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THE BASICS

An Overview of ISWM

What is iISWM?

Submittal Process

Hydrologic Methods

Downstream Assessment
Streambank Protection

Flood Mitigation

Stormwater Conveyance Systems
Easements, Plats, and Maintenance Agreement
Integrated Construction Criteria
Water Quality Protection
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ISWM OVERVIEW &
RESOURCES

Whatis ISWM?

0 integratedSormwater ManagementiSWM)
o Collaborative Effort of Over 60 Communities Involved
in iISWM

What does ISWM do?

0 Aids in compliance with TCEQ MS4 permits

0 Helps mitigate stormwater and environmental
challenges and impacts for development

o0 Goes above and beyond to protect the community
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NCTCOG
COUNTIES
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ISWM PROGRAM TIERS

Bronze:applicants adopt standardsith
much patrtiality

Silver:applicants adopt much of the
standards with partiality

Gold:applicants must be annual
contributors to the Public Works program
and adopt much of the iISWM standards
with certain mandates
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iISWM PROG

RAM IMPLEMENTATION TIERED MEASUREMENT

SUBMITTING COMMUNITY:,
Requirements for Implementation Levels
0 0 g0 d Bro
Mandatory 11 full application Items 1-10 (full or partial) Items 1-10 (full or partial)
R: ded 7 full application 7 full or partial application | 4 full or partial application
Optional 3 full or partial application

Note: The apply to land activities of 1 acre or more for water quality and streambank protection, and apply to all
1and disturbing activities for flood mitigation and conveyance.

MANDATORY OUTCOMES
1

Full Application

ISWM Criterla
Manual Ref.

Equivalent Local
Criteria/Ordinan
ce Reference

Criteria/Energy

and 100-yr or similar storm events to protect receving

Sate Plan Review Stormwater requirements discussed at 3 pre Section 2.2,
Applicability development/pre-application meeting or equivalent Step 3
[Concept ISWM)
2 Land Use Design stormwater infrastructure to fully-developed Section 36.1
Conditions built-aut) land use conditions
3 | Hydrologic Linnit Ra Method applicability to drainage areas of | Secvon 3.1
Methods 100 acres or less and utilize frequency factors (per TM | Table 1.2;
HO Table 1.4); Umit Modified Rational Method TM HO Saection
applicability to drainage areas of 200 acres or less; For 1.2*
larger areas, require Unit Mydrograph methodology
4 | Open Channel Require maximum permissible channel velocity criteria | Section 3.6.3,
Velocity be met and/or use erosion control measures for 1., 25-, | Table 3.10 and

Regional Public
Works initiatives

TOTALS

to the Regional Public Works program that provides
funding to sustain the iSWM program. (***Required
for gold certifi and for

Dissipation drainage element from erosion
5 Detention When a detention structure is utilized, design facility Section 3.6.3,
Structure for fully-developed 1-, 25, and 100-yr or similar storm Detention
Discharge events matching pre development peak flows and Structures
Criteris velocities; Provide emergency spillway with 6 inches of
freeboard to convey fully-developed 100-yr storm
event assuming outlet blockage
6 | Streambank Require downstream stabilization to prevent erosive Section 1.3,
Protection velocities; maintain existing downstream velocity Table 1.3;
conditions with on-site controls; and/or control fully- Section 3.4
developed 1.yr, 24-hr storm event release over 24
hours to prevent erosive velocities
7 | Flood Mitigation Require adequate downstream conveyance for pesk Section 1.3,
discharges; maintain existing downstream peak Table 1.3;
discharge conditions with on site controls; and/or Section 3.5.2
provide detention to pre-development peak dscharge
conditions
8 | Construction Limit erosion and the discharge of sediment and other Section 4.0
Controls pollutants from construction sites by adhering to the
Integrated Construction Criteria or Construction
General Permit
9 | Operations and Define responsible party and requirements for Section 2.2,
Maintenance operation, maintenance, frequency of inspection, and | Step 5
enforcement of temporary and permanent stormwater
controls and drainage facilties
10 | Downstream Confirm no negative IMpact or mitigate negative Section 3.3,
Assessments impacts of peak discharges and velocities for 1, 25-, TM MO Section
and 100-yr or similar storm events 24°
11 | Supports The community must be annual cost-share contrbotor

