide a brief narrative describing the acquisition activities required.

Cong. Rep

State Rep

State Senator

Cong. Rep District #

18

State Rep District #

141

State Senator Dist#

15

Applicants must follow 2 CFR 200 rules and regula�ons in the procurement of construc�on services.  For be�er detail regarding procurement methods and requirements, refer to 2 C

Districts and Elected O�cials

Total Requested Grant Funds

$13,075,169.85

Total Other Funds

$1,113,404.40

Total Grant & Other Funds

$14,188,574.25

Specify Site Budget Information

Site Budget

Acquisition is required for detention.

Jackson Lee, Sheila  

Thompson, Senfronia  

Whitmire, John  
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$30,927.90

CDBG-MIT Environmental

$30,927.90

North Forest Subdivision Drainage Improvements - CDBG-MIT Environmental

9/22/2020 9:27 PM

Flood control and drainage Improvements - - GLO17-11258-P

$618,558.00

CDBG-MIT Engineering

$1,113,404.40

$1,731,962.40

North Forest Subdivision Drainage Improvements - CDBG-MIT Engineering

9/22/2020 9:26 PM

Flood control and drainage Improvements - - GLO17-11258-P

$740,103.95

CDBG-MIT Admin

$740,103.95

North Forest Subdivision Drainage Improvements - CDBG-MIT Admin

9/22/2020 9:27 PM

Flood control and drainage Improvements - - GLO17-11258-P
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$5,500,000.00

CDBG-MIT Acquisition

$5,500,000.00

North Forest Subdivision Drainage Improvements - CDBG-MIT Acquisition

9/22/2020 9:28 PM

Flood control and drainage Improvements - - GLO17-11258-P

$6,185,580.00

CDBG-MIT Construction

$6,185,580.00

North Forest Subdivision Drainage Improvements - CDBG-MIT Construction

9/22/2020 9:25 PM

Flood control and drainage Improvements - - GLO17-11258-P

Site Metrics





Name

Comment
Planned

Numeric
Resp
Planned

Linear Feet of Public Improvement

Storm Sewer Improvements (LF) - 6,000

6000



Name

Comment
Planned

Numeric
Resp
Planned

Number of public improvements

Storm Sewer Improvements (LF) - 6,000 Detention (ac-ft) - 110

2
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Project Site

Program

Hurricane Harvey State Mitigation Competition – HUD MID

Site Number

S-003328

Site Title *

Greens Bayou Mid-Reach Channel Improvements and Stormwater Detention Basins

Site Description

Street Address

15523 Aldine Westfield Rd.

Street Limits on Street

From Street

Imperial Valley Drive

To Street

John F. Kennedy Blvd.

Zip Code

77032

Project Sites & Locations

The site includes channel (P100-00-00) conveyance improvements from Imperial Valley Drive to JFK Boulevard and includes two storm water 
detention basins adjacent to the Bayou located just east of Hardy Toll Road. 

Please see the attached narrative for more information about the site, the scope and benefits.
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City

Houston

County

Harris

State

TX

Latitude

29.94091

Longitude

-95.35970

Scope of Work

Have you procured construction services for the proposed project?

No

Construction completion method to be used

Competitve Sealed Bid/Contract

Will acquisition of real property or any activity requiring compliance with URA be required?

No

As previously indicated, applicants must follow the procurement process guidelines set forth in 2 CFR §200.318-§200.326 for procurement of construc�on services.  For be�er
detail regarding procurement methods and requirements, refer to:
h�ps://recovery.texas.gov/local-government/resources/procurement-contrac�ng/index.html

This mitigation activity consists of improvements to approximately 5.5 miles of Greens Bayou (HCFCD Unit P100‐00‐00) from Imperial Valley Drive 
to JFK Boulevard and includes two stormwater detention basins adjacent to the Bayou located just east of Hardy Toll Road. 

The channel improvements will be contained within the existing right of way and the existing depth of the channel will not be increased.  All existing 
backslope interceptor structures, corrugated metal pipes, backslope swales, concrete lining, outfall structures, and riprap will be removed and 
replaced to accommodate Greens Bayou widening.  A 15‐foot wide all‐weather access road of crushed limestone flexible base course 6” thickness will 
be required on both sides of Greens Bayou to allow for proper maintenance of the improved channel 

Two basin to the north of Greens Bayou (Aldine Westfield Stormwater Detention Basin) and (Hardy Stormwater Detention Basin) will be built 
resulting in 1,000 ac-ft of capacity.
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Cong. Rep

State Rep

State Senator

Cong. Rep District #

18

State Rep District #

141

State Senator Dist#

15

Applicants must follow 2 CFR 200 rules and regula�ons in the procurement of construc�on services.  For be�er detail regarding procurement methods and requirements, refer to 

Districts and Elected O�cials

Total Requested Grant Funds

$44,654,083.81

Total Other Funds

$15,345,832.65

Total Grant & Other Funds

$59,999,916.46

Specify Site Budget Information

Site Budget

Jackson Lee, Sheila  

Thompson, Senfronia  

Whitmire, John  
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Amount
Requested

Site Budget
Code

Other Funds

Site Budget
Total

Name

Created On

Budget Line
Item

$44,654,083.81

CDBG-MIT Construction

$15,345,832.65

$59,999,916.46

Aldine Westfield and Hardy Stormwater Detention Basins - CDBG-MIT Construction

9/30/2020 1:05 PM

Flood control and drainage Improvements - - GLO17-11258-P

Site Metrics



Name

Comment
Planned

Numeric
Resp
Planned

Linear Feet of Public Improvement

29000



Name

Comment
Planned

Numeric
Resp
Planned

Number of public improvements

(1) Channel Conveyance Improvements along Greens Bayou and (2) Stormwater Detention Basins

3
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Mitigat ion Applicat ion Project

The schedule requested here is the Project Level Schedule.

Identify the time needed to complete every activity and ensure

a full and eligible project. Activity Level schedules must be

uploaded separately.
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ES-1 

EXECUTIVE SUMMARY 

The benefit-cost analysis performed for Greens Bayou Watershed Covered Project included quantification 

of the following types of benefits: 

• Building damages (avoided costs) 

• Content damages (avoided costs) 

• Residential displacement (avoided costs) 

• Non-residential displacement (avoided costs) 

• Mental health treatment (avoided costs) 

• Worker productivity (avoided costs) 

• Ecosystem services (added benefit of conversion of developed land) 

Net present value benefits were calculated using a 7% discount rate.  Table ES-1 summarizes benefits on 

an annual basis and at present value. 

Table ES-1 – Summary of Project Benefits 

Expected Benefits Annual Benefit 
Present Value 

Benefit 

Structures + Contents  $ 6,412,865                $ 88,502,328            

Displacement, Residential  $ 2,823,961              $ 38,972,775                               

Displacement, Non-residential  $                         -             $                         -   

Social (Mental Health & Productivity)   $ 7,739,150                 $ 106,806,045       

Environmental (Ecosystem services of converted land)  $                         -     $                               -   

Total Expected Benefits (all categories)  $ 16,975,977         $ 234,281,148 

 

Social benefits represent the expected benefits of reducing mental health impacts associated with 

experiencing a disaster such as flooding. These benefits include avoided costs of: 

• Health treatment for mental stress and anxiety of impacted residents 

• Productivity losses by impacted residents who work full-time due to impacts on mental health 

Social benefits of the Greens Bayou Watershed Covered Project are shown in Table ES-2. 
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ES-2 

Table ES-2 – Summary of Social Benefits 

Category 
Number of 

Persons 

Benefit per 

Person  

Present Value 

Social Benefits 

Number of Persons Directly Benefitted by 

Mitigation of Residential Structural Flooding 
12,539  $ 2,443    $ 30,361,982   

Number of Full-time Workers Directly Benefitted 

by Mitigation of Residential Structural Flooding 
8,972  $ 8,736    $ 78,375,253   

Total Social Benefit     $ 109,007,234  

 

 

In addition to social benefits, and reduced structural damages and displacement costs, the Greens Bayou 

Watershed Covered Project represents a holistic benefit to its service area, the Greens Bayou Watershed, 

by removing structures and land area from the floodplain.  Table ES- summarizes the impacts of the 

mitigation project. 

Table ES-3 – Impacts of Mitigation Project 

Number of structures benefitted in any event 

(estimated losses to structural damage are reduced) 

3,737 

Number of structures removed from 10% AEP (10-year) floodplain  429 

Number of structures removed from 1% AEP (100-year) floodplain 1,190 

Number of acres removed from 10% AEP (10-year) floodplain  2,639 

Number of acres removed from 1% AEP (100-year) floodplain 2,775 

Number of structures removed from risk* in 10% AEP (10-year) event  153 

 

Number of structures removed from risk* in 1% AEP (100-year) event 1375 

 
*Structures “at risk” refer to those for which the modeled water surface elevation is at or above finished floor 

elevation. 

 

Project costs as estimated for the CDBG-MIT grant application include estimated costs of design and 

construction.  The benefit-cost ratio was determined as the ratio of the present value of Total Expect 

Benefits to Total Project Cost; this ratio is presented in Table ES-.  It is important to note that the Greens 

Bayou Watershed Covered Project will provide many community benefits for which an economic value 

could not be quantified as part of this analysis.  Additional unquantified benefits are discussed further in 

the section on Qualitative Benefits. 
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ES-3 

Table ES-4 – Benefit-Cost Ratio 

Present Value Total Benefits $234,281,148 

Present Value Total Cost $119,374,247 

Benefit-Cost Ratio 2.13 
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1.0 METHODOLOGY 

1.1 BENEFIT-COST ANALYSIS REQUIREMENTS FOR CDBG-MIT PROJECTS 

Although a benefit-cost ratio (BCR) is not a factor in the competition score as set forth by the Texas 

General Land Office (GLO), applicants are required to demonstrate that the benefits of any Covered 

Project outweigh its costs.  As described in the Federal Register,1 this requirement may be met in either 

of two ways:   

1. Benefit-cost ratio developed during a benefit-cost analysis (BCA) is greater than 1.0. 

a. Calculations should be prepared in accordance with OMB Circular A-942. 

b. BCA methodology should follow FEMA standardized methodologies unless 

1) A BCA for the project has already been completed or is in progress under 

guidelines of other Federal agencies, or 

2) The BCA addresses a non-correctable flaw in the FEMA methodology, or 

3) A new approach is proposed that is unavailable using the FEMA Toolkit. 

2. Alternately, projects may have a benefit-cost ratio of less than 1.0 under these conditions: 

a. A BCA is still completed following the methodologies described above. 

b. The project “serves low- and moderate-  income persons or other persons that are 

less able to mitigate risks or respond to and recover from disaster.” 

c. A qualitative description is provided for “benefits that cannot be quantified but 

sufficiently demonstrate  unique and concrete benefits of the Covered Project for 

low- and moderate-  income persons or other persons that are less able to mitigate 

risks, or respond to and recover from disasters.” 

 

The analysis presented here meets these requirements as follows: 

• In accordance with OMB Circular A-94, a 7% discount rate was used when determining equivalent 

present values of expected annual benefits and vice versa. 

 
1 Allocations, Common Application, Waivers, and Alternative Requirements for Community Development Block 

Grant Mitigation Grantees, 84 FR 169 (August 30, 2019). 
2 Circular A-94, Office of Management and Budget, last revised October 29, 1992. 
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• The quantitative benefit-cost analysis (BCA) was based on benefit quantification methods and 

assumptions used in FEMA tools such as the FEMA BCA Toolkit version 6.03 (hereafter “FEMA 

Toolkit”) and HAZUS (Hazards U.S. planning-level damage and loss estimating tool).  These tools 

were not used directly, but the methods and assumptions in the FEMA Toolkit and HAZUS were 

applied using a combination of geospatial and tabular analysis tools to more efficiently:  

o Assess thousands of potentially impacted structures. 

o Utilize spatially variable modeled water surface elevation data. 

o Incorporate detailed information at an individual structure level. 

• As indicated by the beneficiary population analysis detailed in the LMI Evaluation Attachment, 

over 51% of the project beneficiaries of are low- to moderate-income persons.  

• The Qualitative Benefits section of this report discusses benefits of the Covered Project that could 

not be quantified. 

1.2 QUANTITATIVE BENEFIT CATEGORIES 

The benefit-cost analysis included quantification of the following types of benefits: 

• Building damages (avoided costs) 

• Content damages (avoided costs) 

• Residential displacement (avoided costs) 

• Non-residential displacement (avoided costs) 

• Mental health treatment (avoided costs) 

• Worker productivity (avoided costs) 

• Ecosystem services (added benefit of conversion of developed land) 

1.3 INPUT DATA 

A separate analysis was performed to estimate the number of residents and residential units per 

structure, as well as the number of residents who are full-time workers.  The primary datasets used in the 

BCA are summarized in Table 1-1. 

 

 

 
3 Benefit Cost Toolkit Version 6.0.  FEMA.  October 2019.  Available at https://www.fema.gov/media-

library/assets/documents/179903. 
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Table 1-1 – Input Datasets to Benefit-Cost Analysis 

Dataset Source Description 

Harris County Structure 

Inventory 

Harris County 

Flood Control 

District 

attributes of individual structures in the study area, 

including use, size, and look-up codes for various 

reference tables 

Right-of-Way Acquisition 

Harris County 

Flood Control 

District 

parcels and impacted structures to be bought out as part 

of project 

Capital Costs 

Harris County 

Flood Control 

District 

project capital costs  

Existing and Proposed 

Water Surface Elevations 

Harris County 

Flood Control 

District 

Estimated water surface elevations based on hydraulic 

modeling of conditions before and after project 

implementation 

American Community 

Survey Data4 

U.S. Census 

Bureau 

2018 ACS 5-year data related to population, average 

household size, number of full-time workers, median 

household income, and other variables 

Census Geographic Areas 
U.S. Census 

Bureau 
boundaries of 2010 Census tracts and block groups 

 

HCFCD maintains a detailed structure inventory of all structures in Harris County.    This inventory includes  

data on the number of housing units in each structure, square footage, building style, finished floor 

elevation, and numerous other attributes.  The qualitative structure attributes in the inventory were used 

to determine the appropriate depth-damage functions and content-to-structure value ratios, and the 

finished floor elevation is the basis for determining damage and displacement costs based on depth of 

flooding above finished floor. 

Data from the 2018 American Community Survey (ACS) 5-year4 data tables was used in various parts of 

the BCA; the variables used are listed below.  The following sections describe the use of this data in more 

detail. 

• Subject Table S1903 –Median Income in the Past 12 Months 

• Detail Table B01003 – Total Population 

• Data Profile Table DP04 – Selected Housing Characteristics 

• Detail Table B23027 – Full-Time, Year-Round Work Status in the Past 12 Months by Age for 

Population 16+ Years 

 
4 U.S. Census Bureau.  American Community Survey, 2014-2018. Detailed Tables, Subject Tables, and Data Profile 

Tables; generated by Freese & Nichols, Inc. using the U.S. Census Bureau Application Programming Interface. 
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Table 1-2 lists the various standard values and lookup tables referenced in the calculations. 

Table 1-2 – Sources of Standard Values and Reference Tables 

Name Purpose Source 

Discount Rate 

calculate discount factors for converting between 

annual and present value equivalent 

costs/benefits 

OMB Circular A-94 

Demolition Threshold 
threshold above which building is assumed to be 

fully lost and contents maximally lost 

FEMA BCA Toolkit 

v6.0 

Useful Life project lifetime used in discounting 

Depth-Days Curve table of days displaced for depth flooded 

Disruption Cost Factor 
one-time cost per square foot for non-residential 

structures 

Monthly Cost Factor 
recurring cost per square foot per month for non-

residential structures 

Hotel per Diem Cost 
daily cost per household, up to 5 people, for 

lodging 

Meal per Diem Cost 
daily cost per person of eating out, less average 

cost of eating at home 

Mental Stress and Anxiety 

Unit Cost 
cost of mental stress and anxiety per resident 

Productivity Loss Unit Cost productivity loss per full-time worker 

Land Use Conversion Unit 

Benefit 

value of ecosystem services ($/acre/year) 

provided by land use conversion 

Replacement Cost Models building replacement values ($/sq. ft.) 
Hazus Technical 

Manual5  

Depth-Damage Functions 
tables of percent damage for depth flooded given 

the building type 

USACE New 

Orleans District6  

SFR Content-to-Structure 

Value Ratios 

ratio for single-family residences for 1 story, 2 

stories, or mobile home 

USACE New 

Orleans District6 

Other Content-to-

Structure Value Ratios 

ratio for structures other than single-family 

residences 

USACE New 

Orleans District6 

 

1.4 CALCULATION OF EXPECTED ANNUAL BENEFITS 

For benefit categories based on avoided losses, impacts are assessed for multiple storm recurrence 

intervals, and an Expected Annual Loss value is estimated from the estimated value of damages caused 

by each storm and the associated probability of such a storm in a single year.  This annualized value is 

 
5 Hazus-MH MR3 Technical Manual.  FEMA. 
6 Final Report: Depth-Damage Relationships for Structures, Contents, and Vehicles and Content-to-Structure Value 

Ratios (CSVR) in Support of the Donaldsonville to the Gulf, Louisiana, Feasibility Study.  U.S. Army Corps of Engineers, 

New Orleans District.  New Orleans, Louisiana.  2006. 
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estimated as the area under the Damage vs Probability curve using the trapezoidal area method.  This 

method is described in a FEMA guidance document for flood risk assessments7.  Equation 1 demonstrates 

how this method is applied if impacts are modeled for 10-, 25-, 50-, 100-, and 500-year storms.   

�������� 	

�� ���� = � 1
500 ∗ ���������� 

+ � 1
100 − 1

500� ���������� + ���������  

+ � 1
50 − 1

100� ��������� + ���������  

+ � 1
25 − 1

50� �����"��� + ��������  

+( 1
10 − 1

25)(�������� + ����"���) 

Equation 1 

Loss values are not extrapolated to storm events with recurrence intervals smaller or larger than the 

events simulated in a hydraulic model.  The Expected Annual Benefit (EAB) is the difference in Expected 

Annual Loss under existing and post-mitigation conditions Equation 2.   

 �������� 	

�� %�
�&'� = (�������� 	

�� ����)()*+,*-. − (�������� 	

�� ����)/0+,12*,*.3,*0-  Equation 2 

1.5 PRESENT VALUE ANALYSIS 

Benefits in most categories were determined on an annualized basis as described in the previous section.  

The present value of the Expected Annual Benefits (EAB) was then determined using the standard 

economic equivalence factor.  Equivalence factors were determined using an annual discount rate of 7% 

as specified in OMB Circular A-94 and an assumed project useful life of 50 years.  Equivalence factors for 

converting between annual and present values are shown in Equation 3 and Equation 4.  The 50-year life 

was based on a table of project lifetimes within the FEMA Toolkit (Table 1-3).   

	

�� 4��� =  56���
� 4��� ∗ '(1 + ')-
(1 + ')- − 1 

Equation 3 

56���
� 4��� =  	

�� 4��� ∗ (1 + ')- − 1
'(1 + ')-  

Equation 4 

 

 
7 “Guidance for Flood Risk Analysis and Mapping: Flood Risk Assessments.”  p. 18.  FEMA.   February 2018.   
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Table 1-3 – Standard Values for Project Useful Life in FEMA BCA Toolkit v6.0 

Flood Hazard Mitigation Project Type 
Useful Life 

(years) 

Acquisition / Relocation 
 

Acquisition / Relocation 100 

Building Elevation 
 

Residential Building 30 

Non-Residential Building 25 

Public Building 50 

Historic Buildings 50 

Mitigation Reconstruction 
 

Mitigation Reconstruction 50 

Infrastructure Projects 
 

Major Infrastructure (dams, levees) 50 

Concrete infrastructure, flood walls, roads, bridges, major drainage system 50 

Culverts (concrete, PVC, CMP, HDPE, etc.) with end treatment 30 

Culverts without end treatment 10 

Major pump stations, substations, wastewater systems, or equipment such as generators 50 

Minor pump stations, substations, wastewater systems, or equipment such as generators 5 

 

Present Value Benefits were then compared to Total Project Cost to determine the Benefit-Cost Ratio 

(BCR) as shown in Equation 5.   

%78 = ((56�9��� 7��'�� 7���) ∗ (	/5 ;'����
� <����6)
+ 	

�� =�'
��
�
�� 7����)/(�������� 	

�� %�
�&'��) Equation 5 

In the FEMA Toolkit, project useful life is specified for each structure individually, allowing a different 

factor to be applied to structures subject to buyouts, for which the useful life is assumed to be 100 years.   

However, for simplicity in the preliminary BCAs, a single discount factor based on a 50-year life was applied 

across the entire project.  In other words, although the project does include acquisition and demolition of 

some structures, the shorter useful life of the primary project infrastructure has been used to apply a 

consistent present worth conversion factor to all components.  This simplification causes a slight 

underestimation of benefits, but the difference is negligible.   

2.0 QUANTITATIVE BENEFITS 

2.1 BENEFITS BASED ON DEPTH OF FLOODING 

A traditional BCA for flood mitigation projects assesses the difference in probable damages to a structure 

and its contents under existing (baseline) conditions and post-mitigation (proposed) conditions.    Baseline 
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and proposed impacts to a structure and its contents are assessed for multiple storm recurrence intervals 

based on the depth to which the structure is inundated in each scenario.  Flooding depth for each structure 

is calculated as the difference in modeled water surface elevation (WSE) and finished floor elevation (FFE) 

as provided in the structure inventory.  For structures with missing FFE data, FFE was estimated at 6 inches 

above ground elevation, using the same ground elevation data as was used in development of the 

structure inventory8. 

Depth-related benefit categories include traditional structural benefits as well as others that can be 

related to the depth of flooding in a given storm frequency: 

• Building Damages – Depth related to % of value lost. 

• Content Damages – Depth related to % of value lost. 

• Displacement Costs – Depth related to number of days displaced. 

• Loss of Income / Loss of Function – Depth related to number of days rent payment income or 

commercial function is lost. 

The following sections explain how these categories were assessed in the BCA. 

2.1.1 Building and Content Damages 

The FEMA Toolkit requires structural damages to be calculated based on a Building Replacement Value 

(BRV), not the appraised value or market value.  The Unit BRV (cost per square foot) has a default value 

of $100/sf in the FEMA Toolkit.  This default value was replaced with a value specific to each structure’s 

attributes as described in the Hazus Technical Manual9. Hazus unit BRVs depend on building type and 

number of stories.  Residential unit BRVs are further broken down by construction class (economy, 

average, custom, or luxury).  Using Hazus methodology10, a weighted composite building replacement 

value was assigned to single-family residential structures in the project service area based on the ratio of 

median household income in each census tract to median income across Texas (median household income 

determined from 2018 ACS 5-year data from Subject Table S1903).  Finally, the Total Building Replacement 

Value of a structure is calculated by multiplying the Unit BRV by the building size Equation 6.  This 

 
8 Bare Earth LiDAR, HGAC 2008 Datum Adjusted.  Houston-Galveston Area Council. 2008. 
9 Hazus-MH MR3 Technical Manual.  FEMA. 
10 Hazus-MH MR3 Technical Manual.  FEMA.  “Section 14.2.1 – Full Building Replacement Costs.” 
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approach allowed for the use of local data to appropriately reflect structure values in the project service 

area. 

>��� %84 = ?
'� %84 ($/�&) ∗ 	6�� (�&) Equation 6 

 

Values documented in the Hazus Technical Manual are based on standard cost-estimation models 

published in Means Square Foot Costs11 and were reported in 2006 dollars.  For this analysis, these values 

were scaled up using the RSMeans Historical Cost Indices from 2006 to 2020 to be consistent with project 

cost estimates.  Building replacement values can be found in Appendix A. 

Once depth of flooding is determined for a structure under a given scenario, the percent of the Total BRV 

that is lost to damage is determined from a depth-damage function (DDF).  The DDFs used in this BCA 

were developed by the USACE New Orleans District12 and are illustrated in Figure 1.  It should be noted 

that some structures are expected to experience damage even when WSE is below FFE by up to 2 feet, 

depending on structure type. 

Figure 1 – Depth-Damage Functions 

 

The percent damage estimated from the DDFs is also applied to the value of the contents in the structures.  

The total value of contents in each structure was estimated from content-to-structure value ratios 

 
11 R.S. Means, 2005. 
12 Final Report: Depth-Damage Relationships for Structures, Contents, and Vehicles and Content-to-Structure Value 

Ratios (CSVR) in Support of the Donaldsonville to the Gulf, Louisiana, Feasibility Study.  U.S. Army Corps of Engineers, 

New Orleans District.  New Orleans, Louisiana.  2006. 
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developed by the USACE New Orleans District12, which specify a percentage of the building value 

depending on the building type. 

A demolition threshold was set to 50%, which is the default value in the FEMA Toolkit.  If percent damage 

based on depth and the depth-damage curve exceeded this threshold, the structure is expected to be 

substantially damaged and is assumed to need replacement rather than repair.  In this case, the value of 

Expected Structure Damage is the Total BRV.  Additionally, the value of Expected Content Losses is 

assumed to be maximized at this point (not a total loss, but the maximum value on the depth-damage 

curve). 

Total benefits of avoided structure and content losses are summarized in the Executive Summary. 

2.1.2 Displacement Costs (Residential) 

Residential displacement losses represent the cost to residents of being out of their home after a flood 

event.  The cost of residential displacement under baseline and proposed conditions for each modeled 

event was calculated using the method and standard values (shown in Table 2-1) in the FEMA Toolkit: 

• Temporary lodging for each displaced household (assumes up to 5 household members per hotel 

room) 

• Increase in meal cost (above average cost of eating at home) for each displaced resident 

Expected annual benefits depend on a relationship between number of days displaced for depth of 

inundation.  Using the relationship in the FEMA Toolkit, 45 days of displacement were assumed for each 

foot of flooding above FFE.  No displacement was assumed if WSE did not exceed FFE.  Total benefits of 

avoided residential displacement costs are summarized in the Executive Summary. 

Table 2-1 – Residential Displacement Unit Costs 

Meals per diem 

per capita 

Cost of eating 

at home 

Hotel per diem per 

family, up to 5 people 

Meal cost  / 

person / day 

$55  $7  $94  $48  

 

2.1.3 Displacement Costs (Non-Residential) 

The costs of non-residential displacement, as defined by FEMA, include: 

• One-time cost of relocating business equipment 
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• Monthly rental costs of new space 

The same relationship between depth flooded and days displaced was used for non-residential 

displacement as for residential displacement.  Cost factors provided in the FEMA Toolkit as $/sq. ft. values 

were used to estimate both the monthly and one-time cost components of non-residential displacement 

(Table 2-2).  Total benefits of avoided non-residential displacement costs are summarized in the Executive 

Summary. 

Table 2-2 – Non-residential Displacement Cost Factors 

Occupancy Class 

Disruption 

Cost Factor 

($/sf) 

Rental Cost 

Factor 

($/sf) 

Retail Trade 1.09 1.16 

Wholesale Trade 0.95 0.48 

Personal and Repair Services 0.95 1.36 

Technical Business 0.95 1.36 

Banks 0.95 1.7 

Hospital 1.36 1.36 

Medical Office/Clinic 1.36 1.36 

Entertainment and Recreation 0 1.7 

Theaters 0 1.7 

Heavy 0 0.2 

Light 0.95 0.27 

Food/Drugs/Chemicals 0.95 0.27 

Metals/Mineral Processing 0.95 0.2 

High Technology 0.95 0.34 

Construction 0.95 0.14 

Agriculture 0.73 0.73 

Religious/Nonprofit/Membership Organization 0.68 0.68 

Government, General Services 0.95 1.36 

Government, Emergency Response 0.95 1.36 

Schools/Libraries 0.95 1.02 

College/Universities 0.95 1.36 
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2.1.4 Loss of Income / Loss of Function 

Loss of Income represents the loss of monthly rental income to owners of rental properties.  Because 

additional monthly rental costs were considered as a displacement cost to non-residential tenants, 

property owner income losses were excluded from this BCA to avoid double-counting benefits. 

Loss of Function represents the lost revenue due to inability to operate a business for some amount of 

time after a flood event.  This avoided cost benefit category requires knowledge of the operating budget 

of the business for each individual non-residential structure in a project service area.  As the majority of 

flood mitigation benefits in the project service area are to residential structures, this category was not 

assessed. 

2.2 ANCILLARY BENEFITS 

In addition to the benefit categories that represent avoided costs based on reduction in flooding depth, 

social and environmental benefits of the project were also quantified. 

2.2.1 Avoided Social Costs 

Social benefits based on the FEMA Toolkit represent the expected benefits of reducing mental health 

impacts associated with experiencing a disaster such as flooding. These benefits include avoided costs of: 

• Health treatment for mental stress and anxiety of impacted residents 

• Productivity losses by impacted residents who work full-time due to impacts on mental health 

The calculation of social benefits replicated the method used in the FEMA Toolkit, which applies a present 

value benefit amount per impacted person to estimate the avoided costs of mental health treatment and 

of lost productivity (Table 2-3).  These values are based on studied prevalence, severity, and course of 

mental effects following a disaster13. It should be noted that because these values are present value 

benefits, they are not dependent on the annual expected probability of a storm event or the level of 

flooding anticipated from a given event.  Instead, these benefits represent the positive impact of a 

mitigation project reducing flooding in a resident’s home, which may include an existing condition of 

minor flooding compared to a post-mitigation condition of no flooding.  Even when traditional benefit 

 
13 Final Sustainability Benefits Methodology Report.  FEMA.  Task order HSFEHQ-11-J-1408.  August 2012. 
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estimates might indicate a very small value of saved structural and content damages, the positive impact 

on residents of not having to do any repairs instead of a few repairs is significant. 

Table 2-3 – Unit Values for Social Benefits as Avoided Costs of Mental Health Impacts 

Category 
Benefit per Person 

(Present Value) 
Unit 

Treatment for mental stress 

and anxiety 
$2,443 

Resident of home benefitted by 

project 

Lost productivity $8,736 
Resident of home benefitted by 

project who works full-time 

 

The present value benefits per person for treatment of mental stress and anxiety were applied to all 

residents of structures which experienced a reduced modeled WSE after project implementation, 

regardless of event frequency. The Population Estimate Attachment describes how ACS Table B01003 

(Total Population Estimates) and ACS Data Profile DP04 (Selected Housing Characteristics) were used to 

allocate numbers of residents to each structure in the watershed.  The number of full-time workers in 

each Census tract (B23027_001E) was compared to the total tract population (B01003_001E) to estimate 

the number of full-time workers living in each structure.  Costs of lost productivity were based on the 

estimated number of full-time workers residing in each structure.  Estimated social benefits are 

summarized in the Executive Summary. 

2.2.2 Environmental Benefits 

Environmental benefits based on the FEMA Toolkit represent the value of ecosystem services provided by 

enhancement of a parcel’s land use to a use type which provides a higher level of natural environmental 

benefits.  Unlike other benefit categories based on avoided costs, environmental benefits represent an 

added service.  Table 2-4 indicates the value of each land use type (assuming existing condition of is 

developed land). 

Table 2-4 – Unit Benefit Values for Conversion of Developed Land to Land Use of Higher Ecosystem Value 

Documented Benefit/acre/year14 

Green Open 

Space 
Riparian Wetlands Forests 

Marine 

/Estuary 

$8,308 $39,545 $6,010 $554 $1,799 

 

 

 
14 Help Section of B/C Analysis Toolkit v6.0, as of 01/28/2020. 
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Expected environmental benefits are summarized in the Executive Summary. 

2.3 SPECIAL CONSIDERATIONS 

Certain mitigation activities occurring in areas that ultimately outfall to the main channel of the project 

service area are included in the Greens Bayou Watershed Covered Project.  For these activities, benefits 

were calculated based on [insert HNTB methodology summary here] :  , and social benefits were assumed 

to apply to the residents of all benefitted structures. 

At this time in the project life cycle of the Greens Bayou Mid Reach mitigation activity, the exact number 

of remaining property acquisitions required to construct Hardy Basin have not been determined.  

Additionally, those buyouts are being funded through a separate funding source.  Because of the lack of 

data, all structures in the potential buyout area for Hardy Basin have been excluded from the BCA.  This 

exclusion is a conservative assumption; as a result, benefits may be understated. 

3.0 QUALITATIVE BENEFITS 

As described in the Federal Register,15 as long as a quantitative BCA has been completed, projects may 

have a benefit-cost ratio of less than 1.0 when the project provides concrete benefits to “low- and 

moderate-  income persons or other persons that are less able to mitigate risks or respond to and recover 

from disaster,” including benefits that cannot be quantified. Qualitative benefits of this project are 

discussed below. 

3.1 BENEFICIARIES VULNERABLE TO FLOOD RISK 

This application has demonstrated that 58.9% of the beneficiaries of Greens Bayou Watershed Covered 

Project are low- to moderate-income persons.  Additionally, many of the residents of the project service 

area may be considered particularly vulnerable to disasters.  39.1% of the households in the project 

service area are considered to be housing cost-burdened, and 18.4% are severely housing cost-burdened.  

These households spend 30+% and 50+% of their monthly income on housing-related costs, respectively.  

This cost burden may make it particularly hard for these households to recover from disaster, as they are 

less likely to have additional funds available for repairs, hotel stays, and lost wages during and after a 

flood. Additionally, 23.9% of the households in the project service area have no computer and/or no 

 
15 Allocations, Common Application, Waivers, and Alternative Requirements for Community Development Block 

Grant Mitigation Grantees, 84 FR 169 (August 30, 2019). 
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internet subscription.  Lack of reliable internet access may reduce residents’ ability to benefit from early 

warning systems in case of flooding events, making them more vulnerable. 

3.2 BENEFIT OF REDUCING FLOOD IMPACTS TO PROPERTY VALUES 

A review of parcel appraisal values from the Harris County Appraisal District suggests that the annual rate 

of growth in property values, generally slowed from 2014 to 2018 in the Greens Bayou Watershed (). 

 Figure 2 - Year-to-Year Percent Change in Total Appraised Value of Property in Greens Bayou Watershed 

 

 

 These trends could be caused or influenced by floods in 2015, 2016, and 2017, but the degree to which 

local flooding impacted the value growth rates cannot be ascertained.  General economic conditions in 

Harris County following Hurricane Harvey, as well as other external economic factors, could also 
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contribute to changes in property values.  Although the exact impact of local flooding on property values 

cannot be quantified, flood risk mitigation projects are likely to have a positive impact on the residents of 

flood-prone areas, as falling property values can have a negative effect on the financial flexibility of 

housing cost-burdened homeowners and even renters.  Finally, the Greens Bayou Watershed Covered 

Project will remove 2,775 acres from the 100-year floodplain, providing a potential positive impact to 

property values. 

 

3.3 TRANSPORTATION BENEFITS 

Street closures due to flooding in the Greens Bayou Watershed during Hurricane Harvey likely impacted 

a large number of commuters, including those who do not live in the watershed. Frequently, residential 

streets are inundated and may become impassable without the water level reaching a point of causing 

any damage to homes.  In these scenarios, no quantitative benefits are counted in the BCA as there is no 

structural damage or displacement of residents.  However, the street flooding poses an inconvenience 

and in some cases a safety risk, as it can inhibit evacuations, potentially trapping residents in homes that 

may lose power or keeping them from accessing groceries or medical supplies.  The Greens Bayou 

Watershed Covered Project will provide some reduction in street inundation as a benefit to residents in 

the service area. 

In Harris County, over 50,000 workers 16 years and older use a bus or trolley bus as means of 

transportation to work. Of workers living within the watershed, 2.32% (4,616 workers) use a bus to 

commute to work.  Data from the Metropolitan Transit Authority of Harris County (Metro) indicates that 

45 bus routes through the watershed were closed for up to 9 days during and after Hurricane Harvey.  No 

methods were found that could be used to quantify the productivity losses of workers impacted by road 

closures.  Additionally, all Metro bus routes passing through the project service area also extend across 

multiple floodplains in Harris County.  It was determined that even if a substantial section of a route is 

removed from the floodplain as a result of the Greens Bayou Watershed Covered Project, inundation 

elsewhere could still cause route closure.  Because of this, assigning quantitative economic benefits to 

reduced flooding along bus routes that could be attributed only to this project was not considered to be 

a valid approach.  However, the Greens Bayou Watershed Covered Project is important to reducing the 

overall flooding along major commuter routes, providing significant benefit to residents of the project 

service area as well as workers traveling to and through the area. 



Greens Bayou Watershed Mitigation Project 

Benefit-Cost Analysis 

 

16 

4.0 SUMMARY 

The approach to benefit-cost analysis documented here was based on FEMA BCA methodologies and 

considered various categories of benefits afforded by the Greens Bayou Watershed Covered Project.  

However, as discussed in Section 2.1.1, the use of structural damages in a benefit-cost ratio, while valid, 

means that a project in a lower income service area that provides flood mitigation benefits to the same 

number of homes as a project in a higher-income area may have a lower calculated benefit-cost ratio due 

to the lower replacement values of homes in the service area.  As a result, the low- and moderate-income 

populations that the CDBG-MIT funding seeks to serve may be underserved by funding sources which rely 

primarily on traditional benefit-cost analysis methods. Considering this, it is important to recognize that 

quantitative BCRs should not be used alone when evaluating the effectiveness of a mitigation project, and 

in fact, comparing BCRs between projects may actually work against the goal of serving of CDBG-MIT 

funding to serve LMI and other vulnerable populations. 
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Table A-1 

Single-Family Residential Building Replacement Values (2020 dollars, assuming no basements) 

Income Ratio (r) 

Number of 

Stories 

r < 0.5 
0.5 <= r < 

0.85 

0.85 <= r 

< 1.25 

1.25 <= r 

< 2.0 
r >= 2.0 

1 $97.28 $107.21 $145.17 $169.60 $206.28 

2 $103.51 $110.89 $141.45 $166.65 $196.43 

3 $103.51 $112.50 $147.76 $172.67 $202.32 

split $95.14 $102.70 $132.88 $155.34 $184.21 

 

 

Table A-2 

Multi-Family Residential Building Replacement Values (2020 dollars) 

Number of Units 

Unit Building 

Replacement Value 

($/sf) 

2 $117.00 

3-4 $128.00 

5-9 $228.00 

10-19 $203.00 

20-49 $200.00 

50+ $195.00 
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Table A-3 

Non-Residential Building Replacement Values (2020 dollars) 

Occupancy Class Occupancy Sub-Class 

Unit Building 

Replacement 

Value ($/sf) 

Manufactured Housing Manufactured Housing $52.76 

Retail Trade Dept Store, 1 st $121.96 

Wholesale Trade Warehouse, medium $112.10 

Personal and Repair Services Garage, Repair $151.05 

Prof./ Tech./Business Services Office, medium $196.93 

Banks Bank $282.68 

Hospital Hospital, medium $331.04 

Medical Office/Clinic Med. Office, medium $242.32 

Entertainment & Recreation Restaurant $251.66 

Theaters Movie Theatre $180.14 

Parking Parking garage $64.53 

Heavy Factory, small $130.29 

Light Warehouse, medium $112.10 

Food/Drugs/Chemicals College Laboratory $214.11 

Metals/Minerals Processing College Laboratory $214.11 

High Technology College Laboratory $214.11 

Construction Warehouse, medium $112.10 

Agriculture Warehouse, medium $112.10 

Church Church $204.52 

General Services Town Hall, small $158.34 

Emergency Response Police Station $245.87 

Schools/Libraries High School $170.19 

Colleges/Universities College Classroom $213.61 
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Block 

Group ID
Block Group

# Residents in 

Block Group of 

Service Area

# Residents in 

Block Group

% Residents of 

Block Group in 

Service Area

Used for LMI 

Calculation?

LMI 

Percentage

Block 

Group ID
Block Group

# Residents in 

Block Group of 

Service Area

# Residents in 

Block Group

% Residents of 

Block Group in 

Service Area

Used for LMI 

Calculation?

LMI 

Percentage

1 482012222001 16 2,030 1% No 53.6% 49 482012323021 2,941 2,941 100% Yes 52.6%

2 482012224012 5 1,895 0% No 76.9% 50 482012323022 7,705 7,705 100% Yes 40.2%

3 482012224021 1,561 2,971 53% No 53.9% 51 482012323023 1,210 1,210 100% Yes 67.0%

4 482012224023 448 2,706 17% No 82.9% 52 482012324011 2,868 4,984 58% No 47.9%

5 482012225011 2,121 2,121 100% Yes 95.4% 53 482012324012 1,300 1,300 100% Yes 49.5%

6 482012225012 2,015 2,015 100% Yes 63.6% 54 482012324013 1,065 1,065 100% Yes 70.8%

7 482012225021 1,113 1,113 100% Yes 82.5% 55 482012324014 1,589 1,589 100% Yes 88.3%

8 482012225022 2,610 2,610 100% Yes 59.9% 56 482012324021 1,876 1,876 100% Yes 69.3%

9 482012225031 1,781 1,781 100% Yes 73.6% 57 482012324022 2,170 2,170 100% Yes 59.4%

10 482012225032 2,713 2,713 100% Yes 99.3% 58 482012324031 2,735 2,735 100% Yes 84.1%

11 482012225033 3,108 3,108 100% Yes 82.6% 59 482012324032 1,967 1,967 100% Yes 45.5%

12 482012226001 2,914 2,914 100% Yes 83.8% 60 482012325001 1,877 4,300 44% No 53.0%

13 482012226002 2,195 2,195 100% Yes 94.6% 61 482012327011 547 3,915 14% No 78.6%

14 482012227001 3,602 3,602 100% Yes 80.8% 62 482012327023 2,404 2,479 97% Yes 59.1%

15 482012227002 2,171 2,171 100% Yes 88.7% 63 482012328001 3,108 3,108 100% Yes 62.6%

16 482012228001 1,320 1,320 100% Yes 59.9% 64 482012328002 2,583 2,583 100% Yes 62.8%

17 482012228002 750 1,828 41% No 70.6% 65 482012329001 1,715 1,715 100% Yes 52.1%

18 482012229001 982 982 100% Yes 71.2% 66 482012329002 3,354 3,354 100% Yes 40.9%

19 482012229002 1,019 1,019 100% Yes 57.5% 67 482012329003 2,101 2,101 100% Yes 64.8%

20 482012229003 3,309 3,309 100% Yes 55.5% 68 482012331011 1,112 1,112 100% Yes 90.9%

21 482012229004 2,013 2,238 90% Yes 60.1% 69 482012331012 2,061 2,570 80% Yes 68.5%

22 482012230011 506 3,228 16% No 73.7% 70 482012331013 254 744 34% No 52.4%

23 482012230012 1,218 1,237 98% Yes 70.9% 71 482012331022 446 2,249 20% No 79.4%

24 482012230021 1,181 1,721 69% Yes 63.0% 72 482012331023 976 3,478 28% No 71.7%

25 482012230022 1,774 2,149 83% Yes 92.4% 73 482012331031 2,560 2,560 100% Yes 83.8%

26 482012231001 2,336 2,336 100% Yes 67.3% 74 482012331032 2,814 2,814 100% Yes 91.5%

27 482012309001 840 1,147 73% Yes 68.9% 75 482012332001 1,853 1,853 100% Yes 39.8%

28 482012309002 128 956 13% No 71.8% 76 482012332002 1,600 1,600 100% Yes 72.7%

29 482012311001 97 1,645 6% No 94.0% 77 482012332003 1,278 1,278 100% Yes 55.6%

30 482012312001 1,294 3,126 41% No 85.8% 78 482012332004 1,649 1,649 100% Yes 50.0%

31 482012312002 1,424 1,793 79% Yes 76.2% 79 482012333001 905 1,020 89% Yes 77.9%

32 482012313001 110 1,750 6% No 83.1% 80 482012333003 305 2,037 15% No 40.3%

33 482012318002 1,549 1,858 83% Yes 65.7% 81 482012401001 1,969 1,969 100% Yes 91.6%

34 482012319001 2,341 2,341 100% Yes 52.1% 82 482012401002 1,747 1,747 100% Yes 92.7%

35 482012319002 2,358 2,509 94% Yes 32.6% 83 482012404001 1,382 4,116 34% No 33.3%

36 482012319003 598 1,470 41% No 78.0% 84 482012404002 3,994 3,994 100% Yes 69.7%

37 482012319004 1,251 1,367 92% Yes 100.0% 85 482012405011 4,950 4,950 100% Yes 90.6%

38 482012320001 1,746 1,746 100% Yes 28.5% 86 482012405012 1,185 1,185 100% Yes 89.1%

39 482012320002 2,886 2,886 100% Yes 65.3% 87 482012405021 1,458 1,458 100% Yes 74.0%

40 482012321001 716 716 100% Yes 93.3% 88 482012405022 2,150 2,150 100% Yes 73.1%

41 482012321002 1,807 2,788 65% Yes 81.9% 89 482012405023 2,333 2,333 100% Yes 100.0%

42 482012322001 1,953 1,953 100% Yes 35.0% 90 482012406001 2,792 2,792 100% Yes 94.7%

43 482012322002 498 498 100% Yes 93.7% 91 482012407021 0 3,254 0% No 55.6%

44 482012322003 12,548 12,548 100% Yes 22.4% 92 482012407022 12,312 12,312 100% Yes 48.1%

45 482012322004 2,872 2,872 100% Yes 85.9% 93 482012409011 1,214 3,230 38% No 32.3%

46 482012323011 4,574 4,574 100% Yes 51.0% 94 482012409012 4,177 8,629 48% No 38.9%

47 482012323012 5,840 5,840 100% Yes 86.5% 95 482012409022 745 8,316 9% No 34.6%

48 482012323013 1,463 1,463 100% Yes 62.0% 96 482012409024 26 2,396 1% No 53.8%

Block 

Group ID
Block Group

# Residents in 

Block Group of 

Service Area

# Residents in 

Block Group

% Residents of 

Block Group in 

Service Area

Used for LMI 

Calculation?

