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 Master Plan Objective
* Drainage Problem Identification
* Drainage Solutions
* Ranking Criteria Matrix | ;i
* Prioritization of Drainage CIP projects - MR |
* Code of Ordinances and Drainage Criteria e gpa U

* Drainage Infrastructure Maintenance
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OBJECTIVES

e Gather the best available data
* |dentify list of existing drainage issues
* Develop conceptual drainage solution
projects
* Develop criteria scoring matrix
* Develop a prioritized list of drainage
CIP projects
« Recommend drainage changes to:
* Code of Ordinances
* Drainage criteria
* Development review
 Maintenance policy
e Stream Buffers/Setbacks




HYDROLOGY (How MUCH WATER)
1. HYDROLOGY CONSIDERS: ol

1. Rainfall intensity or depth PE
2. Topography (Ground Surface)

3. Soil Type and conditions
4

Land Use

Existing Conditions
Percent Urbanization
Percent Impervious

2. HYDROLOGY PROVIDES:

1. AFlow Rate of Water based on a particular Design Storm (or frequency)




HYDRAULICS (WATER DEPTH IN CREEK)
1. HYDRAULICS CONSIDERS:

« Peak Discharge
« Topography (Ground Surface)
« Cross-section
« Location
* Roughness Coefficients (N-values) | i
» Ineffective/Blocked Areas S T
» Crossings/constrictions
» Bridges
* Culverts

2. HYDRAULICS PROVIDES:

* Depth of flow
» Velocity of flow
» Width of floodplain
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DRAINAGE PROBLEM IDENTIFICATION

Within City limits and ET)J

Based on GBRA Feasibility Flood Study
* 11 major waterways

Drainage problems consists of:
* Riverine flooding
* Local flooding

* Overtopping of low water crossings
 Channel erosion issues

32 local flooding problem areas

27 low water crossings
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DRAINAGE SOLUTIONS

e Solution alternatives consist of:

Storm drain system improvements

Road crossing improvements

Channel/ditch improvements

Buyouts

* Concepts designed for 25-year with a
100-yr option

* 29 recommended conceptual
drainage projects

* Update GBRA floodplain studies with
newer NOAA Atlas 14 rainfall
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REGIONAL DETENTION ANALYSIS

* |dentify and analyze park locations for
detention

* |dentify potential upgrade to existing
NRCS reservoirs

* Regional detention storage was not a
feasible option for reducing existing
flood damage as part of the Drainage
Master Plan. It is more effective to
manage flood risk by safely conveying
stormwater runoff via existing stream
and drainage channel improvements
and by controlling development
adjacent to floodplains.




RANKING CRITERIA MATRIX

 PUBLIC SAFETY (30 points)
IR .. Road Flooding & Mobility
R RN o - o I N N (N N A O O O O Emergency Access
i s -~ et | N I Number of Structures in
e = R B B R e R R Floodplain
. el W N N H W Level of Drainage Service
) I e — Downstream Mitigation Needs
) S — = i © ECONOMIC (25 points)
B e === S I B Project Cost
h:_MW ;;:ﬂ"m T I T T T T T 1T Funding Source
Ay — — T T T I T T Economic Impact on Development
[ SR L | ] T Economic Impact on Local
SN N . B Business
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RANKING CRITERIA MATRIX
e ENVIRONMENT (20 points)
IR REEAE * Water Quality Significance
B e el NN * |Impact to Environmental Features
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T e I O OE N O * Element of Comprehensive Plan
e " A A A A A B * Impact on Neighborhoods
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Table 4.2: Prioritized Drainage CIP Project List

PRIORITIZATION OF PROJECTS

Project 1D Project Mame Ranking Value  Estimated Project Cost
: BCTI-0I BeBee Rd 82.0 $326,322
2 RIC-0I Windy Hill LWC 787 $595,600
: Dasy Lo 29 drainage CIP projects
4

CTR-0I Center Street 74.7 $1,009,152

3 BR-01 Raland Rd LWC (E) 74.3 $841,754 . 7 City D ra i n a ge P roj eCtS
PLU-02 Steeplechase Park US Det 74.0 54,310,300 ° 2 2 D ra i n a ge C I P P rOj e Cts

N T A A T Projects scored for each ranking

L e o B i criteria

SR . L L — Identifies drainage projects for City
:j POR-0I Cotton Gin Rd Area 700 $780,000 crews