Sentember 2014 - Amended Mav 2020



ISWM RESOURCES
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ﬁ’)!‘\ICTCOG

orth Central Texas Council of Governments

ISWM Criteria Manual for iSWM CRITERIA

Site Development and Construction .
Current Criteria

0 2015¢ iISWMCriteria Manual withiTriSWMAppendix

City

Date here

Legacy Documents

0 2006¢ iISWMDesign Manual for Site Development
o 2010c¢ iISWMCriteria Manual
0 2014c¢ iSWMCriteria Manual withlriSWMAppendix

ISWM Training Library

o Fundamentals oSWMand Lessons Learned

Decer‘nber 2009
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WHY ISWM?

The Benefits

Reduce Flooding

Protect Property Values

Improve Water Quality

Meet State/Federal Regulations

Aid in Cross Jurisdiction Coordination
Reduce Operation Costs

NCTCOG Technical Assistance

o O O O O o o
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ISWM SUBMITTALS

The Submittal Process
Communityspecific requirements / pre > £ » \
]- development meetings "

2 Drainage study to support Plats/Grading
" Permits/Construction Plans

Proposed work in FEMA floodplain (Flood
3- Study, Floodplain Development Permit (FDP),
CLOMR, LOMR, CDC)

4 Submittal path should be clearly laid out
= during a PreDevelopment Conference (PDC)
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Table 1.2 Censtraints on Using Recommended Hydrolegic Methods
Method Size Limitations' Comments

Method can be used for

estimating peak flows and the
Rational 0100 acras dezign of small site or subdivision
storm sawer systems,

Method can be used for
Modified Rational® 0 — 200 acras estimating runoff valumes for

Choosing the Right Method

Method can be used for
estimating peak flows and
hydrographs for all design
applications.

Unit Hydrograph (SCS) Any Size

Mathod can be usad for
astimating peak flows and
hydrographs for all design
applications.

Unit Hydrograph (Sayder's)” 1 acre and larger

Mathod can be used for
TXDOT Regression Equations 10 to 100 mi# estimating peak flaws for rural
design applications

Mathod can be used for
USGES Regression Equations 3 — 40 mi? eslimating peak flows for urban
design applications

Method can be used for
calculating the Water Quality
Protection Valurme (W),

iISWM Water Quality Protection Limitzs set for each Structural
Wolume Calculation Control

TSize limitation refers 1o the drainage basin for the siormwater management facility (g.g., culvert, inlet).

#Where the Modified Rational Method is used for conceptualizing, the engineer is cautioned that the method could
underestimate the storage volume,

3 This refers 1o SCS5 routing methodology incleded in many readily available programs (such as HEC-HMS or HEC-1)
that utilize this methodology.

* This refers 1o the Snyder's methodalogy included in many readily available programs (such ag HEC-HMS or HEC-
1) thiat ubilize this methodology
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HYDROLOGIC
METHODS

Choosing the Right Method
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Table 1.1 Applications of the Recommended Hydrologic Methods

iSWM Water
Technical . . 4 UsG A
el 1 Rational Scs | Modified |  SnYders =T Quality
Method Manual . Uit THEDOT
Method Method Rational Valume
Section Hydrograph Equations .
Caleulation
Water Quality
. Sechon 1.2 of
olume (g | "o ’
Streambank
Frotection E:ﬂ:;';;;,ﬂ o v v
Volume (SP)
Flood Mitigation | Zecton 1.3 of v v -
Discharge (Q) | ptanual
Storags Secton 2.0 of
- ¥ v ¥ v
Facilities Hydraulics
Cutled Section 2.2 of
iy ¥
Structures Hydraulics
Gutter Flow and | Section 1.2 of o
Inlets Hydraulics
Storm Drain Saction 1.1 of
PipEE Hydralics v v v
Sechon 3.3 of
Cubserts Hyaraulics v W W ¥
) Seclion 3.4 of
Bridges Hydrauilics v v
. Sechon 3.2 of
Small Dilches Hydvalfics v v v
Sechon 3.2 of
Open Channals Hydrauiics ¥ v ¥
Energy Section 4.0 of o W
Diggipaﬁgn Hydrallics