LMI 

Percentage

Block 

Group ID
Block Group

# Residents in 

Block Group of 

Service Area

# Residents in 

Block Group

% Residents of 

Block Group in 

Service Area

Used for LMI 

Calculation?

LMI 

Percentage

97 482012415001 2,468 2,468 100% Yes 63.6% 145 482015504021 2,899 2,899 100% Yes 44.9%

98 482012415002 1,437 1,437 100% Yes 52.0% 146 482015504022 2,456 2,456 100% Yes 77.0%

99 482012415003 3,270 3,270 100% Yes 77.8% 147 482015504023 6,213 6,213 100% Yes 26.2%

100 482012415004 1,273 1,273 100% Yes 71.3% 148 482015505001 3,370 3,370 100% Yes 46.8%

101 482012501001 1,645 1,645 100% Yes 51.0% 149 482015505002 3,073 3,073 100% Yes 71.4%

102 482012501002 3,024 3,024 100% Yes 32.1% 150 482015506011 2,037 2,037 100% Yes 45.3%

103 482012501003 4,374 4,374 100% Yes 48.7% 151 482015506012 5,024 5,024 100% Yes 41.7%

104 482012502001 2,323 2,323 100% Yes 55.8% 152 482015506021 1,911 1,911 100% Yes 62.3%

105 482012502002 8,407 8,407 100% Yes 41.4% 153 482015506022 1,249 1,249 100% Yes 63.6%

106 482012503011 2,871 2,871 100% Yes 43.7% 154 482015506031 1,222 1,222 100% Yes 43.9%

107 482012503012 6,613 6,648 99% Yes 33.6% 155 482015506032 2,966 2,966 100% Yes 60.9%

108 482012503021 7,298 7,298 100% Yes 24.7% 156 482015506033 2,218 2,218 100% Yes 44.9%

109 482012503022 1,585 1,585 100% Yes 15.8% 157 482015507001 2,330 2,330 100% Yes 36.3%

110 482012503023 2,822 2,822 100% Yes 17.8% 158 482015507002 1,562 1,562 100% Yes 42.3%

111 482012504011 2,707 10,268 26% No 19.4% 159 482015508001 1,178 1,178 100% Yes 58.9%

112 482012504021 7,189 13,373 54% No 20.4% 160 482015508002 2,491 2,491 100% Yes 63.5%

113 482012505001 928 3,999 23% No 32.6% 161 482015509001 1,808 1,808 100% Yes 23.9%

114 482012506001 2,739 2,739 100% Yes 86.4% 162 482015509002 3,962 3,962 100% Yes 42.5%

115 482012506002 73 914 8% No 60.0% 163 482015509003 2,023 2,023 100% Yes 79.4%

116 482012506004 298 968 31% No 76.0% 164 482015509004 1,986 1,986 100% Yes 55.2%

117 482012506005 0 1,937 0% No 72.2% 165 482015510001 3,908 3,908 100% Yes 65.1%

118 482012520001 3,949 13,872 28% No 13.9% 166 482015511001 2,062 2,062 100% Yes 61.5%

119 482012522002 1,953 7,723 25% No 55.5% 167 482015511002 2,729 2,729 100% Yes 56.9%

120 482012525001 265 876 30% No 74.9% 168 482015511003 2,729 2,729 100% Yes 76.6%

121 482015337011 1,531 1,531 100% Yes 100.0% 169 482015511004 1,249 1,249 100% Yes 52.2%

122 482015337013 1,579 1,804 88% Yes 72.9% 170 482015511005 2,125 2,125 100% Yes 59.8%

123 482015338021 533 1,981 27% No 73.7% 171 482015512001 2,918 2,918 100% Yes 46.2%

124 482015338022 2,311 3,874 60% No 68.9% 172 482015512002 1,132 1,132 100% Yes 59.7%

125 482015338023 1,586 1,586 100% Yes 64.3% 173 482015512003 2,367 2,367 100% Yes 21.6%

126 482015339011 3,538 3,538 100% Yes 67.1% 174 482015512004 1,301 1,301 100% Yes 43.2%

127 482015339012 758 1,112 68% Yes 34.1% 175 482015513001 2,404 2,404 100% Yes 43.9%

128 482015339021 1,563 1,563 100% Yes 85.7% 176 482015513002 2,030 2,030 100% Yes 6.3%

129 482015339022 0 3,198 0% No 84.3% 177 482015514001 960 960 100% Yes 25.6%

130 482015501001 2,902 2,902 100% Yes 95.1% 178 482015514002 1,595 1,595 100% Yes 24.4%

131 482015501002 2,554 2,554 100% Yes 92.3% 179 482015514003 2,575 2,575 100% Yes 48.9%

132 482015502001 2,276 2,276 100% Yes 67.9% 180 482015515001 3,000 3,000 100% Yes 42.7%

133 482015502002 2,138 2,138 100% Yes 95.7% 181 482015515002 3,823 5,775 66% Yes 38.6%

134 482015503011 2,661 2,661 100% Yes 75.5% 182 482015525001 5,416 5,416 100% Yes 36.5%

135 482015503012 2,448 2,448 100% Yes 78.8% 183 482015525002 3,816 3,816 100% Yes 37.2%

136 482015503013 2,719 2,719 100% Yes 84.8% 184 482015525003 2,246 2,246 100% Yes 18.5%

137 482015503021 636 2,037 31% No 45.0% 185 482015526011 5,959 5,959 100% Yes 52.8%

138 482015503022 3,361 3,361 100% Yes 71.1% 186 482015526021 1,269 4,923 26% No 40.9%

139 482015503023 2,137 2,137 100% Yes 68.3% 187 482015527001 378 2,603 15% No 38.2%

140 482015503024 3,847 4,723 81% Yes 55.9% 188 482015527002 2,823 2,823 100% Yes 32.3%

141 482015504011 6,780 6,780 100% Yes 75.6% 189 482015527003 458 3,194 14% No 49.9%

142 482015504012 3,865 3,865 100% Yes 71.6% 190 482015528002 39 561 7% No 7.2%

143 482015504013 1,984 1,984 100% Yes 31.1% 191 482015528003 1,422 2,979 48% No 33.1%

144 482015504014 2,187 2,187 100% Yes 60.8% 192 482019801001 0 154 0% No 94.0%
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1.0  EXISTING CONDITIONS ANALYSIS: 
 

a.    Summary of Drainage Issues/Analysis of Problem 
 
 

The North Forest  subdivision  is  located within  the Greens Bayou watershed. Only a small downstream 

portion of  the  study area was  located within 500‐year  floodplain. However, about 30 homes within the 

subdivision experienced some form of flood damage during Hurricane Harvey in August 2017.    
 

The drainage analysis was performed for a 500‐year storm event or 0.2% Annual Exceedance Probability 

(AEP), as per directions provided by the County. However, it should be noted that rainfall amounts received 

during Hurricane Harvey was believed to be closer to a 1000‐year event (0.1% AEP).  
 

The drainage analysis within the subdivision focused on a scenario where the existing storm sewer system 

within the public ROW was in a  surcharged state during an extreme storm event,  and  its  ability  to  safely 

convey  the storm water runoff to the receiving stream during an extreme storm event was compromised 

due to the high tailwater elevation at the outfall.   The drainage analysis for the subdivision and the flow 

from  the  surrounding  off‐site  areas  was  performed  using  a  general  approach  with  a  Storm  Water 

Management Model (XP‐Storm 2018.2) program.  The system capacity was analyzed using the 24‐hour, 

0.2% AEP  rainfall depth of 18.9  inches for the Greens Bayou watershed, as specified in the HCFCD Policy 

Criteria & Procedure Manual (PCPM) October 2018 Version Section 3.6. This value is  higher  than  the  24‐

hour,  1%  AEP  rainfall  depth  of  16.7  inches  obtained  from  the  National  Oceanic  and  Atmospheric 

Administration (NOAA) Atlas 14‐point precipitation value estimated at  the  subdivision as well as  the 

peak  24‐hour, 15.84  inches of  rainfall recorded during Hurricane Harvey at  the closest  rain gage along 

Kuykendahl Road at Cypress Creek. 
 

The analysis appears to support the conclusion that, during extreme storm events, the storm sewer system 

along Ella Blvd, N Forest Boulevard and other streets within the North Forest subdivision will backup and 

surcharge will spill out onto the streets. With inadequate flow paths to accommodate the extreme storm 

event runoff and relatively flat topography in the area, water will pond within the subdivision, with depths 

exceeding three (3) feet near the eastern and southeastern parts of the subdivision. 

 
b.    Drainage System – Conditions/Impacts 

 

The existing storm sewer system outfalls  into HCFCD Channel Unit No. P145‐03‐03 and finally to Cypress 

Creek Channel Unit No. P145‐03‐00, Tributary 1.95 to North Fork Greens Bayou.  The existing trunk sewer 

consists of RCP segments ranging from 42” to 84” in diameter along with different types of inlets, manholes 

and  junction boxes and finally out falling  into the channel with a 90‐inch RCP.   The  lateral storm sewers 

connecting  to  the  trunk  line  comprises of RCPs  ranging  from 24”  to  36”  in diameter.  Based   on   the  

analysis,  the existing storm sewers draining to the  trunk sewer appear to have been  des igned  for up 

to  a  10‐year  storm  event  (10%  AEP).  However,  the  receiving  channel  P145‐03‐03  has  limitations  to 

accommodate any excess flows. Exhibit 2 shows the existing storm sewer layout within the project limits, 

based off County record drawings. 

 

The existing drainage  system does not have  sufficient  storage capacity  to accommodate excess  flows 
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during  extreme  storm  events  resulting  in  flooding  of  the  subdivision,  especially  in  the  eastern  and 

southeastern part of  the  subdivision and  the upstream ends of  several  side  streets. A depth grid map 

showing flooding within the subdivision for a 500‐year storm event (0.2% AEP) is indicated in Exhibit 10. 

According to data obtained from the Harris County, about  30  properties within the subdivision flooded 

during  Hurricane  Harvey  and  the  area  generally  floods  during  extreme  storm  events.  Elevation 

information from LIDAR data (2008 LiDAR) and latest satellite imagery (2016 National Agriculture Imagery 

Program) indicated that the subdivision is slightly higher than the surrounding areas. However, according 

to feedback received from residents during the public meeting, there appears to be substantial off‐site 

flows into the subdivision based on recent developments in some adjacent areas. 

 
 

c.    Water – Conditions/Impacts 
 

The North Forest subdivision is served by an existing water distribution system that is owned and operated 

by the Harris County North Forest Municipal Utility District. According to record drawings obtained from the 

Harris County, existing 6”, 8” and 12” waterlines are present along the streets within the project limits. The 

main trunk line comprises of an 8” water line running along N Forest Blvd from the intersection with Ella Blvd 

up to the intersection with Forest Way Drive, a 12” water line along N Forest Blvd from Forest Way Drive up 

to Mistywood Drive and then an 8” water  line again up to  IH‐45. This existing 8‐inch diameter water  line 

along N Forest Blvd connects to an existing 16‐inch water line along Ella Blvd. Most of the waterline appears 

to be located within the street rights‐of‐way (see Exhibit 3 for overall existing water line layout). 

 

The waterline alignments  have  the  potential  to  conflict  with  any  recommended  storm  sewer  system 

modifications, as many of these lines are believed to be  located adjacent to and/or cross the storm sewer.   

However, any potential  conflicts may be overcome by adjustments to the profile of the waterline. 

 
 

d.    Sewer – Conditions/Impacts 
 

The North Forest subdivision  is served by an existing sanitary sewer collection system  that is owned and 

operated by the Harris County North Forest Municipal Utility District.  The size of the sanitary sewer lines 

within the subdivision range from 6” to 15” in diameter, according to record drawings obtained from the 

Harris County.  The main trunk  line comprises of sanitary sewer segments ranging from 10‐inches to 15‐

inches along N Forest Blvd from the intersection with Ella Blvd up to the intersection with Forest Way Drive 

and then segments of 8 and 10 inches along N Forest Blvd up to IH‐45. The laterals to this trunk sewer range 

from 6 to 8 inches diameter running through both the street rights‐of‐way and backlots. Most of the sanitary 

sewer  lines are  located  along  property backlots  (see  Exhibit 4 for overall existing sewer  layout).    The 

sanitary  sewer  system appears  to  present  some  potential  for  conflict  with  proposed  storm  sewer 

modifications  that may be constructed. This will be evaluated in detail during the design phase. 

 

 

e.    Electric – Conditions/Impacts 
 

Homes within the North Forest subdivision are served by underground electric cables that are believed to  
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be  located within  the  street  rights‐of‐way.  Power  poles  are  located within  street  rights‐of‐way, with 

alignments that appear to be adjacent and parallel to other public  infrastructure. Hence, any proposed 

work within the subdivision would entail close coordination due to the presence of multiple utilities. 
 

f.  Oil/Gas – Conditions/Impacts 
 

There  is an existing 6‐inch Energy Transfer pipeline  (NG) and  two gas storage wells owned by Houston 

Pipeline  (HPL) & Cathexis Oil & Gas, LLC. within the project  limits. Aerial  image captured  from Railroad 

Commission of Texas  is  shown  in Exhibit 5. Due  to  the presence of  such  facilities, Environmental  Site 

Assessment  studies may  have  to  be  performed  during  the  design  phase  to  evaluate  environmental 

conditions and potential impacts. 
 

g.    Telecommunications – Conditions/Impacts 
 

Based on  field observations,  it  appears  that  telecommunication  service  is  provided  to  homes  along  the 

property backlots.  It  is  therefore  anticipated  that  these  telecommunication  facilities  would  have  very 

minimal potential for conflicts with proposed improvements on the existing storm system.  

 
h.    General Descriptions of Locations 

 

The  study area generally consists of single‐family  residential homes  that were constructed  in  the  late 

1960’s to  early  1970’s and is maintained by the North Forest Municipal Utility District. The project area is 
in Harris County Precinct 1, Greens Bayou Watershed, west of IH‐45 (North Freeway). 

 
The  existing  storm  sewer  system was originally  designed  for  a   3‐year  storm event (33% AEP).  About 
30 properties  in the subdivision got flooded  during  Hurricane Harvey  as the existing drainage  including 
both the underground storm sewers as well as overland flow paths exhibited  limited capacity  in storing 
flows during the extreme storm event. 

 

The overall existing storm sewer system and outfall  location  for  the subdivision  is shown  in Exhibit 2. 
No  storm  sewer  profile  data was available for the project area except for the outfall and storm sewers 
along Ella Blvd. Flowlines for the storm sewers were estimated based on an assumed uniform 0.08% slope 
for modeling purposes. 

 

 
The existing drainage infrastructure primarily consists of underground storm sewers located within the street 

rights‐of‐way. Most of the streets within the subdivision route the runoff through inlets, storm sewers and 

overland flow along the streets. However, on Skywood Drive, Shady Glade Drive and Mistywood Drive, most 

of the drainage is routed via overland flows before being routed through inlets and storm laterals at the 

ends of each of these streets.  
 

 
The  properties  that  reported  flood  damages  resulting  from  Hurricane  Harvey  were  predominantly 

concentrated in the southeastern part of the subdivision and at the upstream ends of side streets that drain 

into the main trunk sewer.   The largest number of structures reporting flood damage were located along 

Mistywood Drive and Forest Way Drive.   Some of  these  structures have also  recorded  repetitive  flood 

damages resulting from other storm events.  
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i.     Other Issues 
 

Based on Housing  and Urban Development  (HUD)  census  data,  the  study  area  is  not  considered  to  be 

classified  as  Low  to Moderate  Income  (LMI), with  the  residents  representing  less  than  50%  of  the  LMI 

classification (see Exhibit 6). However, the area adjacent to and  just west of the project  limits has been 

identified as having  residents  that  represent more  than 50% of  the  LMI  classification. Thus, it should be 

noted that project having limits within this area is eligible for LMI funding.   

 

Close coordination will also be needed with Harris County Flood Control District (HCFCD) which owns and 

operates Channel Unit No. P145‐03‐03 which acts as the outfall  location for the overall drainage system. 

Currently, impacts of the proposed improvements on trees and general landscaping within the subdivision 

appear minimal. 

           

 

2.0  DESCRIPTION OF PROBLEM(S): 
 

a.    Damage Caused by Flooding 
 
Data obtained from Harris County indicates that several homes within the subdivision experienced flood 
damage during Hurricane Harvey  in August 2017. This could be attributed  to  several  factors  including 
insufficient inlet capacities, storm sewer system not being able to convey or detain extreme event flows 
and limitations on excess flows to receiving channel at outfall location. 

 
 

b.   Repetitive Loss Analysis (Structures Flooded Multiple Times) 
 

Data obtained from Harris County also seemed to indicate  that several properties within the subdivision 

have  also  reported  flood  damages  from  several  past  storm/flooding  events.  Two  (2)  properties  have 

reported repetitive  flood  losses within  this subdivision. Based  on  the  location  of  these properties,  it  is 

believed  that  the  flooding may have been caused by relatively flat topography of the area and inadequate 

inlets along the respective streets (along Shady Glade Drive and Mistywood Drive), thus causing water to 

back up overland and out of the streets into adjacent properties. It should be noted that the property along 

Mistywood Drive has since been bought out by HCFCD. In addition to the flooding recorded during Hurricane 

Harvey, flood damages were also reported for one (1) property within the subdivision due to the Tax Day 

flood event in April 2016. 
 

c.    Structures Flooded 
 

During the Hurricane Harvey flood event of August 2017, thirty (30) homes reported some amount of flood 

damage resulting from flooding in the subdivision streets.   The average depth of flooding in the homes was 

not readily available  from existing data, but  it  is believed that it was generally about 1 to 2 feet with the 

southeastern part of the subdivision experiencing relatively more flooding with depths exceeding 3 feet. 

Within the subdivision, the average height of the finished floor is approximately 2 feet above the top of curb 

elevation of the street. 
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d.    Issues with Access 

 

No  reported   data  was  available  that  could   provide  information  regarding  access  in  or  out  of  the 

subdivision  during  the  flooding  events.  However,  based  on  the  existing  pavement  grades  and 

Hydro log i c   and  Hydrau l i c   (H&H)  analysis  of  the  existing  storm  sewer  system,  it  is  believed  that 

access  was  severely  impacted  during  the  flooding  events.   Feedback  from  residents during  the Public 

Meeting also seemed to confirm this accessibility issue. The depth of flooding within the streets  is believed 

to have exceeded 1.5  feet on an average, and more than three (3) feet at some locations. 

 
 

e.    Existing Drainage Infrastructure 
 

The North Forest subdivision  is  located within the Greens Bayou watershed.  As stated earlier, only a small 

downstream  portion  of  the  study  area was  found  to  be  located within  the  500‐year  floodplain.  The 

floodplain map has been shown on Exhibit 8.   Storm  water  runoff  from the subdivision  is served by  the 

HCFCD Channel Unit No. P145‐03‐03 which then outfalls into Cypress Creek Channel (HCFCD Unit No. P145‐

03‐00), Tributary 1.95 to North Fork Greens Bayou. The trunk sewer consists of RCP segments with sizes from 

42” to 84” in diameter and finally out falling to the channel with a 90‐inch RCP.  The lateral storm sewers 

connecting to the trunk line comprises of RCPs with sizes from 24” to 36”  in diameter. The existing storm 

sewers  draining  to  the   trunk  sewer  appear to have  adequate  capacity for up to a 10‐year storm event 

(10% AEP). 
 

The topography within the subdivision is generally flat, with elevation differences of approximately 2.5 feet, 

sloping from northeast to southwest.  Historically, prior to development of the area, the storm water runoff 

from the area would drain  in a west‐southwest direction and contribute  flows to the P145‐03‐00 channel. 

With the development  of  the  subdivision  and  construction  of  the  P145‐03‐03  channel, the  storm water 

runoff  is  now  intercepted  but  still  generally  flows  in  the  southwest  direction  towards  the  P145‐03‐00 

channel. 
 

The overall drainage pattern within the subdivision comprises of collection of storm water runoff within the 

streets,  f rom  where  it  flows  to  curb  inlets and subsequently into the underground  storm  sewers under 

the streets. The flows from the side streets is routed into the trunk sewer along N Forest Blvd which crosses 

Ella Blvd and finally outfalls into HCFCD Channel Unit No. P145‐03‐03. 
 

During extreme storm events, the storm sewer system (designed for up to  a  10‐year storm event)  is 

surcharged,  thus   limiting  the  capacity of  the  system to  receive and store any  further  increase  in runoff.  

Consequently, surcharged storm water spills out of the underground storm sewer system and start 

ponding  in  the neighborhood  streets. The upstream ends of many of  the side streets  (Summer Wind 

Drive, Morning Mist Drive, Autumn Wind Drive, Deer Lick Drive, Hollow Wood Drive, Green Shade Drive, 

Brinkwood Drive and Forest Way Drive) as well as streets  in the southeastern part of the subdivision 

(Shady Glade Drive and Mistywood Drive) have minimal  drainage  infrastructure  to  accommodate  this 

runoff.  During extreme storm events, the existing drainage infrastructure is  overloaded  with the volume 

of  storm  water  runoff  leading  to  excessive  depth  of  ponding  in  the  streets  especially  on  streets with 

inadequate/insufficient storage capacities. Flat topography on such streets further aggravate the ponding 

which extend up to the finished floor elevations of some permanent structures in the vicinity. 
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f.    Other Contributing Factors 
 

An inlet capacity analyses was performed on the existing storm sewer system within the subdivision using 

the HouStorm program. Twenty (20) inlets within the subdivision were found to have insufficient capacity to 

carry the 2‐year storm event (50% AEP) and seventeen (17) of these indicated ponding widths that exceeded 

the  allowable width. Most  of  these  inlets  are  located  near  the  upstream  ends  of  the  side  streets  and 

incorporate a large concentration of overland flow along the streets. These inlets have been shown on Exhibit 

9. 
 

 

3.0  ANALYSIS AND PROPOSED SOLUTION: 
 

a.    Approach 

 
Based on the  field observations and review of the available data,  it was  inferred that  the  likely reasons 

for  the  flooding  experienced  within  the  subdivision  were  a  combination  of  various  factors  such  as 

inadequacy of the existing drainage system to store the storm water runoff arising from extreme storm 

events to the receiving channel, inadequate and undersized inlets and relatively flat topography of the area. 

Various design alternatives and their feasibilities were considered in order to mitigate the flooding issues 

that were encountered within the North Forest subdivision. This included upsizing the existing storm sewer 

system within the subdivision up to the outfall channel, upgrading existing inlets, providing additional inlets 

to take in the overland flow through the streets as well as providing additional surface detention to provide 

relief to the overloaded trunk sewer. 
 

By  performing  a   drainage  analysis  and  preparing  preliminary  construction  cost  estimates  fo r   each 

alternative, it was determined that a combination of design options such as detention ponds, connected 

storm sewers as well as additional inlet capacities is the most effective approach to mitigate the extreme 

storm event runoff. 
 

 
b.   Methodology Used for Analysis 

 

A  general  hydrologic  and  hydraulic model  of  the  existing  drainage  system within the subdivision  was 

prepared using a Storm Water Management Model (XP‐Storm 2018.2) computer program. This program has 

the capability  to  transform  rainfall  into  storm water  runoff hydrographs and route the flows through the 

storm  sewer  system  and  also  through  a  2D  grid  surface  superimposed  on  each  drainage  area,  thus 

accounting for both overland flow paths and overall storage within the entire watershed. 
 

It must be pointed out here that available record drawings were limited to storm sewer plan and profiles 

for the outfall and Ella Blvd and an overall layout of the existing storm sewers within the subdivision. Since 

the existing storm sewer profile within  the subdivision area was unavailable,  flowline elevations  for  the 

storm sewers were back calculated from the flow line at the outfall pipe, assuming a constant slope (0.08%) 

for the storm sewers. Rim elevations for the manholes and inlets were obtained from LIDAR data (2008). 

Percent imperviousness and time of concentration were then calculated for each sub‐drainage area. These  
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parameters for each sub‐ drainage area were determined based on topographic data, land use, and drainage 

area. Site  runoff curves were  then used  to estimate peak  flows  from each  sub‐drainage area. From  the 

HCFCD H&H Manual, the  cumulative  rainfall  amounts  were  identified  for  a  24‐hour,  0.2%  AEP  storm 

event  that results in a total precipitation depth of 18.9 inches (total precipitation depth derived from HCFCD 

PCPM October 2018 Version Section 3.6). This value is higher  than  the 24‐hour, 1% annual chance rainfall 

depth of 16.7 inches obtained from the National Oceanic and Atmospheric Administration (NOAA) Atlas 14‐

point precipitation value estimated at  the  subdivision and hence  is a conservative estimate. Infiltration 

throughout  the  storm  event  is  simulated  using  the  Green  and  Ampt method, with  the  suction  head, 

conductivity  and  initial deficit  values obtained  from  those  used  in  the  Federal Emergency Management 

Agency  (FEMA) effective hydrologic model of the Greens Bayou watershed.  The hydrograph  information 

thus obtained  from HEC‐HMS  for each  such  catchment was  then  imported  into  the XP‐Storm program. 

Runoff from individual sub‐catchments were routed to appropriate storm sewer nodes representing general 

inlet locations.  
 

To  simulate  approximate  conditions  that occurred during Hurricane Harvey, a tailwater  elevation  in  the 

P145‐03‐03 channel at  the outfall pipe location was set equivalent to that of the 1% annual chance flood 

elevation near the outfall.  The P145‐03‐03 channel was not included in the drainage analysis. 
 

An XP ‐Storm  model  showing  analysis of existing conditions was built to establish baseline conditions 

with regards to flooding within the subdivision and for comparison with proposed design alternatives.  Based 

on results from this model, it was concluded that increasing the capacity of the underground storm sewer 

system  would  not  provide  the  required  solution  to  alleviate  flooding  concerns without  incorporating 

additional  surface  detention  for  the  excess  runoff  from  the  neighborhood.  Hence,  the  focus  of  the 

recommended solution was to provide enough detention to provide relief to the surcharged storm sewer 

system within the subdivision that will allow for controlled release of runoff towards the P145‐03‐03 channel. 

The XP‐Storm model for existing conditions was thus modified to reflect a proposed condition incorporating 

a detention pond that accommodates such extreme storm event runoff. 

 

c.    Results of Analysis 
 

 
The XP‐Storm  analysis  of  existing  conditions  appears  to  confirm  the  belief  that  the  flooding within the 

subdivision  during  extreme  storm  events  are  primarily  due  to  inadequate  capacity  of  the  existing 

underground storm sewer and overland drainage system to store and safely convey storm water runoff 

to the receiving channel. The analysis suggests that under existing conditions for an extreme storm event, 

the  depth  of  flooding  in  the  street  at  the  southeastern  part  of  the  subdivision  (Forest Way Drive  and 

Mistywood Drive)  is  as much  as  three (3)  feet.  Flood depths  along other  streets within  the  subdivision 

are slightly less but still significant especially at the upstream ends of the side streets. See Exhibit 10 for a 

2D flooding map of the project area under existing conditions for a 500‐year storm event (0.2% AEP). 

 

Based  on  recorded  data  for  the  number  of  flooded  properties,  the  heaviest  concentration  of  flooding 

occurrences has been for properties  located along Mistywood Drive just to the east of the intersection with 

Forest Way Drive in the southeastern part of the subdivision. The XP‐Storm analysis also seems  to support 

these findings, with the overall ponding elevations ranging from two (2) to three (3) feet. 
 

An analysis of the proposed conditions that incorporate the recommended design improvements seemed 
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to suggest that the depth of flooding within the subdivision can be  reduced by as much as 0.1 ‐ 1.0  feet 

(with an average reduction of 0.5 feet).  This reduction in the depth of flooding is believed to be adequate 

to restrict flooding within the ROW and ensure that existing structures/properties within the subdivision 

are protected from flooding risks due to future extreme storm events (see Exhibit 14 for depth grid map for 

the proposed condition). 
 

d.    Proposed Solutions/Recommended Approach to Improving Drainage 
 
Three potential alternatives  for  improving drainage within  the project limits were  identified and analyzed. 

These alternatives are summarized below and also indicated on Exhibits 11 through 17: 
 

1) Constructing  two  (2)  detention  ponds  to  store  the  excess  extreme  event  runoff  from  the 

subdivision before discharging them into the P145‐03‐03 channel. Detention Pond 1 is to the 

southeast of the subdivision and accommodates flow from the eastern part of the subdivision 

via proposed 60‐inch RCP storm sewer under N Forest Blvd and Forest Way Drive. The pond 

is  spread  over  an  area  of  5.54  acres.  The  outlet  pipe  is  a  66‐inch  RCP  storm  sewer  that 

continues along Deer Lick Drive and connects to the existing trunk sewer (dual 66‐inch pipes) 

at the  intersection of Deer Lick Drive and N Forest Blvd. Detention Pond 2  is to the west of 

the subdivision, across Ella Blvd and alongside  the P145‐03‐03 channel where  the drainage 

finally outfalls. This accommodates runoff from the western part of the subdivision as well as 

the controlled release from Detention Pond 1 via the existing trunk sewer along N Forest Blvd. 

The pond occupies a total area of 14.45 acres. One significant factor to consider is that the site 

for the proposed Detention Pond 2 falls under the LMI Target Area (Above 50% of the population 

below median income). This may open the door for funding opportunities for the project. However, 

this alternative was found to be quite expensive, especially with regards to real estate acquisition. 

Preliminary cost estimates  for  this option was approximately $5.78 Million  for construction and 

$13.56 Million towards real estate acquisition. Exhibit 11 indicates these proposed improvements 

while Exhibit 12 indicates the resulting depth grid maps. 

 

2) Constructing a detention pond to store the excess extreme event runoff from the subdivision before 
discharging them into the P145‐03‐03 channel. This detention pond (110 Ac‐Ft) is to the southeast 
of the subdivision and accommodates flow from the eastern part of the subdivision via proposed 60‐
inch RCP storm along N Forest Blvd from N Freeway Service Road to Forest Way Drive and along 
Forest Way Drive. The pond is spread over 12.32 acres. The average depth of the pond will be eight 
(8) feet and the pilot channel would have a minimum slope of 0.01%. The outlet pipes are dual 66‐
inch RCPs that continue towards and then along Ella Blvd and connect to the existing trunk sewer 
(dual  66‐inch  pipes)  at  the  intersection  of  Ella  Blvd  and N  Forest  Blvd.  Exhibit  13  indicates  the 
proposed improvements while Exhibit 14 indicates the depth grid maps. Preliminary cost estimates 
for this alternative was approximately $6.19 Million for construction and $5.48 Million towards real 
estate acquisition. 

 

3) Another alternative was analyzed keeping the storm pipe and detention pond configuration similar to 

Alternative 2 along with the removal of the 66‐inch storm sewer along Forest Way Drive between N  
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Forest Blvd (E) and N Forest Blvd (W) that would divert runoff from the eastern part of the subdivision 

entirely into the detention pond than into the main trunk sewer. This alternative had the same pipe 

configuration for the outfall pipe as Alternative 2. Although the construction cost was marginally 

higher than Alternative 2 at approximately $6.20 Million, the extent of flooding on the streets was 

found to be greater than Alternative 2 with this approach. 
 

After reviewing the results for all the three alternatives, it was concluded that Alternative 2 would provide 
the best  solution  for  improving drainage within  the  subdivision and hence would be  the  recommended 
alternative. The other  two alternatives were  found  to be either  too  expensive or  less effective  than  the 
recommended alternative in reducing extreme event flooding within the subdivision. Construction of these 
recommended  improvements require acquisition of two  (2) parcels  (see Exhibit 15) as well as a drainage 
easement  from one private property  for the 60‐inch pipe out  falling  into  the Detention Pond  for ease of 
access and maintenance. The flooding map for the subdivision with these proposed improvements have been 
indicated in Exhibit 14. As shown in this exhibit, the flooding within the subdivision has been reduced and 
contained within the ROW with these improvements. A comparison of maximum water surface elevations 
under existing and the proposed conditions have been tabulated below: 

 

Comparison of 0.2% Annual Chance Storm Hydraulic Analysis Results (ft) 
Proposed Solution vs Existing Conditions 

 
Location 

EXISTING PROPOSED 
DIFF 

WSEL  DEPTH*  WSEL  DEPTH* 

Summer Wind Dr at Morning Mist Dr (N)  105.25  1.01  105.15  1.03  ‐0.10 

Summer Wind Dr at Morning Mist Dr (S)  105.12  1.66  105.06  1.46  ‐0.20 

North Arm of Autumn Wind Dr  105.53  1.99  105.11  1.41  ‐0.58 

South Arm of Autumn Wind Dr  105.53  2.01  105.11  1.45  ‐0.56 

North Arm of Hollow Wind Dr  105.90  1.71  105.50  1.37  ‐0.34 

South Arm of Hollow Wind Dr  105.90  2.13  105.48  1.59  ‐0.54 

North Arm of Brinkwood Dr  106.11  1.86  105.74  1.50  ‐0.36 

South Arm of Brinkwood Dr  106.11  2.96  105.75  2.63  ‐0.33 

Northwest Corner of Forest Way Dr  106.47  1.73  106.41  1.76  ‐0.06 

Forest Way Dr at Shady Glade Dr  106.10  2.52  105.51  2.10  ‐0.42 

Forest Way Dr at Mistywood Dr  105.99  2.96  105.39  2.32  ‐0.64 

N Forest Blvd at Morning Shade Dr  107.14  2.78  106.94  2.64  ‐0.14 

N Forest Blvd at Mistywood Dr  106.41  2.20  106.29  2.12  ‐0.08 

Morning Shade Dr at Skywood Dr  106.42  2.18  106.29  2.18  ‐0.13 

Skywood Dr at Hafer Rd  106.44  2.52  106.32  2.51  ‐0.12 

N Forest Blvd at N Fwy Service Rd  106.44  2.87  106.35  2.75  ‐0.12 

North Arm of Deer Lick Dr  105.76  1.41  105.22  0.82  ‐0.59 

South Arm of Deer Lick Dr  105.76  2.59  105.22  1.81  ‐0.78 

N Forest Blvd at Ella Blvd  105.22  0.10  105.21  0.09  ‐0.01 
* Depth of ponding above street elevation 
 
It should be noted that these results have been derived from record drawings. The model results and cost estimates 
need to be further refined with information obtained from topographic survey as well as utilities. 
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e.    Project Cost 
 

The  total  project  cost  for  the  recommended  solution  was  estimated.  This  cost  estimate  includes 

construction, land acquisition and engineering design costs. 
 

                                                      Project Cost Estimate for Recommended Solution 

Item 
No. 

Item Description  Quantity
Unit of 

Measurement
Unit Price  Total Price 

1 
Remove and Dispose of Existing 24" Storm 
Pipe All Types 

560  LF  $15.00 $8,400.00

2 
Remove and Dispose of Existing 42" Storm 
Pipe All Types 

790  LF  $30.00 $23,700.00

3 
Remove and Dispose of Existing 54" Storm 
Pipe All Types 

1130  LF  $40.00 $45,200.00

4 

Removing and disposing of Concrete 
pavements (all thickness, w/ or w/o 
Asphalt, including base & subgrade, w/ or 
w/o curb, all depths) 

3800  SY  $7.00 $26,600.00

5 
Concrete pavement (all thickness, including 
reinforcement, Asphaltic surfacing, base & 
subgrade) 

3800  SY  $58.00 $220,400.00

6  Curb Inlets (All Types)  30  EA  $1,200.00 $36,000.00

7  60‐inch RCP  3058  LF  $350.00 $1,070,300.00

8  66‐inch RCP  2800  LF  $360.00 $1,008,000.00

9 
Type 'C' Manhole for 48‐inch Diameter and 
Larger Storm Sewers (up to 8' Depth) 

15  EA  $6,000.00 $90,000.00

10 
Storm Junction Box (Cast in place or 
Precast) 

3  EA  $10,000.00 $30,000.00

11  Detention Pond (Dry)  110  AC‐FT  $20,000.00 $2,200,000.00

12  Mobilization (5%)      $237,330.00

13  Contingencies (25%)      $1,186,650.00

  Total Construction Costs      $6,186,180.00

       

14  Land Acquisition  913,272 SF  $6.00 $5,479,632.00

15  Closing Documentation  5  EA  $3,000.00 $15,000.00

16  Appraisals  5  EA  $1,000.00 $5,000.00

  Total Acquisition Costs      $5,499,632.00

       

17  Engineering Study  1  LS  $122,000.00 $122,000.00

18  Design Survey  1  LS  $48,000.00 $48,000.00

19  Engineering Design  1  LS  $375,000.00 $375,000.00

  Total Engineering Costs      $545,000.00

       

  Total Project Cost      $12,230,812.00
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4.0  PUBLIC COMMENT: 
 

A  community engagement meeting was held  to coordinate  the  results of  the study with  the community 

and  to  solicit  comments/input  for  the  planned approach  for  improving drainage within  the  subdivision. 

The following provides details concerning the meeting: 
 

Meeting Data:                                April 15, 2019 
 

Meeting Start/End Time:             6:30 p.m. – 8:00 p.m. 
 

Meeting Location:                         Westfield High School 
16713 Ella Blvd 
Houston, TX 77090 
 
 

Opening  remarks  were  provided  by  Marcus Baskin, P.E.,  providing  an  overview  of  the  Bond program, 

information about the Harris County Engineering Department  lifecycle, and the final deliverables that  will 

be  yielded  as  a  result  of  the  bond  project.   Project  specific  information was  presented  by Murali Vegi, 

P.E.   with  Isani Consultants,  LP,  and  closing  remarks were provided  by the Harris County Engineering 

Department. 
 
 

Different  comments and concerns were  received  from  the  community which included frequent flooding 

issues for even smaller rain events, off‐site flows from adjacent lots in the southeast and northeast areas, 

accessibility issues at the entry and exit points to the subdivision and waist high ponding depths at certain 

areas in the subdivision.   These  comments,  and  subsequent  responses to them have been summarized 

and presented in Appendix A of this assessment document. Flooding photos provided by residents during 

the public meeting have also been attached to Appendix B for review and consideration. 
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FINAL North Forest Comment Matrix May 2019

First Name Last Name
Organization 

Name
Address City State Zip Code Phone Input Type Subject Comment Response

1) Drainage from Meyer Elementary into the backyards on 

Skywood Dr.                                                                                                

1.) To minimize flooding in the backlots of properties along Skywood Drive, 

grading improvements might have to be made in the parking lot to drain runoff 

more efficiently.                                                                                                     

2) North Forest Blvd. (East) 3.5 of Runoff from I 45 Feeder South      2.) Proposed improvements along N Forest Blvd to minimize flooding at the east 

end of N Forest Blvd.         

3) Really deep at Skywood and Hafer Rd.                                     3.) Proposed improvements will assist in conveying flow better and minimize 

depth of flooding along Hafer Rd and Skywood Drive.         

4) Sinkholes are open in school playground 4.) Local grading improvements might have to be designed.

Dennis Parle 334 Mistywood Dr.  Houston Texas 77090 281‐568‐8821/ 

dparle@sbcglobal. net

Comment Form Street Flooding During moderately heavy rain is constant on Mistywood between 

the following addresses 339 and 347 Mistywood, directly across 

from 342 Mistywood

Engineer suspects this might have be due to off site runoff from the sand pits to 

the south of 339 Mistywood and 347 Mistywood Drive. A detailed review of this 

probable off site runoff from the sand pits might be needed during the detailed 

design phase.

David  Davila 16255 Hollow 

Wood Dr. 

Houston Texas 77090 832‐253‐

3479/dstdavila@yahoo.com

Comment Form Request a more detailed packet concerning projects and proposals Acknowledged. Thank you for your comment. Communication with ongoing 

projects will look to continue throughout the Bond Program. ‐HCED

713‐380‐9832 Comment Form Flood ControlRobert  Watts 410 Skywood Dr.  Houston Texas 77090

1



 

 

 
 

 
 
 
 
 
 
 

           
 

APPENDIX B 

                     PHOTOS 

 
 
 
 
 
 
 
 
 
 
 
 

 













Technical Report - Castlewood Addition Sections 3 and 4, Drainage Analysis UPIN: 19102MF17301 

CivilTech 
Engineering, Inc.  

1 of 19 

Technical Report 

Castlewood Addition Sections 3 and 4 

Preliminary Engineering for Drainage Projects Geographically Eligible 

for CBDG-DR Funding 

UPIN: 19102MF17301 

This report has been prepared under the supervision of Texas Licensed Professional Engineer: 

Project Manager 

Ali Keyvani, Ph.D., P.E.___ 

Name 

123443_________________ 

Texas P.E. No. 

November 14, 2019__________ 

Date 

Any questions shall be submitted to: 

CivilTech Engineering, Inc. 

11821 Telge Road 

Cypress, Texas 77429 

281-304-0200

www.civiltecheng.com

11/14/2019



Technical Report - Castlewood Addition Sections 3 and 4, Drainage Analysis UPIN: 19102MF17301 

   

 

CivilTech  
Engineering, Inc.  

2 of 19 

Table of Contents 

CONTENTS            PAGE 

1. General Project and Contact Information ............................................................................................. 4 

1.1 Project Name ................................................................................................................................. 4 

1.2 Precinct ......................................................................................................................................... 4 

1.3 Project Location ............................................................................................................................ 4 

1.4 Preparer Information ..................................................................................................................... 4 

2. Existing Conditions Analysis ................................................................................................................ 5 

2.1 Summary of Drainage Issues/Analysis of Problem ...................................................................... 5 

2.2 Drainage System – Conditions/Impacts ........................................................................................ 6 

2.3 Water – Conditions/Impacts.......................................................................................................... 6 

2.4 Sewer – Conditions/Impacts ......................................................................................................... 7 

2.5 Electric – Conditions/Impacts ....................................................................................................... 7 

2.6 Gas – Conditions/Impacts ............................................................................................................. 7 

2.7 Telecommunications – Conditions/Impacts .................................................................................. 7 

2.8 General Description of Locations ................................................................................................. 7 

2.9 Other Issues ................................................................................................................................... 8 

3. Description of Problems ....................................................................................................................... 9 

3.1 Damage Caused by Flooding ........................................................................................................ 9 

3.2 Repetitive Loss Analysis ............................................................................................................... 9 

3.3 Structures Flooded ........................................................................................................................ 9 

3.4 Issues with Access ........................................................................................................................ 9 

3.5 Existing Drainage Infrastructure ................................................................................................... 9 

3.6 Other Contributing Factors ......................................................................................................... 10 

4. Analysis and Proposed Solution ......................................................................................................... 11 

4.1 Approach ..................................................................................................................................... 11 

4.2 Methodology Used for Analysis ................................................................................................. 11 

4.3 Results of Analysis ..................................................................................................................... 14 

4.4 Proposed Solutions/ Recommended Approach to Improving Drainage ..................................... 15 

4.5 Project Cost ................................................................................................................................. 15 

4.6 Public Comment .......................................................................................................................... 18 



Technical Report - Castlewood Addition Sections 3 and 4, Drainage Analysis UPIN: 19102MF17301 

   

 

CivilTech  
Engineering, Inc.  

