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ORDINANCE 2019-04-11-0306

AMENDING CHAPTER 35, UNIFIED DEVELOPMENT CODE, OF THE
CITY CODE OF SAN ANTONIO, TEXAS, BY AMENDING APPENDIX H,
STORM WATER DESIGN CRITERIA MANUAL, TO INCORPORATE
UPDATED RAINFALL DATA FROM THE ATLAS 14 RAINFALL
STUDY, AND PROVIDING FOR PUBLICATION.

% * * * *

WHEREAS, Atlas 14 is a study of rainfall frequency and intensity which was published by the
National Oceanic and Atmospheric Administration (NOAA) in September 2018; and

WHEREAS, Transportation & Capital Improvements (TCI) proposes to implement Atlas 14
rainfall data through a Unified Development Code (UDC) Amendment to comply with federal
and local standards that require the use of the best available data for drainage and floodplain
design; and

WHEREAS, this proposed amendment includes increasing design rainfall depths by 10-30% for
the 100-year (1% annual chance) storm when compared to previously accepted studies; and

WHEREAS, TCI, in coordination with the Bexar Regional Watershed Management (BRWM)
partnership and its Watershed Technical Committee (WTC), led a thorough stakeholder
engagement process to assess the implications of implementing Atlas 14; and

WHEREAS, the WTC included staff from TCI, Bexar County, and the San Antonio River
Authority (SARA) and discussed and reviewed impacts associated with flood risk reduction
policies and programs, capital project development and delivery, land development, coordination
with floodplain mapping efforts and implications for the community; and

WHEREAS, in the summer of 2018, TCI organized the Atlas 14 Land Development
Stakeholder Group consisting of more than two dozen members, including representatives from
the public and private sectors, including engineering consultants of varying size, technical
specialties, and regional presence, and the group met officially seven times between August 2018
and February 2019 to discuss Atlas 14 implementation impacts and proposed UDC amendments;
and

WHEREAS, the proposed UDC amendment was presented and approved by the following
committees: Community Health and Equity Committee on January 24, 2019, Planning
Commission Technical Advisory Committee on February 25, 2019, and Planning Commission
on March 27, 2019; NOW THEREFORE,

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF SAN ANTONIO:
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SECTION 1. Appendix H, of Chapter 35, Unified Development Code, of the City Code of
San Antonio, Texas, is hereby amended by adding the language that is underlined (added) and
deleting the language that is stricken (deleted) to the existing text as set forth in
ATTACHMENT 1L

SECTION 2. All other provisions of Chapter 35, Unified Development Code, of the City
Code of San Antonio, Texas shall remain unchanged and in full force and effect unless expressly
amended by this Ordinance.

SECTION 3. Should any Article, Section, Part, Paragraph, Sentence, Phrase, Clause, or Word
of this Ordinance, for any reason be held illegal, inoperative, or invalid, or if any exception to or
limitation upon any general provision herein be held to be unconstitutional or invalid or
ineffective, the remainder shall, nevertheless, stand effective and valid as if it had been enacted
and ordained without the portion held to be unconstitutional or invalid or ineffective.

SECTION 4. The City Clerk is directed to publish notice of this ordinance amending City
Code, Chapter 35, Unified Development Code. Publication shall be in a newspaper in the City in
accordance with Section 17 of the City Charter.

SECTION 5. The publishers of the City Code of San Antonio, Texas are authorized to amend
said City Code, Chapter 35, Unified Development Code to reflect the changes adopted herein
and to correct typographical errors and to index, format and number paragraphs to conform to the
existing Code.

SECTION 6. This Ordinance shall become effective on April 14, 2019 on passage with eight
(8) affirmative votes of the City Council, and if passed upon by fewer than eight votes, then on
the tenth (10™) day after passage.

PASSED AND APPROVED this 11" day of April, 2019.