HYDROLOGIC
METHODS

Lessons Learned

Accounting for Offsite Areas
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HYDROLOGIC METHODS

Lessons Learned

1.

o Best for Uniform Conditions 0
o Better for Overland Flows 0
o Estimated Parameters 0
o Does not simulate

backwater 0
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2.

Hydraulic Modeling Required
Best for Open Channel Flows
Requires Many More
Parameters

More Accurate

3.

o Only used for pipe flow




HYDROLOGIC METHODS

Lessons Learned

Careful not to use Composite CN and Percent

Impervious together

Table 1.9 Runoff Curve Numbers'

&5 SCS Curve Number [Proposed] — O X
Fiter: l—None— V] Sorting: :Watershed Explorer v
Subbasin | Initial Abstraction | Curve Number | Impervious

(IN) (%)

UT-A4 0.574 30 70

UT-A3 0.807 91 73

UT-A6 0.536 88 68

UT-AS 0.731 87 66

UT-A2b 0.836 30 70

UT-A23 0.208 86 65

Compute: Al Elements % Calculator... Close
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Curve numbers for
Cover Desoription hydrologic soil groups
. = Average percent

Cover type and hydrologic condition Impervious area? A B Cc D
Cultivated Land:

Without conservation treatment 72 81 88 o1

With conservation treatment 62 71 78 81
Pasture or range land:

Poor condition 68 79 86 89

Good condition 39 61 74 80
Meadow:

Goaod condition 30 58 71 78
Wood or forest land:

Thin stand, poor cover 45 66 77 83

Good cover 25 55 70 77
Open space (lawns, parks, golf courses,

cemeteries, etc.)’

Poor condition (grass cover < 50%) 68 79 86 89

Fair condition (grass cover 50% to 75%) 49 69 79 84

Good condition (grass cover > 75%) 39 61 74 80
Impervious areas:

Paved; curbs and storm drains (excluding right-

of-way) 98 98 98 98

Paved; open ditches (including right-of-way) 83 89 92 93

Gravel (including right-of-way) 7% 85 83 o1

Dirt (including right-of-way) 72 82 87 89
Urban districts:

Commercial and business 85% 89 92 94 95

Industrial 72% 81 88 91 93
Residential districts by average lot size:

1/8 acre or less (town house) 65% 77 85 20 92

1/4 acre 38% 61 75 83 87

1/3 acre 30% 57 72 81 86

112 acre 25% 54 70 80 85

1 acre 20% 51 68 79 84

2 acres 12% 46 65 77 82
Developing urban areas and newly graded areas
(previous areas only, no vegetation) 77 86 9 94

' Average runoff condition, and la = 0.2S

2 The average percent impervious area shown was used to develop the composite CNs. Other assumptions are
as follows: impervious areas are directly connected to the drainage system, impervious areas have a CN of 98,
and pervious areas are considered equivalent to open space in goed hydrologic condition. If the impervious area
I3 not connected, the SCS method has an adjustment to reduce the effect,

3 CNs shown are equivalent to those of pasture. Composite CNs may be computed for other combinations of open
space cover type,




HYDROLOGIC METHODS
Lessons Learned

Runoff Coefficient C Values Are Not Percent
Impervious Cover

Unimproved Area

o Cvalue 0.10.3 = 0% Impervious

Roadway, Roofs, and Water

o C value 0.95 =100% Impervious
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Table 1.6 Recommended Runoff Coefficient Values