3 of 19 

TABLES 
Table 1. Statistical & Observed Gage Data 

Table 2. 50% AEP and 100% AEP Nodal Results – Existing Conditions 

Table 3. 50% AEP and 100% AEP Nodal Results – Proposed Conditions 

Table 4. Public Comments and Responses 

FIGURES 

Figure 1. Tailwater Rating Curve for Greens Bayou at P138-00-00 

EXHIBITS 

Exhibit 1. Project Location Map 

Exhibit 2. FEMA Floodplain Map 

Exhibit 3. Water Utility Map 

Exhibit 4. Electric Utility Map 

Exhibit 5. Gas Utility Map 

Exhibit 6. Topography Map 

Exhibit 7. Drainage Area Map 

Exhibit 8. Existing Drainage System Map 

Exhibit 9. Extreme Event Overland Flow Map 

Exhibit 10. Hurricane Harvey Floodplain Elevation Map 

Exhibit 11. 2006 Event Floodplain Elevation Map 

Exhibit 12. 2-year Existing Ponding Depth Map 

Exhibit 13. 100-year Existing Ponding Depth Map 

Exhibit 14. Proposed Drainage System Map 

Exhibit 15. Existing versus Proposed Roadway Schematic 

Exhibit 16. 2-year Proposed Ponding Depth Map 

Exhibit 17. 100-year Proposed Ponding Depth Map 

APPENDICES 
Appendix A. Photograph Log  

Appendix B. Historical Flooding 

Appendix C. Hydrology  

Appendix D. XPSWMM Development & Results 

Appendix E. Project Scoping Tool and Cost Estimate Details 

  



Technical Report - Castlewood Addition Sections 3 and 4, Drainage Analysis UPIN: 19102MF17301 

   

 

CivilTech  
Engineering, Inc.  

4 of 19 

1. General Project and Contact Information 

1.1 Project Name 

The drainage project is under the name of Castlewood Addition Sections 3 and 4 with UPIN: 

19102MF17301.  

1.2 Precinct 

The project location resides within Precinct 2 of Harris County.  

1.3 Project Location 

The drainage project for Castlewood Addition Sections 3 and 4 is located just south of Lauder 

Road and east of Aldine-Westfield Road. The subdivision is part of the overall Castlewood 

Subdivision and drains into P138-01-00, a branch of Greens Bayou Tributary P138-00-00. A 

Project Location Map in relation to Harris County is shown on Exhibit 1.  

1.4 Preparer Information 

CivilTech Engineering, Inc. was contracted by Harris County on behalf of the Harris County 

Engineering Department for the completion of the Castlewood Addition Sections 3 and 4 Drainage 

Project.  
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2. Existing Conditions Analysis 

2.1 Summary of Drainage Issues/Analysis of Problem 

The historical flooding information within Castlewood Addition Sections 3 and 4 was provided by 

the Harris County Engineering Department. The data showed that the most damaging flood event 

to occur was Hurricane Harvey (August 2017) which caused structural flooding in almost every 

home within the subdivision, up to 36 inches in depth. Other, less intense, historical flood events 

showed a smaller number of water damaged homes reported, including Hurricane Ike (September 

2008), in June of 2006, and Tropical Storm Allison (June 2001). Most of the damages during these 

smaller flood events occurred in Section 3 of the Castlewood Addition, located in the western 

portion of the subdivision.  

Stream gage data collected from the Harris County Flood Warning System was used to analyze 

the historical flooding events. Stream elevation sensors 1640: Greens Bayou @ US 59, 1645: 

Greens Bayou @ Beltway 8, and 1695: P138-00-00 @ Aldine-Westfield Road were available 

within the vicinity of the project location. Extrapolation was performed on the FEMA Effective 

HEC-RAS model of Greens Bayou (P100-00-00) and P138-00-00 to find the equivalent water 

surface elevations in Greens Bayou at the outfall of P138-00-00. The results of the extrapolation 

are presented in Table 1 showing the Water Surface Elevations (WSE) for various storm events. 

Table 1: Statistical & Observed Gage Data 

Gage ID 
Bank 

Elevation 

1% AEP 

WSE 

0.2% AEP 

WSE 

Hurricane 

Harvey WSE 

2006 Event 

WSE 

(-) (ft) (ft) (ft) (ft) (ft) 

1640/1645 – Greens 

Bayou @ P138-00-00 
60.47 68.01 68.85 67.98 65.48 

1695 – P138-00-00 @ 

Aldine-Westfield Rd. 
67.30 68.39 68.73 69.07 69.60 

 

The water surface elevations along P138-00-00 during both Hurricane Harvey and the 2006 event 

were greater than those in a statistical 0.2% Annual Exceedance Probability (AEP) event storm. 

The water surface elevation along Greens Bayou during Hurricane Harvey was equivalent to those 

in a statistical 100-year (1% AEP) event storm, while the 2006 event was closer to a 10-year (10% 

AEP) event storm.  

The water surface elevation during Hurricane Harvey exceeded the top of bank elevation of Greens 

Bayou by more than 7 feet during its peak leading to out of bank flooding throughout the 

subdivision. The floodplain elevation map generated for the peak water surface elevation during 

Hurricane Harvey produced extents of flooding beyond the FEMA 500-year floodplain map. It 

was determined that the flooding within the subdivision during Hurricane Harvey was caused by 

the water surface elevation in Greens Bayou. The tailwater in Greens Bayou during Hurricane 

Harvey was shown to go out of bank for 3 days. 
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A floodplain elevation map was similarly developed for the peak water surface elevation during 

the 2006 event. The floodplain elevation map during this peak showed flooding of 6 to 18 inches 

in the eastern portion of the subdivision, consistent with the homes identified as having suffered 

flood damage by FEMA during the 2006 event. The source of this flooding was determined to be 

caused by the tailwater elevation in P138-00-00.  

2.2 Drainage System – Conditions/Impacts 

The existing drainage system within the subdivision consists of ditches and culverts, with several 

instances of overgrowth of greenery and other blockage. The subdivision currently has four 

outfalls. The two northern portions of the subdivision drain to Lauder Road then to P138-01-00, 

while the eastern drains directly into P138-01-00. The southern portion flows through a drainage 

ditch south of the subdivision to P138-01-00, which also receives additional runoff from areas 

west of the subdivision. According to the study by LAN on Lauder Detention basins, P138-01-00 

has a level of service between a 25-year and 50-year event. 100-year flows are out of bank for 

existing conditions. 

The direction of the extreme event, surface drainage for the subdivision, and neighboring areas 

was determined using ArcHydro and the Digital Elevation Model (DEM) obtained from TNRIS. 

The analysis of the extreme event drainage showed that the neighborhood received 70 acres of 

additional surface flow from the west, as well as substandard surface drainage within the 

subdivision itself. Deergrove Street, located in the middle of the subdivision, has a higher elevation 

than the rest of the neighborhood and therefore, prohibiting a path for surface flow to leave the 

subdivision. The current conditions require that surface flow must go through the crossing culverts, 

or pond in western portion of the subdivision until rising to the elevation of Deergrove Street in 

order to exit the subdivision to the east.  

The project area is completely out of the FEMA regulatory 100-year floodplain (1% AEP), and 

only the eastern and northern portions of the subdivision are in the 500-year floodplain (0.2% 

AEP) floodplain as shown in FEMA Flood Insurance Rate Map (FIRM) for Harris County, Texas 

and Incorporated Areas, Map Number 48201C0490L, Map Revised June 18, 2007. The 500-year 

floodplain (0.2% AEP) flood elevations throughout the area impacting the subdivision range from 

68 to 69 feet in elevation. The FEMA floodplains are shown on Exhibit 2.  

The minimum home elevation is approximately 67 MSL. The analysis found that regional flooding 

from Greens Bayou and P138-00-00 will occur once the water surface elevation exceeds the 

identified elevation. 

2.3 Water – Conditions/Impacts 

The subdivision’s potable water system is composed of underground water lines throughout the 

subdivision. Sizes and locations of these water lines were identified from the waterline distribution 

map provided by Undine LLC. All water lines within the subdivision are 3” or 4” in diameter. A 

utility map of the location of each underground water utility in relation to the storm sewer system 

is shown on Exhibit 3. Depths of the existing waterlines were unavailable at the time of this 

analysis and potential conflicts cannot be confirmed. Coordination with Undine LLC is necessary 
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before construction to avoid any potential conflicts. If a conflict cannot be avoided, additional 

utility adjustment cost will need to be added to the construction estimate. 

2.4 Sewer – Conditions/Impacts 

The subdivision’s sanitary sewer system is composed of septic tanks throughout the subdivision. 

2.5 Electric – Conditions/Impacts 

The subdivision’s electric facilities are operated by Centerpoint Energy. The current electrical 

service network consists of underground conduits. Contact was made with Centerpoint Energy to 

identify the locations of these underground facilities. An electrical facility map is shown on 

Exhibit 4. Depths of the existing electric conduits were unavailable at the time of this analysis and 

potential conflicts cannot be confirmed. Coordination with Centerpoint Energy is necessary before 

construction to avoid any potential conflicts. If a conflict cannot be avoided, additional utility 

adjustment cost will need to be added to the construction estimate. 

2.6 Gas – Conditions/Impacts 

The subdivision’s gas system is operated by Centerpoint Energy. The current gas system consists 

of underground facilities. Contact was made with Centerpoint Energy to identify the locations of 

these underground facilities. A gas system map is shown on Exhibit 5. Depths of the existing gas 

lines were unavailable at the time of this analysis and potential conflicts cannot be confirmed. 

Coordination with Centerpoint Energy is necessary before construction to avoid any potential 

conflicts. If a conflict cannot be avoided, additional utility adjustment cost will need to be added 

to the construction estimate. 

2.7 Telecommunications – Conditions/Impacts 

No markings for telecommunication lines were present within the subdivision. Contact was made 

with Comcast and AT&T from DigSafe to identify any locations of telecommunication lines within 

the subdivision. All parties confirmed that no underground facilities were present within the 

subdivision. 

2.8 General Description of Locations 

Castlewood is a single-family subdivision located in northwest Harris County and is part of the 

Greens Bayou Watershed. Flood damage has consistently occurred in Section 3 of Castlewood 

which is the closest in proximity to P138-00-00, the main tributary to which the neighborhood 

drains to from P138-01-00. In general, Section 4 of Castlewood drains to the east and enters P138-

01-00 which then drains directly into Greens Bayou.  

Topography of the subdivision is designed for water to flow from west to east, draining to P138-

01-00. LiDAR 2008 was used for the terrain data, and high and low points were determined. The 

highest points within the subdivision are along Greenranch St, with roadway elevations of 

approximately 68.5 feet. The lowest points within the subdivision are in the north-eastern area near 

Lauder Rd at Trailcrest, with ground elevations of approximately 65.6 feet. Topography of the 

subdivision is shown on Exhibit 6.  
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The western portion of the subdivision receives flow from an additional 69 acres of mixed-use 

land west of the project area. General concern with the current drainage system is the ability of the 

western portion of the system to convey the large amount of flow during extreme events which 

flows back into the system from P138-00-00 and Greens Bayou. A drainage map showing the 

drainage areas of the subdivision is shown on Exhibit 7. 

2.9 Other Issues 

The properties located at 2415 Ridgeland and 2602 Connorvale have been acquired by Harris 

County and have since been demolished. No plans for the vacant lots have been proposed by Harris 

County. 

A detention pond of approximately 40 ac-ft is recommended south of the subdivision, between 

P138-01-00 and P138-01-01.  
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3. Description of Problems 

3.1 Damage Caused by Flooding 

The Harris County Engineering Department provided information regarding FEMA Flood Loss 

data within Castlewood Addition Sections 3 and 4. The damage reported in each subdivision shows 

structural flooding of homes throughout the subdivisions.  

3.2 Repetitive Loss Analysis  

Castlewood Addition Sections 3 and 4 have suffered from structural flooding in 17 separate storm 

events. From these storm events, 34 homes scattered throughout the subdivision have been 

declared repetitive loss structures by FEMA. 

It was determined throughout the course of the analysis that the cause of flooding during Hurricane 

Harvey and the 2006 Event were a result of channel flooding in Greens Bayou and P138-00-00.  

3.3 Structures Flooded  

The largest flooding event to take place within the project area was Hurricane Harvey in August 

2017. The flooding during Hurricane Harvey resulted in 195 flooded homes, which is almost all 

of the 198 total homes within Castlewood Addition Sections 3 and 4. The average flooding depth 

during Hurricane Harvey was reported at 36 inches in the northern portion to 4 inches in the 

southern portion. 

3.4 Issues with Access 

No reports were provided or available regarding issues with access to the subdivision.  

3.5 Existing Drainage Infrastructure  

The subdivision drains into branch P138-01-00 of tributary P138-00-00 which lies within the 

southern portion of the Greens Bayou Watershed. The Castlewood Addition Sections 3 and 4 

currently drain through a series of ditches and culverts to three outfalls on P138-01-00 that 

eventually lead to Greens Bayou. The southern portion of the subdivision drains through a Houston 

County Flood Control District owned channel which subsequently discharges into P138-01-00. 

The northern portions of the subdivision drain into ditches on Lauder road which eventually lead 

to an outfall into P138-01-00. The rest of the subdivision drains east, directly into P138-01-00. All 

existing ditches, culverts, and drainage areas are shown on Exhibit 8. 

The analysis of the extreme event drainage showed that the western portion neighborhood does 

receive flow from an additional 69 acres of mixed-use land west of the project area. Deergrove 

Street has a higher elevation than the rest of the neighborhood and prevents the sheet flow path 

from leaving the subdivision. The current conditions require that surface flow must pond west of 

Deergrove Street until rising to the elevation of Deergrove Street in order to exit the subdivision 

along Connorvale Road or Anise Street. An extreme event drainage map is shown on Exhibit 9. 
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3.6 Other Contributing Factors 

Another issue regarding flooding is the speed and height to which the water surface elevations in 

Greens Bayou and P138-00-00 rises. The rate at which the water surface in Greens Bayou rises 

during the extreme events prevents a significant volume of runoff from being able to leave the 

project area and causes a significant amount of backwater to enter the area, inundating the homes 

in the subdivision. 
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4. Analysis and Proposed Solution 

4.1 Approach 

To analyze the causes of flooding within the subdivision, the stream gages at Beltway 8, US 59 

and Aldine-Westfield Road were used to determine the equivalent water surface elevations at the 

meeting point of Greens Bayou and P138-00-00. Figure 1 shows the gage elevations for Hurricane 

Harvey and the 2006 Event, as well as the top of bank elevation, indicating when out of bank 

flooding will begin to occur.  

 
Figure 1: Tailwater Rating Curve for Greens Bayou at P138-00-00 

The maximum water surface elevations were overlaid onto DEM surface to find the depth of 

ponding during each storm historical storm event. The maximum ponding depths during each event 

were compared to the reported flood damage to determine whether each event was a result of 

localized flooding or regional flooding. The ponding depth map for Hurricane Harvey (August 

2017) and the ponding depth map for the 2006 Event (June 2006) are shown on Exhibit 10 and 

Exhibit 11, respectively.  

4.2 Methodology Used for Analysis 

The drainage areas were developed to reflect the flow of runoff during the 2-year (50% AEP) event 

storm and were created based on the as-built construction drawings for the subdivision and 

surrounding areas. Extreme event flows directions and drainage areas were developed using 
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ArcHydro. The extreme event flows are based on the surface flow once the storm sewer has 

reached its capacity.  

Hydrographs were developed for each drainage area within HEC-HMS by calibrating the peak 

flow of the hydrograph to the peak flow obtained from the Rational method for each respective 

drainage area. Precipitation data was based on the frequency duration values obtained from NOAA 

Atlas 14 for the Castlewood area. 

4.2.1 Land Use  

Land use tables were developed by visual inspection of the subdivision and offsite areas. Parcels 

were created in ArcGIS and assigned a runoff coefficient, C, based on the corresponding land use 

category from the Regulations of Harris County, Texas for the Approval and Acceptance of 

Infrastructure. For drainage areas containing multiple forms of land use, a composite C-value was 

calculated using the following equation: 

𝐶 =  
∑ 𝐴𝑖𝐶𝑖

𝑛
𝑖=1

∑ 𝐴𝑖
𝑛
𝑖=1

 

where, 

C = Composite C-value 

n = total number of land use categories within drainage area 

𝐴𝑖 = area associated with ith land use (acres) 

𝐶𝑖 = individual C-value associated with each land use 

4.2.2 Time of Concentration 

Time of concentration, 𝑇𝐶, for the drainage areas was computed based on the City of Houston 

Stormwater Design Requirements equation for time of concentration: 

𝑇𝐶 = 10𝐴0.1761 + 15 

where, 

𝑇𝐶 = time of concentration (minutes) 

A = area of drainage area (acres) 

4.2.3 Rainfall Intensity 

The rainfall intensity parameters (b, d, and e) were used in the rainfall intensity calculations for 

each frequency of storm based on the NOAA Atlas 14 values. The expression for rainfall 

intensity was used: 

𝑖 =  
𝑏

(𝑑 + 𝑇𝐶)𝑒
 

where, 

i = rainfall intensity (in/hr) 

b, d, e = rainfall coefficients 

𝑇𝐶= time of concentration (minutes) 
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“e, b and d” values were derived from the “Atlas 14 IDF Curves” document developed for Harris 

County Flood Control District in May 2019 by HDR. Region 2 “e,b and d” values were used for 

this study. 

4.2.4 Peak Flows 

Peak flows were calculated for each drainage area using the rational method. This method was 

chosen given the relatively small size of the study area and contributing offsite area (<100 acres). 

Peak flows were calculated for both the 2-year (50% AEP) design frequency and 100-year (1% 

AEP) extreme event. Flows were calculated using the following formula: 

𝑄 = 𝐶𝑖𝐴 

where, 

Q = peak flow (cfs) 

C = composite C-value 

i = rainfall intensity (in/hr) 

A = area of drainage area (acres) 

4.2.5 Runoff Hydrographs 

Runoff hydrographs were developed or each drainage area using HEC-HMS (version 3.5). HMS 

was used to calibrate the peak flows calculated for each drainage area to the values and parameters 

within HMS based on the storage coefficient from the Clark Unit Hydrograph Method. 

Precipitation data for the 2-year (50% AEP), 10-year (10% AEP), and 100-year (1% AEP) storms 

were imported into HMS using the Atlas 14 frequency and duration values. A 24-hour storm was 

simulated for each drainage area. All methods and assumption were consistent with those found in 

the FEMA Effective Model of the Greens Bayou watershed. Drainage basin P138B from the 

FEMA Effective Model was used as a reference for the values used in the calibration of each 

drainage area.  

The following methods and parameters were used for each drainage area: 

Canopy Method: Simple Canopy 

 Initial Storage (X): 0 

Max Storage (IN): 0.1 

Surface Method: None 

Loss Method: Green and Ampt 

 Initial Content: 0.46 

 Saturated Content: 0.024 

 Suction (IN): 3.5 

 Conductivity (IN/HR): 0.024 

 *Impervious % Values based on individual drainage area 

Transform Method: Clark Unit Hydrograph 
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 *Time of Concentration and Storage Coefficient (Hrs) based on individual 

drainage area 

Baseflow Method: None 

 

The landuse table, peak flow derivation, HEC-HMS parameter calibrations, and the 2-year (50% 

AEP) hydrographs developed by the HEC-HMS model have been provided in Appendix C. 

4.2.6 Hydraulic Model of Existing Condition 

After developing the flow hydrographs of all drainage areas including the offsite drainage areas, 

an Existing model was developed using an XP-SWMM 1D/2D model to determine the capacity of 

the system. Flow hydrographs calculated by the HEC-HMS model were input into the XP-SWMM 

nodes as “User Inflows”. The 2008 LiDAR obtained from Houston-Galveston Area Council 

(HGAC) was used to create the 2D surface. The culverts in the streets were burned into the LiDAR 

elevations and modeled in XP-SWMM as continuous roadside ditches. Only the culverts crossing 

the roadway at the major intersections were modeled.  

Two grid systems were used at the XP-SWMM model. The cell size for the main grid of the model 

was 10 foot by 10 foot and the cell sizes for the outside grid was 30 foot by 30 foot in order to 

reduce the computational time and efforts. Landuse shapefiles were developed based on Google 

Earth images to better describe the project area land uses. Roadways, building footprints and grass 

landuses were identified with their respective Manning Roughness coefficients to simulate the 

flows over these areas.  

In the existing model, the 2-year (50% AEP) and 100-year (1% AEP) flow hydrographs were 

entered at the surface. Then, the water flows over the surface to find the roadside ditches with the 

low elevations. Cross culverts were modeled as 1D components with 2D connections at the 

upstream and downstream invert elevations. Tributary P138-01-00 is the major outfall of the 

system. Detailed results of the XP-SWMM model for existing conditions are presented in 

Appendix D. 

4.3 Results of Analysis 

The results of the Existing system showed that the system was not operating according to the 

criteria. The existing WSEs elevations at several strategic points are shown below in Table 2 for 

the 2-year (50% AEP) and 100-year (1% AEP) storm events. The strategic points have been 

identified on Exhibits 12 and 13 which depict the Existing model results of ponding depth 

elevations in the subdivision for the 2-year (50% AEP) and 100-year (1% AEP) storm events 

respectively. It must be noted that these depths are according to the available ditch elevations in 

the LiDAR. Since our 2D grid sizes are 10 foot by 10 foot, it cannot fully capture the ditch details. 

Final modeling would require detailed survey of all roadside ditches and adding them as a 1D 

component to the model.  

As it can be seen in the Table 2 and Exhibits 12 and 13, the road pavement has a very high 

elevation that water does not cross it even in an extreme event. That will cause the water to flow 

into the adjacent yards and therefore, increase the ponding depths.  
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Table 2: 50% AEP and 100% AEP Nodal Results – Existing Conditions 

XP-SWMM 
Node 

Strategic 
Point 

Location 
Existing 
Invert 

Elevation 

Existing Top 
of 

Pavement 

Existing 
WSE 

50% AEP 

Existing 
WSE 

1% AEP 
   (ft) (ft) (ft) (ft) 

Node100 A 
Woodgate @ 
Green Ranch 

65.01 68.66 66.67 67.09 

Node104 B 
Woodgate @ 

Trailcrest 
63.39 68.29 66.07 66.86 

Node79 C 
Ridgeland @ 
Green Ranch 

64.83 69.86 66.68 67.08 

Node95 D 
Ridgeland @ 

Trailcrest 
64.49 69.46 66.29 66.87 

Node85 E 
Bluerock @ 
Deergrove 

64.96 68.92 66.51 67.00 

Node76 F 
Bluerock @ 
Rockshire 

64.62 67.59 66.42 66.86 

Node94 G 
Connorvale @ 

Russ 
65.92 69.81 66.95 67.23 

Node89 H 
Connorvale @ 

Deergrove 
64.54 68.80 66.39 67.00 

Node72 I 
Connorvale @ 

Rockshire 
64.44 68.19 65.29 66.13 

Node69 J 
Anice @ 

Deergrove 
64.04 68.05 66.40 66.99 

 

4.4 Proposed Solutions / Recommended Approach to Improving Drainage 

Two recommended alternatives were initially considered for improvements to drainage in the 

subdivision. The first recommendation was to regrade the existing roadside ditches, and clean or 

replace existing culverts in order to return them to functioning capacity. This recommendation also 

included the addition of a 6 foot by 5 foot RCB along Connorvale in order to reduce the impact of 

sheetflow from the west. The second recommendation was to convert the entire subdivision to curb 

and gutter streets with storm sewer and was ultimately recommended by the precinct. This 

recommendation was modeled and is described below. 

The proposed storm sewer systems were sized for the design storm event (50% AEP) in HouStorm. 

The HouStorm model included the proposed inlets and had a starting tailwater at the top of pipe at 
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the outfalls. Details of the HouStorm model results are provided in Appendix D. The proposed 

system will convert all roadside ditches and culverts to storm sewer. A 6 foot by 5 foot box along 

Connorvale will collect offsite flows and convey them to P138-01-00. Two major outfalls will be 

located on the eastern side of Woodgate and Connorvale. The Woodgate outfall will also have an 

extreme event swale. The other streets will be connected to these outfalls with storm sewer sized 

between 24 and 48 inches. Exhibit 14 shows the detailed proposed storm sewer for the subdivision.  

After finalizing the sizes of the storm sewer conduits, the dynamic model was created for the 

proposed system using XP-SWMM. The SWMM model simulates the flow hydrographs added on 

the surface which enter the inlets and flow through the storm sewer conduits to the outfall. The 

surface component of the SWMM model was a two-dimensional grid that modeled the Roadway 

Right-Of-Way. The roadway and roadside ditches elevations were approximately revised in the 

proposed model to reflect the new proposed surface. Exhibit 15 shows a schematic comparison of 

the existing and proposed roadway profiles. Detailed results of the XP-SWMM model for Existing 

Conditions are presented in Appendix D.  

The Proposed WSEs elevations at several strategic points are shown below in Table 3 for 2-year 

(50% AEP) and 100-year (1% AEP) storm events. The strategic points have been identified on 

Exhibits 16 and 17 which demonstrate the Proposed model results of ponding depth elevations in 

the subdivision for the 2-year (50% AEP) and 100-year (1% AEP) storm events, respectively. 
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Table 3: 50% AEP and 100% AEP Nodal Results – Proposed Conditions 

XP-SWMM 
Node 

Strategic 
Point 

Location 
Proposed 

Invert 
Elevation 

Proposed 
Top of 

Pavement 

Proposed 
WSE 

50%AEP 

Proposed 
WSE 

1%AEP 

()   (ft) (ft) (ft) (ft) 

WG-MH2.2 A 
Woodgate @ 
Green Ranch 

62.10 68.22 66.50 67.05 

WG-MH5 B 
Woodgate @ 

Trailcrest 
60.30 67.24 66.24 66.83 

RL-MH3.2 C 
Ridgeland @ 
Green Ranch 

60.35 67.76 61.67 64.85 

RL-MH7 D 
Ridgeland @ 

Trailcrest 
61.00 67.34 66.23 66.82 

BR-MH4 E 
Bluerock @ 
Deergrove 

58.80 68.44 60.34 63.52 

BR-MH7 F 
Bluerock @ 
Rockshire 

65.50 67.34 61.09 61.96 

Node238 G 
Connorvale @ 

Russ 
60.5 68.01 61.00 62.38 

CV-MH4 H 
Connorvale @ 

Deergrove 
58.10 68.18 59.75 62.31 

CV-MH7 I 
Connorvale @ 

Rockshire 
56.26 67.67 59.13 61.63 

AN-MH3.2 J 
Anice @ 

Deergrove 
60.41 67.86 62.08 63.41 

 

The proposed system has additional flows into P138-01-00 and need to be mitigated within a 

detention basin. The location of the detention basin should be determined in future. The size has 

been estimated to be around 35 ac-ft to 40 ac-ft. Detailed modeling will be required after locating 

the detention pond. The proposed system will fix internal drainage issues. Flooding is expected to 

be reduced by at least one foot. Greens Bayou out of bank flooding will be solved after 

improvements are made to Greens Bayou. 

4.5 Project Cost 

The proposed extreme event swale was determined to be the most cost-effective solution available 

for the subdivision. Prices and contingencies were estimated based on the FEMA cost curves and 
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typical cost estimates provided by the Harris County Engineering Department. The construction 

costs for the proposed storm sewer system is estimated at a grand total of just over $14 million. A 

detailed copy of the construction cost estimate is presented in Appendix E. 

4.6 Public Comment 

The public meeting for the drainage improvement projects for Castlewood Addition Sections 3 

and 4 was held on September 10, 2019 at East Aldine Management District. The results of the 

study were communicated with the attending residents. After the presentation, the Q&A session 

was held to receive the comments and concerns from residents of the subdivision. The comments 

in Table 4 were received by Harris County Engineering Department. 
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Table 4: Public Comments and Responses 

Name Comment/Question Response 

Norma 
Montes 

Will there be a sewer system installed in 
the near future? 

Storm sewer system is the recommended 
alternative for improving drainage. The 
precinct is considering the option to install 
the sanitary sewers for the subdivision at the 
same time of installation of storm sewer 
system. Project timing and coordination is 
going under an evaluation for proper 
efficiency and benefit.  

Ventura 
Ramirez 

Clean and dig out the ditches so rain water 
can flow to the basins from Aldine 
Westfield to US 59 on Lauder Rd 

Ditch maintenance is critical to ensure the 
proper performance of the drainage system. 
However, a storm sewer system is our 
recommended alternative for improving 
drainage in the subdivision. 

Michael 
Guerra 

Been talking about haven't did it. 
Project timing and coordination is going 
under an evaluation for proper efficiency and 
benefit.  

Maggie 
and John 
Wanza 

Connorvale Rd is the only outlet for 
drainage for the whole neighborhood. 
There needs to be another outlet for 
water. The ditch in front of my house 
never drains completely. There are Snakes 
and mosquitos around my house because 
of this. They dug the ditch so deep we cant 
keep it cut. The culverts are filled with 
grass and debris. Our driveway was 
replaced with asphalt when they dug the 
deep ditch. Now that asphalt has sunk and 
my driveway is a mess. Water is draining 
down Connorvale Rd from Aldine 
Westfield into our neighborhood and that 
needs to stop. We have septic systems 
and no rules for houses requiring so much 
property for these systems. So this creates 
excess water in the sewer drain system. 

Connorvale Rd has been identified as the 
primary outfall in the existing conditions. 
Storm sewer system is our recommended 
alternative for improving drainage. There will 
be three outfalls to the bayou in the 
recommendation. Furthermore, there is a 
recommended box sized to collect the runoff 
from west subdivision (Aldine Westfield) and 
take it to the bayou.  
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APPENDIX A ‐ PHOTOGRAPH REGISTRY 
CASTLEWOOD ADDITION, SECTIONS 3 AND 4 DRAINAGE ANALYSIS (UPIN: 19102MF17301) 
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Date  Photograph ID  Location  Photograph  Comment 

6‐10‐2019  20190610_093230  Connorvale Rd 

 

Outfall to P138‐01‐00 located 

under Connorvale bridge 

6‐10‐2019  IMG_3373  Connorvale Rd 

 

Upstream side of Connorvale 

bridge 
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6‐10‐2019  IMG_3378  Connorvale Rd 

 

P138‐01 at Connorvale Rd 

6‐10‐2019  20190610_094616  Lauder Rd 

 

P138‐01‐00 crossing under 

Lauder Rd 
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6‐10‐2019  20190610_094318  Lauder at Trailcrest 

 

Drainage ditch 

6‐10‐2019  IMG_3412  Bluerock at Russ 

 

Driveway culvert 
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6‐10‐2019  20190610_101956 
Bluerock at 

Rockshire 

 

Drainage ditch 

6‐10‐2019  20190610_102036 
Rockshire at 

Connorvale 

 

Drainage ditch 
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6‐10‐2019  20190610_101325 
Greenranch at 

Ridgeland 

 

Drainage ditch 

6‐10‐2019  IMG_3401  P138‐00‐00 

 

Confluence of P138‐00‐00 and 

P138‐01‐00 
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6‐10‐2019  IMG_3408  P138‐00‐00 

 

P138‐00‐00 

6‐10‐2019  IMG_3405  P138‐01‐00 

 

P138‐01‐00 
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8/27/2017 05/25/2015 07/31/2014 04/18/2009 09/13/2008 06/19/2006 11/17/2003 10/29/2002 06/09/2001 06/05/2001 03/12/1997 05/24/1997 03/04/1992 06/26/1989 05/18/1989 08/18/1983 05/20/1982 09/19/1979
(‐) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

13402 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13406 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13411 Russ Dr, Houston 77039 4 0* 0* ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13414 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13415 Russ Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13421 Russ Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13423 Russ Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13502 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13503 Russ Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13507 Russ Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13510 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13514 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13518 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13519 Russ Dr, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13522 Rockshire Dr, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2402 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2402 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2403 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2404 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2406 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2407 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2410 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0* 0* ‐
2410 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2410 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2411 Anice St, Houston 77039 4 0* ‐ 0* 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2411 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐
2414 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2415 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2415 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2418 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2422 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2422 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2423 Anice St, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2423 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2426 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2430 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2431 Anice St, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2431 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2434 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2502 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2502 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2503 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2506 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2507 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2510 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2510 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2511 Anice St, Houston 77039 4 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ 0* ‐ ‐ 0* 0* ‐ ‐ ‐ ‐
2511 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2602 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2603 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2603 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐
2603 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2610 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2610 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2614 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2614 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2614 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2615 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2615 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2615 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2701 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Address Flood Event
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(‐) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

2702 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2703 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2703 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2704 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2706 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2710 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2710 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2710 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2711 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2711 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2711 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2714 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2715 Bluerock St, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2718 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2719 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2722 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2723 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2726 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2726 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2726 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2727 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2727 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2803 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2806 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2806 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2806 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2807 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2807 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2810 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2814 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2814 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2814 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2815 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2815 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2815 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2819 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2822 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2822 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2823 Anice St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2823 Bluerock St, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2823 Connorvale Rd, Houston 77039 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2702 Lauder Rd, Houston 77039 24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2703 Woodgate St, Houston 77039 24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2706 Lauder Rd, Houston 77039 24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2707 Woodgate St, Houston 77039 24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2710 Lauder Rd, Houston 77039 24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2719 Woodgate St, Houston 77039 24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13526 Rockshire Dr, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13527 Russ Dr, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13531 Russ Dr, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13534 Rockshire Dr, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
13535 Russ Dr, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2402 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2402 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2406 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2409 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2410 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2411 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2414 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2414 Woodgate St, Houston 77039 36 ‐ ‐ 0* 0* 0* ‐ 0* ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2417 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
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2422 Woodgate St, Houston 77039 36 0* ‐ 0* 0* 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2425 Woodgate St, Houston 77039 36 ‐ ‐ 0* 0* 0* ‐ ‐ ‐ 0* ‐ ‐ 0* 0* ‐ ‐ ‐ 0*
2426 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2430 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ 0* 0* ‐ ‐ 0* ‐ ‐ ‐ 0* 0* 0* ‐ ‐ ‐
2430 Woodgate St, Houston 77039 36 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2434 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2435 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2438 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2442 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2448 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2452 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2458 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2502 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2506 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2507 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2510 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ ‐
2511 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2511 Woodgate St, Houston 77039 36 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2514 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2514 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2514 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2517 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2518 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2519 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2602 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2603 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2605 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2606 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2607 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2610 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2611 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2611 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2612 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2614 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2614 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2614 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2615 Ridgeland Dr, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2615 Woodgate St, Houston 77039 36 ‐ 0* ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2618 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2619 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2623 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2701 Ridgeland Ave, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2702 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2703 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2706 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2707 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2710 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2710 Woodgate St, Houston 77039 36 ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2714 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2715 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2718 Woodgate, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2722 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2726 Ridgeland Ave, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2802 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2806 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2806 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2807 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2807 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2811 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2811 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2814 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Address Flood Event



8/27/2017 05/25/2015 07/31/2014 04/18/2009 09/13/2008 06/19/2006 11/17/2003 10/29/2002 06/09/2001 06/05/2001 03/12/1997 05/24/1997 03/04/1992 06/26/1989 05/18/1989 08/18/1983 05/20/1982 09/19/1979
(‐) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in)

2814 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2819 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2819 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2821 Ridgeland Ave, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2822 Ridgeland St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2823 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2826 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2827 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2828 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2830 Woodgate St, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2836 Lauder Rd, Houston 77039 36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2407 Woodgate St, Houston 77039 ‐ ‐ ‐ ‐ 0* 0* ‐ ‐ ‐ 0* ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
2415 Ridgeland St, Houston 77039 ‐ ‐ ‐ ‐ ‐ ‐ 0* 0* 0* 0* 0* ‐ 0* 0* 0* ‐ ‐ ‐
2602 Connorvale Rd, Houston 77039 ‐ ‐ ‐ ‐ ‐ 0* 0* 0* ‐ 0* ‐ 0* 0* 0* ‐ ‐ ‐ ‐

   Note: 0* = Flood Loss is reported on this date, but no depth was provided

Address Flood Event
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Drainage Analysis

Hydrological Analysis: Land Use
UPIN: 19102MF17301

Undeveloped
Residential 

Rural Lot

Residential Large 

Lot (New)

Residential 

Large Lot (Old)

Residential 

Small Lot
Schools

Developed 

Green Areas

Light Industrial/ 

Commercial

High 

Density

Isolated 

Transportation
Water

Parcel w/ 

Detention
Paved Areas Unpaved Areas

0% 5% 25% 25% 40% 40% 15% 65% 85% 80% 100% 0% 100% 15% Total

1.01 5.99 -- -- -- -- 4.78 -- -- -- -- -- -- -- 0.34 0.87 40%

1.02 4.28 -- -- -- -- 3.22 -- -- -- -- -- -- -- 0.28 0.78 39%

1.03 3.80 -- -- -- -- 2.84 -- -- -- -- -- -- -- 0.36 0.60 42%

1.04 3.38 -- -- -- -- 2.58 -- -- -- -- -- -- -- 0.27 0.53 41%

2.01 1.07 -- -- -- -- 0.81 -- -- -- -- -- -- -- 0.12 0.14 44%

2.02 1.57 -- -- -- -- 1.14 -- -- -- -- -- -- -- 0.16 0.27 42%

2.03 3.47 -- -- -- -- 2.58 -- -- -- -- -- -- -- 0.32 0.57 41%

2.04 3.41 -- -- -- -- 2.61 -- -- -- -- -- -- -- 0.28 0.52 41%

2.05 3.46 -- -- -- -- 2.61 -- -- -- -- -- -- -- 0.32 0.53 42%

2.06 3.40 -- -- -- -- 2.58 -- -- -- -- -- -- -- 0.27 0.55 41%

2.07 3.82 -- -- -- -- 2.98 -- -- -- -- -- -- -- 0.32 0.53 42%

2.08 3.93 -- -- -- -- 2.94 -- -- -- -- -- -- -- 0.37 0.63 42%

2.09 3.72 -- -- -- -- 2.82 -- -- -- -- -- -- -- 0.29 0.61 41%

2.10 4.74 -- -- -- -- 3.57 -- -- -- -- -- -- -- 0.46 0.71 42%

3.01 2.24 1.44 -- -- -- -- -- -- 0.68 -- -- -- -- 0.04 0.07 22%

3.02 2.27 -- -- -- -- 1.32 -- -- 0.90 -- -- -- -- 0.04 0.01 51%

3.03 2.23 -- -- -- -- 1.71 -- -- -- -- -- -- -- 0.22 0.31 42%

3.04 2.34 -- -- -- -- 1.85 -- -- -- -- -- -- -- 0.19 0.30 42%

3.05 2.05 -- -- -- -- 1.57 -- -- -- -- -- -- -- 0.19 0.29 42%

3.06 2.26 -- -- -- -- 1.76 -- -- -- -- -- -- -- 0.19 0.30 42%

3.07 2.65 -- -- -- -- 2.05 -- -- -- -- -- -- -- 0.17 0.43 40%

3.08 2.32 -- -- -- -- 1.76 -- -- -- -- -- -- -- 0.18 0.37 41%

3.09 3.41 -- -- -- -- 2.58 -- -- -- -- -- -- -- 0.35 0.48 43%

4.01 1.61 0.68 -- -- -- 0.88 -- -- -- -- -- -- -- 0.04 -- 25%

4.02 2.78 0.42 -- -- -- -- -- -- 2.13 -- -- -- -- 0.06 0.18 53%

4.03 1.74 -- -- -- -- 1.27 -- -- -- -- -- -- -- 0.18 0.30 42%

4.04 2.52 -- -- -- -- 2.08 -- -- -- -- -- -- -- 0.21 0.23 43%

4.05 1.48 -- -- -- -- 1.07 -- -- -- -- -- -- -- 0.15 0.25 42%

4.06 2.36 -- -- -- -- 1.82 -- -- -- -- -- -- -- 0.21 0.33 42%

4.07 1.46 -- -- -- -- 1.07 -- -- -- -- -- -- -- 0.14 0.24 42%

4.08 4.02 -- -- -- -- 3.27 -- -- -- -- -- -- -- 0.29 0.46 42%

4.09 2.79 -- -- -- -- 2.14 -- -- -- -- -- -- -- 0.21 0.44 41%

5.00 18.89 4.91 -- -- -- -- -- -- 13.76 -- -- -- -- -- -- 47%

6.00 50.86 -- -- 4.74 -- -- -- 34.30 9.71 -- -- -- -- 5.15 -- 35%

7.00 83.64 -- -- -- -- 67.95 -- -- 3.20 -- -- -- -- 3.59 8.90 41%

Computed 

Weighted 

Percent 

Impervious

Drainage 

Area ID
Area (ac)

Land Use Type
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Drainage Analysis
Hydrological Analysis: Peak Flows

UPIN: 19102MF17301 

Drainage 
Area ID

Area C Value
Time of 

Concentration
I2 Q2 I100 Q100

(‐) (ac) (‐) (min) (in/hr) (cfs) (in/hr) (cfs)

1.01 5.99 0.55 28.71 3.39 11.17 7.29 24.03

1.02 4.28 0.55 27.92 3.44 8.10 7.39 17.42

1.03 3.80 0.55 27.65 3.46 7.24 7.43 15.55

1.04 3.38 0.55 27.39 3.48 6.46 7.47 13.88

2.01 1.07 0.55 25.12 3.64 2.14 7.80 4.59

2.02 1.57 0.55 25.83 3.59 3.10 7.69 6.64

2.03 3.47 0.55 27.45 3.47 6.64 7.46 14.25

2.04 3.41 0.55 27.41 3.48 6.52 7.46 14.00

2.05 3.46 0.55 27.44 3.47 6.61 7.46 14.20

2.06 3.40 0.55 27.40 3.48 6.50 7.46 13.95

2.07 3.82 0.55 27.66 3.46 7.27 7.43 15.62

2.08 3.93 0.55 27.72 3.45 7.46 7.42 16.03

2.09 3.72 0.55 27.60 3.46 7.09 7.44 15.23

2.10 4.74 0.55 28.15 3.42 8.92 7.36 19.19

3.01 2.24 0.55 26.52 3.54 4.36 7.59 9.34

3.02 2.27 0.55 26.56 3.54 4.42 7.58 9.48

3.03 2.23 0.55 26.52 3.54 4.35 7.59 9.32

3.04 2.34 0.55 26.61 3.53 4.54 7.57 9.73

3.05 2.05 0.55 26.35 3.55 4.01 7.61 8.59

3.06 2.26 0.55 26.54 3.54 4.39 7.58 9.42

3.07 2.65 0.55 26.87 3.51 5.12 7.54 10.98

3.08 2.32 0.55 26.59 3.53 4.50 7.58 9.65

3.09 3.41 0.55 27.41 3.48 6.51 7.46 13.98

4.01 1.61 0.55 25.88 3.59 3.18 7.68 6.82

4.02 2.78 0.65 26.97 3.51 6.34 7.52 13.60

4.03 1.74 0.55 26.02 3.58 3.41 7.66 7.31
4.04 2.52 0.55 26.77 3.52 4.88 7.55 10.47

4.05 1.48 0.55 25.72 3.60 2.93 7.71 6.27

4.06 2.36 0.55 26.64 3.53 4.59 7.57 9.84

4.07 1.46 0.55 25.69 3.60 2.90 7.71 6.21

4.08 4.02 0.55 27.78 3.45 7.63 7.41 16.39

4.09 2.79 0.55 26.98 3.51 5.38 7.52 11.54

5.00 18.89 0.65 31.78 3.20 39.29 6.92 84.99

6.00 50.86 0.18 34.98 3.03 27.74 6.59 60.31

7.00 83.64 0.55 36.80 2.94 135.30 6.41 295.11

CivilTech
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Drainage Analysis
Hydrological Analysis: HMS Parameters