ATTEST: APPROVED AS TO FORM:

AV

Andrew Segovia, (‘Zit)&ttomey
Fw(-
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Agenda Item: 13

Date: 04/11/2019

Time: 11:53:54 AM

Vote Type: Motion to Approve

Description: Ordinance amending the Unified Development Code, Chapter 33 Appendix H Storm Water Design

Criteria Manual, to incorporate updated rainfall data for drainage and floodplain design from the federal
Atlas 14 Rainfall Study. [Peter Zanoni, Deputy City Manager; Razi Hosseini, Interim Director,
Transportation & Capital Improvements]

Result: Passed
Voter Group P e Yea Nay Abstain Motion Second
resent
Ron Nirenberg Mayor X
Roberto C. Trevifio District 1 % X
Art A. Hall District 2 X
Rebecca Viagran District 3 X
Rey Saldafia District 4 X
Shirley Gonzales District 5 5.5
Greg Brockhouse District 6 X
Ana E. Sandoval District 7 X X
Manny Pelaez District 8 X
John Courage District 9 X
X

Clayton H. Perry District 10

https://cosawebl/voteinterface/default.aspx 4/11/2019



JH
4/11/2019
Item. 13

Attachment I

Amendments to Appendix H, Chapter 35 Unified Development Code, City of San Antonio
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Attachment |

Amendments to Appendix H, Chapter 35 Unified Development Code, City of San Antonio

Appendix H. Storm Water Design Criteria Manual
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CHAPTER 1
INTRODUCTION

1.2 ACRONYMS AND ABBREVIATIONS

Al4 Atlas 14 Precipitation-Frequency Atlas of the
United States, Volume 11, Version 2.0: Texas (as
published by NOAA)

AASHTO American Association of State Highway Officials

* %k * % %

NFIP National Flood Insurance Program

NOAA National Oceanic and Atmospheric Administration

NOI Notice of Intent

k ok ok

CHAPTER 5
HYDROLOGY
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H:37
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53

5.5

RATIONAL METHOD

The Rational Method is appropriate for estimating peak discharge for small areas up
to (200) acres with no significant flood storage. This method provides a peak
discharge value but no time-series of flow or flow volume:

(Equation 5.3.1)

Q=CIA

Q = Peak Discharge (cfs)

C = Runoff coefficient

I = Average rainfall intensity (in./hr.)

A = Drainage area (acres)

Runoff coefficients (C) may need to be calculated as a weighted runoff coefficient
where multiple values are present in one drainage area.

To determine the intensity (I) it is necessary to calculate the Time of Concentration
(Tc). This value is used to identify the rainfall intensity found in Figures 5.5.1.A

through Figures 5.5.1.E of this manual.
k k%

RAINFALL DATA

Rainfall data in this section is based on NOAA Atlas 14, Volume 11 (Al4)
precipitation frequency estimates. Al4 data indicates that precipitation depths vary
across the region for each storm frequency. For the purposes of storm water and
floodplain design and analysis, the region is broken into five (5) Precipitation Areas
(PAs). Figure 5.5 shows the limits of each PA relative to Bexar County, major
highways, and major watersheds. Properties within each respective PA will use the
corresponding data from Tables 5.5.1.A-E and 5.5.2.1.A-E.

Refer to the San Antonio River Basin (SARB) Regional Modeling Standards for more
information on how the Al4 precipitation estimates were converted to Intensity-
Duration-Frequency (IDF) and Depth-Duration-Frequency (DDF) tables. To
complement Figure 5.5, the SARB Regional Modeling Standards indicate which sub-
basins, streams, creeks, and tributaries fall within each PA. In the event that it is
unclear whether a property or project is in a specific PA, contact the floodplain
administrator for determination.
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Frio)
OO

=== Major Highways 1 inch = 55,000 feet

Precipitation Areas 2 . “ Feet
R 27,500 55,000 110,000

& ; Counties

Figure 5.5- Precipitation Area (PA) Map for Major San Antonio River Watersheds
(Precipitation Areas are available in GIS format at https://www.sanantonio.gov/GIS)