Description of Area Runoff Coefficients (C)
Lawns:
Sandy soil, flat, 2% 0.10
Sandy soil, average, 2 - 7% 0.15
Sandy soil, steep, > 7% 0.20
Clay soil, flat, 2% 017
Clay soil, average, 2 - 7% 0.22
Clay soll, steep, > 7% 0.35
Agricultural 0.30
Forest 0.15
Streams, Lakes, Water Surfaces 1.00
Business:
Downtown areas 0.95
Neighborhood areas 0.70
Residential:
Single Family (1/8 acre lots) 0.65
Single Family (1/4 acre lots) 0.60
Single Family (1/2 acre lots) 0.55
Single Family (1+ acre lots) 0.45
Multi-Family Units, (Light) 0.65
Multi-Family, (Heavy) 0.85
Commercialindustrial:
Light areas 0.70
Heavy areas 0.80
Parks, cemeterles 0.25
Playgrounds 0.35
Railroad yard areas 0.40
Streets:
Asphalt and Concrete 0.95
Brick 0.85
Drives, walks, and roofs 0.95
Gravel areas 0.50
Graded or no plant cover:;
Sandy soil, flat, 0 - 5% 0.30
Sandy soil, flat, 5 - 10% 0.40
Clayey soil, fiat, 0 - 5% 0.50
Clayey soil, average, 5 - 10% 0.60




HYDROLOGIC METHODS

Lessons Learned

Proposed TC paths need to be updated to reflect proposed grade

0)

0]

Sheet Flow: 100 ft Max (Pervious cover)
50 ft Max (Impervious Cover)

Shallow Concentrated: 3,0€8000 ft Max
Pipe Flow: True Distance

Open Channel: True Distance

Existing Lag Time Calculations

Basin Flow Sheet Flow Shallow Flow (1) Open Channel Travel Lag

Condition I.D. Length [ Slope Length n Time Length c Vel Time Length Vel Time Time Time

(ft) (ft) (hr) (ft) Value fps (hr) (ft) fps (hr) (hr) (min) (hr) (min)
Existing UT-Al 2883 2.96% 100 0.15 0.14 797 16.130 2.78 0.08 1986 6 0.09 0.31 18.7 0.19 11.2
Existing UT-A2 1499 3.74% 100 0.15 0.13 753 16.130 3.12 0.07 646 6 0.03 0.23 13.8 0.14 8.3
Existing UT-A3 1413 3.96% 100 0.15 0.13 0 16.130 3.22 0 1313 8 0.05 0.18 10.5 0.11 6.3
Existing UT-A4 2744 1.89% 100 0.15 0.17 2251 16.130 2.23 0.29 393 6 0.02 0.48 28.7 0.29 17.2
Existing UT-A5 2284 2.34% 100 0.15 0.15 0 16.130 2.47 0 2184 8 0.08 0.23 13.6 0.14 8.1
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HYDROLOGIC METHODS

Lessons Learned

o Time of Concentration (TC)
o0 Summation of total travel time
o Lag Time
0 60% (0.6) of the TC

o TC min and max should only be for Rational Method

Existing Lag Time Calculations _|
Basin Flow Sheet Flow Shallow Flow (1) Open Channel Travel Lag .
Condition 1.D. Length | Slope [ Length n Time | Length o Vel Time | Length Vel Time Tie | Time |

(ft) (ft) (hr) (ft) Value fps (hr) (ft) fps (hr) (hr) (min) L (hr) (min)
Existing UT-Al 2883 2.96% 100 0.15 0.14 797 16.130 2.78 0.08 1986 6 0.09 0.31 18.7 0.19 11.2
Existing UT-A2 1499 3.74% 100 0.15 0.13 753 16.130 3.12 0.07 646 6 0.03 0.23 13.8 0.14 8.3
Existing UT-A3 1413 3.96% 100 0.15 0.13 0 16.130 3.22 0 1313 8 0.05 0.18 10.5 0.11 6.3
Existing UT-A4 2744 1.89% 100 0.15 0.17 2251 16.130 2.23 0.29 393 6 0.02 0.48 28.7 0.29 17.2
Existing UT-A5 2284 2.34% 100 0.15 0.15 0 16.130 2.47 0 2184 8 0.08 0.23 13.6 0.14 8.1
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HYDROLOGIC METHODS