UPIN: 19102MF17301 

Drainage 
ID

Area
Initial 
Content

Saturated 
Content

Suction Conductivity Impervious
Time of 

Concentration
Uncalibrated 

R
R2 R100

(‐) (mi2) (in) (‐) (in) (in/hr) (%) (hr) (hr) (hr) (hr)

1.01 0.0094 0.024 0.46 3.5 0.024 39.78% 0.4784 0.96 0.50 0.54
1.02 0.0067 0.024 0.46 3.5 0.024 39.31% 0.4653 0.93 0.50 0.53
1.03 0.0059 0.024 0.46 3.5 0.024 41.74% 0.4609 0.92 0.50 0.53
1.04 0.0053 0.024 0.46 3.5 0.024 40.86% 0.4565 0.91 0.48 0.52
2.01 0.0017 0.024 0.46 3.5 0.024 43.51% 0.4187 0.84 0.49 0.47
2.02 0.0025 0.024 0.46 3.5 0.024 41.91% 0.4305 0.86 0.47 0.49
2.03 0.0054 0.024 0.46 3.5 0.024 41.45% 0.4575 0.92 0.50 0.52
2.04 0.0053 0.024 0.46 3.5 0.024 41.19% 0.4569 0.91 0.49 0.52
2.05 0.0054 0.024 0.46 3.5 0.024 41.65% 0.4574 0.91 0.49 0.52
2.06 0.0053 0.024 0.46 3.5 0.024 40.71% 0.4567 0.91 0.49 0.52
2.07 0.0060 0.024 0.46 3.5 0.024 41.56% 0.4611 0.92 0.49 0.53
2.08 0.0061 0.024 0.46 3.5 0.024 41.59% 0.4621 0.92 0.49 0.53
2.09 0.0058 0.024 0.46 3.5 0.024 40.55% 0.4601 0.92 0.49 0.53
2.10 0.0074 0.024 0.46 3.5 0.024 42.05% 0.4692 0.94 0.50 0.53
3.01 0.0035 0.024 0.46 3.5 0.024 22.19% 0.4421 0.88 0.47 0.51
3.02 0.0036 0.024 0.46 3.5 0.024 50.92% 0.4426 0.89 0.49 0.50
3.03 0.0035 0.024 0.46 3.5 0.024 42.39% 0.4420 0.88 0.49 0.50
3.04 0.0036 0.024 0.46 3.5 0.024 41.67% 0.4435 0.89 0.49 0.51
3.05 0.0032 0.024 0.46 3.5 0.024 42.10% 0.4391 0.88 0.48 0.50
3.06 0.0035 0.024 0.46 3.5 0.024 41.75% 0.4424 0.88 0.48 0.51
3.07 0.0041 0.024 0.46 3.5 0.024 39.69% 0.4479 0.90 0.49 0.51
3.08 0.0036 0.024 0.46 3.5 0.024 40.69% 0.4432 0.89 0.48 0.51

3.09 0.0053 0.024 0.46 3.5 0.024 42.65% 0.4568 0.91 0.49 0.52

4.01 0.0025 0.024 0.46 3.5 0.024 24.64% 0.4313 0.86 0.47 0.49

4.02 0.0043 0.024 0.46 3.5 0.024 52.75% 0.4496 0.90 0.34 0.33

4.03 0.0027 0.024 0.46 3.5 0.024 41.78% 0.4337 0.87 0.48 0.49

4.04 0.0039 0.024 0.46 3.5 0.024 42.66% 0.4461 0.89 0.48 0.50

4.05 0.0023 0.024 0.46 3.5 0.024 41.97% 0.4286 0.86 0.48 0.49

4.06 0.0037 0.024 0.46 3.5 0.024 41.98% 0.4439 0.89 0.48 0.51

4.07 0.0023 0.024 0.46 3.5 0.024 41.70% 0.4282 0.86 0.47 0.49

4.08 0.0063 0.024 0.46 3.5 0.024 41.50% 0.4629 0.93 0.50 0.53

4.09 0.0044 0.024 0.46 3.5 0.024 40.52% 0.4497 0.90 0.48 0.52

5.00 0.0295 0.024 0.46 3.5 0.024 47.35% 0.5296 1.06 0.39 0.39

6.00 0.0795 0.024 0.46 3.5 0.024 34.98% 0.5829 1.17 3.67 5.10

7.00 0.1307 0.024 0.46 3.5 0.024 40.87% 0.6134 1.23 0.68 0.75

Green & Ampt Loss MethodSubbasin  Unit Clark Hydrograph Transform
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Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0 0 0 0

2:45 0.01 0.01 0 0.1 0 0.1

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.2 0 0.2

9:00 0.02 0.01 0.01 0.2 0 0.2

9:15 0.02 0.01 0.01 0.2 0 0.2

9:30 0.02 0.01 0.01 0.2 0 0.2

9:45 0.02 0.01 0.01 0.2 0 0.2

10:00 0.02 0.01 0.01 0.2 0 0.2

10:15 0.02 0.01 0.01 0.2 0 0.2

10:30 0.02 0.01 0.01 0.2 0 0.2

10:45 0.02 0.01 0.01 0.2 0 0.2

11:00 0.02 0.01 0.01 0.2 0 0.2

11:15 0.02 0.01 0.01 0.2 0 0.2

11:30 0.02 0.01 0.01 0.2 0 0.2

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.3 0 0.3

12:15 0.03 0.01 0.01 0.3 0 0.3

Drainage Area 1.01 (50% AEP)



12:30 0.03 0.01 0.02 0.3 0 0.3

12:45 0.03 0.01 0.02 0.3 0 0.3

13:00 0.03 0.01 0.02 0.4 0 0.4

13:15 0.03 0.01 0.02 0.4 0 0.4

13:30 0.04 0.01 0.02 0.5 0 0.5

13:45 0.04 0.01 0.03 0.5 0 0.5

14:00 0.04 0.01 0.03 0.6 0 0.6

14:15 0.05 0.01 0.03 0.6 0 0.6

14:30 0.05 0.01 0.04 0.7 0 0.7

14:45 0.07 0.01 0.06 0.9 0 0.9

15:00 0.08 0.01 0.07 1.1 0 1.1

15:15 0.06 0.01 0.05 1.2 0 1.2

15:30 0.08 0.01 0.07 1.3 0 1.3

15:45 0.21 0.01 0.2 1.7 0 1.7

16:00 0.44 0.01 0.43 3.3 0 3.3

16:15 1.1 0.01 1.09 7.3 0 7.3

16:30 0.25 0.01 0.24 11.2 0 11.2

16:45 0.09 0.01 0.08 10.6 0 10.6

17:00 0.07 0.01 0.06 7.5 0 7.5

17:15 0.08 0.01 0.07 5.2 0 5.2

17:30 0.07 0.01 0.06 3.8 0 3.8

17:45 0.05 0.01 0.04 2.8 0 2.8

18:00 0.05 0.01 0.04 2.2 0 2.2

18:15 0.04 0.01 0.03 1.7 0 1.7

18:30 0.04 0.01 0.03 1.3 0 1.3

18:45 0.04 0.01 0.03 1.1 0 1.1

19:00 0.03 0.01 0.03 0.9 0 0.9

19:15 0.03 0.01 0.02 0.8 0 0.8

19:30 0.03 0.01 0.02 0.7 0 0.7

19:45 0.03 0.01 0.02 0.6 0 0.6

20:00 0.03 0.01 0.02 0.6 0 0.6

20:15 0.03 0.01 0.02 0.5 0 0.5

20:30 0.03 0.01 0.02 0.5 0 0.5

20:45 0.02 0.01 0.02 0.5 0 0.5

21:00 0.02 0.01 0.01 0.4 0 0.4

21:15 0.02 0.01 0.01 0.4 0 0.4

21:30 0.02 0.01 0.01 0.4 0 0.4

21:45 0.02 0.01 0.01 0.4 0 0.4

22:00 0.02 0.01 0.01 0.3 0 0.3

22:15 0.02 0.01 0.01 0.3 0 0.3

22:30 0.02 0.01 0.01 0.3 0 0.3

22:45 0.02 0.01 0.01 0.3 0 0.3

23:00 0.02 0.01 0.01 0.3 0 0.3

23:15 0.02 0.01 0.01 0.3 0 0.3

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.2 0 0.2

0:00 0.02 0.01 0.01 0.2 0 0.2



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0 0 0 0

2:45 0.01 0.01 0 0 0 0

3:00 0.01 0.01 0 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.2 0 0.2

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.01 0.2 0 0.2

Drainage Area 1.02 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.3 0 0.3

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.4 0 0.4

14:00 0.04 0.01 0.03 0.4 0 0.4

14:15 0.05 0.01 0.03 0.5 0 0.5

14:30 0.05 0.01 0.04 0.5 0 0.5

14:45 0.07 0.01 0.06 0.6 0 0.6

15:00 0.08 0.01 0.07 0.8 0 0.8

15:15 0.06 0.01 0.05 0.9 0 0.9

15:30 0.08 0.01 0.07 0.9 0 0.9

15:45 0.21 0.01 0.2 1.3 0 1.3

16:00 0.44 0.01 0.43 2.4 0 2.4

16:15 1.1 0.01 1.09 5.3 0 5.3

16:30 0.25 0.01 0.24 8.1 0 8.1

16:45 0.09 0.01 0.08 7.6 0 7.6

17:00 0.07 0.01 0.06 5.3 0 5.3

17:15 0.08 0.01 0.07 3.7 0 3.7

17:30 0.07 0.01 0.06 2.7 0 2.7

17:45 0.05 0.01 0.04 2 0 2

18:00 0.05 0.01 0.04 1.5 0 1.5

18:15 0.04 0.01 0.03 1.2 0 1.2

18:30 0.04 0.01 0.03 0.9 0 0.9

18:45 0.04 0.01 0.03 0.8 0 0.8

19:00 0.03 0.01 0.03 0.6 0 0.6

19:15 0.03 0.01 0.02 0.5 0 0.5

19:30 0.03 0.01 0.02 0.5 0 0.5

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.4 0 0.4

20:15 0.03 0.01 0.02 0.4 0 0.4

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.01 0.3 0 0.3

21:15 0.02 0.01 0.01 0.3 0 0.3

21:30 0.02 0.01 0.01 0.3 0 0.3

21:45 0.02 0.01 0.01 0.3 0 0.3

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.2 0 0.2

0:00 0.02 0.01 0.01 0.2 0 0.2



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 1.03 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.3 0 0.3

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.4 0 0.4

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.5 0 0.5

14:45 0.07 0.01 0.06 0.6 0 0.6

15:00 0.08 0.01 0.07 0.7 0 0.7

15:15 0.06 0.01 0.05 0.8 0 0.8

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1.1 0 1.1

16:00 0.44 0.01 0.43 2.1 0 2.1

16:15 1.1 0.01 1.09 4.7 0 4.7

16:30 0.25 0.01 0.24 7.2 0 7.2

16:45 0.09 0.01 0.08 6.7 0 6.7

17:00 0.07 0.01 0.06 4.7 0 4.7

17:15 0.08 0.01 0.07 3.2 0 3.2

17:30 0.07 0.01 0.06 2.4 0 2.4

17:45 0.05 0.01 0.04 1.8 0 1.8

18:00 0.05 0.01 0.04 1.4 0 1.4

18:15 0.04 0.01 0.03 1.1 0 1.1

18:30 0.04 0.01 0.03 0.8 0 0.8

18:45 0.04 0.01 0.03 0.7 0 0.7

19:00 0.03 0.01 0.03 0.6 0 0.6

19:15 0.03 0.01 0.02 0.5 0 0.5

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.4 0 0.4

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.3 0 0.3

21:15 0.02 0.01 0.01 0.3 0 0.3

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.01 0.2 0 0.2

Drainage Area 1.04 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.7 0 0.7

15:30 0.08 0.01 0.07 0.7 0 0.7

15:45 0.21 0.01 0.2 1 0 1

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.3 0 4.3

16:30 0.25 0.01 0.24 6.5 0 6.5

16:45 0.09 0.01 0.08 6 0 6

17:00 0.07 0.01 0.06 4.1 0 4.1

17:15 0.08 0.01 0.07 2.8 0 2.8

17:30 0.07 0.01 0.06 2 0 2

17:45 0.05 0.01 0.04 1.5 0 1.5

18:00 0.05 0.01 0.04 1.2 0 1.2

18:15 0.04 0.01 0.03 0.9 0 0.9

18:30 0.04 0.01 0.03 0.7 0 0.7

18:45 0.04 0.01 0.03 0.6 0 0.6

19:00 0.03 0.01 0.03 0.5 0 0.5

19:15 0.03 0.01 0.02 0.4 0 0.4

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.3 0 0.3

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0 0 0

5:15 0.01 0.01 0.01 0 0 0

5:30 0.01 0.01 0.01 0 0 0

5:45 0.01 0.01 0.01 0 0 0

6:00 0.01 0.01 0.01 0 0 0

6:15 0.01 0.01 0.01 0 0 0

6:30 0.01 0.01 0.01 0 0 0

6:45 0.01 0.01 0.01 0 0 0

7:00 0.01 0.01 0.01 0 0 0

7:15 0.01 0.01 0.01 0 0 0

7:30 0.02 0.01 0.01 0 0 0

7:45 0.02 0.01 0.01 0 0 0

8:00 0.02 0.01 0.01 0 0 0

8:15 0.02 0.01 0.01 0 0 0

8:30 0.02 0.01 0.01 0 0 0

8:45 0.02 0.01 0.01 0 0 0

9:00 0.02 0.01 0.01 0 0 0

9:15 0.02 0.01 0.01 0 0 0

9:30 0.02 0.01 0.01 0 0 0

9:45 0.02 0.01 0.01 0 0 0

10:00 0.02 0.01 0.01 0 0 0

10:15 0.02 0.01 0.01 0 0 0

10:30 0.02 0.01 0.01 0 0 0

10:45 0.02 0.01 0.01 0 0 0

11:00 0.02 0.01 0.01 0 0 0

11:15 0.02 0.01 0.01 0 0 0

11:30 0.02 0.01 0.01 0 0 0

11:45 0.02 0.01 0.01 0 0 0

12:00 0.03 0.01 0.01 0 0 0

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 2.01 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.03 0.1 0 0.1

13:45 0.04 0.01 0.03 0.1 0 0.1

14:00 0.04 0.01 0.03 0.1 0 0.1

14:15 0.05 0.01 0.04 0.1 0 0.1

14:30 0.05 0.01 0.04 0.1 0 0.1

14:45 0.07 0.01 0.06 0.2 0 0.2

15:00 0.08 0.01 0.07 0.2 0 0.2

15:15 0.06 0.01 0.05 0.2 0 0.2

15:30 0.08 0.01 0.07 0.2 0 0.2

15:45 0.21 0.01 0.2 0.3 0 0.3

16:00 0.44 0.01 0.43 0.6 0 0.6

16:15 1.1 0.01 1.09 1.4 0 1.4

16:30 0.25 0.01 0.25 2.1 0 2.1

16:45 0.09 0.01 0.08 1.8 0 1.8

17:00 0.07 0.01 0.06 1.3 0 1.3

17:15 0.08 0.01 0.07 0.9 0 0.9

17:30 0.07 0.01 0.06 0.6 0 0.6

17:45 0.05 0.01 0.04 0.5 0 0.5

18:00 0.05 0.01 0.04 0.4 0 0.4

18:15 0.04 0.01 0.04 0.3 0 0.3

18:30 0.04 0.01 0.03 0.2 0 0.2

18:45 0.04 0.01 0.03 0.2 0 0.2

19:00 0.03 0.01 0.03 0.2 0 0.2

19:15 0.03 0.01 0.02 0.1 0 0.1

19:30 0.03 0.01 0.02 0.1 0 0.1

19:45 0.03 0.01 0.02 0.1 0 0.1

20:00 0.03 0.01 0.02 0.1 0 0.1

20:15 0.03 0.01 0.02 0.1 0 0.1

20:30 0.03 0.01 0.02 0.1 0 0.1

20:45 0.02 0.01 0.02 0.1 0 0.1

21:00 0.02 0.01 0.02 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0 0 0

23:15 0.02 0.01 0.01 0 0 0

23:30 0.02 0.01 0.01 0 0 0

23:45 0.02 0.01 0.01 0 0 0

0:00 0.02 0.01 0.01 0 0 0



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0 0 0

5:15 0.01 0.01 0.01 0 0 0

5:30 0.01 0.01 0.01 0 0 0

5:45 0.01 0.01 0.01 0 0 0

6:00 0.01 0.01 0.01 0 0 0

6:15 0.01 0.01 0.01 0 0 0

6:30 0.01 0.01 0.01 0 0 0

6:45 0.01 0.01 0.01 0 0 0

7:00 0.01 0.01 0.01 0 0 0

7:15 0.01 0.01 0.01 0 0 0

7:30 0.02 0.01 0.01 0 0 0

7:45 0.02 0.01 0.01 0 0 0

8:00 0.02 0.01 0.01 0 0 0

8:15 0.02 0.01 0.01 0 0 0

8:30 0.02 0.01 0.01 0 0 0

8:45 0.02 0.01 0.01 0 0 0

9:00 0.02 0.01 0.01 0 0 0

9:15 0.02 0.01 0.01 0 0 0

9:30 0.02 0.01 0.01 0 0 0

9:45 0.02 0.01 0.01 0 0 0

10:00 0.02 0.01 0.01 0 0 0

10:15 0.02 0.01 0.01 0 0 0

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 2.02 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.02 0.1 0 0.1

13:45 0.04 0.01 0.03 0.1 0 0.1

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.2 0 0.2

14:30 0.05 0.01 0.04 0.2 0 0.2

14:45 0.07 0.01 0.06 0.2 0 0.2

15:00 0.08 0.01 0.07 0.3 0 0.3

15:15 0.06 0.01 0.05 0.3 0 0.3

15:30 0.08 0.01 0.07 0.4 0 0.4

15:45 0.21 0.01 0.2 0.5 0 0.5

16:00 0.44 0.01 0.43 0.9 0 0.9

16:15 1.1 0.01 1.09 2.1 0 2.1

16:30 0.25 0.01 0.24 3.1 0 3.1

16:45 0.09 0.01 0.08 2.8 0 2.8

17:00 0.07 0.01 0.06 1.9 0 1.9

17:15 0.08 0.01 0.07 1.3 0 1.3

17:30 0.07 0.01 0.06 0.9 0 0.9

17:45 0.05 0.01 0.04 0.7 0 0.7

18:00 0.05 0.01 0.04 0.5 0 0.5

18:15 0.04 0.01 0.03 0.4 0 0.4

18:30 0.04 0.01 0.03 0.3 0 0.3

18:45 0.04 0.01 0.03 0.3 0 0.3

19:00 0.03 0.01 0.03 0.2 0 0.2

19:15 0.03 0.01 0.02 0.2 0 0.2

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.1 0 0.1

20:15 0.03 0.01 0.02 0.1 0 0.1

20:30 0.03 0.01 0.02 0.1 0 0.1

20:45 0.02 0.01 0.02 0.1 0 0.1

21:00 0.02 0.01 0.02 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 2.03 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.7 0 0.7

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1 0 1

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.4 0 4.4

16:30 0.25 0.01 0.24 6.6 0 6.6

16:45 0.09 0.01 0.08 6.1 0 6.1

17:00 0.07 0.01 0.06 4.3 0 4.3

17:15 0.08 0.01 0.07 3 0 3

17:30 0.07 0.01 0.06 2.2 0 2.2

17:45 0.05 0.01 0.04 1.6 0 1.6

18:00 0.05 0.01 0.04 1.2 0 1.2

18:15 0.04 0.01 0.03 1 0 1

18:30 0.04 0.01 0.03 0.8 0 0.8

18:45 0.04 0.01 0.03 0.6 0 0.6

19:00 0.03 0.01 0.03 0.5 0 0.5

19:15 0.03 0.01 0.02 0.4 0 0.4

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 2.04 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.7 0 0.7

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1 0 1

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.3 0 4.3

16:30 0.25 0.01 0.24 6.5 0 6.5

16:45 0.09 0.01 0.08 6 0 6

17:00 0.07 0.01 0.06 4.2 0 4.2

17:15 0.08 0.01 0.07 2.9 0 2.9

17:30 0.07 0.01 0.06 2.1 0 2.1

17:45 0.05 0.01 0.04 1.6 0 1.6

18:00 0.05 0.01 0.04 1.2 0 1.2

18:15 0.04 0.01 0.03 0.9 0 0.9

18:30 0.04 0.01 0.03 0.7 0 0.7

18:45 0.04 0.01 0.03 0.6 0 0.6

19:00 0.03 0.01 0.03 0.5 0 0.5

19:15 0.03 0.01 0.02 0.4 0 0.4

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 2.05 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.7 0 0.7

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1 0 1

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.4 0 4.4

16:30 0.25 0.01 0.24 6.6 0 6.6

16:45 0.09 0.01 0.08 6.1 0 6.1

17:00 0.07 0.01 0.06 4.3 0 4.3

17:15 0.08 0.01 0.07 2.9 0 2.9

17:30 0.07 0.01 0.06 2.1 0 2.1

17:45 0.05 0.01 0.04 1.6 0 1.6

18:00 0.05 0.01 0.04 1.2 0 1.2

18:15 0.04 0.01 0.03 0.9 0 0.9

18:30 0.04 0.01 0.03 0.8 0 0.8

18:45 0.04 0.01 0.03 0.6 0 0.6

19:00 0.03 0.01 0.03 0.5 0 0.5

19:15 0.03 0.01 0.02 0.4 0 0.4

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.01 0.2 0 0.2

Drainage Area 2.06 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.7 0 0.7

15:30 0.08 0.01 0.07 0.7 0 0.7

15:45 0.21 0.01 0.2 1 0 1

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.3 0 4.3

16:30 0.25 0.01 0.24 6.5 0 6.5

16:45 0.09 0.01 0.08 6 0 6

17:00 0.07 0.01 0.06 4.2 0 4.2

17:15 0.08 0.01 0.07 2.9 0 2.9

17:30 0.07 0.01 0.06 2.1 0 2.1

17:45 0.05 0.01 0.04 1.6 0 1.6

18:00 0.05 0.01 0.04 1.2 0 1.2

18:15 0.04 0.01 0.03 0.9 0 0.9

18:30 0.04 0.01 0.03 0.7 0 0.7

18:45 0.04 0.01 0.03 0.6 0 0.6

19:00 0.03 0.01 0.03 0.5 0 0.5

19:15 0.03 0.01 0.02 0.4 0 0.4

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.3 0 0.3

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 2.07 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.3 0 0.3

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.4 0 0.4

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.5 0 0.5

14:45 0.07 0.01 0.06 0.6 0 0.6

15:00 0.08 0.01 0.07 0.7 0 0.7

15:15 0.06 0.01 0.05 0.8 0 0.8

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1.1 0 1.1

16:00 0.44 0.01 0.43 2.1 0 2.1

16:15 1.1 0.01 1.09 4.8 0 4.8

16:30 0.25 0.01 0.24 7.3 0 7.3

16:45 0.09 0.01 0.08 6.8 0 6.8

17:00 0.07 0.01 0.06 4.7 0 4.7

17:15 0.08 0.01 0.07 3.2 0 3.2

17:30 0.07 0.01 0.06 2.3 0 2.3

17:45 0.05 0.01 0.04 1.8 0 1.8

18:00 0.05 0.01 0.04 1.3 0 1.3

18:15 0.04 0.01 0.03 1 0 1

18:30 0.04 0.01 0.03 0.8 0 0.8

18:45 0.04 0.01 0.03 0.7 0 0.7

19:00 0.03 0.01 0.03 0.6 0 0.6

19:15 0.03 0.01 0.02 0.5 0 0.5

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.4 0 0.4

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.3 0 0.3

21:15 0.02 0.01 0.01 0.3 0 0.3

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 2.08 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.3 0 0.3

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.4 0 0.4

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.5 0 0.5

14:45 0.07 0.01 0.06 0.6 0 0.6

15:00 0.08 0.01 0.07 0.7 0 0.7

15:15 0.06 0.01 0.05 0.8 0 0.8

15:30 0.08 0.01 0.07 0.9 0 0.9

15:45 0.21 0.01 0.2 1.2 0 1.2

16:00 0.44 0.01 0.43 2.2 0 2.2

16:15 1.1 0.01 1.09 4.9 0 4.9

16:30 0.25 0.01 0.24 7.5 0 7.5

16:45 0.09 0.01 0.08 6.9 0 6.9

17:00 0.07 0.01 0.06 4.9 0 4.9

17:15 0.08 0.01 0.07 3.3 0 3.3

17:30 0.07 0.01 0.06 2.4 0 2.4

17:45 0.05 0.01 0.04 1.8 0 1.8

18:00 0.05 0.01 0.04 1.4 0 1.4

18:15 0.04 0.01 0.03 1.1 0 1.1

18:30 0.04 0.01 0.03 0.9 0 0.9

18:45 0.04 0.01 0.03 0.7 0 0.7

19:00 0.03 0.01 0.03 0.6 0 0.6

19:15 0.03 0.01 0.02 0.5 0 0.5

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.4 0 0.4

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.3 0 0.3

21:15 0.02 0.01 0.01 0.3 0 0.3

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.2 0 0.2

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.01 0.2 0 0.2

Drainage Area 2.09 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.4 0 0.4

14:15 0.05 0.01 0.03 0.4 0 0.4

14:30 0.05 0.01 0.04 0.5 0 0.5

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.7 0 0.7

15:15 0.06 0.01 0.05 0.8 0 0.8

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1.1 0 1.1

16:00 0.44 0.01 0.43 2.1 0 2.1

16:15 1.1 0.01 1.09 4.7 0 4.7

16:30 0.25 0.01 0.24 7.1 0 7.1

16:45 0.09 0.01 0.08 6.6 0 6.6

17:00 0.07 0.01 0.06 4.6 0 4.6

17:15 0.08 0.01 0.07 3.1 0 3.1

17:30 0.07 0.01 0.06 2.3 0 2.3

17:45 0.05 0.01 0.04 1.7 0 1.7

18:00 0.05 0.01 0.04 1.3 0 1.3

18:15 0.04 0.01 0.03 1 0 1

18:30 0.04 0.01 0.03 0.8 0 0.8

18:45 0.04 0.01 0.03 0.7 0 0.7

19:00 0.03 0.01 0.03 0.6 0 0.6

19:15 0.03 0.01 0.02 0.5 0 0.5

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.4 0 0.4

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.3 0 0.3

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0.1 0 0.1

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.2 0 0.2

10:45 0.02 0.01 0.01 0.2 0 0.2

11:00 0.02 0.01 0.01 0.2 0 0.2

11:15 0.02 0.01 0.01 0.2 0 0.2

11:30 0.02 0.01 0.01 0.2 0 0.2

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 2.10 (50% AEP)



12:30 0.03 0.01 0.02 0.3 0 0.3

12:45 0.03 0.01 0.02 0.3 0 0.3

13:00 0.03 0.01 0.02 0.3 0 0.3

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.4 0 0.4

13:45 0.04 0.01 0.03 0.4 0 0.4

14:00 0.04 0.01 0.03 0.5 0 0.5

14:15 0.05 0.01 0.04 0.5 0 0.5

14:30 0.05 0.01 0.04 0.6 0 0.6

14:45 0.07 0.01 0.06 0.7 0 0.7

15:00 0.08 0.01 0.07 0.8 0 0.8

15:15 0.06 0.01 0.05 1 0 1

15:30 0.08 0.01 0.07 1 0 1

15:45 0.21 0.01 0.2 1.4 0 1.4

16:00 0.44 0.01 0.43 2.6 0 2.6

16:15 1.1 0.01 1.09 5.8 0 5.8

16:30 0.25 0.01 0.24 8.9 0 8.9

16:45 0.09 0.01 0.08 8.4 0 8.4

17:00 0.07 0.01 0.06 5.9 0 5.9

17:15 0.08 0.01 0.07 4.1 0 4.1

17:30 0.07 0.01 0.06 3 0 3

17:45 0.05 0.01 0.04 2.2 0 2.2

18:00 0.05 0.01 0.04 1.7 0 1.7

18:15 0.04 0.01 0.03 1.3 0 1.3

18:30 0.04 0.01 0.03 1.1 0 1.1

18:45 0.04 0.01 0.03 0.9 0 0.9

19:00 0.03 0.01 0.03 0.7 0 0.7

19:15 0.03 0.01 0.02 0.6 0 0.6

19:30 0.03 0.01 0.02 0.5 0 0.5

19:45 0.03 0.01 0.02 0.5 0 0.5

20:00 0.03 0.01 0.02 0.5 0 0.5

20:15 0.03 0.01 0.02 0.4 0 0.4

20:30 0.03 0.01 0.02 0.4 0 0.4

20:45 0.02 0.01 0.02 0.4 0 0.4

21:00 0.02 0.01 0.02 0.3 0 0.3

21:15 0.02 0.01 0.01 0.3 0 0.3

21:30 0.02 0.01 0.01 0.3 0 0.3

21:45 0.02 0.01 0.01 0.3 0 0.3

22:00 0.02 0.01 0.01 0.3 0 0.3

22:15 0.02 0.01 0.01 0.3 0 0.3

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.2 0 0.2

0:00 0.02 0.01 0.01 0.2 0 0.2



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0 0 0 0

2:45 0.01 0.01 0 0 0 0

3:00 0.01 0.01 0 0 0 0

3:15 0.01 0.01 0 0 0 0

3:30 0.01 0.01 0 0 0 0

3:45 0.01 0.01 0 0 0 0

4:00 0.01 0.01 0 0 0 0

4:15 0.01 0.01 0 0 0 0

4:30 0.01 0.01 0 0 0 0

4:45 0.01 0.01 0 0 0 0

5:00 0.01 0.01 0 0 0 0

5:15 0.01 0.01 0 0 0 0

5:30 0.01 0.01 0 0 0 0

5:45 0.01 0.01 0 0 0 0

6:00 0.01 0.01 0 0 0 0

6:15 0.01 0.01 0 0 0 0

6:30 0.01 0.01 0 0 0 0

6:45 0.01 0.01 0 0 0 0

7:00 0.01 0.01 0 0 0 0

7:15 0.01 0.01 0 0 0 0

7:30 0.02 0.01 0 0 0 0

7:45 0.02 0.01 0 0 0 0

8:00 0.02 0.01 0 0 0 0

8:15 0.02 0.01 0 0 0 0

8:30 0.02 0.01 0 0 0 0

8:45 0.02 0.01 0 0 0 0

9:00 0.02 0.01 0 0 0 0

9:15 0.02 0.01 0 0 0 0

9:30 0.02 0.01 0 0 0 0

9:45 0.02 0.01 0 0 0 0

10:00 0.02 0.01 0 0 0 0

10:15 0.02 0.02 0 0 0 0

10:30 0.02 0.02 0 0 0 0

10:45 0.02 0.02 0 0 0 0

11:00 0.02 0.02 0 0 0 0

11:15 0.02 0.02 0.01 0 0 0

11:30 0.02 0.02 0.01 0 0 0

11:45 0.02 0.02 0.01 0.1 0 0.1

12:00 0.03 0.02 0.01 0.1 0 0.1

12:15 0.03 0.02 0.01 0.1 0 0.1

Drainage Area 3.01 (50% AEP)



12:30 0.03 0.02 0.01 0.1 0 0.1

12:45 0.03 0.02 0.01 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.02 0.1 0 0.1

13:45 0.04 0.01 0.02 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.03 0.2 0 0.2

14:30 0.05 0.01 0.04 0.2 0 0.2

14:45 0.07 0.01 0.05 0.3 0 0.3

15:00 0.08 0.01 0.06 0.4 0 0.4

15:15 0.06 0.01 0.05 0.4 0 0.4

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.19 0.7 0 0.7

16:00 0.44 0.01 0.43 1.3 0 1.3

16:15 1.1 0.01 1.09 2.9 0 2.9

16:30 0.25 0.01 0.24 4.4 0 4.4

16:45 0.09 0.01 0.08 3.9 0 3.9

17:00 0.07 0.01 0.06 2.7 0 2.7

17:15 0.08 0.01 0.07 1.8 0 1.8

17:30 0.07 0.01 0.06 1.3 0 1.3

17:45 0.05 0.01 0.04 1 0 1

18:00 0.05 0.01 0.04 0.7 0 0.7

18:15 0.04 0.01 0.03 0.6 0 0.6

18:30 0.04 0.01 0.03 0.4 0 0.4

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.02 0.3 0 0.3

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.01 0.2 0 0.2

20:45 0.02 0.01 0.01 0.1 0 0.1

21:00 0.02 0.01 0.01 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.02 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 3.02 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.03 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.7 0 0.7

16:00 0.44 0.01 0.43 1.3 0 1.3

16:15 1.1 0.01 1.09 3 0 3

16:30 0.25 0.01 0.25 4.4 0 4.4

16:45 0.09 0.01 0.08 4 0 4

17:00 0.07 0.01 0.06 2.8 0 2.8

17:15 0.08 0.01 0.08 1.9 0 1.9

17:30 0.07 0.01 0.06 1.4 0 1.4

17:45 0.05 0.01 0.05 1 0 1

18:00 0.05 0.01 0.04 0.8 0 0.8

18:15 0.04 0.01 0.04 0.6 0 0.6

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.4 0 0.4

19:15 0.03 0.01 0.03 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.02 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 3.03 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.2 0 0.2

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.7 0 0.7

16:00 0.44 0.01 0.43 1.3 0 1.3

16:15 1.1 0.01 1.09 2.9 0 2.9

16:30 0.25 0.01 0.24 4.3 0 4.3

16:45 0.09 0.01 0.08 3.9 0 3.9

17:00 0.07 0.01 0.06 2.7 0 2.7

17:15 0.08 0.01 0.07 1.9 0 1.9

17:30 0.07 0.01 0.06 1.4 0 1.4

17:45 0.05 0.01 0.04 1 0 1

18:00 0.05 0.01 0.04 0.8 0 0.8

18:15 0.04 0.01 0.03 0.6 0 0.6

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.3 0 0.3

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 3.04 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.7 0 0.7

16:00 0.44 0.01 0.43 1.3 0 1.3

16:15 1.1 0.01 1.09 3 0 3

16:30 0.25 0.01 0.24 4.5 0 4.5

16:45 0.09 0.01 0.08 4.1 0 4.1

17:00 0.07 0.01 0.06 2.8 0 2.8

17:15 0.08 0.01 0.07 2 0 2

17:30 0.07 0.01 0.06 1.4 0 1.4

17:45 0.05 0.01 0.04 1.1 0 1.1

18:00 0.05 0.01 0.04 0.8 0 0.8

18:15 0.04 0.01 0.03 0.6 0 0.6

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.4 0 0.4

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0 0 0

5:15 0.01 0.01 0.01 0 0 0

5:30 0.01 0.01 0.01 0 0 0

5:45 0.01 0.01 0.01 0 0 0

6:00 0.01 0.01 0.01 0 0 0

6:15 0.01 0.01 0.01 0 0 0

6:30 0.01 0.01 0.01 0 0 0

6:45 0.01 0.01 0.01 0 0 0

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 3.05 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.2 0 0.2

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.4 0 0.4

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.6 0 0.6

16:00 0.44 0.01 0.43 1.2 0 1.2

16:15 1.1 0.01 1.09 2.7 0 2.7

16:30 0.25 0.01 0.24 4 0 4

16:45 0.09 0.01 0.08 3.6 0 3.6

17:00 0.07 0.01 0.06 2.5 0 2.5

17:15 0.08 0.01 0.07 1.7 0 1.7

17:30 0.07 0.01 0.06 1.2 0 1.2

17:45 0.05 0.01 0.04 0.9 0 0.9

18:00 0.05 0.01 0.04 0.7 0 0.7

18:15 0.04 0.01 0.03 0.5 0 0.5

18:30 0.04 0.01 0.03 0.4 0 0.4

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.3 0 0.3

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 3.06 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.7 0 0.7

16:00 0.44 0.01 0.43 1.3 0 1.3

16:15 1.1 0.01 1.09 3 0 3

16:30 0.25 0.01 0.24 4.4 0 4.4

16:45 0.09 0.01 0.08 4 0 4

17:00 0.07 0.01 0.06 2.7 0 2.7

17:15 0.08 0.01 0.07 1.9 0 1.9

17:30 0.07 0.01 0.06 1.3 0 1.3

17:45 0.05 0.01 0.04 1 0 1

18:00 0.05 0.01 0.04 0.8 0 0.8

18:15 0.04 0.01 0.03 0.6 0 0.6

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.3 0 0.3

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0 0 0 0

2:45 0.01 0.01 0 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.01 0.1 0 0.1

Drainage Area 3.07 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.03 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.4 0 0.4

15:00 0.08 0.01 0.07 0.5 0 0.5

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.6 0 0.6

15:45 0.21 0.01 0.2 0.8 0 0.8

16:00 0.44 0.01 0.43 1.5 0 1.5

16:15 1.1 0.01 1.09 3.4 0 3.4

16:30 0.25 0.01 0.24 5.1 0 5.1

16:45 0.09 0.01 0.08 4.6 0 4.6

17:00 0.07 0.01 0.06 3.2 0 3.2

17:15 0.08 0.01 0.07 2.2 0 2.2

17:30 0.07 0.01 0.06 1.6 0 1.6

17:45 0.05 0.01 0.04 1.2 0 1.2

18:00 0.05 0.01 0.04 0.9 0 0.9

18:15 0.04 0.01 0.03 0.7 0 0.7

18:30 0.04 0.01 0.03 0.6 0 0.6

18:45 0.04 0.01 0.03 0.5 0 0.5

19:00 0.03 0.01 0.03 0.4 0 0.4

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.3 0 0.3

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.01 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.01 0.1 0 0.1

Drainage Area 3.08 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.7 0 0.7

16:00 0.44 0.01 0.43 1.3 0 1.3

16:15 1.1 0.01 1.09 3 0 3

16:30 0.25 0.01 0.24 4.5 0 4.5

16:45 0.09 0.01 0.08 4.1 0 4.1

17:00 0.07 0.01 0.06 2.8 0 2.8

17:15 0.08 0.01 0.07 1.9 0 1.9

17:30 0.07 0.01 0.06 1.4 0 1.4

17:45 0.05 0.01 0.04 1 0 1

18:00 0.05 0.01 0.04 0.8 0 0.8

18:15 0.04 0.01 0.03 0.6 0 0.6

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.3 0 0.3

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 3.09 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.03 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.7 0 0.7

15:30 0.08 0.01 0.07 0.8 0 0.8

15:45 0.21 0.01 0.2 1 0 1

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.3 0 4.3

16:30 0.25 0.01 0.24 6.5 0 6.5

16:45 0.09 0.01 0.08 6 0 6

17:00 0.07 0.01 0.06 4.2 0 4.2

17:15 0.08 0.01 0.07 2.9 0 2.9

17:30 0.07 0.01 0.06 2.1 0 2.1

17:45 0.05 0.01 0.04 1.6 0 1.6

18:00 0.05 0.01 0.04 1.2 0 1.2

18:15 0.04 0.01 0.03 0.9 0 0.9

18:30 0.04 0.01 0.03 0.7 0 0.7

18:45 0.04 0.01 0.03 0.6 0 0.6

19:00 0.03 0.01 0.03 0.5 0 0.5

19:15 0.03 0.01 0.02 0.4 0 0.4

19:30 0.03 0.01 0.02 0.4 0 0.4

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.3 0 0.3

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0 0 0 0

2:45 0.01 0.01 0 0 0 0

3:00 0.01 0.01 0 0 0 0

3:15 0.01 0.01 0 0 0 0

3:30 0.01 0.01 0 0 0 0

3:45 0.01 0.01 0 0 0 0

4:00 0.01 0.01 0 0 0 0

4:15 0.01 0.01 0 0 0 0

4:30 0.01 0.01 0 0 0 0

4:45 0.01 0.01 0 0 0 0

5:00 0.01 0.01 0 0 0 0

5:15 0.01 0.01 0 0 0 0

5:30 0.01 0.01 0 0 0 0

5:45 0.01 0.01 0 0 0 0

6:00 0.01 0.01 0 0 0 0

6:15 0.01 0.01 0 0 0 0

6:30 0.01 0.01 0 0 0 0

6:45 0.01 0.01 0 0 0 0

7:00 0.01 0.01 0 0 0 0

7:15 0.01 0.01 0 0 0 0

7:30 0.02 0.01 0 0 0 0

7:45 0.02 0.01 0 0 0 0

8:00 0.02 0.01 0 0 0 0

8:15 0.02 0.01 0 0 0 0

8:30 0.02 0.01 0 0 0 0

8:45 0.02 0.01 0 0 0 0

9:00 0.02 0.01 0 0 0 0

9:15 0.02 0.01 0 0 0 0

9:30 0.02 0.01 0 0 0 0

9:45 0.02 0.01 0 0 0 0

10:00 0.02 0.01 0 0 0 0

10:15 0.02 0.01 0 0 0 0

10:30 0.02 0.02 0.01 0 0 0

10:45 0.02 0.02 0.01 0 0 0

11:00 0.02 0.02 0.01 0 0 0

11:15 0.02 0.02 0.01 0 0 0

11:30 0.02 0.02 0.01 0 0 0

11:45 0.02 0.02 0.01 0 0 0

12:00 0.03 0.02 0.01 0 0 0

12:15 0.03 0.02 0.01 0.1 0 0.1

Drainage Area 4.01 (50% AEP)



12:30 0.03 0.01 0.01 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.02 0.1 0 0.1

13:45 0.04 0.01 0.02 0.1 0 0.1

14:00 0.04 0.01 0.03 0.1 0 0.1

14:15 0.05 0.01 0.03 0.2 0 0.2

14:30 0.05 0.01 0.04 0.2 0 0.2

14:45 0.07 0.01 0.05 0.2 0 0.2

15:00 0.08 0.01 0.06 0.3 0 0.3

15:15 0.06 0.01 0.05 0.3 0 0.3

15:30 0.08 0.01 0.07 0.3 0 0.3

15:45 0.21 0.01 0.19 0.5 0 0.5

16:00 0.44 0.01 0.43 0.9 0 0.9

16:15 1.1 0.01 1.09 2.2 0 2.2

16:30 0.25 0.01 0.24 3.2 0 3.2

16:45 0.09 0.01 0.08 2.8 0 2.8

17:00 0.07 0.01 0.06 1.9 0 1.9

17:15 0.08 0.01 0.07 1.3 0 1.3

17:30 0.07 0.01 0.06 0.9 0 0.9

17:45 0.05 0.01 0.04 0.7 0 0.7

18:00 0.05 0.01 0.04 0.5 0 0.5

18:15 0.04 0.01 0.03 0.4 0 0.4

18:30 0.04 0.01 0.03 0.3 0 0.3

18:45 0.04 0.01 0.03 0.3 0 0.3

19:00 0.03 0.01 0.02 0.2 0 0.2

19:15 0.03 0.01 0.02 0.2 0 0.2

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.1 0 0.1

20:00 0.03 0.01 0.02 0.1 0 0.1

20:15 0.03 0.01 0.02 0.1 0 0.1

20:30 0.03 0.01 0.01 0.1 0 0.1

20:45 0.02 0.01 0.01 0.1 0 0.1

21:00 0.02 0.01 0.01 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0 0 0

0:00 0.02 0.01 0.01 0 0 0



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.02 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 4.02 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.03 0.3 0 0.3

13:45 0.04 0.01 0.03 0.3 0 0.3

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.4 0 0.4

14:45 0.07 0.01 0.06 0.5 0 0.5

15:00 0.08 0.01 0.07 0.6 0 0.6

15:15 0.06 0.01 0.05 0.6 0 0.6

15:30 0.08 0.01 0.07 0.7 0 0.7

15:45 0.21 0.01 0.2 0.9 0 0.9

16:00 0.44 0.01 0.43 1.9 0 1.9

16:15 1.1 0.01 1.09 4.4 0 4.4

16:30 0.25 0.01 0.25 6.3 0 6.3

16:45 0.09 0.01 0.08 5.2 0 5.2

17:00 0.07 0.01 0.06 3.1 0 3.1

17:15 0.08 0.01 0.08 1.8 0 1.8

17:30 0.07 0.01 0.06 1.3 0 1.3

17:45 0.05 0.01 0.05 1 0 1

18:00 0.05 0.01 0.04 0.7 0 0.7

18:15 0.04 0.01 0.04 0.5 0 0.5

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.4 0 0.4

19:15 0.03 0.01 0.03 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.3 0 0.3