5.5.1 Rainfall Intensity-Duration
Use Tables 5.5.1.A through 5.5.1.E to determine rainfall intensity.

7



T=vd 10] SON[EA (AL

AVIA-O0S

UVAR00T

AVHAOI

nsuduy — ’I §°S alqel

e Lo 0§TH €T 810 ot
£e0°t £EL0 05¥°0 £8€°0 sHE0 oL
tott osTt totH 8990 TS50 69t
27 2 3 60T T et ot ££6°0 08t
05t HH6T Sttt sss°t 8Tt Tt
069 ose H9LT 69+T 60T 09
0§€9 98et 68LT 98¥°T £60°T 6§
o9 Tty 618°T €T tHe 8§
9 e d 6+8°CT HsT e ts
P9 66+ H88°C 69T t9te 9§
8659 130 4 €T R65T 61T $33
£99°9 6Lt 96T 8TYT 6TTT 127
€LY 9t H86°C 659°T trTT £€s
1089, 99t 9tre 69T 9TT T§
9t89 601 TEOE yet'e 90ET 1§
1569 274 060°¢ 65L°T 9EET 0§
8TOL TORY 6THE t6LT 89¢°T 6%
ROtTL 058t 691°¢ 68T 00FT 8
o6t+L 006°% 02 4 9ER°¢ HTE 898°T rer T ity
StTt TS6'Y iy SRYE veTe 6T 697 9%
€96t S06°s 96’ R6TE 6T §O§°T 14
rSt 090°€ 886°€ STEE 686°C £ST a4
8rSL LIS 7o THEE TEOE TRET £t
9oL 9tts 666 e tioe £T9T (94
ittt RETS 8§tT tote Yete §99°T i
TERL Hes 6Ty /PsE £Te 60L°T oF
196t t9e's €8Tt +H9°¢ reTe SSET 6¢
SLO°8 SEr'S 6+t TY9E o £O8°T 8¢
P68 Lthss b1 Tt TEEE £68°T te
tieg 18s§ o6+t L8L°E o6Et 966°C 9t
98 8696 §95°F 127 24 oste 096°C 33
IR 6EL°S lanad tT6e rise 8tre 27
(7} £TRS Ly L66°¢ 08§°€ 8tire £e
OL8°8 He's Fisy ity 0s9°¢ trie (27
sTh6 €009 SO6°F ssty L 60T°¢ Rz
00T6 6619 069°€ 066°s orTT H08°¢ 8Tt o
£9¢°6 65T9 HLs 6867 9TER 898°¢ SEEE 6T
RES6 80v°9 08§ tiry 6t 6t 8T
0TL6 9L&9 §§6°€ lasad Lty £SE it
€66 959 8869 Livad 860+ 8ts€ 9T
Lot tr6'9 6TTY STLY fximd 9R6°E §T
SEEot £stt 08¢9 8y stTt R69°€ ¥t
99§01 €Tt Hs9 S96°F TLEY e £T
Figot ot £tH9 988°s 866°€ 9ty 98¢ TT
60 9%t 8689 2370 TS LRSY O6°€ e
ottt 98 860°L 8819 £6€°6 12170 4 866°¢ T
TLYtt 6+ 8 riet LSEY T9ss 9E8Y 666+ 6t
sooct 8L 6FSL trs9 s Loy 60Tt 8t
s9eTH trte SO8°L 9 The's 6cts 8TEY tt
sotTt 1666 8868 6§69 6519 96TE REvY 9t
HoT et o601 0618 HoTL 069 08¢ 069% st
o€t oot 8098 66€°L 8669 Hos ety vt
ot et £0r ot 6E8°8 819t L9 SO8°€ L8y et
060+t SE9°01 S60°6 TORL £T69 886°¢ REOS (7 3
£stvt £68°01 REG 9¢tHR tett 619 tTTS fa
TORTt PR tit'6 tr8 08¢t tTr9 Lter's ot
tTest risH 61601 968°8 R§9L 9699 999°¢ 6
ToR°st roRtt TSt Yoo TROL 606°L T6€ 8
tor ot eet stot TTL6 $9¢8 et Lttt t
8§TL LTt 8Pott teEot 0£88 9ERt 899 9
+OT 8 Treet [Bamas Ottt £tH6 008 00Tt s
AVHA-O0S AVHAO6T AVHAOS HVAAST AVEHAOT HVHAS UVHAT