Lessons Learned

o OnSite drainage using the Rational
Method will always yield different
results from the Unit Hydrograph
Method of downstream assessment

o Check for area and drainage pattern
differences
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DOWNSTREAM

ASSESSMENT

Pu rp 0se & CO nce pt Cmbined flow Peakg increase  Combined flow

o To protect downstream properties from
increased flooding

-
P .,

0 Assessment should extend downstream

where discharge no longer has a >
: . c: : Tributary 1 Tributary 2 Tributary 1 Tributary 2
Slgnlflcant ImpaCt Pre-development Post-development
Detained Flow
0 Separate analysis for each major outfall Before Development After Development
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DOWNSTREAM ASSESSMENT

Process

“
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DOWNSTREAM ASSESSMENT

Methods

Point at which the Location of acceptable
proposed site is 10% or outfall in which adverse
less of the contributing impacts are not created

watershed

Figure 2.3 Example of the Ten-Percent Rule
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DOWNSTREAM ASSESSMENT

Lessons Learned

Regardless of the preferred method by the jurisdiction, it is important to be consistent

o Concept Plan
o Typically, no drainage study is required
o Should provide drainage pattern intent

o Multi-Phase Preliminary Plats

o Preliminary Drainage Study which should include a separate analysis for each phase scenario
o Should be updated if future phases are significantly updated
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DOWNSTREAM
ASSESSMENT

Lessons Learned

Updated analysis needed using currég¥vViM
a0l yRINRaAD® 52y Qi | aadzyS
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DOWNSTREAM ASSESSMENT

Analysis for Flooded Roadways

0 Current Level of Service
0 No Increase in Water Surface Elevations

o Dry lane will need to be maintained and not made
worse
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DOWNSTREAM
ASSESSMENT - -

Reaches .. |l|1‘| Profiles ... |ﬂﬂ [~ Plot Initial Conditions  Reload Data

SWS019_Eastland Creek_10_2014 Plan: Proposed BHB  6/18/2024 j

Lessons Learned =

WS 100-¥T
[

580
Ground

Tailwater From Receiving Channel

Be sure to account for all / Approx. 4,200 ft \

receiving storm systems.

Elevation (ft)

560

WSEL With no Tailwater Considered

540
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FLOOD MITIGATION

No Adverse Impacts
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STREAMBANK PROTECTION

1.

- EER . ,“.”«."5"“‘5 ttttttttt i ‘
=B = halff «Stermwat sn®



FLOOD MITIGATION

Confirm Adequate Downstream Conveyance Systems
(Downstream Assessment)

1. 2.

Ensure no adverse Proposed conditions
Impacts should mimic existing
conditions
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3.

Use onsite drainage
controls for mitigation



FLOOD MITIGATION

rovide On-Site Stormwater
ontrols (Detention

NCTCOG Volume Estimation

Modified Rational Method

3. Unit Hydrograph Method
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FLOOD MITIGATION

NCTCOG Volume Estimation

o Typically has higher calculated volume
0 Better suited for preliminary sizing

o0 Best for basins under 200 Ac

. EEE «“Stormwater _ @
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MODIFIED RATIONAL METHOD DETENTION CALCULATIONS

(Per 15WNM 2.1.7 on pages 2.1-38 to 2.1-41)

2-YEAR  10- YEAR | 100 - YEAR
County Tarrant Tarrant Tarrant
EXISTING CONDITIONS
Area acres 20 20 20
c 0.5 0.5 0.5
Tc min 21 21 21
DEVELOPED / PROPOSED
Area acTes 20 20 20
¢ 0.8 0.8 0.8
Tc min 15 15 15
Qallowable) (EQ. 2.1.26) cfs 33 47 69
Q{developed) (EQ. 2.1.26) cfs 62 88 128
Td (EQ. 2.1.27) min 28 33 36
Vi(max) EQ. 2.1.28b) cf 56,563 88,270 137,104
V(max) ac-fi 1.30 2.03 3.15




