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Il. GENERAL PURPOSE

The purpose of this guideline is to assist professionals in the preparation of a Drainage Impact
Analysis (DIA) by outlining the minimum requirements acceptable for review by the City of Houston.

The objective of a DIA is to demonstrate that a proposed development or redevelopment will
not adversely impact upstream or downstream drainage systems and will comply with applicable City,
County, and regional drainage criteria.

Il. SCOPE OF WORK
Drainage Impact Analysis (DIA) is required for, but not limited to, the following:
e Developments with tract sizes of 20 acres or greater (Drainage Master Plan required)
e CQutfall analyses
e Public right-of-way (ROW) stormwater drainage system design
e Roadside ditch-to-storm sewer conversions
e Replats affecting existing drainage patterns

e Developments located immediately adjacent to Lake Houston that do not discharge directly
into Lake Houston

e Evaluation of public drainage system capacity for increased undetained runoff resulting
from additional impervious cover.

lll. SUBMITTAL REQUIREMENTS

The Professional Engineer (PE) responsible for preparing the DIA shall seal, sign, and date the report
prior to submittal.

Incomplete submittals will not be accepted and will be rejected immediately, without review. For
detailed submittal requirements, refer to COH IDM Section 9.7.01.D.
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The Drainage Impact Analysis shall include, at a minimum, the following sections:

1. Executive Summary
Provide a concise overview of the project and analysis.

a. Project Description
Describe the project name, location, boundaries, and tract size. Include a vicinity map
and project location map.

b. Objectives
A clear statement of project objectives and scope of work; include sections or phases, if
applicable.

c. Methodology
Describe the hydrologic/hydraulic methodologies applied. Identify all modeling software
used and summarize key assumptions.

All requirements for “applicable software” as defined in IDM chapter 9 Section 9.2.01.A
shall be followed. We recommend utilizing the InfoWorks ICM model in city limit, as it is
consistent with the modeling approach used for the City of Houston Stormwater Master
Plan. Further information on the Stormwater Master Plan is available

at https://www.houstonpublicworks.org/houston-stormwater-master-plan.

d. Detention and Mitigation Summary
Provide details of the proposed detention volume and rate. Include Mitigation volume
separate from detention. Show outfall location(s), size, and restrictor information.
describe storage type (wet/dry/underground).

e. Regulatory Criteria
List all applicable regulatory agencies and jurisdictions whose criteria govern the
project. Reference the drainage criteria of the receiving jurisdiction.

f. Summary Results
Provide analysis results in the summary table shown below.
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GUIDELINES
DRAINAGE AND DETENTION SUMMARY TABLE
Detention Basin Service area acres
Offsite Drainage Area acres

50% AEP | 10% AEP | 1% AEP
(2-yr) (10-yr) | (100-yr)

Storm Event

Offsite Drainage Area Inflow (cfs)

Maximum Allowable Outflow (without offsite flow) (cfs)

Maximum Outflow Provided (without offsite flow) (cfs)

Lowest Natural or Finished Ground Elevation
Estimate

Detention Pond | Max Allowable Water Surface (with 1 ft

Elevations (ft) freeboard)
(1988 NGVD,
2001 Adj) Design Water Surface Elevation

Water Surface Elevation Calculated

Minimum Storage Rate Required (ac-ft/ac)

Storage Detention Storage Provided (ac-ft)

Detention Storage Rate Provided (ac-
ft/ac)

Outfall pipe size (inches)

Outflow velocity (ft/s)

Outfall Tailwater Condition

Energy dissipation

Drain Time — 1% Storm Only (hours)

Emergency Overflow (type, size, elevation, etc.)

Restrictor (size, FL)
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2. Introduction and Project Description
a. Provide the project nameltitle and describe the proposed development/redevelopment.
b. Describe the project location, limits, and existing site conditions.

c. Provide detailed floodplain information, including applicable FEMA floodplain
designations and vertical datum information.

d. State the project objectives and define the scope of analysis, including evaluation of
both onsite and offsite impacts.

e. Reference any previous drainage studies, master drainage plans, watershed studies, or
regional analyses applicable to the project.