€1 W
610¢/11/y
HI




JH

4/11/2019

Item. 13

6.34 7.96 9.31 1122
3.98 53 8.81 10.64
8.40 10.16
8.05 9.74
173 9.36

e fioe |~ Jiox Jrn
[
B

9.00

8.66

|

(3

—
i

[+~ [ |
¢
-

(P | S 2
S (3 (b i

|

10,19

[y (3%

(& [ [

iy [
= |
N
=

8.77 9.81
8. 9.43
814 9.10 11,
8.R0 11.20

o
=
[
S

-
~
N [icf
oc

[ fo [ [

5.53 10.86
8.29 10.56

joe
i
55
|~
i

s |

oo [
wefll (]
>
4

8.07 10.28
10.03
9,79

9.57

|

v
2
(Rl he
Y
x
P [ 7

I3
v
o

]

I

g e
el [l Pl 1

7 74 |

=3 ‘7 |

a

s

3

(i 5

9.37

9.18

=
o

9.01

8.84
8,68

8,53

3.39

8.25

w |
S [ie
= 2 |

o

2
(<]
to
S
n
[

=

b
— [l

loc
"
|
5~
S
N=
7

= > [ [&

e
n

> 1>
<3

= |

t

el 1)
‘\n
o
o e Jr
o I
% |he
S

i I |

oo

O [ e o
~y
=3

i< [t
E - |

=
=
S
o
3

o fro

in
io

i

&

-
=

o o (o o
= a

s
gl vt

=
>

Ly
=3
It Pl |

-
S
&~ |
9

N
Ko
e
<

|+
e
o

l.

TN
3

60 1.96 2.46
121 1.55 1.85
0,90 1.16 1,40
360 .53 .69 (.85
720 0.30 .40 0.50
17 0.2

1440 0.17

~
[ (5 FSy ()

(1€3

S
]
e

k-
S

().29 0.37 0.43 . .54

>

Table 5.5.1.B — Intensit —Dlration—F IDF) Values for PA-2

10-YEAR 25-YEAR 50-YEAR 100-YEAR
5 6.34 229 11.14 12.60 14,01
6 5.98 252 8.80 10.53 11.94 13.30
3 5.70 7.17 8.29 10.03 11.40 12.69
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8 9.61 10,92 12,16 15.15
9 9.23 10.48 11.68 14.54
10 8.88 10.08 1123 13.98
§e 8.56 9,70 10,1 13.46
12 8.25 9.34 10.41 12,98
13 7.96 8.99 10.02
14 1.67 8.63 9.64
15 7.40 9.27
16 .14 8.94
17 6.91 8.64
18 6.71 3.38
19 6.52 .32 8.14
20 6.35 7.92
21 6.19 6.94
22 6.04 6.78
23 5.91 6.62
24 5.7% 6.48
25 5.66 6.34
26 5.55 6.22
21 5.44
28 5.34
29 3.25
30 s.16
3L 5.07
<74 4.99
33 491
34 484
35 4.76
36 4,69
371 4.63
38 1.56
k) 4.50
40 443
41 4.37
42 4.31 5.38
43 4.26 5.31
44 3 4.20 5.24
45 240 298 3.46 4.15 4.65 5.17
46 2. 4.09 4.59 5.11
47 4.04 453
48 3.99 4438
49 3,94
30 3.89
51 3.84 2
52 3.79 4,75
33 3.75 4.69
3.70 4,64
3.66 4.58
361 4.53
3,57 4.4%
3.53 4,42
59 3.4% 4.37
60 344 432
120 2.26 2,98
180 .75 237
360 107 1.51
120 0.63 0.90
1449 0.36 (.52

25-YEAR
5 6.30 7.88 9.20 11.00 12.36
6 5.95 7.45 8.73 10,43
7 il 9.95
8 5. 6.81 9.54
9 521 6.54 9.17 14.14
10 5.02 6.30 7.38 8.82 13.60