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.02 0.2 0 0.2

21:30 0.02 0.01 0.02 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0 0 0

5:15 0.01 0.01 0.01 0 0 0

5:30 0.01 0.01 0.01 0 0 0

5:45 0.01 0.01 0.01 0 0 0

6:00 0.01 0.01 0.01 0 0 0

6:15 0.01 0.01 0.01 0 0 0

6:30 0.01 0.01 0.01 0 0 0

6:45 0.01 0.01 0.01 0 0 0

7:00 0.01 0.01 0.01 0 0 0

7:15 0.01 0.01 0.01 0 0 0

7:30 0.02 0.01 0.01 0 0 0

7:45 0.02 0.01 0.01 0 0 0

8:00 0.02 0.01 0.01 0 0 0

8:15 0.02 0.01 0.01 0 0 0

8:30 0.02 0.01 0.01 0 0 0

8:45 0.02 0.01 0.01 0 0 0

9:00 0.02 0.01 0.01 0 0 0

9:15 0.02 0.01 0.01 0 0 0

9:30 0.02 0.01 0.01 0 0 0

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 4.03 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.02 0.1 0 0.1

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.2 0 0.2

14:30 0.05 0.01 0.04 0.2 0 0.2

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.3 0 0.3

15:15 0.06 0.01 0.05 0.4 0 0.4

15:30 0.08 0.01 0.07 0.4 0 0.4

15:45 0.21 0.01 0.2 0.5 0 0.5

16:00 0.44 0.01 0.43 1 0 1

16:15 1.1 0.01 1.09 2.3 0 2.3

16:30 0.25 0.01 0.24 3.4 0 3.4

16:45 0.09 0.01 0.08 3 0 3

17:00 0.07 0.01 0.06 2.1 0 2.1

17:15 0.08 0.01 0.07 1.4 0 1.4

17:30 0.07 0.01 0.06 1 0 1

17:45 0.05 0.01 0.04 0.8 0 0.8

18:00 0.05 0.01 0.04 0.6 0 0.6

18:15 0.04 0.01 0.03 0.5 0 0.5

18:30 0.04 0.01 0.03 0.4 0 0.4

18:45 0.04 0.01 0.03 0.3 0 0.3

19:00 0.03 0.01 0.03 0.2 0 0.2

19:15 0.03 0.01 0.02 0.2 0 0.2

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.1 0 0.1

20:45 0.02 0.01 0.02 0.1 0 0.1

21:00 0.02 0.01 0.02 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 4.04 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.03 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.4 0 0.4

15:00 0.08 0.01 0.07 0.5 0 0.5

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.6 0 0.6

15:45 0.21 0.01 0.2 0.8 0 0.8

16:00 0.44 0.01 0.43 1.5 0 1.5

16:15 1.1 0.01 1.09 3.3 0 3.3

16:30 0.25 0.01 0.24 4.9 0 4.9

16:45 0.09 0.01 0.08 4.4 0 4.4

17:00 0.07 0.01 0.06 3.1 0 3.1

17:15 0.08 0.01 0.07 2.1 0 2.1

17:30 0.07 0.01 0.06 1.5 0 1.5

17:45 0.05 0.01 0.04 1.1 0 1.1

18:00 0.05 0.01 0.04 0.9 0 0.9

18:15 0.04 0.01 0.03 0.7 0 0.7

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.4 0 0.4

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.3 0 0.3

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0 0 0

5:15 0.01 0.01 0.01 0 0 0

5:30 0.01 0.01 0.01 0 0 0

5:45 0.01 0.01 0.01 0 0 0

6:00 0.01 0.01 0.01 0 0 0

6:15 0.01 0.01 0.01 0 0 0

6:30 0.01 0.01 0.01 0 0 0

6:45 0.01 0.01 0.01 0 0 0

7:00 0.01 0.01 0.01 0 0 0

7:15 0.01 0.01 0.01 0 0 0

7:30 0.02 0.01 0.01 0 0 0

7:45 0.02 0.01 0.01 0 0 0

8:00 0.02 0.01 0.01 0 0 0

8:15 0.02 0.01 0.01 0 0 0

8:30 0.02 0.01 0.01 0 0 0

8:45 0.02 0.01 0.01 0 0 0

9:00 0.02 0.01 0.01 0 0 0

9:15 0.02 0.01 0.01 0 0 0

9:30 0.02 0.01 0.01 0 0 0

9:45 0.02 0.01 0.01 0 0 0

10:00 0.02 0.01 0.01 0 0 0

10:15 0.02 0.01 0.01 0 0 0

10:30 0.02 0.01 0.01 0 0 0

10:45 0.02 0.01 0.01 0 0 0

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 4.05 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.02 0.1 0 0.1

13:45 0.04 0.01 0.03 0.1 0 0.1

14:00 0.04 0.01 0.03 0.1 0 0.1

14:15 0.05 0.01 0.04 0.2 0 0.2

14:30 0.05 0.01 0.04 0.2 0 0.2

14:45 0.07 0.01 0.06 0.2 0 0.2

15:00 0.08 0.01 0.07 0.3 0 0.3

15:15 0.06 0.01 0.05 0.3 0 0.3

15:30 0.08 0.01 0.07 0.3 0 0.3

15:45 0.21 0.01 0.2 0.5 0 0.5

16:00 0.44 0.01 0.43 0.9 0 0.9

16:15 1.1 0.01 1.09 2 0 2

16:30 0.25 0.01 0.24 2.9 0 2.9

16:45 0.09 0.01 0.08 2.6 0 2.6

17:00 0.07 0.01 0.06 1.8 0 1.8

17:15 0.08 0.01 0.07 1.2 0 1.2

17:30 0.07 0.01 0.06 0.9 0 0.9

17:45 0.05 0.01 0.04 0.7 0 0.7

18:00 0.05 0.01 0.04 0.5 0 0.5

18:15 0.04 0.01 0.03 0.4 0 0.4

18:30 0.04 0.01 0.03 0.3 0 0.3

18:45 0.04 0.01 0.03 0.3 0 0.3

19:00 0.03 0.01 0.03 0.2 0 0.2

19:15 0.03 0.01 0.02 0.2 0 0.2

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.1 0 0.1

20:15 0.03 0.01 0.02 0.1 0 0.1

20:30 0.03 0.01 0.02 0.1 0 0.1

20:45 0.02 0.01 0.02 0.1 0 0.1

21:00 0.02 0.01 0.02 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 4.06 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.2 0 0.2

14:15 0.05 0.01 0.04 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.3 0 0.3

15:00 0.08 0.01 0.07 0.4 0 0.4

15:15 0.06 0.01 0.05 0.5 0 0.5

15:30 0.08 0.01 0.07 0.5 0 0.5

15:45 0.21 0.01 0.2 0.7 0 0.7

16:00 0.44 0.01 0.43 1.4 0 1.4

16:15 1.1 0.01 1.09 3.1 0 3.1

16:30 0.25 0.01 0.24 4.6 0 4.6

16:45 0.09 0.01 0.08 4.2 0 4.2

17:00 0.07 0.01 0.06 2.9 0 2.9

17:15 0.08 0.01 0.07 2 0 2

17:30 0.07 0.01 0.06 1.4 0 1.4

17:45 0.05 0.01 0.04 1.1 0 1.1

18:00 0.05 0.01 0.04 0.8 0 0.8

18:15 0.04 0.01 0.03 0.6 0 0.6

18:30 0.04 0.01 0.03 0.5 0 0.5

18:45 0.04 0.01 0.03 0.4 0 0.4

19:00 0.03 0.01 0.03 0.3 0 0.3

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.2 0 0.2

20:00 0.03 0.01 0.02 0.2 0 0.2

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0 0 0

3:45 0.01 0.01 0.01 0 0 0

4:00 0.01 0.01 0.01 0 0 0

4:15 0.01 0.01 0.01 0 0 0

4:30 0.01 0.01 0.01 0 0 0

4:45 0.01 0.01 0.01 0 0 0

5:00 0.01 0.01 0.01 0 0 0

5:15 0.01 0.01 0.01 0 0 0

5:30 0.01 0.01 0.01 0 0 0

5:45 0.01 0.01 0.01 0 0 0

6:00 0.01 0.01 0.01 0 0 0

6:15 0.01 0.01 0.01 0 0 0

6:30 0.01 0.01 0.01 0 0 0

6:45 0.01 0.01 0.01 0 0 0

7:00 0.01 0.01 0.01 0 0 0

7:15 0.01 0.01 0.01 0 0 0

7:30 0.02 0.01 0.01 0 0 0

7:45 0.02 0.01 0.01 0 0 0

8:00 0.02 0.01 0.01 0 0 0

8:15 0.02 0.01 0.01 0 0 0

8:30 0.02 0.01 0.01 0 0 0

8:45 0.02 0.01 0.01 0 0 0

9:00 0.02 0.01 0.01 0 0 0

9:15 0.02 0.01 0.01 0 0 0

9:30 0.02 0.01 0.01 0 0 0

9:45 0.02 0.01 0.01 0 0 0

10:00 0.02 0.01 0.01 0 0 0

10:15 0.02 0.01 0.01 0 0 0

10:30 0.02 0.01 0.01 0 0 0

10:45 0.02 0.01 0.01 0 0 0

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.02 0.1 0 0.1

Drainage Area 4.07 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.1 0 0.1

13:00 0.03 0.01 0.02 0.1 0 0.1

13:15 0.03 0.01 0.02 0.1 0 0.1

13:30 0.04 0.01 0.02 0.1 0 0.1

13:45 0.04 0.01 0.03 0.1 0 0.1

14:00 0.04 0.01 0.03 0.1 0 0.1

14:15 0.05 0.01 0.04 0.2 0 0.2

14:30 0.05 0.01 0.04 0.2 0 0.2

14:45 0.07 0.01 0.06 0.2 0 0.2

15:00 0.08 0.01 0.07 0.3 0 0.3

15:15 0.06 0.01 0.05 0.3 0 0.3

15:30 0.08 0.01 0.07 0.3 0 0.3

15:45 0.21 0.01 0.2 0.5 0 0.5

16:00 0.44 0.01 0.43 0.9 0 0.9

16:15 1.1 0.01 1.09 2 0 2

16:30 0.25 0.01 0.24 2.9 0 2.9

16:45 0.09 0.01 0.08 2.6 0 2.6

17:00 0.07 0.01 0.06 1.7 0 1.7

17:15 0.08 0.01 0.07 1.2 0 1.2

17:30 0.07 0.01 0.06 0.9 0 0.9

17:45 0.05 0.01 0.04 0.6 0 0.6

18:00 0.05 0.01 0.04 0.5 0 0.5

18:15 0.04 0.01 0.03 0.4 0 0.4

18:30 0.04 0.01 0.03 0.3 0 0.3

18:45 0.04 0.01 0.03 0.2 0 0.2

19:00 0.03 0.01 0.03 0.2 0 0.2

19:15 0.03 0.01 0.02 0.2 0 0.2

19:30 0.03 0.01 0.02 0.2 0 0.2

19:45 0.03 0.01 0.02 0.1 0 0.1

20:00 0.03 0.01 0.02 0.1 0 0.1

20:15 0.03 0.01 0.02 0.1 0 0.1

20:30 0.03 0.01 0.02 0.1 0 0.1

20:45 0.02 0.01 0.02 0.1 0 0.1

21:00 0.02 0.01 0.02 0.1 0 0.1

21:15 0.02 0.01 0.01 0.1 0 0.1

21:30 0.02 0.01 0.01 0.1 0 0.1

21:45 0.02 0.01 0.01 0.1 0 0.1

22:00 0.02 0.01 0.01 0.1 0 0.1

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0.1 0 0.1

3:15 0.01 0.01 0.01 0.1 0 0.1

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.2 0 0.2

12:00 0.03 0.01 0.01 0.2 0 0.2

12:15 0.03 0.01 0.02 0.2 0 0.2

Drainage Area 4.08 (50% AEP)



12:30 0.03 0.01 0.02 0.2 0 0.2

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.3 0 0.3

13:15 0.03 0.01 0.02 0.3 0 0.3

13:30 0.04 0.01 0.02 0.3 0 0.3

13:45 0.04 0.01 0.03 0.4 0 0.4

14:00 0.04 0.01 0.03 0.4 0 0.4

14:15 0.05 0.01 0.04 0.4 0 0.4

14:30 0.05 0.01 0.04 0.5 0 0.5

14:45 0.07 0.01 0.06 0.6 0 0.6

15:00 0.08 0.01 0.07 0.7 0 0.7

15:15 0.06 0.01 0.05 0.8 0 0.8

15:30 0.08 0.01 0.07 0.9 0 0.9

15:45 0.21 0.01 0.2 1.2 0 1.2

16:00 0.44 0.01 0.43 2.2 0 2.2

16:15 1.1 0.01 1.09 5 0 5

16:30 0.25 0.01 0.24 7.6 0 7.6

16:45 0.09 0.01 0.08 7.1 0 7.1

17:00 0.07 0.01 0.06 5 0 5

17:15 0.08 0.01 0.07 3.4 0 3.4

17:30 0.07 0.01 0.06 2.5 0 2.5

17:45 0.05 0.01 0.04 1.9 0 1.9

18:00 0.05 0.01 0.04 1.4 0 1.4

18:15 0.04 0.01 0.03 1.1 0 1.1

18:30 0.04 0.01 0.03 0.9 0 0.9

18:45 0.04 0.01 0.03 0.7 0 0.7

19:00 0.03 0.01 0.03 0.6 0 0.6

19:15 0.03 0.01 0.02 0.5 0 0.5

19:30 0.03 0.01 0.02 0.5 0 0.5

19:45 0.03 0.01 0.02 0.4 0 0.4

20:00 0.03 0.01 0.02 0.4 0 0.4

20:15 0.03 0.01 0.02 0.4 0 0.4

20:30 0.03 0.01 0.02 0.3 0 0.3

20:45 0.02 0.01 0.02 0.3 0 0.3

21:00 0.02 0.01 0.02 0.3 0 0.3

21:15 0.02 0.01 0.01 0.3 0 0.3

21:30 0.02 0.01 0.01 0.3 0 0.3

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.2 0 0.2

22:30 0.02 0.01 0.01 0.2 0 0.2

22:45 0.02 0.01 0.01 0.2 0 0.2

23:00 0.02 0.01 0.01 0.2 0 0.2

23:15 0.02 0.01 0.01 0.2 0 0.2

23:30 0.02 0.01 0.01 0.2 0 0.2

23:45 0.02 0.01 0.01 0.2 0 0.2

0:00 0.02 0.01 0.01 0.2 0 0.2



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0 0 0

2:45 0.01 0.01 0.01 0 0 0

3:00 0.01 0.01 0.01 0 0 0

3:15 0.01 0.01 0.01 0 0 0

3:30 0.01 0.01 0.01 0.1 0 0.1

3:45 0.01 0.01 0.01 0.1 0 0.1

4:00 0.01 0.01 0.01 0.1 0 0.1

4:15 0.01 0.01 0.01 0.1 0 0.1

4:30 0.01 0.01 0.01 0.1 0 0.1

4:45 0.01 0.01 0.01 0.1 0 0.1

5:00 0.01 0.01 0.01 0.1 0 0.1

5:15 0.01 0.01 0.01 0.1 0 0.1

5:30 0.01 0.01 0.01 0.1 0 0.1

5:45 0.01 0.01 0.01 0.1 0 0.1

6:00 0.01 0.01 0.01 0.1 0 0.1

6:15 0.01 0.01 0.01 0.1 0 0.1

6:30 0.01 0.01 0.01 0.1 0 0.1

6:45 0.01 0.01 0.01 0.1 0 0.1

7:00 0.01 0.01 0.01 0.1 0 0.1

7:15 0.01 0.01 0.01 0.1 0 0.1

7:30 0.02 0.01 0.01 0.1 0 0.1

7:45 0.02 0.01 0.01 0.1 0 0.1

8:00 0.02 0.01 0.01 0.1 0 0.1

8:15 0.02 0.01 0.01 0.1 0 0.1

8:30 0.02 0.01 0.01 0.1 0 0.1

8:45 0.02 0.01 0.01 0.1 0 0.1

9:00 0.02 0.01 0.01 0.1 0 0.1

9:15 0.02 0.01 0.01 0.1 0 0.1

9:30 0.02 0.01 0.01 0.1 0 0.1

9:45 0.02 0.01 0.01 0.1 0 0.1

10:00 0.02 0.01 0.01 0.1 0 0.1

10:15 0.02 0.01 0.01 0.1 0 0.1

10:30 0.02 0.01 0.01 0.1 0 0.1

10:45 0.02 0.01 0.01 0.1 0 0.1

11:00 0.02 0.01 0.01 0.1 0 0.1

11:15 0.02 0.01 0.01 0.1 0 0.1

11:30 0.02 0.01 0.01 0.1 0 0.1

11:45 0.02 0.01 0.01 0.1 0 0.1

12:00 0.03 0.01 0.01 0.1 0 0.1

12:15 0.03 0.01 0.01 0.1 0 0.1

Drainage Area 4.09 (50% AEP)



12:30 0.03 0.01 0.02 0.1 0 0.1

12:45 0.03 0.01 0.02 0.2 0 0.2

13:00 0.03 0.01 0.02 0.2 0 0.2

13:15 0.03 0.01 0.02 0.2 0 0.2

13:30 0.04 0.01 0.02 0.2 0 0.2

13:45 0.04 0.01 0.03 0.2 0 0.2

14:00 0.04 0.01 0.03 0.3 0 0.3

14:15 0.05 0.01 0.03 0.3 0 0.3

14:30 0.05 0.01 0.04 0.3 0 0.3

14:45 0.07 0.01 0.06 0.4 0 0.4

15:00 0.08 0.01 0.07 0.5 0 0.5

15:15 0.06 0.01 0.05 0.6 0 0.6

15:30 0.08 0.01 0.07 0.6 0 0.6

15:45 0.21 0.01 0.2 0.8 0 0.8

16:00 0.44 0.01 0.43 1.6 0 1.6

16:15 1.1 0.01 1.09 3.6 0 3.6

16:30 0.25 0.01 0.24 5.4 0 5.4

16:45 0.09 0.01 0.08 4.9 0 4.9

17:00 0.07 0.01 0.06 3.4 0 3.4

17:15 0.08 0.01 0.07 2.3 0 2.3

17:30 0.07 0.01 0.06 1.7 0 1.7

17:45 0.05 0.01 0.04 1.3 0 1.3

18:00 0.05 0.01 0.04 1 0 1

18:15 0.04 0.01 0.03 0.7 0 0.7

18:30 0.04 0.01 0.03 0.6 0 0.6

18:45 0.04 0.01 0.03 0.5 0 0.5

19:00 0.03 0.01 0.03 0.4 0 0.4

19:15 0.03 0.01 0.02 0.3 0 0.3

19:30 0.03 0.01 0.02 0.3 0 0.3

19:45 0.03 0.01 0.02 0.3 0 0.3

20:00 0.03 0.01 0.02 0.3 0 0.3

20:15 0.03 0.01 0.02 0.2 0 0.2

20:30 0.03 0.01 0.02 0.2 0 0.2

20:45 0.02 0.01 0.02 0.2 0 0.2

21:00 0.02 0.01 0.02 0.2 0 0.2

21:15 0.02 0.01 0.01 0.2 0 0.2

21:30 0.02 0.01 0.01 0.2 0 0.2

21:45 0.02 0.01 0.01 0.2 0 0.2

22:00 0.02 0.01 0.01 0.2 0 0.2

22:15 0.02 0.01 0.01 0.1 0 0.1

22:30 0.02 0.01 0.01 0.1 0 0.1

22:45 0.02 0.01 0.01 0.1 0 0.1

23:00 0.02 0.01 0.01 0.1 0 0.1

23:15 0.02 0.01 0.01 0.1 0 0.1

23:30 0.02 0.01 0.01 0.1 0 0.1

23:45 0.02 0.01 0.01 0.1 0 0.1

0:00 0.02 0.01 0.01 0.1 0 0.1



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0.01 0.1 0 0.1

2:45 0.01 0.01 0.01 0.3 0 0.3

3:00 0.01 0.01 0.01 0.4 0 0.4

3:15 0.01 0.01 0.01 0.4 0 0.4

3:30 0.01 0.01 0.01 0.4 0 0.4

3:45 0.01 0.01 0.01 0.4 0 0.4

4:00 0.01 0.01 0.01 0.5 0 0.5

4:15 0.01 0.01 0.01 0.5 0 0.5

4:30 0.01 0.01 0.01 0.5 0 0.5

4:45 0.01 0.01 0.01 0.5 0 0.5

5:00 0.01 0.01 0.01 0.5 0 0.5

5:15 0.01 0.01 0.01 0.5 0 0.5

5:30 0.01 0.01 0.01 0.5 0 0.5

5:45 0.01 0.01 0.01 0.5 0 0.5

6:00 0.01 0.01 0.01 0.5 0 0.5

6:15 0.01 0.01 0.01 0.5 0 0.5

6:30 0.01 0.01 0.01 0.5 0 0.5

6:45 0.01 0.01 0.01 0.5 0 0.5

7:00 0.01 0.01 0.01 0.5 0 0.5

7:15 0.01 0.01 0.01 0.5 0 0.5

7:30 0.02 0.01 0.01 0.5 0 0.5

7:45 0.02 0.01 0.01 0.5 0 0.5

8:00 0.02 0.01 0.01 0.5 0 0.5

8:15 0.02 0.01 0.01 0.6 0 0.6

8:30 0.02 0.01 0.01 0.6 0 0.6

8:45 0.02 0.01 0.01 0.6 0 0.6

9:00 0.02 0.01 0.01 0.6 0 0.6

9:15 0.02 0.01 0.01 0.6 0 0.6

9:30 0.02 0.01 0.01 0.6 0 0.6

9:45 0.02 0.01 0.01 0.6 0 0.6

10:00 0.02 0.01 0.01 0.6 0 0.6

10:15 0.02 0.01 0.01 0.7 0 0.7

10:30 0.02 0.01 0.01 0.7 0 0.7

10:45 0.02 0.01 0.01 0.7 0 0.7

11:00 0.02 0.01 0.01 0.7 0 0.7

11:15 0.02 0.01 0.01 0.8 0 0.8

11:30 0.02 0.01 0.01 0.8 0 0.8

11:45 0.02 0.01 0.01 0.9 0 0.9

12:00 0.03 0.01 0.01 0.9 0 0.9

12:15 0.03 0.01 0.02 1 0 1

Drainage Area 5.00 (50% AEP)



12:30 0.03 0.01 0.02 1.1 0 1.1

12:45 0.03 0.01 0.02 1.2 0 1.2

13:00 0.03 0.01 0.02 1.4 0 1.4

13:15 0.03 0.01 0.02 1.5 0 1.5

13:30 0.04 0.01 0.03 1.6 0 1.6

13:45 0.04 0.01 0.03 1.8 0 1.8

14:00 0.04 0.01 0.03 2 0 2

14:15 0.05 0.01 0.04 2.2 0 2.2

14:30 0.05 0.01 0.04 2.5 0 2.5

14:45 0.07 0.01 0.06 2.9 0 2.9

15:00 0.08 0.01 0.07 3.6 0 3.6

15:15 0.06 0.01 0.05 4.1 0 4.1

15:30 0.08 0.01 0.07 4.4 0 4.4

15:45 0.21 0.01 0.2 5.8 0 5.8

16:00 0.44 0.01 0.43 11 0 11

16:15 1.1 0.01 1.09 24.9 0 24.9

16:30 0.25 0.01 0.25 39.3 0 39.3

16:45 0.09 0.01 0.08 36.5 0 36.5

17:00 0.07 0.01 0.06 23.5 0 23.5

17:15 0.08 0.01 0.08 14.7 0 14.7

17:30 0.07 0.01 0.06 10.1 0 10.1

17:45 0.05 0.01 0.05 7.5 0 7.5

18:00 0.05 0.01 0.04 5.7 0 5.7

18:15 0.04 0.01 0.04 4.4 0 4.4

18:30 0.04 0.01 0.03 3.5 0 3.5

18:45 0.04 0.01 0.03 2.9 0 2.9

19:00 0.03 0.01 0.03 2.6 0 2.6

19:15 0.03 0.01 0.02 2.3 0 2.3

19:30 0.03 0.01 0.02 2.1 0 2.1

19:45 0.03 0.01 0.02 1.9 0 1.9

20:00 0.03 0.01 0.02 1.8 0 1.8

20:15 0.03 0.01 0.02 1.7 0 1.7

20:30 0.03 0.01 0.02 1.6 0 1.6

20:45 0.02 0.01 0.02 1.5 0 1.5

21:00 0.02 0.01 0.02 1.4 0 1.4

21:15 0.02 0.01 0.02 1.3 0 1.3

21:30 0.02 0.01 0.01 1.2 0 1.2

21:45 0.02 0.01 0.01 1.2 0 1.2

22:00 0.02 0.01 0.01 1.1 0 1.1

22:15 0.02 0.01 0.01 1.1 0 1.1

22:30 0.02 0.01 0.01 1 0 1

22:45 0.02 0.01 0.01 0.9 0 0.9

23:00 0.02 0.01 0.01 0.9 0 0.9

23:15 0.02 0.01 0.01 0.9 0 0.9

23:30 0.02 0.01 0.01 0.8 0 0.8

23:45 0.02 0.01 0.01 0.8 0 0.8

0:00 0.02 0.01 0.01 0.8 0 0.8



Time Precip Loss Excess Direct Flow Base Flow Total Flow

(Hr:Min) (IN) (IN) (IN) (CFS) (CFS) (CFS)

0:00       0 0 0

0:15 0.01 0.01 0 0 0 0

0:30 0.01 0.01 0 0 0 0

0:45 0.01 0.01 0 0 0 0

1:00 0.01 0.01 0 0 0 0

1:15 0.01 0.01 0 0 0 0

1:30 0.01 0.01 0 0 0 0

1:45 0.01 0.01 0 0 0 0

2:00 0.01 0.01 0 0 0 0

2:15 0.01 0.01 0 0 0 0

2:30 0.01 0.01 0 0 0 0

2:45 0.01 0.01 0 0.1 0 0.1

3:00 0.01 0.01 0 0.1 0 0.1

3:15 0.01 0.01 0 0.2 0 0.2

3:30 0.01 0.01 0 0.2 0 0.2

3:45 0.01 0.01 0 0.3 0 0.3

4:00 0.01 0.01 0 0.3 0 0.3

4:15 0.01 0.01 0 0.4 0 0.4

4:30 0.01 0.01 0 0.4 0 0.4

4:45 0.01 0.01 0 0.4 0 0.4

5:00 0.01 0.01 0 0.5 0 0.5

5:15 0.01 0.01 0 0.5 0 0.5

5:30 0.01 0.01 0 0.5 0 0.5

5:45 0.01 0.01 0 0.6 0 0.6

6:00 0.01 0.01 0 0.6 0 0.6

6:15 0.01 0.01 0 0.6 0 0.6

6:30 0.01 0.01 0.01 0.7 0 0.7

6:45 0.01 0.01 0.01 0.7 0 0.7

7:00 0.01 0.01 0.01 0.7 0 0.7

7:15 0.01 0.01 0.01 0.7 0 0.7

7:30 0.02 0.01 0.01 0.7 0 0.7

7:45 0.02 0.01 0.01 0.8 0 0.8

8:00 0.02 0.01 0.01 0.8 0 0.8

8:15 0.02 0.01 0.01 0.8 0 0.8

8:30 0.02 0.01 0.01 0.8 0 0.8

8:45 0.02 0.01 0.01 0.9 0 0.9

9:00 0.02 0.01 0.01 0.9 0 0.9

9:15 0.02 0.01 0.01 0.9 0 0.9

9:30 0.02 0.01 0.01 0.9 0 0.9

9:45 0.02 0.01 0.01 0.9 0 0.9

10:00 0.02 0.01 0.01 1 0 1

10:15 0.02 0.01 0.01 1 0 1

10:30 0.02 0.01 0.01 1 0 1

10:45 0.02 0.01 0.01 1.1 0 1.1

11:00 0.02 0.01 0.01 1.1 0 1.1

11:15 0.02 0.01 0.01 1.1 0 1.1

11:30 0.02 0.01 0.01 1.2 0 1.2

11:45 0.02 0.01 0.01 1.2 0 1.2

12:00 0.03 0.01 0.01 1.3 0 1.3

12:15 0.03 0.01 0.01 1.3 0 1.3

Drainage Area 6.00 (50% AEP)



12:30 0.03 0.01 0.02 1.4 0 1.4

12:45 0.03 0.01 0.02 1.6 0 1.6

13:00 0.03 0.01 0.02 1.7 0 1.7

13:15 0.03 0.01 0.02 1.8 0 1.8

13:30 0.04 0.01 0.02 2 0 2

13:45 0.04 0.01 0.03 2.2 0 2.2

14:00 0.04 0.01 0.03 2.4 0 2.4

14:15 0.05 0.01 0.03 2.6 0 2.6

14:30 0.05 0.01 0.04 2.9 0 2.9

14:45 0.07 0.01 0.06 3.3 0 3.3

15:00 0.08 0.01 0.07 3.8 0 3.8

15:15 0.06 0.01 0.05 4.3 0 4.3

15:30 0.08 0.01 0.07 4.8 0 4.8

15:45 0.21 0.01 0.19 5.7 0 5.7

16:00 0.44 0.01 0.43 8 0 8

16:15 1.1 0.01 1.09 13.9 0 13.9

16:30 0.25 0.01 0.24 22.4 0 22.4

16:45 0.09 0.01 0.08 27.3 0 27.3

17:00 0.07 0.01 0.06 27.7 0 27.7

17:15 0.08 0.01 0.07 26.9 0 26.9

17:30 0.07 0.01 0.06 26.1 0 26.1

17:45 0.05 0.01 0.04 25.2 0 25.2

18:00 0.05 0.01 0.04 24.2 0 24.2

18:15 0.04 0.01 0.03 23.1 0 23.1

18:30 0.04 0.01 0.03 22.1 0 22.1

18:45 0.04 0.01 0.03 21.1 0 21.1

19:00 0.03 0.01 0.03 20.1 0 20.1

19:15 0.03 0.01 0.02 19.1 0 19.1

19:30 0.03 0.01 0.02 18.2 0 18.2

19:45 0.03 0.01 0.02 17.3 0 17.3

20:00 0.03 0.01 0.02 16.4 0 16.4

20:15 0.03 0.01 0.02 15.6 0 15.6

20:30 0.03 0.01 0.02 14.8 0 14.8

20:45 0.02 0.01 0.02 14 0 14

21:00 0.02 0.01 0.01 13.3 0 13.3

21:15 0.02 0.01 0.01 12.6 0 12.6

21:30 0.02 0.01 0.01 12 0 12

21:45 0.02 0.01 0.01 11.4 0 11.4

22:00 0.02 0.01 0.01 10.8 0 10.8

22:15 0.02 0.01 0.01 10.2 0 10.2

22:30 0.02 0.01 0.01 9.7 0 9.7

22:45 0.02 0.01 0.01 9.2 0 9.2

23:00 0.02 0.01 0.01 8.7 0 8.7

23:15 0.02 0.01 0.01 8.3 0 8.3

23:30 0.02 0.01 0.01 7.9 0 7.9

23:45 0.02 0.01 0.01 7.5 0 7.5

0:00 0.02 0.01 0.01 7.1 0 7.1
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Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