3. Existing and Proposed Conditions

a. Describe the existing conditions including watershed characteristics, existing drainage
patterns, topography and overland flow paths, existing infrastructures and land use and
provide data sources (survey, LiDAR.etc.). We recommend referencing the City of
Houston Stormwater Master Plan to evaluate the current conditions and capacity of the
City’s stormwater drainage system.

b. Describe the proposed conditions including proposed impervious cover,
grading, land use, drainage storm sewer layout and sizing, detention/mitigation facilities,
outfall routing and receiving system, etc.

4. Data Collection

a. Describe the data collection process including topography survey, soil data (infiltration
characteristics, hydrologic soil group), rainfall data (IDF curves, design storms), existing
drainage infrastructure (storm sewers, ditches, channels)

5. Hydrologic and Hydraulic Analysis
a. Hydrologic Analysis
i. Define drainage areas of predevelopment and post development conditions.
ii. Use Atlas 14 rainfall data for 2-yr and 100-yr events for hydrologic analysis

iii. Select the methodology for run off calculation and the reason for selecting this
method and models applied

iv. Calculate the parameters including curve numbers, run off coefficients, time of
concentration, initial abstraction assumptions

v. Calculate the peak discharge for various storm events for pre- and post-
development and develop hydrographs
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b. Hydraulic Analysis

i.
i.
ii.
iv.
V.
Vi.
Vii.

viii.

Xi.
Xii.
Xiii.

Xiv.

Evaluation of existing drainage system capacity
Assessment of proposed drainage system performance
Identification of tailwater conditions

Receiving system capacity evaluation

Backwater analysis

Detention sizing and routing calculations
Stage-storage and stage-discharge relationships
Outfall structure design

Restrictor sizing

Emergency overflow design

Extreme event analysis

Structural and roadway overtopping evaluations
Floodplain fill calculations, where applicable.
Demonstration of no adverse impact to floodplain conditions

Depending on project scope, the hydraulic analysis may also include:

iv.

Storm sewer sizing
Hydraulic Grade Line (HGL) analysis
Open channel capacity analysis

Overland flow route evaluation

6. Outfall Analysis
a. ldentification of the receiving system (ditch, storm sewer, channel, bayou, etc.)

-0 o0 T

Capacity verification of the receiving system
Hydraulic Grade Line evaluation

Tailwater assumptions

Channel stability assessment

Erosion protection measures

o
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7. Impact Analysis
a. Compare predevelopment- versus post-development runoff rates and volumes
b. Evaluate downstream impacts
c. Confirm no adverse impact on adjacent properties, upstream and downstream
d. Address flood plain impacts (if applicable)

Demonstrate that the proposed development will not result in adverse impacts to surrounding
properties or drainage systems on upstream and downstream.

8. Conclusions

Summarize the study findings and confirm compliance with City of Houston requirements and
any applicable receiving-jurisdiction criteria.

Provide a statement confirming that the proposed project will not adversely impact upstream,
downstream, or adjacent properties.

9. Tables, Exhibits, and Appendices

Tables, exhibits, and appendices shall be included to support the findings and conclusions of
the DIA.

Tables
e Hydrologic results and Flow Summary Tables
e Hydraulic Results
e Impervious Area Analysis

e Detention Summary tables

Exhibits
e Vicinity Map
e Topographic Map
¢ FEMA Floodplain Map
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Existing/Proposed Drainage Area Map

e Detention Layout and Grading Plan
e Overall Drainage System Map

e Detailed Section Map

e Hydraulic Cross Sections / profiles
e Existing/Proposed Land Use Map

e Existing/Proposed Inundation Map

Appendices
e Modeling Input/Output Files

e Calculation Sheets
e Software Reports

e Models and Supporting Correspondence

IV. DELIVERY REQUIREMENTS
The completed study shall be submitted electronically via email to dia@houstontx.gov.

All deliverables, supporting documentation, models and required attachments shall be included
with the submission.

Questions regarding the project scope, requirements, or deliverables should be directed
to dia@houstontx.gov or call at 832-394-9103.

Submissions will be considered received upon successful delivery to the email address
provided above.

V. REVIEW TIMELINE

Reviews are generally completed within approximately six (6) weeks from receipt of a
complete submittal package.
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