FLOOD MITIGATION Toischarge

Modified Rational Method Required Volume

o Should be used for the design of small
detention facilities

o Typically under predicts the required
detention volume

0 Best for basins under 200 Ac

t. t, Time
Figure 1.12 Modified Rational Definitions
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FLOOD MITIGATION

Unit Hydrograph Method

o Typically has higher runoff
values but less delta from
existing to proposed

400

300

2507

o For larger drainage areas and
more complex hydrologic
conditions

1504

1004

50

T T T T T T
11:30 12:00 12:30 13:00 13:30 14:00
01Jan2022
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HYDRAULICS: STORMWATER CONVEYANCE SYSTEMS

General Considerations

Site Assessment and Location
Detention or retention pond

Tailwater from receiving storm system
Erosion protection

© O O O

Freeboard (ift), bank slopes (4:1)

Access ramp (min Hd, 15% max slope)

Pond bottom minimum slope (1%)

Pond berm topwidth (10Ht).

Emergency Spillway design for fully developed conditionscié freeboard
Geotechnical investigation/slope stability analysis needed for ponds deeper
than 12ft prior to Grading Permit acceptance.

© O O O O O
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STORMWATER
CONVEYANCE SYSTEMS

Hydraulic Design of Open
Channels

o Natural or Engineered

o Earthen or Lined

o Channel roughness coefficient
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STORMWATER

SUBMERGED

CONVEYANCE SYSTEMS

Hydraulic Design Culverts/Bridges

o0 Submerged or Unsubmerged

UNSUBMERGED

o Material¢ RCP, CMP, HDPE

0 Entrance/Exit Coefficient

o Culvert or Bridge?

8z B i halff wamar =2




STORMWATER
CONVEYANCE
SYSTEMS

Outfall Design

a = E - halﬁ nfmaf"Stormwater " )
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anagement

Projecting Barrel

Cast-m place

Headwalls/ngwaIls .




STORMWATER
CONVEYANCE SYSTEMS

Hydraulic Design of Streets,
Stormwater Inlets & Storm Drains

o Inlet on grade
0 Inletin sump

o0 Depth of flow in streetg top of curb

o Flow Spread Limits (Conveyance Storm and
Roadway Classificatiog)Maintain dry lane | ——— e

o Parking lots flooding depth limits e

ee 2o

e BT S, e 2 s i ! 1 ! 3 ! 4 "
B G EDEEEEEPENEINEENGESUBNSENUINEREEAD
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STORMWATER
CONVEYANCE SYSTEMS

Lessons Learned

o To prevent erosion due to high velocity
052Say Qi NBRdAzOS @Sf20A0Gé&xX 2dzad LINRGSOUOa FTNRY AlO

o Reduce energy to prevent erosion
o Usually installed at outfall location

[ EER «“Stormwater __ &
a - B 11 halﬁ “Management <<=



STORMWATER
CONVEYANCE SYSTEMS

Lessons Learned

Concentrated Outfalls & Flow Over Channel
Banks

0 Concentrated outfall should be at channel
flowline

o Avoid concentrated discharge overland
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STORMWATER CONVEYANCE SYSTEMS

Lessons Learned

o Existing Conditions
o Runoff spread out overland

o Proposed Conditions
o Concentrated flow

Tailwater Elev

| e— |

==l

Culvert -~ === = 4 ML_-
. L1 “-*‘:'ll ==IlllI==

vvvvvv

SRR T TEEEE™
= ||| = = ==||l{}l} E=3ullE
MMEEMMES TMME===TTE===1T TMESh &=

— NIE=INE

8= B i halff wagmar <2

[ :H”ggi,,



STORMWATER CONVEYANCE SYSTEMS

Lessons Learned

o Account for tailwater from receiving channels and existing storm

systems

f Tailwater Elev
vV
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o Labyrinth Weir provides additional length
in a small space
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