1.03 2YR 67.04 67.05 Link Spill Crest to 2D 67.59

1.01 2YR 67.00 67.005 Link Spill Crest to 2D 67.104

1.04 2YR 66.95 66.96 Link Spill Crest to 2D 67.349

1.02 2YR 66.67 66.679 Link Spill Crest to 2D 66.679

2.1 2YR 67.26 67.271 Link Spill Crest to 2D 67.569

2.09 2YR 66.94 66.949 Link Spill Crest to 2D 67.417

2.06 2YR 66.64 66.654 Link Spill Crest to 2D 66.679

2.05 2YR 66.59 66.598 Link Spill Crest to 2D 66.803

2.02 2YR 66.41 66.417 Link Spill Crest to 2D 66.417

2.08 2YR 66.65 66.658 Link Spill Crest to 2D 67.038

2.07 2YR 67.10 67.106 Link Spill Crest to 2D 67.402

2.04 2YR 65.05 65.057 Link Spill Crest to 2D 65.18

2.03 2YR 66.82 66.828 Link Spill Crest to 2D 67.136

2.01 2YR 66.56 66.572 Link Spill Crest to 2D 66.572

4.02 2YR 66.23 66.775 Link Spill Crest to 2D 67.705

4.01 2YR 64.99 66.405 Link Spill Crest to 2D 66.64

3.02 2YR 65.85 66.2 Link Spill Crest to 2D 66.943

3.01 2YR 65.91 65.916 Link Spill Crest to 2D 66.199

4.08 2YR 66.73 66.743 Link Spill Crest to 2D 66.937

4.09 2YR 65.48 65.487 Link Spill Crest to 2D 66.677

4.07 2YR 66.79 66.795 Link Spill Crest to 2D 66.925

3.08 2YR 67.00 67.007 Link Spill Crest to 2D 67.14

3.07 2YR 66.47 66.481 Link Spill Crest to 2D 66.682

3.09 2YR 66.78 66.786 Link Spill Crest to 2D 67.112

4.04 2YR 66.68 66.689 Link Spill Crest to 2D 66.842

4.06 2YR 66.53 66.543 Link Spill Crest to 2D 66.668

4.03 2YR 67.20 67.209 Link Spill Crest to 2D 67.335

4.05 2YR 66.86 66.867 Link Spill Crest to 2D 66.966

3.04 2YR 66.52 66.531 Link Spill Crest to 2D 66.723

3.06 2YR 66.13 66.138 Link Spill Crest to 2D 66.138

3.03 2YR 66.02 66.029 Link Spill Crest to 2D 66.274

3.05 2YR 66.54 66.554 Link Spill Crest to 2D 66.71

Node61 2YR 64.55 68.636 Link Invert to 2D 66.385

Node62 2YR 64.47 68.178 Link Invert to 2D 66.392

Node63 2YR 64.10 68.438 Link Invert to 2D 66.402

Node64 2YR 63.81 67.739 Link Invert to 2D 66.402

Node68 2YR 63.53 68.466 Link Invert to 2D 66.402

Node69 2YR 64.04 68.05 Link Invert to 2D 66.402

Node71 2YR 64.74 67.475 Link Invert to 2D 65.29

Node72 2YR 64.44 68.192 Link Invert to 2D 65.29

Node73 2YR 63.67 68.135 Link Invert to 2D 63.67

Detailed Hydraulic Calculations Existing - Nodes - 2-Year



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Existing - Nodes - 2-Year

Node74 2YR 57.32 68 Link Invert to 2D 58.646

Node75 2YR 64.79 68.333 Link Invert to 2D 66.425

Node76 2YR 64.62 67.593 Link Invert to 2D 66.424

Node77 2YR 61.92 68.867 Link Invert to 2D 63.075

Node78 2YR 57.93 68 Link Invert to 2D 58.607

Node79 2YR 64.83 69.857 Link Invert to 2D 66.676

Node80 2YR 64.66 70.04 Link Invert to 2D 66.676

Node83 2YR 64.76 68.419 Link Invert to 2D 66.514

Node84 2YR 64.78 69.036 Link Invert to 2D 66.514

Node85 2YR 64.96 68.919 Link Invert to 2D 66.514

Node86 2YR 64.96 70.045 Link Invert to 2D 66.514

Node89 2YR 64.54 68.804 Link Invert to 2D 66.388

Node90 2YR 63.55 69.373 Link Invert to 2D 66.386

Node91 2YR 64.86 69.274 Link Invert to 2D 67.054

Node92 2YR 65.16 70.036 Link Invert to 2D 67.054

Node93 2YR 66.15 70.126 Link Invert to 2D 66.947

Node94 2YR 65.92 69.81 Link Invert to 2D 66.948

Node95 2YR 64.49 69.464 Link Invert to 2D 66.286

Node96 2YR 64.79 68.572 Link Invert to 2D 66.285

Node99 2YR 64.99 68.8 Link Invert to 2D 66.668

Node100 2YR 65.01 68.662 Link Invert to 2D 66.668

Node101 2YR 64.32 69.569 Link Invert to 2D 66.668

Node102 2YR 64.41 68.671 Link Invert to 2D 66.668

Node103 2YR 63.78 67.714 Link Invert to 2D 66.069

Node104 2YR 63.39 68.292 Link Invert to 2D 66.069

Node105 2YR 63.80 67.93 Link Invert to 2D 66.067

Node106 2YR 63.48 69.462 Link Invert to 2D 66.069

Node109 2YR 64.31 67.99 Link Invert to 2D 66.382

Node110 2YR 63.24 70.003 Link Invert to 2D 66.383

Node111 2YR 63.18 67.782 Link Invert to 2D 66.048

Node112 2YR 62.28 66.1 Link Invert to 2D 66.047

Node113 2YR 62.00 67.228 Link Invert to 2D 64.177

Node114 2YR 61.00 68 Link Invert to 2D 61

Node115 2YR 64.29 67.849 Link Invert to 2D 66.695

Node116 2YR 63.62 66.808 Link Invert to 2D 66.682

Node117 2YR 60.06 63.059 Link Invert to 2D 60.059

Node118 2YR 54.56 68 Link Invert to 2D 58.897

7 2YR 59.13 59.137 Link Spill Crest to 2D 62.891

5 2YR 67.18 67.186 Link Spill Crest to 2D 67.98

6 2YR 66.76 66.77 Link Spill Crest to 2D 67.254



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

1.03 2YR 67.04 67.05 Link Spill Crest to 2D 67.756

1.01 2YR 67.00 67.005 Link Spill Crest to 2D 67.242

1.04 2YR 66.95 66.96 Link Spill Crest to 2D 67.533

1.02 2YR 66.67 66.679 Link Spill Crest to 2D 66.995

2.1 2YR 67.26 67.271 Link Spill Crest to 2D 67.768

2.09 2YR 66.94 66.949 Link Spill Crest to 2D 67.641

2.06 2YR 66.64 66.654 Link Spill Crest to 2D 66.889

2.05 2YR 66.59 66.598 Link Spill Crest to 2D 66.963

2.02 2YR 66.41 66.417 Link Spill Crest to 2D 66.417

2.08 2YR 66.65 66.658 Link Spill Crest to 2D 67.244

2.07 2YR 67.10 67.106 Link Spill Crest to 2D 67.591

2.04 2YR 65.05 65.057 Link Spill Crest to 2D 65.304

2.03 2YR 66.82 66.828 Link Spill Crest to 2D 67.278

2.01 2YR 66.56 66.572 Link Spill Crest to 2D 66.572

4.02 2YR 66.23 66.775 Link Spill Crest to 2D 68.067

4.01 2YR 64.99 66.405 Link Spill Crest to 2D 67.075

3.02 2YR 65.85 66.2 Link Spill Crest to 2D 67.271

3.01 2YR 65.91 65.916 Link Spill Crest to 2D 66.788

4.08 2YR 66.73 66.743 Link Spill Crest to 2D 67.191

4.09 2YR 65.48 65.487 Link Spill Crest to 2D 67.081

4.07 2YR 66.79 66.795 Link Spill Crest to 2D 67.094

3.08 2YR 67.00 67.007 Link Spill Crest to 2D 67.234

3.07 2YR 66.47 66.481 Link Spill Crest to 2D 66.886

3.09 2YR 66.78 66.786 Link Spill Crest to 2D 67.339

4.04 2YR 66.68 66.689 Link Spill Crest to 2D 67.1

4.06 2YR 66.53 66.543 Link Spill Crest to 2D 67.09

4.03 2YR 67.20 67.209 Link Spill Crest to 2D 67.449

4.05 2YR 66.86 66.867 Link Spill Crest to 2D 67.088

3.04 2YR 66.52 66.531 Link Spill Crest to 2D 66.878

3.06 2YR 66.13 66.138 Link Spill Crest to 2D 66.861

3.03 2YR 66.02 66.029 Link Spill Crest to 2D 66.859

3.05 2YR 66.54 66.554 Link Spill Crest to 2D 66.874

Node61 2YR 64.55 68.636 Link Invert to 2D 66.948

Node62 2YR 64.47 68.178 Link Invert to 2D 66.961

Node63 2YR 64.10 68.438 Link Invert to 2D 66.989

Node64 2YR 63.81 67.739 Link Invert to 2D 66.988

Node68 2YR 63.53 68.466 Link Invert to 2D 66.995

Node69 2YR 64.04 68.05 Link Invert to 2D 66.988

Node71 2YR 64.74 67.475 Link Invert to 2D 66.143

Node72 2YR 64.44 68.192 Link Invert to 2D 66.131

Node73 2YR 63.67 68.135 Link Invert to 2D 63.67

Detailed Hydraulic Calculations Existing - Nodes - 100-Year



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Existing - Nodes - 100-Year

Node74 2YR 57.32 68 Link Invert to 2D 60.914

Node75 2YR 64.79 68.333 Link Invert to 2D 66.864

Node76 2YR 64.62 67.593 Link Invert to 2D 66.863

Node77 2YR 61.92 68.867 Link Invert to 2D 64.118

Node78 2YR 57.93 68 Link Invert to 2D 60.903

Node79 2YR 64.83 69.857 Link Invert to 2D 67.08

Node80 2YR 64.66 70.04 Link Invert to 2D 67.08

Node83 2YR 64.76 68.419 Link Invert to 2D 67.005

Node84 2YR 64.78 69.036 Link Invert to 2D 67.006

Node85 2YR 64.96 68.919 Link Invert to 2D 67.002

Node86 2YR 64.96 70.045 Link Invert to 2D 67.002

Node89 2YR 64.54 68.804 Link Invert to 2D 67.001

Node90 2YR 63.55 69.373 Link Invert to 2D 66.992

Node91 2YR 64.86 69.274 Link Invert to 2D 67.219

Node92 2YR 65.16 70.036 Link Invert to 2D 67.219

Node93 2YR 66.15 70.126 Link Invert to 2D 67.225

Node94 2YR 65.92 69.81 Link Invert to 2D 67.227

Node95 2YR 64.49 69.464 Link Invert to 2D 66.871

Node96 2YR 64.79 68.572 Link Invert to 2D 66.869

Node99 2YR 64.99 68.8 Link Invert to 2D 67.089

Node100 2YR 65.01 68.662 Link Invert to 2D 67.09

Node101 2YR 64.32 69.569 Link Invert to 2D 67.084

Node102 2YR 64.41 68.671 Link Invert to 2D 67.084

Node103 2YR 63.78 67.714 Link Invert to 2D 66.861

Node104 2YR 63.39 68.292 Link Invert to 2D 66.86

Node105 2YR 63.80 67.93 Link Invert to 2D 66.859

Node106 2YR 63.48 69.462 Link Invert to 2D 66.86

Node109 2YR 64.31 67.99 Link Invert to 2D 66.984

Node110 2YR 63.24 70.003 Link Invert to 2D 66.985

Node111 2YR 63.18 67.782 Link Invert to 2D 66.805

Node112 2YR 62.28 66.1 Link Invert to 2D 66.797

Node113 2YR 62.00 67.228 Link Invert to 2D 66.088

Node114 2YR 61.00 68 Link Invert to 2D 61

Node115 2YR 64.29 67.849 Link Invert to 2D 67.084

Node116 2YR 63.62 66.808 Link Invert to 2D 67.084

Node117 2YR 60.06 63.059 Link Invert to 2D 60.412

Node118 2YR 54.56 68 Link Invert to 2D 61.105

7 2YR 59.13 59.137 Link Spill Crest to 2D 64.243

5 2YR 67.18 67.186 Link Spill Crest to 2D 68.449

6 2YR 66.76 66.77 Link Spill Crest to 2D 67.564



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

AN‐01 2YR 63.00 66.831 Link Spill Crest to 2D 63.984

AN‐02 2YR 62.50 67.738 Link Spill Crest to 2D 63.247

AN‐03 2YR 62.50 67.245 Link Spill Crest to 2D 63.247

AN‐04 2YR 61.75 67.014 Link Spill Crest to 2D 62.498

AN‐05 2YR 61.75 67.246 Link Spill Crest to 2D 62.509

AN‐06 2YR 61.50 67.635 Link Spill Crest to 2D 61.996

AN‐07 2YR 61.50 65.86 Link Spill Crest to 2D 62.236

AN‐08 2YR 61.40 65.881 Link Spill Crest to 2D 61.573

AN‐09 2YR 61.30 66.815 Link Spill Crest to 2D 61.3

AN‐10 2YR 61.30 66.306 Link Spill Crest to 2D 61.3

BR‐01 2YR 62.30 66.469 Link Spill Crest to 2D 62.3

BR‐02 2YR 61.80 66.681 Link Spill Crest to 2D 61.8

BR‐03 2YR 61.80 66.191 Link Spill Crest to 2D 62.015

BR‐04 2YR 61.75 67.18 Link Spill Crest to 2D 61.75

BR‐05 2YR 61.75 66.496 Link Spill Crest to 2D 62.27

BR‐06 2YR 61.20 66.569 Link Spill Crest to 2D 61.2

BR‐07 2YR 61.20 66.182 Link Spill Crest to 2D 61.2

BR‐08 2YR 61.40 65.886 Link Spill Crest to 2D 62.457

BR‐09 2YR 61.40 66.737 Link Spill Crest to 2D 62.435

BR‐10 2YR 61.50 66.437 Link Spill Crest to 2D 61.5

CV‐01 2YR 62.75 66.979 Link Spill Crest to 2D 62.75

CV‐02 2YR 62.75 66.727 Link Spill Crest to 2D 63.44

CV‐03 2YR 61.75 66.776 Link Spill Crest to 2D 62.181

CV‐04 2YR 61.75 66.963 Link Spill Crest to 2D 61.75

CV‐05 2YR 61.75 67.295 Link Spill Crest to 2D 61.75

CV‐06 2YR 61.25 66.424 Link Spill Crest to 2D 61.25

CV‐07 2YR 61.25 66.57 Link Spill Crest to 2D 61.25

CV‐08 2YR 61.00 66.56 Link Spill Crest to 2D 61

CV‐09 2YR 61.00 65.702 Link Spill Crest to 2D 61.304

CV‐10 2YR 61.60 67.017 Link Spill Crest to 2D 61.6

LA‐01 2YR 62.25 67.333 Link Spill Crest to 2D 62.817

LA‐02 2YR 62.00 65.904 Link Spill Crest to 2D 63.073

LA‐03 2YR 61.80 66.775 Link Spill Crest to 2D 61.8

LA‐04 2YR 61.50 66.269 Link Spill Crest to 2D 61.595

RL‐01 2YR 61.80 66.585 Link Spill Crest to 2D 62.466

RL‐02 2YR 61.50 67.211 Link Spill Crest to 2D 62.174

RL‐03 2YR 61.80 65.88 Link Spill Crest to 2D 62.553

RL‐04 2YR 61.50 67.293 Link Spill Crest to 2D 62.05

RL‐05 2YR 61.50 66.268 Link Spill Crest to 2D 62.138

RL‐06 2YR 61.50 67.383 Link Spill Crest to 2D 61.5

RL‐07 2YR 61.50 67.088 Link Spill Crest to 2D 61.5

Detailed Hydraulic Calculations Proposed - Nodes - 2-Year



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 2-Year

RL‐08 2YR 62.25 67.199 Link Spill Crest to 2D 66.24

RL‐09 2YR 62.25 66.236 Link Spill Crest to 2D 66.236

RL‐10 2YR 62.00 65.724 Link Spill Crest to 2D 66.256

RL‐11 2YR 61.90 66.335 Link Spill Crest to 2D 66.227

RL‐12 2YR 61.90 65.965 Link Spill Crest to 2D 66.226

RL‐13 2YR 62.00 66.392 Link Spill Crest to 2D 66.229

WG‐01 2YR 63.00 67.321 Link Spill Crest to 2D 66.98

WG‐02 2YR 63.20 66.967 Link Spill Crest to 2D 66.967

WG‐03 2YR 62.50 66.001 Link Spill Crest to 2D 66.489

WG‐04 2YR 62.00 67.069 Link Spill Crest to 2D 66.591

WG‐05 2YR 61.90 66.196 Link Spill Crest to 2D 66.422

WG‐06 2YR 61.50 65.792 Link Spill Crest to 2D 66.241

WG‐07 2YR 61.50 65.561 Link Spill Crest to 2D 66.244

WG‐08 2YR 61.50 66.375 Link Spill Crest to 2D 66.24

WG‐09 2YR 61.50 66.676 Link Spill Crest to 2D 66.24

WG‐10 2YR 61.80 66.679 Link Spill Crest to 2D 66.241

RL‐MH5 2YR 62.00 67.403 Link Spill Crest to 2D 66.238

RL‐MH6 2YR 61.50 67.264 Link Spill Crest to 2D 66.255

RL‐MH7 2YR 61.00 67.341 Link Spill Crest to 2D 66.234

RL‐MH8 2YR 61.20 67.216 Link Spill Crest to 2D 66.227

RL‐MH9 2YR 61.80 67.266 Link Spill Crest to 2D 66.229

WG‐MH1 2YR 63.00 67.55 Link Spill Crest to 2D 66.959

WG‐MH2 2YR 62.25 67.855 Link Spill Crest to 2D 66.484

WG‐MH3 2YR 61.75 67.328 Link Spill Crest to 2D 66.419

WG‐MH4 2YR 60.75 66.753 Link Spill Crest to 2D 66.246

WG‐MH5 2YR 60.30 67.24 Link Spill Crest to 2D 66.239

WG‐MH6 2YR 60.00 66.886 Link Spill Crest to 2D 66.24

WG‐MH7 2YR 57.50 66.901 Link Spill Crest to 2D 66.241

LA‐MH1 2YR 61.50 67.704 Link Spill Crest to 2D 62.816

LA‐MH2 2YR 60.90 67.138 Link Spill Crest to 2D 62.806

LA‐MH3 2YR 60.10 67.491 Link Spill Crest to 2D 61.315

LA‐MH4 2YR 57.00 66.921 Link Spill Crest to 2D 58.724

LA‐MH5 2YR 56.50 67 Link Spill Crest to 2D 57.989

OUTFALL 2YR 56.00 59.742 Link Invert to 2D 56

AN‐MH1 2YR 62.95 67.328 Link Spill Crest to 2D 63.979

AN‐MH2 2YR 62.40 68.524 Link Spill Crest to 2D 63.247

AN‐MH3 2YR 61.10 68.204 Link Spill Crest to 2D 62.509

AN‐MH4 2YR 60.20 67.338 Link Spill Crest to 2D 61.996

AN‐MH5 2YR 59.50 66.957 Link Spill Crest to 2D 61.159

AN‐MH6 2YR 58.95 67.166 Link Spill Crest to 2D 60.173

AN‐MH7 2YR 57.50 67.403 Link Spill Crest to 2D 58.979



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 2-Year

CV‐MH1 2YR 59.75 67.933 Link Spill Crest to 2D 60.453

CV‐MH2 2YR 58.75 67.424 Link Spill Crest to 2D 59.919

CV‐MH3 2YR 58.30 68.111 Link Spill Crest to 2D 59.764

CV‐MH4 2YR 58.10 68.175 Link Spill Crest to 2D 59.749

CV‐MH5 2YR 57.80 66.701 Link Spill Crest to 2D 59.447

CV‐MH6 2YR 56.50 67.208 Link Spill Crest to 2D 59.2

CV‐MH7 2YR 56.25 67.699 Link Spill Crest to 2D 59.13

BR‐MH1 2YR 62.00 68.088 Link Spill Crest to 2D 62

BR‐MH2 2YR 61.20 67.504 Link Spill Crest to 2D 61.632

BR‐MH3 2YR 60.60 67.825 Link Spill Crest to 2D 61.38

BR‐MH4 2YR 58.80 68.436 Link Spill Crest to 2D 60.338

BR‐MH5 2YR 60.90 66.941 Link Spill Crest to 2D 60.9

BR‐MH6 2YR 61.30 67.085 Link Spill Crest to 2D 62.435

BR‐MH7 2YR 60.50 67.338 Link Spill Crest to 2D 61.086

RL‐MH1 2YR 61.50 67.419 Link Spill Crest to 2D 62.466

RL‐MH2 2YR 60.80 67.397 Link Spill Crest to 2D 62.174

RL‐MH3 2YR 60.70 67.73 Link Spill Crest to 2D 62.05

RL‐MH4 2YR 60.00 68.202 Link Spill Crest to 2D 61.17

OUTFALL_EAST 2YR 56.00 67 Link Invert to 2D 59.053

Node117 2YR 60.06 63.059 Link Invert to 2D 60.059

Node118 2YR 54.56 68 Link Invert to 2D 59.121

1.03 2YR 66.98 67.232 Link Spill Crest to 2D 67.232

1.01 2YR 66.36 66.612 Link Spill Crest to 2D 67.202

1.04 2YR 67.72 67.971 Link Spill Crest to 2D 67.971

1.02 2YR 65.43 65.684 Link Spill Crest to 2D 66.556

2.1 2YR 66.19 66.436 Link Spill Crest to 2D 66.905

2.09 2YR 65.23 65.478 Link Spill Crest to 2D 66.888

2.06 2YR 66.07 66.321 Link Spill Crest to 2D 66.425

2.05 2YR 66.25 66.495 Link Spill Crest to 2D 66.495

2.02 2YR 67.29 67.535 Link Spill Crest to 2D 67.535

2.08 2YR 66.84 67.089 Link Spill Crest to 2D 67.089

2.07 2YR 66.20 66.45 Link Spill Crest to 2D 66.887

2.04 2YR 65.79 66.039 Link Spill Crest to 2D 66.198

2.03 2YR 65.32 65.565 Link Spill Crest to 2D 66.108

2.01 2YR 66.67 66.918 Link Spill Crest to 2D 66.918

4.02 2YR 66.82 67.067 Link Spill Crest to 2D 67.067

4.01 2YR 64.52 64.766 Link Spill Crest to 2D 66.511

3.02 2YR 65.82 66.068 Link Spill Crest to 2D 66.203

3.01 2YR 63.75 63.996 Link Spill Crest to 2D 66.214

4.08 2YR 66.33 66.579 Link Spill Crest to 2D 66.743

4.09 2YR 66.11 66.358 Link Spill Crest to 2D 66.604



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 2-Year

4.07 2YR 67.50 67.748 Link Spill Crest to 2D 67.748

3.08 2YR 67.01 67.259 Link Spill Crest to 2D 67.259

3.07 2YR 66.94 67.193 Link Spill Crest to 2D 67.193

3.09 2YR 66.91 67.16 Link Spill Crest to 2D 67.16

4.04 2YR 66.72 66.97 Link Spill Crest to 2D 67.028

4.06 2YR 65.70 65.953 Link Spill Crest to 2D 66.489

4.03 2YR 66.28 66.527 Link Spill Crest to 2D 66.527

4.05 2YR 65.60 65.846 Link Spill Crest to 2D 66.421

3.04 2YR 65.26 65.506 Link Spill Crest to 2D 66.242

3.06 2YR 66.14 66.392 Link Spill Crest to 2D 66.392

3.03 2YR 66.37 66.619 Link Spill Crest to 2D 66.699

3.05 2YR 66.58 66.828 Link Spill Crest to 2D 66.828

7 2YR 58.91 59.164 Link Spill Crest to 2D 62.831

5 2YR 67.56 67.813 Link Spill Crest to 2D 67.971

6 2YR 67.72 67.971 Link Spill Crest to 2D 67.971

Node237 2YR 63.60 68.005 Link Spill Crest to 2D 0

Node238 2YR 60.50 68.014 Link Spill Crest to 2D 60.999

CV_Off6_1 2YR 61.00 67.626 Link Spill Crest to 2D 61

CV_Off6_2 2YR 61.00 66.75 Link Spill Crest to 2D 61.908

CV_05_2 2YR 58.40 67.417 Link Spill Crest to 2D 59.764

AN‐08_1 2YR 59.60 66.576 Link Spill Crest to 2D 61.16

Outfall_Swale 2YR 50.00 67 Link Spill Crest to 2D 66.241

Node244 2YR 60.80 66.97 Link Spill Crest to 2D 66.211

Node245 2YR 61.00 64.919 Link Spill Crest to 2D 66.213

Node246 2YR 61.00 65.781 Link Spill Crest to 2D 66.203

GR1 2YR 62.60 68.094 Link Spill Crest to 2D 66.507

Node248 2YR 63.00 65.38 Link Spill Crest to 2D 66.511

Node249 2YR 63.00 67.076 Link Spill Crest to 2D 66.507

WG‐MH2.2 2YR 62.10 68.215 Link Spill Crest to 2D 66.503

Node251 2YR 62.50 67.947 Link Spill Crest to 2D 66.481

Node252 2YR 63.00 65.853 Link Spill Crest to 2D 66.483

Node253 2YR 63.00 67.235 Link Spill Crest to 2D 66.481

RL‐MH3.2 2YR 60.35 67.757 Link Spill Crest to 2D 61.666

AN‐MH3.2 2YR 60.41 67.862 Link Spill Crest to 2D 62.079

AN‐MH3.3 2YR 60.55 68.23 Link Spill Crest to 2D 62.144

Node259 2YR 62.50 66.97 Link Spill Crest to 2D 66.486

Node111 2YR 63.18 67.782 Link Invert to 2D 66.102

Node112 2YR 62.28 66.1 Link Invert to 2D 66.099

Node113 2YR 62.00 67.228 Link Invert to 2D 64.257

Node114 2YR 61.00 68 Link Invert to 2D 61

Node115 2YR 64.29 67.849 Link Invert to 2D 66.638



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 2-Year

Node116 2YR 63.62 66.808 Link Invert to 2D 66.638



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

AN‐01 2YR 63.00 66.831 Link Spill Crest to 2D 64.602

AN‐02 2YR 62.50 67.738 Link Spill Crest to 2D 64.173

AN‐03 2YR 62.50 67.245 Link Spill Crest to 2D 64.173

AN‐04 2YR 61.75 67.014 Link Spill Crest to 2D 63.995

AN‐05 2YR 61.75 67.246 Link Spill Crest to 2D 63.97

AN‐06 2YR 61.50 67.635 Link Spill Crest to 2D 63.228

AN‐07 2YR 61.50 65.86 Link Spill Crest to 2D 63.102

AN‐08 2YR 61.40 65.881 Link Spill Crest to 2D 62.463

AN‐09 2YR 61.30 66.815 Link Spill Crest to 2D 61.977

AN‐10 2YR 61.30 66.306 Link Spill Crest to 2D 62.074

BR‐01 2YR 62.30 66.469 Link Spill Crest to 2D 64.238

BR‐02 2YR 61.80 66.681 Link Spill Crest to 2D 64.266

BR‐03 2YR 61.80 66.191 Link Spill Crest to 2D 64.297

BR‐04 2YR 61.75 67.18 Link Spill Crest to 2D 63.808

BR‐05 2YR 61.75 66.496 Link Spill Crest to 2D 63.851

BR‐06 2YR 61.20 66.569 Link Spill Crest to 2D 64.105

BR‐07 2YR 61.20 66.182 Link Spill Crest to 2D 64.132

BR‐08 2YR 61.40 65.886 Link Spill Crest to 2D 62.989

BR‐09 2YR 61.40 66.737 Link Spill Crest to 2D 62.954

BR‐10 2YR 61.50 66.437 Link Spill Crest to 2D 62.078

CV‐01 2YR 62.75 66.979 Link Spill Crest to 2D 63.417

CV‐02 2YR 62.75 66.727 Link Spill Crest to 2D 63.616

CV‐03 2YR 61.75 66.776 Link Spill Crest to 2D 62.486

CV‐04 2YR 61.75 66.963 Link Spill Crest to 2D 62.313

CV‐05 2YR 61.75 67.295 Link Spill Crest to 2D 62.311

CV‐06 2YR 61.25 66.424 Link Spill Crest to 2D 61.863

CV‐07 2YR 61.25 66.57 Link Spill Crest to 2D 62.139

CV‐08 2YR 61.00 66.56 Link Spill Crest to 2D 62.33

CV‐09 2YR 61.00 65.702 Link Spill Crest to 2D 62.022

CV‐10 2YR 61.60 67.017 Link Spill Crest to 2D 61.797

LA‐01 2YR 62.25 67.333 Link Spill Crest to 2D 62.924

LA‐02 2YR 62.00 65.904 Link Spill Crest to 2D 63.182

LA‐03 2YR 61.80 66.775 Link Spill Crest to 2D 61.984

LA‐04 2YR 61.50 66.269 Link Spill Crest to 2D 61.826

RL‐01 2YR 61.80 66.585 Link Spill Crest to 2D 66.933

RL‐02 2YR 61.50 67.211 Link Spill Crest to 2D 65.598

RL‐03 2YR 61.80 65.88 Link Spill Crest to 2D 66.887

RL‐04 2YR 61.50 67.293 Link Spill Crest to 2D 65.328

RL‐05 2YR 61.50 66.268 Link Spill Crest to 2D 65.349

RL‐06 2YR 61.50 67.383 Link Spill Crest to 2D 64.369

RL‐07 2YR 61.50 67.088 Link Spill Crest to 2D 64.369

Detailed Hydraulic Calculations Proposed - Nodes - 100-Year



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 100-Year

RL‐08 2YR 62.25 67.199 Link Spill Crest to 2D 66.813

RL‐09 2YR 62.25 66.236 Link Spill Crest to 2D 66.813

RL‐10 2YR 62.00 65.724 Link Spill Crest to 2D 66.824

RL‐11 2YR 61.90 66.335 Link Spill Crest to 2D 66.802

RL‐12 2YR 61.90 65.965 Link Spill Crest to 2D 66.798

RL‐13 2YR 62.00 66.392 Link Spill Crest to 2D 66.729

WG‐01 2YR 63.00 67.321 Link Spill Crest to 2D 67.017

WG‐02 2YR 63.20 66.967 Link Spill Crest to 2D 67.015

WG‐03 2YR 62.50 66.001 Link Spill Crest to 2D 67.043

WG‐04 2YR 62.00 67.069 Link Spill Crest to 2D 66.961

WG‐05 2YR 61.90 66.196 Link Spill Crest to 2D 66.964

WG‐06 2YR 61.50 65.792 Link Spill Crest to 2D 66.849

WG‐07 2YR 61.50 65.561 Link Spill Crest to 2D 66.851

WG‐08 2YR 61.50 66.375 Link Spill Crest to 2D 66.837

WG‐09 2YR 61.50 66.676 Link Spill Crest to 2D 66.835

WG‐10 2YR 61.80 66.679 Link Spill Crest to 2D 66.841

RL‐MH5 2YR 62.00 67.403 Link Spill Crest to 2D 66.813

RL‐MH6 2YR 61.50 67.264 Link Spill Crest to 2D 66.821

RL‐MH7 2YR 61.00 67.341 Link Spill Crest to 2D 66.816

RL‐MH8 2YR 61.20 67.216 Link Spill Crest to 2D 66.8

RL‐MH9 2YR 61.80 67.266 Link Spill Crest to 2D 66.733

WG‐MH1 2YR 63.00 67.55 Link Spill Crest to 2D 67.016

WG‐MH2 2YR 62.25 67.855 Link Spill Crest to 2D 67.068

WG‐MH3 2YR 61.75 67.328 Link Spill Crest to 2D 66.961

WG‐MH4 2YR 60.75 66.753 Link Spill Crest to 2D 66.849

WG‐MH5 2YR 60.30 67.24 Link Spill Crest to 2D 66.83

WG‐MH6 2YR 60.00 66.886 Link Spill Crest to 2D 66.834

WG‐MH7 2YR 57.50 66.901 Link Spill Crest to 2D 66.848

LA‐MH1 2YR 61.50 67.704 Link Spill Crest to 2D 62.923

LA‐MH2 2YR 60.90 67.138 Link Spill Crest to 2D 62.923

LA‐MH3 2YR 60.10 67.491 Link Spill Crest to 2D 61.45

LA‐MH4 2YR 57.00 66.921 Link Spill Crest to 2D 59.763

LA‐MH5 2YR 56.50 67 Link Spill Crest to 2D 58.863

OUTFALL 2YR 56.00 59.742 Link Invert to 2D 56

AN‐MH1 2YR 62.95 67.328 Link Spill Crest to 2D 64.595

AN‐MH2 2YR 62.40 68.524 Link Spill Crest to 2D 64.173

AN‐MH3 2YR 61.10 68.204 Link Spill Crest to 2D 63.967

AN‐MH4 2YR 60.20 67.338 Link Spill Crest to 2D 63.228

AN‐MH5 2YR 59.50 66.957 Link Spill Crest to 2D 62.483

AN‐MH6 2YR 58.95 67.166 Link Spill Crest to 2D 61.977

AN‐MH7 2YR 57.50 67.403 Link Spill Crest to 2D 61.771



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 100-Year

CV‐MH1 2YR 59.75 67.933 Link Spill Crest to 2D 62.367

CV‐MH2 2YR 58.75 67.424 Link Spill Crest to 2D 62.335

CV‐MH3 2YR 58.30 68.111 Link Spill Crest to 2D 62.311

CV‐MH4 2YR 58.10 68.175 Link Spill Crest to 2D 62.307

CV‐MH5 2YR 57.80 66.701 Link Spill Crest to 2D 62.138

CV‐MH6 2YR 56.50 67.208 Link Spill Crest to 2D 61.9

CV‐MH7 2YR 56.25 67.699 Link Spill Crest to 2D 61.629

BR‐MH1 2YR 62.00 68.088 Link Spill Crest to 2D 64.237

BR‐MH2 2YR 61.20 67.504 Link Spill Crest to 2D 64.262

BR‐MH3 2YR 60.60 67.825 Link Spill Crest to 2D 63.808

BR‐MH4 2YR 58.80 68.436 Link Spill Crest to 2D 63.52

BR‐MH5 2YR 60.90 66.941 Link Spill Crest to 2D 64.102

BR‐MH6 2YR 61.30 67.085 Link Spill Crest to 2D 62.954

BR‐MH7 2YR 60.50 67.338 Link Spill Crest to 2D 61.964

RL‐MH1 2YR 61.50 67.419 Link Spill Crest to 2D 66.863

RL‐MH2 2YR 60.80 67.397 Link Spill Crest to 2D 65.598

RL‐MH3 2YR 60.70 67.73 Link Spill Crest to 2D 65.328

RL‐MH4 2YR 60.00 68.202 Link Spill Crest to 2D 64.369

OUTFALL_EAST 2YR 56.00 67 Link Invert to 2D 61.373

Node117 2YR 60.06 63.059 Link Invert to 2D 60.54

Node118 2YR 54.56 68 Link Invert to 2D 61.426

1.03 2YR 66.98 67.232 Link Spill Crest to 2D 67.333

1.01 2YR 66.36 66.612 Link Spill Crest to 2D 67.323

1.04 2YR 67.72 67.971 Link Spill Crest to 2D 67.971

1.02 2YR 65.43 65.684 Link Spill Crest to 2D 66.955

2.1 2YR 66.19 66.436 Link Spill Crest to 2D 67.136

2.09 2YR 65.23 65.478 Link Spill Crest to 2D 67.111

2.06 2YR 66.07 66.321 Link Spill Crest to 2D 66.681

2.05 2YR 66.25 66.495 Link Spill Crest to 2D 66.682

2.02 2YR 67.29 67.535 Link Spill Crest to 2D 67.535

2.08 2YR 66.84 67.089 Link Spill Crest to 2D 67.089

2.07 2YR 66.20 66.45 Link Spill Crest to 2D 67.071

2.04 2YR 65.79 66.039 Link Spill Crest to 2D 66.568

2.03 2YR 65.32 65.565 Link Spill Crest to 2D 66.527

2.01 2YR 66.67 66.918 Link Spill Crest to 2D 66.918

4.02 2YR 66.82 67.067 Link Spill Crest to 2D 67.067

4.01 2YR 64.52 64.766 Link Spill Crest to 2D 66.984

3.02 2YR 65.82 66.068 Link Spill Crest to 2D 66.796

3.01 2YR 63.75 63.996 Link Spill Crest to 2D 66.806

4.08 2YR 66.33 66.579 Link Spill Crest to 2D 67.006

4.09 2YR 66.11 66.358 Link Spill Crest to 2D 67.026



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 100-Year

4.07 2YR 67.50 67.748 Link Spill Crest to 2D 67.748

3.08 2YR 67.01 67.259 Link Spill Crest to 2D 67.259

3.07 2YR 66.94 67.193 Link Spill Crest to 2D 67.193

3.09 2YR 66.91 67.16 Link Spill Crest to 2D 67.16

4.04 2YR 66.72 66.97 Link Spill Crest to 2D 67.085

4.06 2YR 65.70 65.953 Link Spill Crest to 2D 67.043

4.03 2YR 66.28 66.527 Link Spill Crest to 2D 66.913

4.05 2YR 65.60 65.846 Link Spill Crest to 2D 66.964

3.04 2YR 65.26 65.506 Link Spill Crest to 2D 66.849

3.06 2YR 66.14 66.392 Link Spill Crest to 2D 66.853

3.03 2YR 66.37 66.619 Link Spill Crest to 2D 66.838

3.05 2YR 66.58 66.828 Link Spill Crest to 2D 66.835

7 2YR 58.91 59.164 Link Spill Crest to 2D 64.068

5 2YR 67.56 67.813 Link Spill Crest to 2D 68.422

6 2YR 67.72 67.971 Link Spill Crest to 2D 67.971

Node237 2YR 63.60 68.005 Link Spill Crest to 2D 0

Node238 2YR 60.50 68.014 Link Spill Crest to 2D 62.389

CV_Off6_1 2YR 61.00 67.626 Link Spill Crest to 2D 62.389

CV_Off6_2 2YR 61.00 66.75 Link Spill Crest to 2D 62.417

CV_05_2 2YR 58.40 67.417 Link Spill Crest to 2D 62.311

AN‐08_1 2YR 59.60 66.576 Link Spill Crest to 2D 62.498

Outfall_Swale 2YR 50.00 67 Link Spill Crest to 2D 66.849

Node244 2YR 60.80 66.97 Link Spill Crest to 2D 66.803

Node245 2YR 61.00 64.919 Link Spill Crest to 2D 66.804

Node246 2YR 61.00 65.781 Link Spill Crest to 2D 66.796

GR1 2YR 62.60 68.094 Link Spill Crest to 2D 66.984

Node248 2YR 63.00 65.38 Link Spill Crest to 2D 66.984

Node249 2YR 63.00 67.076 Link Spill Crest to 2D 66.984

WG‐MH2.2 2YR 62.10 68.215 Link Spill Crest to 2D 67.045

Node251 2YR 62.50 67.947 Link Spill Crest to 2D 66.982

Node252 2YR 63.00 65.853 Link Spill Crest to 2D 66.981

Node253 2YR 63.00 67.235 Link Spill Crest to 2D 66.982

RL‐MH3.2 2YR 60.35 67.757 Link Spill Crest to 2D 64.849

AN‐MH3.2 2YR 60.41 67.862 Link Spill Crest to 2D 63.408

AN‐MH3.3 2YR 60.55 68.23 Link Spill Crest to 2D 63.527

Node259 2YR 62.50 66.97 Link Spill Crest to 2D 67.08

Node111 2YR 63.18 67.782 Link Invert to 2D 66.688

Node112 2YR 62.28 66.1 Link Invert to 2D 66.667

Node113 2YR 62.00 67.228 Link Invert to 2D 65.639

Node114 2YR 61.00 68 Link Invert to 2D 61

Node115 2YR 64.29 67.849 Link Invert to 2D 66.948



Name Scenario
Invert Elevation 

ft

Ground 
Elevation 

(Spill Crest) 
ft

Ponding Type
Max Water 
Elevation ft

Detailed Hydraulic Calculations Proposed - Nodes - 100-Year

Node116 2YR 63.62 66.808 Link Invert to 2D 66.949



CivilTech
Engineering, Inc.  

APPENDIX E 



PROJECT NAME

PRECINCT

HARRIS COUNTY 
Project Scoping & Cost 
Estimating Development Tool

1

Areas highlighted are to be completed by Consultant



Page 1 of 5 

PREPARER INFORMATION PROJECT INFORMATION 
1. DATE SUBMITTED: 4. PROJECT TYPE:
2. SUBMITTED BY:

5. PROJECT TITLE:
3. NAME OF FIRM:

6. ESTIMATED FUNDING (Item 6 to be prepared by Harris County):
A. CDBG-DR: * Specify MUD or Other Funding Sources:
B. OTHER FEDERAL:* 
C. STATE:
D. COUNTY:
E. MUD:*
F. OTHER:*

ESTIMATED TOTAL: 

7. NO ACTION ASSESSMENT:  Briefly describe the impact of taking no action to repair the damaged facilities.

DESCRIPTION OF THE NEED(S) ADDRESSED IN THIS DOCUMENT 
Provide full and complete answers to each of the following.  Descriptions should include the cause of the damage, current condition 
of the facility, and a detailed description of the project that coincides with the information contained in both Table 1 and 2. All activities 
must have documented proof of an impact by the floods and storms.  CDBG-DR funds must be used for disaster- related expenses in 
the most impacted and distressed areas. 

1. Describe the specific flood and storm-related condition that directly caused the damage(s).

2. Describe the system that was damaged and how it was damaged.

3. How does the project support housing?

4. Describe the impacts on the community that resulted in direct damage(s).

5. Describe how the proposed activities will address damage(s) of the system affected by the floods and storms.

6. List materials submitted as documentation of the flood and storm-related condition.

7. Describe the proposed project.
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PROJECT SUMMARY 
The Project Summary consists of 4 parts for each target area and/or activity: (1) Summarize Problem(s); (2) 
Location and Acquisition; (3) Detailed Actions to Address Problems; and (4) Disclosure on Non-CDBG-DR Funds. 

PART 1 – Summarize the problem(s) to be addressed within the application by Target Area. 

PART 2 – Identify the location of each activity/Target Area and any associated acquisition activity.  
The spelling and capitalization of the Target Area name(s) listed here must match Table 1 (e.g., “Green Acres” should 
not appear elsewhere as “green acres subdivision.” 

Project Title / Target Area: 

Activity: 
On: From: To: 

- OR -
Provide a brief description of the location of the activity / Target Area. 

- OR -
Provide physical address if possible. 

Latitude: Longitude: 

Included: 
Please attached project area map (11 x 17) Yes: No: 
Please attach existing drainage area map (11x17) Yes: No: 
Please attach proposed drainage area map (11x17) Yes: No: 
Please attach "Sketch Plans", illustrations or annotated drawings communicating the 
scope of the recommended improvements Yes: No: 

Please attach scope of services for final design of the improvements Yes: No: 
Please attach photographs of problems found, annotated on an area map exhibit or in an 
appendix 

Yes: No: 

Acquisition Required: 
Will acquisition associated with the project site(s) be required? 

Yes: No: 

PART 3 – Identify the action(s) to resolve the problem(s) and their anticipated outcomes.  Include details such as 
specific materials and quantities. 

Name of Preparer (Printed) Position / Title Phone Number 

Signature of Preparer Email Address 
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PROJECT SCHEDULE 
Enter the projected length (in number of months) for each applicable phase /process step below.  If a 
phase is not applicable, enter "0" in the field.  Note:  Most projects should be completed in 24 months once the associated 
contract for the project is executed between the Applicant and the Texas General Land Office.   

PROFESSIONAL PROCUREMENT 

ENVIRONMENTAL REVIEW 

ACQUISITION 

ENGINEERING DESIGN 

CONSTRUCTION 

COMPLETE CLOSEOUT 

EXTENDED ACTIVITY 

ANTICIPATED COMPLETION 

If the proposed project schedule exceeds 24 months, a justification must be provided in the space below. 

Months
Months
Months
Months
Months
Months
Months

BENEFICIARY INFORMATION

Yes: No: Does the proposed project serve Low /Moderate Income beneficiaries? 

If answer above is no, provide the following information:

Shape file of benefited area

Digital Elevation Model for the current condition

Digital Elevation Model for the proposed condition(s)

Included
Yes: No: 

Yes: No: 

Yes: No: 



Page 4 of 5 

Project Title/Target Area:

Construction Completion Type:

Activity Description

Probable Construction Cost:

Estimated Engineering Cost:

Estimated Acquisition Cost:

Total:

TABLE 1 - BUDGET
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TABLE 2:  BUDGET JUSTIFICATION OF RETAIL COSTS 

PROJECT TITLE / TARGET AREA: 

Activity Description Act # Materials / Facilities / Services $/Unit Unit Qty Construction Acquisition TOTAL 

1. Identify and explain the annual projected operation and maintenance costs associated with the proposed activities.

2. Identify and explain any/all special engineering activities.

Signature of Registered Engineer / Architect Responsible for Budget Justification 

Date Phone Number 

(Architect / Engineer Seal) 

COLUMN TOTALS



Drainage Study

$10,445,005.77

20% $2,089,001.15

$1,468,860.00

$14,002,866.92

Item 

NO.
Description Unit Quantity Unit Price Amount

GENERAL

1 Mobilization LS 1 $10,000.00 $10,000.00
2 Excavation CY 3381 $10.00 $33,810.00
3 Remove/Dispose 15-inch RCP Concrete Culvert LF 71 $10.00 $705.70
4 Remove/Dispose 18-inch RCP Concrete Culvert LF 5118 $11.00 $56,296.36
5 Remove/Dispose 24-inch RCP Concrete Culvert LF 1870 $15.00 $28,043.04
6 Remove/Dispose 30-inch RCP Concrete Culvert LF 433 $18.00 $7,793.42
7 Remove/Dispose 36-inch RCP Concrete Culvert LF 726 $20.00 $14,525.46

8
Remove/Dispose Asphalt Surface with or without base, any 
thickness SY 35149 $7.50 $263,617.50

$414,791.47

PAVING

1 Concrete Driveways including Excavation 6-inch thick SF 33075 $8.00 $264,600.00
2 Reinforced concrete pavement 8-in thick SY 35149 $70.00 $2,460,430.00
3 Curb LF 24200 $10.00 $242,000.00
4 Sidewalk SF 121000 $7.00 $847,000.00
5 Lime treatment subgrade SY 40000 $4.00 $160,000.00
6 Cut CY 8550 $7.00 $59,850.00
7 Fill CY 35550 $10.00 $355,500.00

$4,389,380.00

STORM AND MITIGATION

1
24-inch diameter RCP storm sewer by open cut, to include 
Reinforced Concrete collar tie LF 4600 $100.00 $460,000.00

2
30-inch diameter RCP storm sewer by open cut, to include 
Reinforced Concrete collar tie LF 2200 $115.00 $253,000.00

3
36-inch diameter RCP storm sewer by open cut, to include 
Reinforced Concrete collar tie LF 2450 $120.00 $294,000.00

4
42-inch diameter RCP storm sewer by open cut, to include 
Reinforced Concrete collar tie LF 1000 $125.00 $125,000.00

5
48-inch diameter RCP storm sewer by open cut, to include 
Reinforced Concrete collar tie LF 600 $180.00 $108,000.00

6 6x5-ft RCB by open cut LF 2600 $450.00 $1,170,000.00
7 Type BB Inlet EA 60 $5,000.00 $300,000.00
8 Manhole EA 45 $4,000.00 $180,000.00
9 Storm Water Pollution Prevention Plan LS 1 $10,000.00 $10,000.00

10 Detention Pond AC-FT 40 $25,000.00 $1,000,000.00
$3,900,000.00

SUBTOTAL $8,704,171.47

ENGINEERING SERVICES $1,740,834.29

20% CONTINGENCY $2,089,001.15

TOTAL CONTRUCTION COSTS $12,534,006.92

LAND ACQUISITION SF 244810 $6.00 $1,468,860.00

GRAND TOTAL $14,002,866.92

SUBTOTAL STORM

CONSTRUCTION COST ESTIMATE

Summary of EstimateProject: Castlewood Addition Section 3 and 4

Precinct: TWO

UPIN: 19102MF17301

Recommended Alternative

CivilTech Job No: 390011

Prepared By: CivilTech Engineering, Inc.

Date: 10/07/2019

Engineering Probable Opinion of Construction Costs

Castlewood Addition Subdivision (October 7, 2019)

Grand Total:

Total Amount for Improv:

Contingencies: 

Land Acquisition:

Stage:

SUBTOTAL GENERAL

SUBTOTAL PAVING
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 Executive Summary 
Harris County Engineering District (HCED) contracted with Cobb, Fendley & Associates, Inc. 
(UPIN 19101MF12F01) to provide Preliminary Engineering Services in the study phase of 
the project by performing a preliminary drainage study and propose drainage and 
infrastructure improvements in the Fountainview Subdivision, Sections 1 & 2, located in 
Harris County Precinct 1. The project study area is bound by Harris County Flood Control 
District (HCFCD) Unit# P133-00-00 on the north, Aldine Bender Road on the south, HCFCD 
Unit# P133-04-00 on the west, and HCFCD Unit# P133-03-00 on the east. The majority of 
the study area is residential, comprised of single family homes with concrete sidewalks and 
a curb and gutter storm sewer system. 
There are nine individual storm sewer systems within the neighborhood that outfall to the 
channels which border the project area on the west and east sides. Each system is fairly 
short and generally made up of two leads to a single trunk line. An evaluation of the existing 
storm sewer system showed that the existing storm sewer pipes do not meet current County 
criteria due to insufficient capacity to convey the 2-year storm event or have a diameter less 
than the specified minimum diameter size of 24-inches. The storm sewer trunk lines range in 
size from 18-inch to 24-inch RCP. The inlets are primarily B inlets and are generally located 
at the cul de sacs of each road. In addition to the undersized storm sewer within the 
neighborhood, it was also determined that the receiving channels restrict the study area’s 
ability to drain. During the 100-year storm event, flow from P133-00-00 backs up into the two 
tributary channels, P133-03-00 and P133-04-00. These tributary channels then cause the 
storm sewer system within the subdivision to fill up resulting in ponding within the 
neighborhood until water surface elevations in the channels recede and allow the 
neighborhood to drain.  
Two proposed condition alternatives were investigated for improvements to the study area. 
Each alternative includes upsizing the existing storm sewer to meet the minimum County 
criteria and convey runoff resulting from a 2-year storm rainfall event. Alternative 1 includes 
rerouting all storm sewer systems to the east tributary to alleviate flow on the upstream end 
of the receiving channel, P133-00-00. Alternative 2 maintains the existing storm sewer 
layout. The proposed pavement in the study area would remain the same width as the 
existing pavement in both alternatives, resulting in no change of impervious cover. 
Mitigation is required due to the increase in conveyance to the receiving streams. The 
quantity for necessary detention was calculated using 0.2 ac-ft/acre of benefited area. The 
total benefitted area is 50.87 acres and therefore, the required detention volume was 
calculated to be 10.17 ac-ft. This volume could be obtained by utilizing the undeveloped 
property on the northern boundary of the subdivision for a detention pond. The 
recommended alternative is Alternative 2, which will cost approximately $1,439,298.83. 
However, since P133-00-00 currently backflows in to the neighborhood, improvements to 
the storm sewer are not recommended to be constructed until after P133-00-00 is improved. 
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A. Study Area Location and Description 

Harris County Engineering District (HCED) contracted with Cobb, Fendley & Associates, Inc. 
(UPIN 19101MF12F01) to provide Preliminary Engineering Services in the study phase of 
the project by performing a preliminary drainage study and propose drainage and 
infrastructure improvements in the Fountainview Subdivision, Sections 1 & 2, located in 
Harris County Precinct 1, see Exhibit 1 – Vicinity Map. The project study area is bound by 
Harris County Flood Control District (HCFCD) Unit# P133-00-00 on the north, Aldine Bender 
Road on the south, HCFCD Unit# P133-04-00 on the west, and HCFCD Unit# P133-03-00 
on the east, see Exhibit 2 – Project Location. 

The majority of the study area is residential, comprised of single family homes with concrete 
sidewalks and a curb and gutter storm sewer system. The neighborhood was constructed in 
the 1970’s and is not a part of a Municipal Utility District. There is a wastewater treatment 
facility and a water facility north of the neighborhood that potentially services the 
Fountainview Subdivision; however, additional information would be required to confirm this. 
The remainder of the study area is undeveloped land. 

B. Scope of Work 

The purpose of this study is to review and evaluate the present-day condition of the 
drainage system servicing the project area to identify problems and areas of concern. 
Specific tasks include: 

 Site visit 
 Determine overland sheetflow parameters 
 Identify outfall locations 
 Determine drainage area boundaries 
 Perform hydrologic calculations for the existing condition 
 Perform an existing condition storm sewer capacity analysis 
 Identify locations of the existing drainage system in which improvements can be 

made  
 Provide possible alternative solutions to upgrade the drainage systems within the 

project location to meet current County criteria and also to mitigate impacts resulting 
from increased conveyance capacity 

C. Methodology 

A drainage map was created utilizing the City of Houston (City) 2008 LiDAR and GIS 
shapefile database, and hydrologic calculations were performed using land use “C” values 
and the equation for Time of Concentration (Eq. 1 – next page) found in the City of Houston 
Infrastructure Design Manual (July 2015). A “C” value of 0.55 was used for the entire project 
area to represent the land use of residential lots less than ¼ acre. 
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Eq. 1     TC = 10A0.1761+15 

      Where: 
      TC = Time of concentration (minutes)  
      A = drainage area (acres) 
 

The existing drainage system was evaluated based upon whether it was appropriately sized 
based upon current County criteria and its ability to convey the calculated runoff resulting 
from the 2-year storm rainfall event when utilizing top of pipe as the boundary condition for 
tailwater within the HouStorm hydraulic computational model.  

D. Existing Condition 

1. Hydrology 

The project area is located within the P133A Subbasin of the Greens Bayou 
Watershed and is not located within the identified Effective FEMA 100-year 
floodplain, see Exhibit 3 – FEMA Effective Floodplain Map. It should be noted 
that the project is not located within the 100-year floodplain only because the 
FEMA Effective HEC Model for P133-00-00 terminates just downstream of the 
IH69 bridge crossing.  
 
Existing Condition Drainage areas were delineated using 2008 LiDAR, 2018 
Google Earth imagery, and observations from a site visit, see Exhibit 4 – 
Drainage Area Map. The rational method was used to determine peak flows from 
each drainage area, according to the City of Houston Infrastructure Design 
Manual (July 2015). The time of concentration formula mentioned in Section C of 
this report was used to calculate time of concentration for each drainage area in 
order to determine the rainfall intensity. Table 1 on the next page shows the 
existing condition hydrologic calculations for each drainage area. 
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Table 1 Existing Condition Hydrologic Calculations 

Drainage Area 
Name  Area  Tc  C  I2, in/hr 

I100, 
in/hr  Q2, cfs 

Q100, 
cfs 

A  2.44  26.70  0.55  3.31  6.82  4.43  9.15 

B  4.03  27.78  0.55  3.24  6.71  7.18  14.89 

C  2.50  26.75  0.55  3.30  6.82  4.53  9.36 

D01  4.01  27.77  0.55  3.24  6.71  7.14  14.80 

D02  4.04  27.79  0.55  3.24  6.71  7.19  14.91 

E  2.49  26.75  0.55  3.30  6.82  4.53  9.35 

F  13.27  30.77  0.55  3.06  6.42  22.37  46.88 

G  2.32  26.60  0.55  3.31  6.83  4.23  8.73 

H01  2.64  26.86  0.55  3.30  6.81  4.78  9.86 

H02  2.30  26.58  0.55  3.31  6.84  4.19  8.65 

J  3.99  27.76  0.55  3.24  6.71  7.10  14.72 

Channel  4.53  28.05  0.55  3.22  6.68  8.02  16.64 

Offsite  2.33  26.61  0.55  3.31  6.83  4.25  8.77 
 

2. Hydraulics 

The existing drainage system servicing the project location is comprised of 
concrete curb and gutter streets with inlets and underground storm sewer pipes 
within the neighborhood. There are nine individual storm sewer systems within the 
neighborhood that outfall to the channels that border the project location on both 
the east and west sides of the neighborhood, see Exhibit 5 – Existing Storm 
Sewer Map. Each system is fairly short and generally made up of two leads to a 
single trunk line.  
 