FPM-01 US Floodplains 69.3 390,000

;s anoe | Goomraee | a0 Significant drainage projects for

7 P:S::T Table 4.1: City Maintenance Drainage Project List CO nt ra Cto rS
T csT03 Ranking Project ID Project Name Ranking Value  Estimated Project Cost . ] ! .
T e | ety S L $365.400 Potential combination of projects
20 PLU-04 2 PST-01 Live Qak St Drainage 73.3 $96,700
21 PET1-01 3 BR-02 Roland Ln LWC (W) 727 $852,800
2 PCTI-02 4 CFP-0| Quail Ridge Area 717 $675,000
5 PCT4-05 Scott St LWC 69.3 $566,130
6 PCT4-04 S. Burleson 5t Drainage 67.3 $77,955
7 PCT4-01 Hitching Post 65.3 $257,523
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City of Kyle
<2| Drainage Master Plan
3 Exhibit 2
Drainage Capital
Improvement
Program Projects
Sheet 5 of 6

‘| Legend
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City of Kyle ETJ
GBRA Floodplains (Zone A/AE)

1.000 2.000
Feet

1 inch = 1,000 feet

CODE OF ORDINANCES

e Chp. 32 - Site Development

FFE 2ft. above 100-yr or
above the 500-yr which is
higher

Define 100-yr FP using fully
developed land use

Adopt NOAA Atlas 14

 Chp. 41 - Subdivision

Require 100-yr detention
Ensure no downstream
impacts for flooding and
erosion

Require grading plans to show
proper drainage



DRAINAGE CRITERIA/CHECKLIST

* Fully developed floodplains drainage area for
more than 50 acres

e Peak runoff rates shall not be increased at any
point downstream

* Hydrology methods:

Update design rainfall data

Specify Unit Hydrograph method

Specify Loss method

Specify channel routing method

* Require fully developed 100-yr peak discharges
for new developments

* Discharge shall not cause downstream erosion

 Require grading plan ensure lots adequately
drain
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INFRASTRUCTURE MAINTENANCE — Option 1

Detention Ponds:

Property owners maintain ponds

City conducts annual inspect for compliance
Adopt Drainage Infrastructure Ordinance
City maintains large in-line
ponds/recreational park

Drainage Channels:

Commercial property owners maintain
channels

City conducts annual inspect for compliance
Adopt Drainage Infrastructure Ordinance
City maintain HOA channels in drainage
easement

HOA channels must provide proper access

PROS:

Potentially no impact to Stormwater Utility
Fee

Reduced City liability of failed infrastructure
No need for additional facilities for staff and
equipment

CONS:

HOA to maintain ponds annually




INFRASTRUCTURE MAINTENANCE — Option 2

e Detention Ponds:

City maintains HOA ponds
e Certify proper operation and access
* Pondin drainage easement

Mowed twice a year for maintenance

* Drainage Channels:

Commercial property owners maintain
channels

City conducts annual inspect for compliance
Adopt Drainage Infrastructure Ordinance
City maintain HOA channels in drainage
easement

HOA channels must provide proper access

 PROS:
e City will properly maintain ponds
* Drainage CIP projects completed

* CONS:
* Additional crews and equipment
* Increase to Stormwater Utility Fee
e City liable for failed ponds
* Additional facilities for staff and equipment
* C(Clean out any trash dumping




INFRASTRUCTURE MAINTENANCE — Option 3

e Detention Ponds:

City maintains HOA ponds
e Certify proper operation and access
* Pondin drainage easement
Mowed twice a year for maintenance
No increase to Stormwater Utility Fee
understanding

* Drainage Channels:

Commercial property owners maintain
channels

City conducts annual inspect for compliance
Adopt Drainage Infrastructure Ordinance
City maintain HOA channels in drainage
easement

HOA channels must provide proper access

* PROS:

City will properly maintain ponds
No increase to Stormwater Utility Fee

* CONS:

Drainage CIP projects completed as budget
allows

Additional crews and equipment

City liable for failed ponds

Additional facilities for staff and equipment
Clean out any trash dumping




/!

Table 5-1: Plum Creek 2016 Pollutants Concerns Listed by TCEQ

STREAM BUFFERS AND SETBACKS
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Pollutant

Level of Concern

Depressed Dissolved Oxygen

CN - Concern for near-nonattainment of the TSWQS based on numeric
criteria

Nitrate

ICS - Concern for water quality based on screening levels

otal Phosphorus

ICS - Concern for water quality based on screening levels

* Require new residential and commercial
development to prohibit development within
the following stream buffer/setback:
* FEMA Zone AE Streams — 100 feet setback
extending on either side of the stream
centerline or 25 feet measured from the
floodway boundary, whichever is greater
* FEMA Zone A and Non-FEMA Stream — 100
feet setback extending on either side of the
stream centerline up to contributing
drainage areas of 50 acres or larger
 For commercial sites, consider incentivizing the
use low impact development stormwater
techniques (i.e.; rain gardens, bio-retention,
bio-swales, etc.) .

* Exceptions for specific activities could include a
stream crossing for a driveway, transportation
routes
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