The existing storm sewer pipes were determined to have insufficient conveyance 
capacity to convey the 2-year storm event or do not meet the minimum diameter 
(24-inches) requirement as directed by County Criteria. The storm sewer trunk 
lines range in size from 18-inch to 24-inch RCP. The inlets are primarily B inlets 
and are generally located at the cul de sacs, near the end of each road. Survey 
data and storm sewer flowline information were provided for this study area for the 
existing storm sewer system and was utilized when modeling the existing system 
in HouStorm.  
 
It was unclear how the storm sewer from McCracken Road (System D) reached 
the outfall channel. CobbFendley assumed the storm sewer flows east along 
McCracken Road and outfalls to P133-03-00 underneath the McCracken Road 
bridge through a 24 inch RCP, based on the available survey data. The HouStorm 
analysis indicated that much of the storm sewer systems within the neighborhood 
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are undersized and was unable to fully convey rainfall runoff associated with the 
the 2-year rainfall event. 

HouStorm results for the existing condition and proposed alternatives can be found in 
Appendix A and Appendix B, respectively. 

In addition to the undersized storm sewer within the neighborhood, it was also 
determined that the receiving channels limit the study area’s ability to drain. A model of 
the neighborhood’s existing storm sewer, the east and west channels, and the receiving 
channel was run to determine if the flow from P133-00-00 was negatively impacting the 
subdivision. It was determined that during the 2- and 100-year storm events, flow from 
P133-00-00 causes significant ponding in the surrounding area. The subdivision streets 
are at a lower elevation than the channel banks and therefore water from the 
neighborhood and the undeveloped land north of the subdivision pond in the streets of 
the subdivision. During the 100-year storm event, flow from P133-00-00 backs up into 
the east and west channels, P133-03-00 and P133-04-00, causing them to lose capacity 
for flow coming from the neighborhood. Consequently, these channels then cause the 
storm sewer system within the subdivision to fill up and causes ponding within the 
neighborhood streets. Exhibits 6 and 7 show the resulting ponding in the project area 
due to the 2- and 100-year storm events, respectively. 

The east and west channels independently have enough capacity (P133-03-00 = 357 cfs 
and P133-04-00 = 1692 cfs), to properly convey flow from the neighborhood 
(approximately 86.57 cfs to P133-03-00 and 74.75 cfs to P133-04-00). These channel 
capacities were calculated using Manning’s Equation. Table 2 below shows the 
calculations for the ditch capacity. The slopes of the ditch were taken from 2008 LiDAR 
data. Survey data will be needed to more accurately calculate the capacity of this ditch. 

Table 2 –Ditch Capacity Calculations 
 P133-03-00 P133-04-00 

Slope, ft/ft 0.0059 0.0029 
Cross Sectional Area, s.f. 280.23 95.09 

Hydraulic Radius, 3.07 2.56 
Capacity, cfs 1692 357 

 

E. Proposed Alternatives 

1. Alternative 1 

Alternative 1 includes removing and replacing the existing storm sewer networks with a 
new system capable of conveying the 2-year storm event. The storm sewer systems on 
the west side of the subdivision would be rerouted to drain east towards P133-03-00 and 
converting approximately 3 acres of the undeveloped land just to the north of the 
subdivision into a 10.17 ac-ft pond. The proposed pond will help mitigate increased flow 
from the neighborhood. The detention storage volume required to mitigate the increase 
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in conveyance capacity to P133-00-00 was calculated using 0.2 ac-ft/acre of benefitted 
area for the 50.87 acres within the project area. As part of this proposed drainage 
system design, the existing storm sewer outfalls on the west side of the subdivision will 
be abandoned, see Exhibit 8 – Alternative 1.  

The cost to replace the storm sewer, associated pavement, and detention pond 
construction for Alternative 1 is $3,129,386, shown in Table 3. A complete cost 
breakdown can be seen in Table 4 – Alternative 1 Detailed Cost. 

2. Alternative 2 

Alternative 2 includes replacing the existing storm sewer systems with a new storm 
sewer system capable of conveying the 2-year rainfall event without modifying the 
current storm sewer layout. Approximately 3 acres of the undeveloped land just to the 
north of the subdivision will be converted into a 10.17 ac-ft pond. The proposed pond will 
be utilized to mitigate increased flow from the neighborhood. Similarly, to Alternative 1, 
this detention rate was calculated using 0.2 ac-ft/acre of benefitted area for the 50.87 
acres within the project area, see Exhibit 9 – Alternative 2.  

The cost to replace the storm sewer, associated pavement, and detention pond 
construction for Alternative 2 is $2,206,966, shown in Table 5. A complete cost 
breakdown can be seen in Table 6 – Alternative 2 Detailed Cost. 

F. Conclusions 

After analyzing all of the data collected, we have the following conclusions 

 The majority of the existing storm sewer does not have capacity to convey runoff during 
a 2-year rainfall event 

 The receiving channels that flow south to north on either side of the subdivision have 
adequate capacity to convey flow from the neighborhood flow but backflow from P133-
00-00 prevents the system from functioning properly. 

 The presented alternatives recommend upsizing existing storm sewer to convey the 2-
year storm event, incorporating a detention pond to mitigate increases in flow prior to 
outfalling into P133-00-00; therefore, Alternative 2 was selected as the recommended 
alternative and has the lowest cost to replace the existing drainage system and 
maintains the current storm sewer layout. 

 It should be noted that although the recommended Alternative (Alternative 2) meets the 
County drainage criteria and provides detention storage volume to mitigate flow 
increases the flooding problem within the neighborhood will not be resolved until 
improvements are made to P133-00-00 which result in reduced water surface elevations 
allowing P133-03-00 and P133-04-00 to convey flow properly. 
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Table 3

Alternative 1

1 1,362,353.46$           

1.1 Total Unit Price, Paving Items 338,009.15$               

1.2 Total Unit Price, Storm Sewer Items 1,024,344.32$            

1.3 Total Unit Price, Water Items ‐$                             

1.4 Total Unit Price, Wastewater Items ‐$                             

2 408,706.04$               

3 204,353.02$               

4 354,211.90$               

5 799,761.60$               

3,129,386.02$           

Land Acquisition (Engineer's Best Estimate)

Total Project Cost

Pre‐Engineering Services Contracts

Project Cost Estimate Breakdown (FY17 Dollars)

410 (Summarized based on FY 17 List of Unit Prices)

Contingency (30% of 410)

Construction Management (15% of 410 )

Engineering Fee Estimate (20% of  Sum of 410 and Contingency)



ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL PRICE

PAVING
PAVING REMOVAL ITEMS

REMOVE AND DISPOSE OF EXISTING PAVEMENT AND CURB ‐ 

ASSUMES ALL CONCRETE PAVEMENT THICKNESS WITH OR 

WITHOUT ASPHALT OVERLAY
SY 5,290 6.00$                31,742.73$           

REMOVE AND DISPOSE OF EXISTING DRIVEWAYS AND SIDEWALKS SY 1,767 5.00$                8,833.34$             

PAVING ITEMS

6" REINFORCED CONCRETE PAVEMENT (COMPLETE IN PLACE) SY 5,290 40.00$              211,618.20$         

LIME STABILIZED SUBGRADE, 6" THICK SY 5,290 3.00$                15,871.37$           

LIME (6%, 7% BY WEIGHT) TON 65.47 160.00$           10,475.10$           

6" CONCRETE CURB LF 3,527 4.00$                14,107.88$           

PAVING SUB‐TOTAL 292,648.61$         

ADD 5% FOR ANCILLARY ITEMS UNDER PAVING ITEMS IN 410 14,632.43$           

SUBTOTAL FOR PAVING 307,281.04$         

ADD 10% FOR GENERAL ITEMS UNDER PAVING ITEMS IN 410 30,728.10$           

PAVING TOTAL 338,009.15$         

STORM SEWER
STORM SEWER REMOVAL ITEMS

REMOVE STORM SEWER PIPE (ALL TYPES) LF 1,887 20.00$              37,745.20$           

REMOVE INLETS (ALL TYPES) EA 17 370.00$           6,290.00$             

REMOVE MANHOLES (ALL TYPES, ALL DEPTHS) EA 20 390.00$           7,800.00$             

STORM SEWER ITEMS

CURB INLETS (ALL TYPES) EA 20 2,780.00$        55,600.00$           
MANHOLES (FOR 42" DIA. PIPE OR SMALLER) (ALL TYPES) EA 19 3,470.00$        65,930.00$           
MANHOLES (FOR 48" TO 72" DIA. PIPE) (ALL TYPES) EA 1 6,000.00$        6,000.00$             
24‐INCH RCP LF 2,335 95.00$              221,787.95$         
30‐INCH RCP LF 377 120.00$           45,232.80$           
42‐INCH RCP LF 655 180.00$           117,941.40$         
48‐INCH RCP LF 375 210.00$           78,838.20$           

STORM SEWER SUB‐TOTAL 846,565.55$         

ADD 10% FOR ANCILLARY ITEMS UNDER STORM SEWER ITEMS IN 410 84,656.56$           

SUBTOTAL OF STORM SEWER 931,222.11$         

ADD 10% FOR GENERAL ITEMS UNDER STORM SEWER ITEMS IN 410 93,122.21$           

STORM SEWER TOTAL 1,024,344.32$     

DETENTION
DETENTION POND (DRY) AC‐FT 10.17 20,000.00$      203,400.00$         

LAND ACQUISITION
$6 PER SQUARE FOOT SF 133,294 6.00$                799,761.60$         

NOTES:

Table 4 ‐ Alternative 1 Detailed Cost

1. Unit Costs for Bid items related to Bridge Work, Tunneling, Wing Wall Structures, Cash Allowances etc. will be providied 

2. Any significant items not included in the list shall be added by Engineer as needed.

*3. Please include the "Item Reference Number" in modified 410. The numbers serve as reference for each item and will be 



Table 5

Alternative 2

1 822,926.72$               

1.1 Total Unit Price, Paving Items 129,862.50$               

1.2 Total Unit Price, Storm Sewer Items 693,064.22$               

1.3 Total Unit Price, Water Items ‐$                             

1.4 Total Unit Price, Wastewater Items ‐$                             

2 246,878.02$               

3 123,439.01$               

4 213,960.95$               

6 799,761.60$               

2,206,966.29$           

Land Acquisition (Engineer's Best Estimate)

Total Project Cost

Pre‐Engineering Services Contracts

Project  Cost Estimate Breakdown (FY17 Dollars)

410 (Summarized based on FY 17 List of Unit Prices)

Contingency (20% of 410)

Construction Management (15% of 410 )

Engineering Fee Estimate (20% of  Sum of 410 and Contingency)



ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL PRICE

PAVING
PAVING REMOVAL ITEMS

REMOVE AND DISPOSE OF EXISTING PAVEMENT AND CURB ‐ 

ASSUMES ALL CONCRETE PAVEMENT THICKNESS WITH OR 

WITHOUT ASPHALT OVERLAY
SY 2,006 6.00$                  12,038.22$           

REMOVE AND DISPOSE OF EXISTING DRIVEWAYS AND SIDEWALKS SY 960 5.00$                  4,800.00$              

PAVING ITEMS

6" REINFORCED CONCRETE PAVEMENT (COMPLETE IN PLACE) SY 2,006 40.00$                80,254.80$           

LIME STABILIZED SUBGRADE, 6" THICK SY 2,006 3.00$                  6,019.11$              

LIME (6%, 7% BY WEIGHT) TON 24.83 160.00$             3,972.61$              

6" CONCRETE CURB LF 1,338 4.00$                  5,350.32$              

PAVING SUB‐TOTAL 112,435.06$         

ADD 5% FOR ANCILLARY ITEMS UNDER PAVING ITEMS IN 410 5,621.75$              

SUBTOTAL FOR PAVING 118,056.82$         

ADD 10% FOR GENERAL ITEMS UNDER PAVING ITEMS IN 410 11,805.68$           

PAVING TOTAL 129,862.50$         

STORM SEWER
STORM SEWER REMOVAL ITEMS

REMOVE STORM SEWER PIPE (ALL TYPES) LF 1,887 20.00$                37,745.20$           

REMOVE INLETS (ALL TYPES) EA 17 370.00$             6,290.00$              

REMOVE MANHOLES (ALL TYPES, ALL DEPTHS) EA 20 390.00$             7,800.00$              

STORM SEWER ITEMS

CURB INLETS (ALL TYPES) EA 17 2,780.00$          47,260.00$           
MANHOLES (FOR 42" DIA. PIPE OR SMALLER) (ALL TYPES) EA 20 3,470.00$          69,400.00$           
24‐INCH RCP LF 1,555 95.00$                147,699.35$         
30‐INCH RCP LF 139 120.00$             16,672.80$           
42‐INCH RCP LF 203 180.00$             36,513.00$           

STORM SEWER SUB‐TOTAL 572,780.35$         

ADD 10% FOR ANCILLARY ITEMS UNDER STORM SEWER ITEMS IN 410 57,278.04$           

SUBTOTAL OF STORM SEWER 630,058.39$         

ADD 10% FOR GENERAL ITEMS UNDER STORM SEWER ITEMS IN 410 63,005.84$           

STORM SEWER TOTAL 693,064.22$         

DETENTION
DETENTION POND (DRY) AC‐FT 10.17 20,000.00$        203,400.00$         

LAND ACQUISITION
$6 PER SQUARE FOOT SF 133,294 6.00$                  799,761.60$         

NOTES:

Table 6 ‐ Alternative 2 Detailed Cost

1. Unit Costs for Bid items related to Bridge Work, Tunneling, Wing Wall Structures, Cash Allowances etc. will be providied and 

2. Any significant items not included in the list shall be added by Engineer as needed.

*3. Please include the "Item Reference Number" in modified 410. The numbers serve as reference for each item and will be 



 

Appendix A 
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 1:49:41 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : A Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\A_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A-1     0.55      2.44   26.70    26.70       3.29        0.000        4.421
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A-1     CrcMh   0.550      2.44   26.70     3.29               0.00        4.421
OUT     Outlt   0.550      2.44   26.70     3.29               0.00        4.421
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A-1     OUT     64.22   64.04   Cir 1  0.00   1.50   149.4   0.120  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.80  65.54  67.72    0.176   1.50   1.50  2.50  2.50     4.4     3.7 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             149.38

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.54(ft)
Run# 1  Insufficient capacity.
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/7/2018 5:37:17 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : B Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Un

DESIGN FREQUENCY   :  3   Years
ANALYSYS FREQUENCY :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  3   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       3.58        0.000        7.937
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     3.58               0.00        7.937
OUT     Outlt   0.550      4.03   27.78     3.58               0.00        7.937
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     64.60   63.76   Cir 1  0.00   1.50   140.1   0.600  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     65.80  64.96  0.00     0.566   1.20   1.20  5.24  5.24     7.9     8.2 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  2   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       3.23        0.000        7.152
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     3.23               0.00        7.152
OUT     Outlt   0.550      4.03   27.78     3.23               0.00        7.152
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     64.60   63.76   Cir 1  0.00   1.50   140.1   0.600  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.69  64.85  0.00     0.460   1.09   1.09  5.19  5.19     7.2     8.2 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 3 Years
Tailwater set to uniform depth elevation = 64.96(ft)
Critical elevation (Design) missing or invalid at node Id= B-1 Run # 1       
Critical elevation (Analysis) missing or invalid at node Id= B-1 Run # 1       

        Runoff Frequency of: 2 Years
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Tailwater set to uniform depth elevation = 64.85(ft)
Critical elevation (Design) missing or invalid at node Id= B-1 Run # 1       
Critical elevation (Analysis) missing or invalid at node Id= B-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 1:52:03 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : C Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\C_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C-1     0.55      2.50   26.75    26.75       3.29        0.000        4.525
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C-1     CrcMh   0.550      2.50   26.75     3.29               0.00        4.525
OUT     Outlt   0.550      2.50   26.75     3.29               0.00        4.525
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C-1     OUT     67.00   65.52   Cir 1  0.00   1.50   67.2    2.202  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1*    67.55  66.07  70.50    0.184   0.55   0.55  7.64  7.64     4.5    15.7 0.000
==================================================================================
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* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             67.23

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.07(ft)



file:///D|/cfa/2018/12030.Fountainview_Sec_1_&_Sec_2/ENG/H&H/HouStorm/D_Exist.txt[1/2/2019 4:07:34 PM]

HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 1:53:47 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : D Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\D_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
D-1     0.55      4.01   27.77    27.77       3.23        0.000        7.118
D-2     0.55      4.04   27.79    27.79       3.23        0.000        7.168
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
D-1     CrcMh   0.550      4.01   27.77     3.23               0.00        7.118
D-2     CrcMh   0.550      8.05   28.56     3.18               0.00       14.077
OUT     Outlt   0.550      8.05   28.56     3.18               0.00       14.077
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   D-1     D-2     65.74   65.63   Cir 1  0.00   1.50   192.1   0.057  0.013 
2   D-2     OUT     65.27   64.18   Cir 1  0.00   2.00   140.8   0.774  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
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----------------------------------------------------------------------------------
1     67.77  66.51  69.24    0.455   1.50   1.50  4.03  4.03     7.1     2.5 0.000
2*    66.51  65.42  69.27    0.384   1.24   1.24  6.87  6.87    14.1    20.0 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             192.12
  Circular       Concrete   2.0    0.0        1             140.78

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.42(ft)
Run# 1  Insufficient capacity.
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:16:34 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : E Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\E_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
E-1     0.55      2.49   26.75    26.75       3.29        0.000        4.507
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
E-1     CrcMh   0.550      2.49   26.75     3.29               0.00        4.507
OUT     Outlt   0.550      2.49   26.75     3.29               0.00        4.507
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   E-1     OUT     64.88   64.86   Cir 1  0.00   2.00   77.4    0.026  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.89  66.86  68.88    0.039   2.00   2.00  1.43  1.43     4.5     3.7 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             77.36

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.86(ft)
Run# 1  Insufficient capacity.



file:///D|/cfa/2018/12030.Fountainview_Sec_1_&_Sec_2/ENG/H&H/HouStorm/F_Exist.txt[1/2/2019 4:07:32 PM]

HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:18:40 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : F Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\F_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F-1     0.55     13.27   30.77    30.77       3.05        0.000       22.296
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F-1     CrcMh   0.550     13.27   30.77     3.05               0.00       22.296
OUT     Outlt   0.550     13.27   30.77     3.05               0.00       22.296
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F-1     OUT     64.50   64.49   Cir 1  0.00   2.00   175.6   0.006  0.011 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     67.70  66.49  68.50    0.690   2.00   2.00  7.10  7.10    22.3     2.0 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Plastic    2.0    0.0        1             175.61

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.49(ft)
Run# 1  Insufficient capacity.
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:23:27 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : G Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\G_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
G-1     0.55      2.32   26.60    26.60       3.30        0.000        4.211
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
G-1     CrcMh   0.550      2.32   26.60     3.30               0.00        4.211
OUT     Outlt   0.550      2.32   26.60     3.30               0.00        4.211
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   G-1     OUT     66.04   65.57   Cir 1  0.00   1.50   60.5    0.776  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1*    66.75  66.28  69.54    0.159   0.71   0.71  5.12  5.12     4.2     9.3 0.000
==================================================================================
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* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             60.53

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.28(ft)
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:27:05 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : H Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\H_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
H-1     0.55      2.64   26.86    26.86       3.28        0.000        4.768
H-2     0.55      2.30   26.58    26.58       3.30        0.000        4.177
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
H-1     CrcMh   0.550      2.64   26.86     3.28               0.00        4.768
H-2     CrcMh   0.550      4.94   28.99     3.15               0.00        8.572
OUT     Outlt   0.550      4.94   28.99     3.15               0.00        8.572
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   H-1     H-2     66.49   65.82   Cir 1  0.00   1.50   365.8   0.183  0.013 
2   H-2     OUT     65.27   65.26   Cir 1  0.00   1.75   56.6    0.018  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
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----------------------------------------------------------------------------------
1     67.83  67.17  69.99    0.204   1.34   1.35  2.87  2.84     4.8     4.5 0.000
2     67.17  67.01  69.02    0.290   1.75   1.75  3.56  3.56     8.6     2.1 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             365.84
  Circular       Concrete   1.75   0.0        1             56.6

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 67.01(ft)
Run# 2  Insufficient capacity.
Run# 1  Insufficient capacity.
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:48:40 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : J Existing
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\J_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
J-1     0.55      3.99   27.76    27.76       3.23        0.000        7.084
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
J-1     CrcMh   0.550      3.99   27.76     3.23               0.00        7.084
OUT     Outlt   0.550      3.99   27.76     3.23               0.00        7.084
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   J-1     OUT     67.34   67.33   Cir 1  0.00   1.50   55.3    0.018  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     69.08  68.83  70.84    0.451   1.50   1.50  4.01  4.01     7.1     1.4 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             55.31

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 68.83(ft)
Run# 1  Insufficient capacity.
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:06:08 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : A 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\A_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A-1     0.55      2.44   26.70    26.70       3.29        0.000        4.421
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A-1     CrcMh   0.550      2.44   26.70     3.29               0.00        4.421
OUT     Outlt   0.550      2.44   26.70     3.29               0.00        4.421
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A-1     OUT     64.22   64.04   Cir 1  0.00   1.50   149.4   0.120  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     65.80  65.54  67.72    0.176   1.50   1.50  2.50  2.50     4.4     3.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             149.38

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A-1     0.55      2.44   26.70    26.70       6.82        0.000        9.157
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A-1     CrcMh   0.550      2.44   26.70     6.82               0.00        9.157
OUT     Outlt   0.550      2.44   26.70     6.82               0.00        9.157
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A-1     OUT     64.22   64.04   Cir 1  0.00   1.50   149.4   0.120  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.67  65.54  0.00     0.753   1.50   1.50  5.18  5.18     9.2     3.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             149.38

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.54(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= A-1 Run # 1       

        Runoff Frequency of: 100 Years
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Tailwater set to uniform depth elevation = 65.54(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= A-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:28:10 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : B 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\B_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       3.23        0.000        7.152
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     3.23               0.00        7.152
OUT     Outlt   0.550      4.03   27.78     3.23               0.00        7.152
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     64.60   63.76   Cir 1  0.00   1.50   140.1   0.600  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     65.69  64.85  68.10    0.460   1.09   1.09  5.19  5.19     7.2     8.2 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       6.71        0.000       14.876
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     6.71               0.00       14.876
OUT     Outlt   0.550      4.03   27.78     6.71               0.00       14.876
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     64.60   63.76   Cir 1  0.00   1.50   140.1   0.600  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     68.04  65.26  0.00     1.989   1.50   1.50  8.42  8.42    14.9     8.2 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 64.85(ft)
Critical elevation (Analysis) missing or invalid at node Id= B-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 65.26(ft)
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Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= B-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:29:36 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : C 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\C_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C-1     0.55      2.50   26.75    26.75       3.29        0.000        4.525
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C-1     CrcMh   0.550      2.50   26.75     3.29               0.00        4.525
OUT     Outlt   0.550      2.50   26.75     3.29               0.00        4.525
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C-1     OUT     67.00   65.52   Cir 1  0.00   1.50   67.2    2.202  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1*    67.55  66.07  70.50    0.184   0.55   0.55  7.64  7.64     4.5    15.7 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             67.23

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C-1     0.55      2.50   26.75    26.75       6.82        0.000        9.375
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C-1     CrcMh   0.550      2.50   26.75     6.82               0.00        9.375
OUT     Outlt   0.550      2.50   26.75     6.82               0.00        9.375
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C-1     OUT     67.00   65.52   Cir 1  0.00   1.50   67.2    2.202  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1*    67.84  66.36  0.00     0.790   0.84   0.84  9.23  9.23     9.4    15.7 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             67.23

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.07(ft)
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Critical elevation (Analysis) missing or invalid at node Id= C-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.36(ft)
Critical elevation (Analysis) missing or invalid at node Id= C-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:31:07 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : D 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\D_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
D-1     0.55      4.01   27.77    27.77       3.23        0.000        7.118
D-2     0.55      4.04   27.79    27.79       3.23        0.000        7.168
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
D-1     CrcMh   0.550      4.01   27.77     3.23               0.00        7.118
D-2     CrcMh   0.550      8.05   28.56     3.18               0.00       14.077
OUT     Outlt   0.550      8.05   28.56     3.18               0.00       14.077
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   D-1     D-2     65.74   65.63   Cir 1  0.00   1.50   192.1   0.057  0.013 
2   D-2     OUT     65.27   64.18   Cir 1  0.00   2.00   140.8   0.774  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
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 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     67.77  66.51  69.24    0.455   1.50   1.50  4.03  4.03     7.1     2.5 0.000
2*    66.51  65.42  69.27    0.384   1.24   1.24  6.87  6.87    14.1    20.0 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             192.12
  Circular       Concrete   2.0    0.0        1             140.78

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
D-1     0.55      4.01   27.77    27.77       6.71        0.000       14.804
D-2     0.55      4.04   27.79    27.79       6.71        0.000       14.911
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
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I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
D-1     CrcMh   0.550      4.01   27.77     6.71               0.00       14.804
D-2     CrcMh   0.550      8.05   28.15     6.67               0.00       29.549
OUT     Outlt   0.550      8.05   28.15     6.67               0.00       29.549
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   D-1     D-2     65.74   65.63   Cir 1  0.00   1.50   192.1   0.057  0.013 
2   D-2     OUT     65.27   64.18   Cir 1  0.00   2.00   140.8   0.774  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     72.35  68.56  0.00     1.969   1.50   1.50  8.38  8.38    14.8     2.5 0.000
2     68.56  66.18  0.00     1.692   2.00   2.00  9.41  9.41    29.5    20.0 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             192.12
  Circular       Concrete   2.0    0.0        1             140.78

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
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Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.42(ft)
Critical elevation (Analysis) missing or invalid at node Id= D-2 Run # 2       
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= D-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.18(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= D-2 Run # 2       
Run# 1  Insufficient capacity.
Upstream HGL exceeds critical elevation (Design) at node Id= D-1 Run # 1       
Critical elevation (Analysis) missing or invalid at node Id= D-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:32:37 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : E 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\E_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
E-1     0.55      2.49   26.75    26.75       3.29        0.000        4.507
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
E-1     CrcMh   0.550      2.49   26.75     3.29               0.00        4.507
OUT     Outlt   0.550      2.49   26.75     3.29               0.00        4.507
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   E-1     OUT     64.88   64.86   Cir 1  0.00   2.00   77.4    0.026  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     66.89  66.86  68.88    0.039   2.00   2.00  1.43  1.43     4.5     3.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             77.36

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
E-1     0.55      2.49   26.75    26.75       6.82        0.000        9.337
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
E-1     CrcMh   0.550      2.49   26.75     6.82               0.00        9.337
OUT     Outlt   0.550      2.49   26.75     6.82               0.00        9.337
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   E-1     OUT     64.88   64.86   Cir 1  0.00   2.00   77.4    0.026  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.99  66.86  0.00     0.169   2.00   2.00  2.97  2.97     9.3     3.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             77.36

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.86(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= E-1 Run # 1       

        Runoff Frequency of: 100 Years
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Tailwater set to uniform depth elevation = 66.86(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= E-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:34:42 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : F 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\F_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F-1     0.55     13.27   30.77    30.77       3.05        0.000       22.296
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F-1     CrcMh   0.550     13.27   30.77     3.05               0.00       22.296
OUT     Outlt   0.550     13.27   30.77     3.05               0.00       22.296
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F-1     OUT     64.50   64.49   Cir 1  0.00   2.00   175.6   0.006  0.011 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     67.70  66.49  68.50    0.690   2.00   2.00  7.10  7.10    22.3     2.0 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Plastic    2.0    0.0        1             175.61

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F-1     0.55     13.27   30.77    30.77       6.42        0.000       46.879
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F-1     CrcMh   0.550     13.27   30.77     6.42               0.00       46.879
OUT     Outlt   0.550     13.27   30.77     6.42               0.00       46.879
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F-1     OUT     64.50   64.49   Cir 1  0.00   2.00   175.6   0.006  0.011 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     71.84  66.49  0.00     3.048   2.00   2.00 14.92 14.92    46.9     2.0 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Plastic    2.0    0.0        1             175.61

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.49(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= F-1 Run # 1       

        Runoff Frequency of: 100 Years
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Tailwater set to uniform depth elevation = 66.49(ft)
Run# 1  Insufficient capacity.
Upstream HGL exceeds critical elevation (Design) at node Id= F-1 Run # 1       
Critical elevation (Analysis) missing or invalid at node Id= F-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:36:06 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : G 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\G_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
G-1     0.55      2.32   26.60    26.60       3.30        0.000        4.211
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
G-1     CrcMh   0.550      2.32   26.60     3.30               0.00        4.211
OUT     Outlt   0.550      2.32   26.60     3.30               0.00        4.211
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   G-1     OUT     66.04   65.57   Cir 1  0.00   1.50   60.5    0.776  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1*    66.75  66.28  69.54    0.159   0.71   0.71  5.12  5.12     4.2     9.3 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             60.53

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
G-1     0.55      2.32   26.60    26.60       6.83        0.000        8.720
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
G-1     CrcMh   0.550      2.32   26.60     6.83               0.00        8.720
OUT     Outlt   0.550      2.32   26.60     6.83               0.00        8.720
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   G-1     OUT     66.04   65.57   Cir 1  0.00   1.50   60.5    0.776  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     67.20  66.73  0.00     0.683   1.16   1.16  5.95  5.95     8.7     9.3 0.000
==================================================================================
* Supercritical flow.

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             60.53

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.28(ft)
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Critical elevation (Analysis) missing or invalid at node Id= G-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.73(ft)
Critical elevation (Analysis) missing or invalid at node Id= G-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:37:59 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : H 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\H_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
H-1     0.55      2.64   26.86    26.86       3.28        0.000        4.768
H-2     0.55      2.30   26.58    26.58       3.30        0.000        4.177
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
H-1     CrcMh   0.550      2.64   26.86     3.28               0.00        4.768
H-2     CrcMh   0.550      4.94   28.99     3.15               0.00        8.572
OUT     Outlt   0.550      4.94   28.99     3.15               0.00        8.572
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   H-1     H-2     66.49   65.82   Cir 1  0.00   1.50   365.8   0.183  0.013 
2   H-2     OUT     65.27   65.26   Cir 1  0.00   1.75   56.6    0.018  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
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 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     67.83  67.17  69.99    0.204   1.34   1.35  2.87  2.84     4.8     4.5 0.000
2     67.17  67.01  69.02    0.290   1.75   1.75  3.56  3.56     8.6     2.1 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             365.84
  Circular       Concrete   1.75   0.0        1             56.6

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
H-1     0.55      2.64   26.86    26.86       6.81        0.000        9.883
H-2     0.55      2.30   26.58    26.58       6.84        0.000        8.647
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
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---------------------------------------------------------------------------------
H-1     CrcMh   0.550      2.64   26.86     6.81               0.00        9.883
H-2     CrcMh   0.550      4.94   27.95     6.69               0.00       18.188
OUT     Outlt   0.550      4.94   27.95     6.69               0.00       18.188
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   H-1     H-2     66.49   65.82   Cir 1  0.00   1.50   365.8   0.183  0.013 
2   H-2     OUT     65.27   65.26   Cir 1  0.00   1.75   56.6    0.018  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     70.96  67.75  0.00     0.878   1.50   1.50  5.59  5.59     9.9     4.5 0.000
2     67.75  67.01  0.00     1.306   1.75   1.75  7.56  7.56    18.2     2.1 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             365.84
  Circular       Concrete   1.75   0.0        1             56.6

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================
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 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 67.01(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= H-2 Run # 2       
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= H-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 67.01(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= H-2 Run # 2       
Run# 1  Insufficient capacity.
Upstream HGL exceeds critical elevation (Design) at node Id= H-1 Run # 1       
Critical elevation (Analysis) missing or invalid at node Id= H-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:39:12 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : J 100-Year Existing                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\J_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
J-1     0.55      3.99   27.76    27.76       3.23        0.000        7.084
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
J-1     CrcMh   0.550      3.99   27.76     3.23               0.00        7.084
OUT     Outlt   0.550      3.99   27.76     3.23               0.00        7.084
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   J-1     OUT     67.34   67.33   Cir 1  0.00   1.50   55.3    0.018  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     69.08  68.83  70.84    0.451   1.50   1.50  4.01  4.01     7.1     1.4 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             55.31

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
J-1     0.55      3.99   27.76    27.76       6.71        0.000       14.733
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
J-1     CrcMh   0.550      3.99   27.76     6.71               0.00       14.733
OUT     Outlt   0.550      3.99   27.76     6.71               0.00       14.733
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   J-1     OUT     67.34   67.33   Cir 1  0.00   1.50   55.3    0.018  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     69.91  68.83  0.00     1.950   1.50   1.50  8.34  8.34    14.7     1.4 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   1.5    0.0        1             55.31

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 68.83(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= J-1 Run # 1       

        Runoff Frequency of: 100 Years
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Tailwater set to uniform depth elevation = 68.83(ft)
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= J-1 Run # 1       



 

Appendix C 



file:///D|/cfa/2018/12030.Fountainview_Sec_1_&_Sec_2/ENG/H&H/HouStorm/A_Prop.txt[1/2/2019 4:07:35 PM]

HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:11:04 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : A Proposed
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\A_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A-1     0.55      2.44   26.70    26.70       3.29        0.000        4.421
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A-1     CrcMh   0.550      2.44   26.70     3.29               0.00        4.421
OUT     Outlt   0.550      2.44   26.70     3.29               0.00        4.421
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A-1     OUT     63.80   63.54   Cir 1  0.00   2.00   149.4   0.174  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     64.76  64.50  67.72    0.038   0.96   0.96  2.95  2.95     4.4     9.5 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             149.38

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 64.50(ft)
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 3:44:36 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : AB Alternative 1 Proposed                                       
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Al

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A       0.55      2.44   26.70    26.70       3.29        0.000        4.421
B       0.55      4.03   27.78    27.78       3.23        0.000        7.152
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A       CrcMh   0.550      2.44   26.70     3.29               0.00        4.421
B       CrcMh   0.550      6.47   29.66     3.12               0.00       11.090
OUT     Outlt   0.550      6.47   29.66     3.12               0.00       11.090
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A       B       62.92   61.95   Cir 1  0.00   2.00   533.5   0.182  0.013 
2   B       OUT     60.95   60.76   Cir 1  0.00   2.50   140.5   0.135  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
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----------------------------------------------------------------------------------
1     63.87  62.54  0.00     0.038   0.95   0.95  3.01  3.01     4.4     9.7 0.000
2     62.54  62.35  0.00     0.072   1.59   1.59  3.36  3.36    11.1    15.1 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             533.5
  Circular       Concrete   2.5    0.0        1             140.49

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 62.35(ft)
Critical elevation (Design) missing or invalid at node Id= B Run # 2       
Critical elevation (Design) missing or invalid at node Id= A Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 3:56:39 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : CDE Alternative 1 Proposed                                      
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Un

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C       0.55      2.50   26.75    26.75       3.29        0.000        4.525
E       0.55      2.49   26.74    26.74       3.29        0.000        4.508
D-1     0.55      4.01   27.77    27.77       3.23        0.000        7.118
D-2     0.55      4.04   27.79    27.79       3.23        0.000        7.168
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C       CrcMh   0.550      2.50   26.75     3.29               0.00        4.525
E       CrcMh   0.550      2.49   26.74     3.29               0.00        4.508
D-1     CrcMh   0.550      6.50   29.37     3.13               0.00       11.200
D-2     CrcMh   0.550     13.04   30.55     3.07               0.00       21.994
OUT     Outlt   0.550     13.04   30.55     3.07               0.00       21.994
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C       D-2     64.81   63.79   Cir 1  0.00   2.00   564.9   0.181  0.013 
2   E       D-1     64.96   64.10   Cir 1  0.00   2.00   475.1   0.181  0.013 
3   D-1     D-2     63.10   62.79   Cir 1  0.00   2.50   236.4   0.131  0.013 
4   D-2     OUT     60.79   60.68   Cir 1  0.00   3.50   118.0   0.093  0.013 
----------------------------------------------------------------------------------
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Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.61  65.79  0.00     0.040   0.96   2.00  3.02  1.44     4.5     9.7 0.000
2     65.92  64.72  0.00     0.039   0.96   0.96  3.01  3.01     4.5     9.7 0.000
3     64.72  62.98  0.00     0.074   1.62   1.62  3.33  3.33    11.2    14.9 0.000
4     62.98  62.87  0.00     0.047   2.19   2.19  3.48  3.48    22.0    30.8 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        2             1040.07
  Circular       Concrete   2.5    0.0        1             236.44
  Circular       Concrete   3.5    0.0        1             118.01

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        4 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 62.87(ft)
Critical elevation (Design) missing or invalid at node Id= D-2 Run # 4       
HGL elevation below invert. Downstream HGL set to soffit elevation at Run# 1
Critical elevation (Design) missing or invalid at node Id= C Run # 1       
Critical elevation (Design) missing or invalid at node Id= D-1 Run # 3       
Critical elevation (Design) missing or invalid at node Id= E Run # 2       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 4:15:24 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : FG Alternative 1                                                
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Al

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F       0.55     13.27   30.77    30.77       3.05        0.000       22.296
G       0.55      2.32   26.60    26.60       3.30        0.000        4.211
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F       CrcMh   0.550     13.27   30.77     3.05               0.00       22.296
G       CrcMh   0.550     15.59   33.37     2.92               0.00       25.049
OUT     Outlt   0.550     15.59   33.37     2.92               0.00       25.049
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F       G       63.33   62.84   Cir 1  0.00   3.50   537.2   0.091  0.013 
2   G       OUT     61.84   61.57   Cir 1  0.00   4.00   375.4   0.072  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
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----------------------------------------------------------------------------------
1     65.56  64.18  0.00     0.049   2.23   2.23  3.45  3.45    22.3    30.5 0.000
2     64.18  63.91  0.00     0.030   2.34   2.34  3.27  3.27    25.0    38.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   3.5    0.0        1             537.22
  Circular       Concrete   4.0    0.0        1             375.42

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 63.91(ft)
Critical elevation (Design) missing or invalid at node Id= G Run # 2       
Critical elevation (Design) missing or invalid at node Id= F Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:11:51 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : B Proposed                                                      
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\B_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       3.23        0.000        7.152
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     3.23               0.00        7.152
OUT     Outlt   0.550      4.03   27.78     3.23               0.00        7.152
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     63.50   63.26   Cir 1  0.00   2.00   140.1   0.171  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     64.81  64.57  68.10    0.099   1.31   1.31  3.28  3.28     7.2     9.4 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 64.57(ft)
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:12:41 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : C Proposed                                                      
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\C_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C-1     0.55      2.50   26.75    26.75       3.29        0.000        4.525
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C-1     CrcMh   0.550      2.50   26.75     3.29               0.00        4.525
OUT     Outlt   0.550      2.50   26.75     3.29               0.00        4.525
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C-1     OUT     65.14   65.02   Cir 1  0.00   2.00   67.2    0.178  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.11  65.99  70.50    0.040   0.97   0.97  3.00  3.00     4.5     9.6 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             67.23

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.99(ft)
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:17:02 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : D Proposed                                                      
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\D_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
D-1     0.55      4.01   27.77    27.77       3.23        0.000        7.118
D-2     0.55      4.04   27.79    27.79       3.23        0.000        7.168
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
D-1     CrcMh   0.550      4.01   27.77     3.23               0.00        7.118
D-2     CrcMh   0.550      8.05   28.75     3.17               0.00       14.030
OUT     Outlt   0.550      8.05   28.75     3.17               0.00       14.030
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   D-1     D-2     64.69   64.36   Cir 1  0.00   2.00   192.1   0.172  0.013 
2   D-2     OUT     63.86   63.68   Cir 1  0.00   2.50   140.8   0.128  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
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----------------------------------------------------------------------------------
1     65.99  65.81  69.24    0.098   1.30   1.45  3.28  2.91     7.1     9.4 0.000
2     65.81  65.63  69.27    0.116   1.95   1.95  3.41  3.41    14.0    14.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             192.12
  Circular       Concrete   2.5    0.0        1             140.78

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.63(ft)
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:18:21 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : E Proposed                                                      
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\E_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
E-1     0.55      2.49   26.75    26.75       3.29        0.000        4.507
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
E-1     CrcMh   0.550      2.49   26.75     3.29               0.00        4.507
OUT     Outlt   0.550      2.49   26.75     3.29               0.00        4.507
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   E-1     OUT     64.99   64.86   Cir 1  0.00   2.00   77.4    0.168  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.97  65.84  68.88    0.039   0.98   0.98  2.93  2.93     4.5     9.3 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             77.36

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.84(ft)



file:///D|/cfa/2018/12030.Fountainview_Sec_1_&_Sec_2/ENG/H&H/HouStorm/F_Prop.txt[1/2/2019 4:07:32 PM]

HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:22:35 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : F Proposed
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\F_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F-1     0.55     13.27   30.77    30.77       3.05        0.000       22.296
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F-1     CrcMh   0.550     13.27   30.77     3.05               0.00       22.296
OUT     Outlt   0.550     13.27   30.77     3.05               0.00       22.296
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F-1     OUT     63.14   62.99   Cir 1  0.00   3.50   175.6   0.085  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.42  65.27  68.50    0.049   2.28   2.28  3.35  3.35    22.3    29.5 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   3.5    0.0        1             175.61

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.27(ft)
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:26:15 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : G Proposed
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\G_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
G-1     0.55      2.32   26.60    26.60       3.30        0.000        4.211
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
G-1     CrcMh   0.550      2.32   26.60     3.30               0.00        4.211
OUT     Outlt   0.550      2.32   26.60     3.30               0.00        4.211
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   G-1     OUT     65.18   65.07   Cir 1  0.00   2.00   60.5    0.182  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.11  66.00  69.54    0.034   0.93   0.93  2.96  2.96     4.2     9.7 0.000
==================================================================================
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          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             60.53

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.00(ft)



file:///D|/cfa/2018/12030.Fountainview_Sec_1_&_Sec_2/ENG/H&H/HouStorm/H_Prop.txt[1/2/2019 4:07:39 PM]

HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 11/8/2018 2:34:55 PM

PROJECT NAME :  Fountainview
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : H Proposed
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\H_

DESIGN FREQUENCY   :  2   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q

(acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
H-1     0.55      2.64   26.86    26.86       3.28        0.000        4.768
H-2     0.55      2.30   26.58    26.58       3.30        0.000        4.177
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.

(acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
H-1     CrcMh   0.550      2.64   26.86     3.28               0.00        4.768
H-2     CrcMh   0.550      4.94   28.88     3.16               0.00        8.589
OUT     Outlt   0.550      4.94   28.88     3.16               0.00        8.589
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value

(ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   H-1     H-2     65.75   65.11   Cir 1  0.00   2.00   365.8   0.175  0.013 
2   H-2     OUT     65.11   65.01   Cir 1  0.00   2.00   56.6    0.177  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
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----------------------------------------------------------------------------------
1     66.94  66.59  69.99    0.044   1.00   1.48  3.02  1.91     4.8     9.5 0.000
2     66.59  66.49  69.02    0.143   1.48   1.48  3.44  3.44     8.6     9.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        2             422.44

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.49(ft)



 

Appendix D 
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:07:00 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : A 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\A_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A-1     0.55      2.44   26.70    26.70       3.29        0.000        4.421
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A-1     CrcMh   0.550      2.44   26.70     3.29               0.00        4.421
OUT     Outlt   0.550      2.44   26.70     3.29               0.00        4.421
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A-1     OUT     63.80   63.54   Cir 1  0.00   2.00   149.4   0.174  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     64.76  64.50  67.72    0.038   0.96   0.96  2.95  2.95     4.4     9.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             149.38

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A-1     0.55      2.44   26.70    26.70       6.82        0.000        9.157
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A-1     CrcMh   0.550      2.44   26.70     6.82               0.00        9.157
OUT     Outlt   0.550      2.44   26.70     6.82               0.00        9.157
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A-1     OUT     63.80   63.54   Cir 1  0.00   2.00   149.4   0.174  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.39  65.13  0.00     0.162   1.59   1.59  3.43  3.43     9.2     9.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             149.38

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 64.50(ft)
Critical elevation (Analysis) missing or invalid at node Id= A-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 65.13(ft)
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Critical elevation (Analysis) missing or invalid at node Id= A-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:24:17 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : AB Alternative 1 100-Year Proposed                              
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Al

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A       0.55      2.44   26.70    26.70       3.29        0.000        4.421
B       0.55      4.03   27.78    27.78       3.23        0.000        7.152
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
A       CrcMh   0.550      2.44   26.70     3.29               0.00        4.421
B       CrcMh   0.550      6.47   29.66     3.12               0.00       11.090
OUT     Outlt   0.550      6.47   29.66     3.12               0.00       11.090
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A       B       62.92   61.95   Cir 1  0.00   2.00   533.5   0.182  0.013 
2   B       OUT     60.95   60.76   Cir 1  0.00   2.50   140.5   0.135  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
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 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     63.87  62.54  66.92    0.038   0.95   0.95  3.01  3.01     4.4     9.7 0.000
2     62.54  62.35  65.45    0.072   1.59   1.59  3.36  3.36    11.1    15.1 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             533.5
  Circular       Concrete   2.5    0.0        1             140.49

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
A       0.55      2.44   26.70    26.70       6.82        0.000        9.157
B       0.55      4.03   27.78    27.78       6.71        0.000       14.876
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)



file:///D|/cfa/2018/12030.Fountainview_Sec_1_&_Sec_2/ENG/H&H/HouStorm/Alternative1AB100.txt[1/6/2019 3:43:16 PM]

---------------------------------------------------------------------------------
A       CrcMh   0.550      2.44   26.70     6.82               0.00        9.157
B       CrcMh   0.550      6.47   29.24     6.57               0.00       23.367
OUT     Outlt   0.550      6.47   29.24     6.57               0.00       23.367
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   A       B       62.92   61.95   Cir 1  0.00   2.00   533.5   0.182  0.013 
2   B       OUT     60.95   60.76   Cir 1  0.00   2.50   140.5   0.135  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     64.47  63.71  0.00     0.162   1.55   1.76  3.49  3.12     9.2     9.7 0.000
2     63.71  63.26  0.00     0.322   2.50   2.50  4.76  4.76    23.4    15.1 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             533.5
  Circular       Concrete   2.5    0.0        1             140.49

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================
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 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 62.35(ft)
Critical elevation (Analysis) missing or invalid at node Id= B Run # 2       
Critical elevation (Analysis) missing or invalid at node Id= A Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 63.26(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= B Run # 2       
Critical elevation (Analysis) missing or invalid at node Id= A Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:25:14 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : CDE Alternative 1 100-Year Proposed                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Al

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C       0.55      2.50   26.75    26.75       3.29        0.000        4.525
E       0.55      2.49   26.74    26.74       3.29        0.000        4.508
D-1     0.55      4.01   27.77    27.77       3.23        0.000        7.118
D-2     0.55      4.04   27.79    27.79       3.23        0.000        7.168
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C       CrcMh   0.550      2.50   26.75     3.29               0.00        4.525
E       CrcMh   0.550      2.49   26.74     3.29               0.00        4.508
D-1     CrcMh   0.550      6.50   29.37     3.13               0.00       11.200
D-2     CrcMh   0.550     13.04   30.55     3.07               0.00       21.994
OUT     Outlt   0.550     13.04   30.55     3.07               0.00       21.994
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C       D-2     64.81   63.79   Cir 1  0.00   2.00   564.9   0.181  0.013 
2   E       D-1     64.96   64.10   Cir 1  0.00   2.00   475.1   0.181  0.013 
3   D-1     D-2     63.10   62.79   Cir 1  0.00   2.50   236.4   0.131  0.013 
4   D-2     OUT     60.79   60.68   Cir 1  0.00   3.50   118.0   0.093  0.013 
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----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.61  65.79  68.81    0.040   0.96   2.00  3.02  1.44     4.5     9.7 0.000
2     65.92  64.72  68.96    0.039   0.96   0.96  3.01  3.01     4.5     9.7 0.000
3     64.72  62.98  68.10    0.074   1.62   1.62  3.33  3.33    11.2    14.9 0.000
4     62.98  62.87  66.29    0.047   2.19   2.19  3.48  3.48    22.0    30.8 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        2             1040.07
  Circular       Concrete   2.5    0.0        1             236.44
  Circular       Concrete   3.5    0.0        1             118.01

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        4 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C       0.55      2.50   26.75    26.75       6.82        0.000        9.375
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E       0.55      2.49   26.74    26.74       6.82        0.000        9.339
D-1     0.55      4.01   27.77    27.77       6.71        0.000       14.804
D-2     0.55      4.04   27.79    27.79       6.71        0.000       14.911
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C       CrcMh   0.550      2.50   26.75     6.82               0.00        9.375
E       CrcMh   0.550      2.49   26.74     6.82               0.00        9.339
D-1     CrcMh   0.550      6.50   29.01     6.59               0.00       23.558
D-2     CrcMh   0.550     13.04   29.83     6.51               0.00       46.696
OUT     Outlt   0.550     13.04   29.83     6.51               0.00       46.696
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C       D-2     64.81   63.79   Cir 1  0.00   2.00   564.9   0.181  0.013 
2   E       D-1     64.96   64.10   Cir 1  0.00   2.00   475.1   0.181  0.013 
3   D-1     D-2     63.10   62.79   Cir 1  0.00   2.50   236.4   0.131  0.013 
4   D-2     OUT     60.79   60.68   Cir 1  0.00   3.50   118.0   0.093  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.40  64.43  0.00     0.170   1.59   1.59  3.49  3.49     9.4     9.7 0.000
2     66.55  65.77  0.00     0.169   1.59   1.67  3.50  3.33     9.3     9.7 0.000
3     65.77  64.43  0.00     0.327   2.50   2.50  4.80  4.80    23.6    14.9 0.000
4     64.43  64.18  0.00     0.214   3.50   3.50  4.85  4.85    46.7    30.8 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
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=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        2             1040.07
  Circular       Concrete   2.5    0.0        1             236.44
  Circular       Concrete   3.5    0.0        1             118.01

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        4 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 62.87(ft)
Critical elevation (Analysis) missing or invalid at node Id= D-2 Run # 4       
HGL elevation below invert. Downstream HGL set to soffit elevation at Run# 1
Critical elevation (Analysis) missing or invalid at node Id= C Run # 1       
Critical elevation (Analysis) missing or invalid at node Id= D-1 Run # 3       
Critical elevation (Analysis) missing or invalid at node Id= E Run # 2       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 64.18(ft)
Run# 4  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= D-2 Run # 4       
Critical elevation (Analysis) missing or invalid at node Id= C Run # 1       
Run# 3  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= D-1 Run # 3       
Critical elevation (Analysis) missing or invalid at node Id= E Run # 2       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:27:26 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : FG Alternative 1 100-Year Proposed                              
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\Al

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F       0.55     13.27   30.77    30.77       3.05        0.000       22.296
G       0.55      2.32   26.60    26.60       3.30        0.000        4.211
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F       CrcMh   0.550     13.27   30.77     3.05               0.00       22.296
G       CrcMh   0.550     15.59   33.37     2.92               0.00       25.049
OUT     Outlt   0.550     15.59   33.37     2.92               0.00       25.049
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F       G       63.33   62.84   Cir 1  0.00   3.50   537.2   0.091  0.013 
2   G       OUT     61.84   61.57   Cir 1  0.00   4.00   375.4   0.072  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
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 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.56  64.18  68.83    0.049   2.23   2.23  3.45  3.45    22.3    30.5 0.000
2     64.18  63.91  67.84    0.030   2.34   2.34  3.27  3.27    25.0    38.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   3.5    0.0        1             537.22
  Circular       Concrete   4.0    0.0        1             375.42

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F       0.55     13.27   30.77    30.77       6.42        0.000       46.879
G       0.55      2.32   26.60    26.60       6.83        0.000        8.720
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
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---------------------------------------------------------------------------------
F       CrcMh   0.550     13.27   30.77     6.42               0.00       46.879
G       CrcMh   0.550     15.59   32.61     6.26               0.00       53.674
OUT     Outlt   0.550     15.59   32.61     6.26               0.00       53.674
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F       G       63.33   62.84   Cir 1  0.00   3.50   537.2   0.091  0.013 
2   G       OUT     61.84   61.57   Cir 1  0.00   4.00   375.4   0.072  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     67.35  66.09  0.00     0.215   3.50   3.50  4.87  4.87    46.9    30.5 0.000
2     66.09  65.57  0.00     0.138   4.00   4.00  4.27  4.27    53.7    38.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   3.5    0.0        1             537.22
  Circular       Concrete   4.0    0.0        1             375.42

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================
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 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 63.91(ft)
Critical elevation (Analysis) missing or invalid at node Id= G Run # 2       
Critical elevation (Analysis) missing or invalid at node Id= F Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 65.57(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= G Run # 2       
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= F Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:28:52 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : B Proposed                                                      
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\B_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       3.23        0.000        7.152
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     3.23               0.00        7.152
OUT     Outlt   0.550      4.03   27.78     3.23               0.00        7.152
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     63.50   63.26   Cir 1  0.00   2.00   140.1   0.171  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     64.81  64.57  68.10    0.099   1.31   1.31  3.28  3.28     7.2     9.4 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
B-1     0.55      4.03   27.78    27.78       6.71        0.000       14.876
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
B-1     CrcMh   0.550      4.03   27.78     6.71               0.00       14.876
OUT     Outlt   0.550      4.03   27.78     6.71               0.00       14.876
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   B-1     OUT     63.50   63.26   Cir 1  0.00   2.00   140.1   0.171  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.86  65.26  0.00     0.429   2.00   2.00  4.74  4.74    14.9     9.4 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             140.05

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 64.57(ft)
Critical elevation (Analysis) missing or invalid at node Id= B-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 65.26(ft)
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Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= B-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:30:10 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : C 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\C_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C-1     0.55      2.50   26.75    26.75       3.29        0.000        4.525
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C-1     CrcMh   0.550      2.50   26.75     3.29               0.00        4.525
OUT     Outlt   0.550      2.50   26.75     3.29               0.00        4.525
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C-1     OUT     65.14   65.02   Cir 1  0.00   2.00   67.2    0.178  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     66.11  65.99  70.50    0.040   0.97   0.97  3.00  3.00     4.5     9.6 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             67.23

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
C-1     0.55      2.50   26.75    26.75       6.82        0.000        9.375
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
C-1     CrcMh   0.550      2.50   26.75     6.82               0.00        9.375
OUT     Outlt   0.550      2.50   26.75     6.82               0.00        9.375
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   C-1     OUT     65.14   65.02   Cir 1  0.00   2.00   67.2    0.178  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.75  66.63  0.00     0.170   1.61   1.61  3.46  3.46     9.4     9.6 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             67.23

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.99(ft)
Critical elevation (Analysis) missing or invalid at node Id= C-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.63(ft)
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Critical elevation (Analysis) missing or invalid at node Id= C-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:31:51 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : D 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\D_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
D-1     0.55      4.01   27.77    27.77       3.23        0.000        7.118
D-2     0.55      4.04   27.79    27.79       3.23        0.000        7.168
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
D-1     CrcMh   0.550      4.01   27.77     3.23               0.00        7.118
D-2     CrcMh   0.550      8.05   28.75     3.17               0.00       14.030
OUT     Outlt   0.550      8.05   28.75     3.17               0.00       14.030
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   D-1     D-2     64.69   64.36   Cir 1  0.00   2.00   192.1   0.172  0.013 
2   D-2     OUT     63.86   63.68   Cir 1  0.00   2.50   140.8   0.128  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
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 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     65.99  65.81  69.24    0.098   1.30   1.45  3.28  2.91     7.1     9.4 0.000
2     65.81  65.63  69.27    0.116   1.95   1.95  3.41  3.41    14.0    14.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             192.12
  Circular       Concrete   2.5    0.0        1             140.78

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
D-1     0.55      4.01   27.77    27.77       6.71        0.000       14.804
D-2     0.55      4.04   27.79    27.79       6.71        0.000       14.911
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
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---------------------------------------------------------------------------------
D-1     CrcMh   0.550      4.01   27.77     6.71               0.00       14.804
D-2     CrcMh   0.550      8.05   28.45     6.64               0.00       29.418
OUT     Outlt   0.550      8.05   28.45     6.64               0.00       29.418
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   D-1     D-2     64.69   64.36   Cir 1  0.00   2.00   192.1   0.172  0.013 
2   D-2     OUT     63.86   63.68   Cir 1  0.00   2.50   140.8   0.128  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     67.71  66.90  0.00     0.425   2.00   2.00  4.71  4.71    14.8     9.4 0.000
2     66.90  66.18  0.00     0.510   2.50   2.50  5.99  5.99    29.4    14.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             192.12
  Circular       Concrete   2.5    0.0        1             140.78

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================
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 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.63(ft)
Critical elevation (Analysis) missing or invalid at node Id= D-2 Run # 2       
Critical elevation (Analysis) missing or invalid at node Id= D-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.18(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= D-2 Run # 2       
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= D-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:34:02 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : E 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\E_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
E-1     0.55      2.49   26.75    26.75       3.29        0.000        4.507
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
E-1     CrcMh   0.550      2.49   26.75     3.29               0.00        4.507
OUT     Outlt   0.550      2.49   26.75     3.29               0.00        4.507
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   E-1     OUT     64.99   64.86   Cir 1  0.00   2.00   77.4    0.168  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     65.97  65.84  68.88    0.039   0.98   0.98  2.93  2.93     4.5     9.3 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             77.36

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
E-1     0.55      2.49   26.75    26.75       6.82        0.000        9.337
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
E-1     CrcMh   0.550      2.49   26.75     6.82               0.00        9.337
OUT     Outlt   0.550      2.49   26.75     6.82               0.00        9.337
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   E-1     OUT     64.99   64.86   Cir 1  0.00   2.00   77.4    0.168  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.65  66.52  0.00     0.169   1.66   1.66  3.36  3.36     9.3     9.3 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             77.36

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.84(ft)
Critical elevation (Analysis) missing or invalid at node Id= E-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.52(ft)
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Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= E-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:35:29 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : F 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\F_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F-1     0.55     13.27   30.77    30.77       3.05        0.000       22.296
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F-1     CrcMh   0.550     13.27   30.77     3.05               0.00       22.296
OUT     Outlt   0.550     13.27   30.77     3.05               0.00       22.296
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F-1     OUT     63.14   62.99   Cir 1  0.00   3.50   175.6   0.085  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     65.42  65.27  68.50    0.049   2.28   2.28  3.35  3.35    22.3    29.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   3.5    0.0        1             175.61

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
F-1     0.55     13.27   30.77    30.77       6.42        0.000       46.879
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
F-1     CrcMh   0.550     13.27   30.77     6.42               0.00       46.879
OUT     Outlt   0.550     13.27   30.77     6.42               0.00       46.879
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   F-1     OUT     63.14   62.99   Cir 1  0.00   3.50   175.6   0.085  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.87  66.49  0.00     0.215   3.50   3.50  4.87  4.87    46.9    29.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   3.5    0.0        1             175.61

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 65.27(ft)
Critical elevation (Analysis) missing or invalid at node Id= F-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.49(ft)
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Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= F-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:36:54 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : G 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\G_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
G-1     0.55      2.32   26.60    26.60       3.30        0.000        4.211
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
G-1     CrcMh   0.550      2.32   26.60     3.30               0.00        4.211
OUT     Outlt   0.550      2.32   26.60     3.30               0.00        4.211
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   G-1     OUT     65.18   65.07   Cir 1  0.00   2.00   60.5    0.182  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     66.11  66.00  69.54    0.034   0.93   0.93  2.96  2.96     4.2     9.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             60.53

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
G-1     0.55      2.32   26.60    26.60       6.83        0.000        8.720
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
G-1     CrcMh   0.550      2.32   26.60     6.83               0.00        8.720
OUT     Outlt   0.550      2.32   26.60     6.83               0.00        8.720
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   G-1     OUT     65.18   65.07   Cir 1  0.00   2.00   60.5    0.182  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.67  66.56  0.00     0.147   1.49   1.49  3.47  3.47     8.7     9.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             60.53

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.00(ft)
Critical elevation (Analysis) missing or invalid at node Id= G-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 66.56(ft)
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Critical elevation (Analysis) missing or invalid at node Id= G-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:38:39 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : H 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\H_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
H-1     0.55      2.64   26.86    26.86       3.28        0.000        4.768
H-2     0.55      2.30   26.58    26.58       3.30        0.000        4.177
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
H-1     CrcMh   0.550      2.64   26.86     3.28               0.00        4.768
H-2     CrcMh   0.550      4.94   28.88     3.16               0.00        8.589
OUT     Outlt   0.550      4.94   28.88     3.16               0.00        8.589
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   H-1     H-2     65.75   65.11   Cir 1  0.00   2.00   365.8   0.175  0.013 
2   H-2     OUT     65.11   65.01   Cir 1  0.00   2.00   56.6    0.177  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
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 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     66.94  66.59  69.99    0.044   1.00   1.48  3.02  1.91     4.8     9.5 0.000
2     66.59  66.49  69.02    0.143   1.48   1.48  3.44  3.44     8.6     9.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        2             422.44

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
H-1     0.55      2.64   26.86    26.86       6.81        0.000        9.883
H-2     0.55      2.30   26.58    26.58       6.84        0.000        8.647
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
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H-1     CrcMh   0.550      2.64   26.86     6.81               0.00        9.883
H-2     CrcMh   0.550      4.94   28.65     6.62               0.00       18.000
OUT     Outlt   0.550      4.94   28.65     6.62               0.00       18.000
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   H-1     H-2     65.75   65.11   Cir 1  0.00   2.00   365.8   0.175  0.013 
2   H-2     OUT     65.11   65.01   Cir 1  0.00   2.00   56.6    0.177  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     68.06  67.37  0.00     0.189   1.73   2.00  3.41  3.15     9.9     9.5 0.000
2     67.37  67.01  0.00     0.628   2.00   2.00  5.73  5.73    18.0     9.5 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        2             422.44

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        2 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 
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Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 66.49(ft)
Critical elevation (Analysis) missing or invalid at node Id= H-2 Run # 2       
Critical elevation (Analysis) missing or invalid at node Id= H-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 67.01(ft)
Run# 2  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= H-2 Run # 2       
Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= H-1 Run # 1       
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HouStorm  (City Of Houston STORM DRAIN DESIGN)        Version 2.1, Update: Nov/01/2007
                                                      Run @ 1/6/2019 3:39:50 PM

PROJECT NAME :  Fountainview                    
JOB NUMBER  :   1812-030        
PROJECT DESCRIPTION : J 100-Year Proposed                                             
PROJECT File: D:\cfa\2018\12030.Fountainview_Sec_1_&_Sec_2\ENG\H&H\HouStorm\J_

DESIGN FREQUENCY   :  2   Years
ANALYSYS FREQUENCY :  100   Years
MEASUREMENT UNITS:   ENGLISH

         OUTPUT FOR DESIGN FREQUENCY of:  2   Years
         ===========================================

Runoff Computation for Design Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
J-1     0.55      3.99   27.76    27.76       3.23        0.000        7.084
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
J-1     CrcMh   0.550      3.99   27.76     3.23               0.00        7.084
OUT     Outlt   0.550      3.99   27.76     3.23               0.00        7.084
---------------------------------------------------------------------------------

Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   J-1     OUT     66.93   66.83   Cir 1  0.00   2.00   55.3    0.181  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
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1     68.21  68.11  70.84    0.097   1.28   1.28  3.34  3.34     7.1     9.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             55.31

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 

=============================================================================

         OUTPUT FOR ANALYSYS FREQUENCY of:  100   Years
         =============================================

Runoff Computation for Analysis Frequency.
=============================================================================
ID     C Value    Area     Tc    Tc Used    Intensity    Supply Q    Total Q
                 (acre)  (min)   (min)       (in/hr)      (cfs)       (cfs)
-----------------------------------------------------------------------------
J-1     0.55      3.99   27.76    27.76       6.71        0.000       14.733
-----------------------------------------------------------------------------

Cumulative Junction Discharge Computations
=================================================================================
Node    Node  Weighted  Cumulat. Cumulat. Intens.   User     Additional    Total
I.D.    Type  C-Value   Dr.Area    Tc              Supply Q   Q in Node    Disch.
                        (acres)   (min)   (in/hr)    cfs)       (cfs)      (cfs)
---------------------------------------------------------------------------------
J-1     CrcMh   0.550      3.99   27.76     6.71               0.00       14.733
OUT     Outlt   0.550      3.99   27.76     6.71               0.00       14.733
---------------------------------------------------------------------------------
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Conveyance Configuration Data
==================================================================================
Run   Node  I.D.    FlowLine Elev.
 #    US     DS       US      DS   Shape #  Span  Rise   Length  Slope  n_value
                     (ft)    (ft)           (ft)  (ft)    (ft)    (%)
----------------------------------------------------------------------------------
1   J-1     OUT     66.93   66.83   Cir 1  0.00   2.00   55.3    0.181  0.013 
----------------------------------------------------------------------------------

Conveyance Hydraulic Computations.  Tailwater = 0.000 (ft)
==================================================================================
Run  Hyd. Gr.line  Crit.Elev            Depth       Velocity                  Junc
 #    US     DS      US     Fr.Slope Unif. Actual Unif. Actual   Q      Cap   Loss
     (ft)   (ft)    (ft)     (%)     (ft)  (ft)   (f/s) (f/s)  (cfs)    (cfs) (ft)
----------------------------------------------------------------------------------
1     69.06  68.83  0.00     0.421   2.00   2.00  4.69  4.69    14.7     9.7 0.000
==================================================================================

          SUMMARY OF STORM DRAIN STRUCTURE QUANTITIES
        ===============================================
NOTE:
 The convey length should be from upstream to downstream inside box.
 This length may also be used as Pay Item.
 Using hydraulic length, from node center to node center, may result in profile error,
 and this length should not be used as Pay Item.

LINKS:
=======================================================================
Type of Convey   Material   Rise   Span  Number of Links   Quantity 
 Structure                  (ft)   (ft)   of this type       (ft)
-----------------------------------------------------------------------
  Circular       Concrete   2.0    0.0        1             55.31

NODES:
=================================================================================
 Type of Inlet        Type of Grate Inlet  Grate Grate  Grate  Grate    Quantity
  Structure                         Length Width Length Area  Perimeter  (each)
                                    (ft)    (ft)   (ft)  (ft)   (ft)
---------------------------------------------------------------------------------
Circular Manhole                    0.0     0.0    0.0   0.0    0.0        1 
Outlet                              0.0     0.0    0.0   0.0    0.0        1 
===================================END===========================================

 NORMAL TERMINATION OF HOUSTORM. 

Warning Messages for current project:

        Runoff Frequency of: 2 Years
Tailwater set to uniform depth elevation = 68.11(ft)
Critical elevation (Analysis) missing or invalid at node Id= J-1 Run # 1       

        Runoff Frequency of: 100 Years
Tailwater set to uniform depth elevation = 68.83(ft)
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Run# 1  Insufficient capacity.
Critical elevation (Analysis) missing or invalid at node Id= J-1 Run # 1       



Upper Greens Bayou - Smith Road Area HMGP Flood 
Mitigation Project,
Parkland Estates & Humble Road Place 
Thursday, June 7, 2018 

Existing Conditions 
HC Description: Construct detention pond, construct underground trunk line and extreme event overflow

The project area is located partially in the 100-Yr floodplain, partially in the 500-Yr floodplain, and partly

outside the 500-Yr floodplain. Designated area subject to inundation by the 1-percent-annual-chance

“Zone AE” and area of minimal flood hazard “Zone X”.

o The Parkland Estates subdivision is primarily located outside of the 500-Yr floodplain but a small

area to the north falls inside the 500-Yr floodplain.

o The Humble Road Place subdivision has areas inside the 100-Yr floodplain, inside the 500-Yr

floodplain, and outside the FEMA 500-Yr floodplain.

o FEMA Zone AE – “Areas subject to inundation by the 1-percent-annual-chance flood event

determined by detailed methods. Mandatory flood insurance purchase requirements and

floodplain management standards apply.”

o FEMA Zone X – “Minimal risk areas outside the 1-percent and .2-percent-annual-chance

floodplains. No BFEs or base flood depths are shown within these zones.”

o Parkland Estates subdivision – no floodway; 500-Yr floodplain and outside 500-Yr floodplain.

o Humble Road Place subdivision – floodway; Located inside the flood zone to the south along

Greens Bayou.

• There are two FEMA model/streams. The southern stream runs from the west to the east and the

northern stream runs from the north to the southeast of the subdivisions.

o Greens Bayou:

▪ Stream P100-00-00

▪ High water marks for the Hurricane Harvey event, located approximately 9,500 ft. DS of

the Humble Road Place subdivision, are 0.2’ lower than the 100-Yr WSEL. Likewise, high

water marks, approximately 8,600 ft. US of the Humble Road Place subdivision, are 0.1’

lower than the 100-Yr WSEL.

▪ Local drainage systems typically drain from northwest to southeast and empty into

Greens Bayou. Small drainage ditches and retention ponds are used to release water

into Greens Bayou.

▪ There appears to be no backwater impacts from Greens Bayou into the project area.

o Tributary to Greens Bayou:

▪ Stream P133-00-00

▪ No high water marks for this stream during the Hurricane Harvey event.

▪ Local drainage systems typically drain from northwest to southeast and empty into the

tributary to Greens Bayou. Small drainage ditches, roadside ditches and retention ponds

are used to release water into the tributary to Greens Bayou.

▪ There is a major backwater impact at the railroad bridge crossing of the tributary to

Greens Bayou. The railroad bridge forces all floodplain flow through its single bridge

opening and causes a backwater of over 1.5’ in the 100-year storm.  This backwater

causes overflows into the project area that then must make their way through the

subdivisions South and eventually into Greens Bayou, approximately one mile away.



Local Information: 

• Parkland Estates subdivision: 

o As-builts were not available for this area.   

o Roadside drainage ditches and driveway culverts capture and convey drainage in this area. The 

actual conveyance path for drainage in this area could not be determined but it is assumed that 

the local drainage flows into a neighboring system and then either into Greens Bayou to the 

south or the tributary to Greens Bayou to the north. 

o Road elevations and existing ground elevations are essentially the same and houses are primarily 

slab on grade design. There are no detention ponds nearby, therefore storm water takes a direct 

path to either Greens Bayou or the tributary to Greens Bayou. 

• Humble Road Place Subdivision:  

o As-builts were not available for this area.   

o Roadside drainage ditches and driveway culverts capture and convey drainage in this area. The 

actual conveyance path for drainage in this area could not be determined. It is assumed that the 

local drainage flows into a neighboring system and then into the tributary to Greens Bayou to the 

north for the northern area of this subdivision or that it flows directly into Greens Bayou in the 

southern area of this subdivision. 

o Road elevations and existing ground elevations are essentially the same and houses are primarily 

slab on grade design. There are no detention ponds nearby, therefore storm water takes a direct 

path to either Greens Bayou or the tributary to Greens Bayou. 

Existing Conditions: 

• Parkland Estates subdivision: 

o Hurricane Harvey Flood Event (Sept 2017) (100-Yr event). 

▪ In this area, the Hurricane Harvey flooding event appeared to be approximately a 100-Yr 

riverine flooding event. The high water marks located both upstream and downstream 

of the subdivision are less than the 100-Yr event by 0.1’ and 0.2’ respectively. 

▪ Per GIS, 54 homes within the Parkland Estates subdivision reported flood damage. 

▪ Of the homes that reported flooding 16 fell within the 500-Yr floodplain and the 

remainder were located outside the 500-Yr floodplain. 

▪ The degree of flooding impacts ranged from 4” to 30” with an average of almost 12.5”. 

• Humble Road Place Subdivision:  

o Hurricane Harvey Flood Event (Sept 2017) (100-Yr event). 

▪ In this area, the Hurricane Harvey flooding event appeared to be approximately a 100-Yr 

riverine flooding event. The high water marks located both upstream and downstream 

of the subdivision are less than the 100-Yr event by 0.1’ and 0.2’ respectively. 

▪ Per GIS, 202 homes within the Humble Road Place subdivision reported flood damage. 

▪ Of the homes that reported flooding 48 fell within the 500-Yr floodplain, 52 fell within 

the 100-Yr floodplain, 12 fell within the regulatory floodway and the remainder were 

located outside the 500-Yr floodplain. 

▪ The degree of flooding impacts ranged from 2” to 72” with an average of almost 30.3”. 

▪ In general flood depths progressively decreased the farther from the floodway the 

building was located, which is to be expected. 

• Tax Day Flood Event (April 2016): 

o No flooding in either subdivision was reported during the Tax Day flooding event. 

 

 

 



• Storm Sewer System: 

o Parkland Estates subdivision: 

▪ No As-Built plans were provided to show the design of the storm sewer system for the 

Parkland Estates subdivision. 

▪ Aerial imagery was examined thoroughly. The existing drainage system is assumed to be 

designed to the standards for when the development was built (not long after 1953). 

▪ One item that was noted during the examination of the aerial imagery is that the flow 

path of the water once it enters the roadside ditches could not be determined. The 

outlet for the water collected in the roadside ditches could not be found either. It is 

assumed that the vegetation in the area is obstructing our ability to find this outlet. 

o Humble Road Place Subdivision:  

▪ No As-Built plans were provided to show the design of the storm sewer system for the 

Humble Road Place subdivision. 

▪ Aerial imagery was examined thoroughly. The existing drainage system is assumed to be 

designed to the standards for when the development was built (not long after 1953). 

▪ One item that was noted during the examination of the aerial imagery is that the flow 

path of the water once it enters the roadside ditches could not be determined. The 

outlet for the water collected in the roadside ditches could not be found either. It is 

assumed that the vegetation in the area is obstructing our ability to find this outlet. 

• Riverine Flooding Impacts: 

o Greens Bayou: 

▪ The north bank of Greens Bayou is approximately at elevation 57’. 

▪ Greens Bayou does overflow its banks during storms events that are less than a 100-Yr 

event. 

o Tributary to Greens Bayou: 

▪ The south bank of the tributary to Greens Bayou is approximately at elevation 63’. 

▪ The tributary to Greens Bayou has some overflow of its banks during storm events that 

are less than a 100-Yr event in this area. Downstream of Smith Road however, the 

overflow is much more contained until it feeds into Greens Bayou. 

o The majority of the flooded structures are in an area between Greens Bayou and the tributary to 

Greens Bayou.  Much of this area is not shown as being in the 100-year or 500-year floodplain.  

However, it was apparent that the FIS model was based on older data and doesn’t accurately 

depict the railroad and roadway high ground constrictions in the area.  Therefore, a 2D HEC-RAS 

model was developed to better track the potential overflow. Exhibits showing the 2D model 

flooding patterns are attached. Results matched the reported flooding information well. 

o The main overflow point identified by 2D HEC-RAS occurs between the railroad tracks and Old 

Humble Road.  The water sheet flows down the subdivision between the railroad and Old 

Humble Road until it drains into Greens Bayou approximately one-mile South. 

o This overflow is essentially shallow sheet flow in the range of 0 to 2 feet. 

• H&H Analysis & Assumptions: 

o 2D model was created to analyze potential overflows and backwater impacts from Greens Bayou 

and the Tributary to Greens Bayou.   

o Because it was assumed that the enclosed systems were adequately designed, the 2D model only 

included the riverine flows, it did not model rainfall on mesh.  

o Lidar was utilized for the model terrain.  The lidar data does not include channel bathymetry.  

Therefore, the channels shown in the model are smaller than they actual channels and would be 

a limitation of the 2D model.  It is likely the impacts of this are negligible in the larger events but 

there may be some impacts to the model results for smaller events.   

o Manning’s n-values for the channel used the same as the FEMA model. 



o Upstream and Downstream boundary conditions for the model utilized FEMA model water 

surface elevations for the 50, 100, and 500 year events on Greens Bayou and FEMA model 

discharges for the Tributary to Greens Bayou.  

Existing Conditions Conclusion: 

• After reviewing the FEMA models, NFHL Mapping, Damage Points, and High Water Elevations, it appears 

that this is not a localized drainage issue that would be remedied by constructing a detention pond or 

upsizing local drainage systems for the Parkland Estates subdivision or the Humble Road Place 

subdivisions. 

• Instead, it appears that this area is inundated by overflow from the tributary to Greens Bayou that 

overflows its bank due to a constriction at the nearby railroad bridge and then enters the subdivisions. 

This was confirmed with the 2D model. 

• Flooding only occurred during the Hurricane Harvey event. The event in this area was approximately a 

100-Yr storm event. 

• Based on models, this area is also impacted in the 50-Yr, 100-Yr, and 500-Yr events.  See attached exhibits 

for existing 2D model ponding limits for each of these events.   

• It appears that the project area is inundated with overflow from Greens Bayou Tributary that then travels 

South through the subdivisions between the railroad and Old Humble Road until it drains into Greens 

Bayou approximately one-mile South. This overflow into the subdivisions causes flooding and damage to 

the houses located in the developments. 
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Upper Greens Bayou - Smith Road Area HMGP Flood 
Mitigation Project,
Parkland Estates & Humble Road Place 
July 13, 2018 

Proposed Conditions 
HC Description: Construct detention pond, construct underground trunk line and extreme event overflow.  It was 

determined that the flooding source was not due to local drainage deficiencies; thus, simple localized storm 

water improvements would not suffice.  Instead, it was determined that the flooding was due to overflow from 

the Tributary to Green Bayou (located between Upshaw Drive and Hamblen Drive, just east of I-69).  From the 2D 

model of the existing conditions, it appears that the project area is inundated with overflow from Greens Bayou 

Tributary that then travels South through the subdivisions between the railroad and Old Humble Road until it 

drains into Greens Bayou approximately one-mile to the south. This overflow into the subdivisions causes flooding 

and damage to the houses located in the developments. 

n  • ted to analyze potential overflows and backwater impacts from Greens Bayou and

the Tributary to Greens Bayou.

• Because it was assumed that the enclosed systems were adequately designed, the 2D model only

included the riverine flows, it did not model rainfall.

• Manning’s n-values for the channel used the same as the FEMA model.

• Upstream and Downstream boundary conditions for the model utilized FEMA model water surface

elevations for the 50, 100, and 500 year events on Greens Bayou and FEMA model discharges for the

Tributary to Greens Bayou.

Proposed Solution Alternatives and Findings: 

To try and eliminate the overflows into the Parkland Estates and Humble Road Place subdivisions, a berm is 

proposed along the Northern edge of the subdivision, as close to the subdivision as possible and within the County 

ROW where possible.  See the image below to see the proposed berm alignment.  The berm starts at the high 

ground along I-69 and runs easterly to Old Humble Road where it turns NE and crosses Aldine Bender Rd.  It then 

runs East along the North edge of Aldine Bender Road and turns South just before the railroad tracks until it ties 

into the railroad high ground.  It then runs East and terminates at Smith Road.  This would require a small 

(approximately 6 inches) roadway raise at the intersection of Old Humble Road and Aldine Bender Road.   

Proposed Berm 

2D model was crea



The berm was modeled to determine the impacts that it would have on surrounding properties.  As suspected, 

blocking the overflows into the neighborhoods with a berm would cause a rise upstream and downstream of the 

berm.  This is because the flow that was overtopping and diverting south now will have to proceed down the 

tributary until it’s confluence with Greens Bayou.  The average rise for each storm event by doing the berm only is 

listed below. 

o 0.35’ in the 50-Yr  

o 0.45’ in the 100-Yr  

o 0.41’ in the 500-Yr  

Because additional improvements would be required to mitigate the rise due to the berm, several different 

solutions were considered.  The selected solution and one alternative are listed below. 

1. Selected Project – Construct the berm widen existing channel from 1000’ north of Old Humble Road to 

1000’ south of Mesa Drive in conjunction with a connector channel and new drainage structure under the 

railroad. 

2. Alternative Project – Construct the berm and excavate two large detention areas (not modeled).  No 

channel widening would be done for the alternative project. 

The exhibits below show where these two options are located. 

 



 

While a berm is a possible solution to the problem, the localized improvements that were looked at as part of this 

analysis cause negative impacts on other developments nearby (upstream, downstream, and on the other side of 

the channel).  Numerous different alternatives were considered to try and mitigate the rise caused by the 

proposed berm.  The localized improvements considered in those alternatives reduced the amount of rise, but did 

not fully mitigate it everywhere.  The berm with channel widening solution was the only option that mitigating the 

rise caused by the berm.  The detention option was considered as the alternative, but not modeled.   

The 100-year water surface elevation model results are represented in the figure below.  These numbers are 

intended to represent the water surface at the stream centerline, the water surface will vary spatially across the 

floodplain due to undulations in the topography.  The dark blue line indicates the existing condition. 

 



The image below shows the alignment of the water surface profile (shown above) within the project area. 

 

Assumptions: 
o No replacement of Old Humble Rd, RR, or Smith Rd bridges will be required.  The openings 

through the bridges are roughly the same as the proposed channel.  Some channel shaping 

may be needed, but it would be minor and require no bridge modifications. 
o The connector channel between the RR and Smith Rd is needed to pull the flow away from 

the Forged Components property.  It is possible that this portion of the existing channel 

could be widened as opposed to constructing the connector channel and culvert.  This is 

considered a conservative assumption and can be value engineered during the next phase of 

design. 
o Berm top width of 10’.  Could possibly be narrower, and could provide roadway raise 

instead of to the side of the roads. 
o More detailed data and modeling in the next phase of design could affect results. The 

proposed solution is intentionally conservative, as can be seen by comparing Option 2 to the 

Existing conditions in the above profile exhibit.  Value engineering could reduce the size of 

the proposed channel widening to minimize the excavation while still achieving the desired 

benefit. 

 

QUANTITIES 

Berm: 

• Channel widening improvement adjacent to Grand Parkway 
o 10' top 
o 3:1 side slopes 
o Height = 0.5’-4.5’ (2.25’ avg) (Deepest area at ditch along north side of Aldine Rd) 



o Berm Length = 4,760’ 
o Berm XS Area = 38 sq ft / lft average yields 6,650 cu yd 

• Area = 2 x (0.5 x 6.75’ x 2.25’) + 10’ x 2.25’ = 38 sq ft 

• Volume = 38 sq ft x 4,760’ / 27 cu ft/cu yd = 6,650 cu yd 
o Total Fill = 6,650 cu yd 

o Drainage/Construction Easement, assume 30’ along the full corridor will be needed 

• 4,760’ x 30’ / 43,560 sf/ac = 3.3 acres 

 

Storm Structures:  

• 3-10'x8' RCB, 65 LF (under railroad) 

 

Excavation: 

• Channel widening improvement adjacent to Grand Parkway 
o 20' flat bottom 
o 2:1 side slopes (0’-5’ depth), 3:1 side slopes (+5’ depth) 
o Depth = 8’-12’ (10’ avg) 
o Upstream Channel Length = 1,000’ (upstream of RR) 
o Connector Channel Length = 1,200’ (between RR and Smith Rd) 
o Downstream Channel Length = 4,200’ (downstream of Smith Rd) 
o Upstream Channel Excavation = 95 sq ft / lft average yields 3,520 cu yd 

• See typical cross-section exhibits below for cut area 

• Volume = 95 sq ft x 1,000’ / 27 cu ft/cu yd = 3,520 cu yd 
o Connector Channel Excavation = 530 sq ft / lft average yields 23,560 cu yd 

• See typical cross-section exhibits below for cut area 

• Volume = 530 sq ft x 1,200’ / 27 cu ft/cu yd = 23,560 cu yd 
o Downstream Channel Excavation = 330 sq ft / lft average yields 51,340 cu yd 

• See typical cross-section exhibits below for cut area 

• Volume = 330 sq ft x 4,200’ / 27 cu ft/cu yd = 51,340 cu yd 
o Total Excavation = 78,420 cu yd 

o Drainage/Construction Easement, assume 60’ to 120’ (100’ average) along the channel 

widening corridor downstream of the railroad will be needed 

• (1200’+4200’) x 100’ / 43,560 sf/ac = 12.4 acres 

 

Slope Protection (riprap) 

• 2:1 sideslopes 
o 20’ flat bottom, 40’ top width 
o Average depth 5’ 
o Length 6,400’ 
o Riprap Depth = 24” (D100=18”, VEL<6fps) 
o Total Riprap = 19,000 cu yd (also equal to excavation required to install) 

• 40’ x 6400’ x 2’ / 27 cu ft/cu yd = 19,000 cu yd 

 

Affected Parcels: 

• See parcel exhibit and table below 

 



Upstream Channel XSEC (typical) 

 

Connector Channel XSEC (typical) 

 



Downstream Channel XSEC (typical) 

 

Berm Profile 

 



Parcels Potentially Impacted by Right-of-Way Takings and Easements 

 

ID OBJECTID HCAD_NUM City Zip LocName 

0 15773 0710440210420 HUMBLE 77396 OLD HUMBLE 

1 15938 0710440140342 HUMBLE 77396 EASTEX 

2 18224 0451220000075 HUMBLE 77396 SMITH 

3 18225 0451220000071 HUMBLE 77396 SMITH 

4 18300 0451220000070 HUMBLE 77396 SMITH 

5 18301 0451220000026 HUMBLE 77396 SMITH 

6 18461 0451220000202 HUMBLE 77396 SMITH 

7 19918 1293630010042 HUMBLE 77396 MESA 

8 19922 1330050010070 HUMBLE 77396 MESA 

9 19923 1294630010052 HUMBLE 77396 OFF STONEBRIDGE CREEK 

10 19989 0441570010001 HUMBLE 77396 SMITH 

11 20333 0710440200407 HUMBLE 77396 OLD HUMBLE 

12 20371 1330900010004 HUMBLE 77396 SMITH (SETTEGAST) 

13 20372 1330900010007 HUMBLE 77396 SMITH (SETTEGAST) 

14 20505 1330900010001 HUMBLE 77396 SMITH (SETTEGAST) 

15 21675 0440250000404 HUMBLE 77396 OLD HUMBLE 

16 21676 0440250000385 HUMBLE 77396 ALDINE BENDER RD 

17 21728 0440250000408    

18 21730 0710440210408 HUMBLE 77396 ALDINE BENDER 

19 21855 0440250000376 HUMBLE 77396 OLD HUMBLE 

20 21856 0440250000030 HUMBLE 77396 ALDINE BENDER 

21 21878 0451220000152 HUMBLE 77396 RR PROPERTY 

22 21879 0451220000150 HUMBLE 77396 R R PROPERTY 

23 21880 0451220000151 HUMBLE 77396 R R PROPERTY 

 



500yr Existing Condition Inundation Map 

 

500yr Proposed Condition Inundation Map 

 



100yr Existing Condition Inundation Map 

 

100yr Proposed Condition Inundation Map 

 



50yr Existing Condition Inundation Map 

 

50yr Proposed Condition Inundation Map 

 

 



 

 

 
 

Appendix 5-4H:  
San Jacinto Master Drainage Plan 

  



 

APPENDIX 5-4H SJMDP 
The San Jacinto Regional Master Drainage Plan report can be accessed at the following location. 

Citation: 

Halff Associates, Inc. & Freese and Nichols, Inc. "San Jacinto Regional Watershed Master Drainage 
Plan." 2020. Document. 

Website: 

https://www.hcfcd.org/Activity/Active-Projects/San-Jacinto-River/C-17-San-Jacinto-River-
Watershed-Study 

 

https://www.hcfcd.org/Activity/Active-Projects/San-Jacinto-River/C-17-San-Jacinto-River-Watershed-Study
https://www.hcfcd.org/Activity/Active-Projects/San-Jacinto-River/C-17-San-Jacinto-River-Watershed-Study


 

 

 
 

Appendix 5-4I:  
Coastal Texas Protection and Restoration Feasibility Study  

  



 

APPENDIX 5-4I COASTAL TEXAS PROTECTION AND 
RESTORATION FEASIBILITY STUDY FINAL REPORT 

The Coastal Texas Protection and Restoration Feasibility Study Final Report can be accessed at the 
following location. 

Citation: 

USACE. “Coastal Texas Protection and Restoration Feasibility Study Final Report.” 2021. Document. 

Website: 

https://coastalstudy.texas.gov/draft-proposal/index.html 

https://coastalstudy.texas.gov/draft-proposal/index.html


 

 

 
 

Appendix 5-5:  
FMX One-Page Summaries 

  



 

 

 
 

Appendix 5-5A:  
One-Page Summaries of Recommended FMPs 
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