10
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11 4.85 Lkt 10.64 13.10
12 468 .85 10.24
13 453 6.60 9.85
14 4.38 6.36 9.48 11.74
15 4.24 6.12 9.12 11,33
16 4.10 5.91 8.79 10.93
17 3.97 5.72 8.50 10.58
18 333 §.24 10.26
19 5.40 997
20 5.26 7.79 9.71
21 5.13 7.59 9.46
22 3.01 741 9.24
23 4.90 9.04
24 4.79 8.84
4.70 8,66
26 4.60 8.50
27 4.52 8.34
28 4.43 .19
29 3. 4.35 8.04
30 2.98 4.28 7.91
31 2.93 421 1.78
32 2.89 3.58 414 4.93 5.51 1.66
33 2.84 3.52 4.07 4.85 5.43 7.54
34 2.79 3.47 4.78 5.34 2.43
35 N 341 5.26 7.32
36 7 6 5.8 7.2
37 5.11
38 3,78 4.5(
39 3.72 4.4 497
40 3.17 3.67 4.38 4.90
3.13 3.62 4.32 4.83
3.08 3.57 4.26 4.77
3.04 3.52 4.20 4.70
3.00 3.48 £15 4.64
2.96 343 4.09 4.58
292 3.39 .04 4.52
2 2.88 3.34 3.99 4.47 627
228 2.84 3.30 3.94 441 6.20
2.25 281 3.80 4.36 6.13
50 2.22 7 3.21 3.84 4.30 4.78 6.06
31 219 3.17 3.79 4.25 72 5.99
52 2.16 o & 3.74 4.20 5.92
53 213 3.09 3.70 4.15 5.85
54 211 3.05 3.65 4.10 519
S5 2.08 3.02 3.61 4.05 572
36 2 2.98 3.56 5.66
2 2.94 3.52 3.60
L 2.90 3.47 5.54
2.87 3.43 \
2.83 3.39 4.24 542
1.81 2.90 3.88
1.37 2.30 315
.82 1.05 1.46 2.06
0,48 0.61 0.86 1.25
0 0.27 .35 0.50 0.73

Table 5.5.1.D — Intensity-Duration-Frequency (IDF) Values for PA-4

2-YEAR 5-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR 500-YEAR |
5 6.30 7.85 9.14 10.92 12.24 13.65 16.83
6 5.94 2.40 8.66 10.36 1162 12.96 15.87
7 5.66 1.0 8.26 9.8 1t 12.37 15.00
8 6.75 1.9 9.48 10.65 11.85 14.43
9 6,48 7,61 9.11 10.23 11.38 13.84
10 6.24 7.32 8.76 9,84 10.95
11 6,02 7.05 8.43 10.54
12 581 6,79 8.12 10.14
13 s.61 6.55 Z 9.76

11
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i€ 4.38 Gk 9.39
15 4.24 7.24 9.03
16 4.10 6 6.99 8.71
1 3.97 4.91 5.68 6.76 $.42
18 3.86 4.76 5.51 6.36 .16 10.04
12 ko) 4.63 5.36 6.37 2.93 215
20 3.65 4,51 599 6.21 7.71 9.50
21 3.57 4,40 5.00 6.05 1.52 9.26
22 348 4.30 497 5.91 7.34
23 3.41 421 5.77 7.17
24 3.33 4.12 3.65 7.01
25 3,27 4.04 4 5.53 6.86
26 3.20 3.96 4.56 5.42 6.73
27 3.14 3.88 4.48 5.32 6.60
28 3.08 3, 4.39 522 0.48
29 3.03 3 4.31 5.13 6.36
30 2.98 5,04 6.25
31 2,93 4.96 6.14
32 2.88 4.87 6.04
33 2.83 4.80
34 2.79 472
35 2.74 4.65
36 2.70 4.5% 5.13
37 2.66 4.51 5.05
38 2.62 445 498
39 2.58 4.39 191
40 2.55 433 484 5,
41 2.51 427 478 5.30
42 2.47 421 4.71 523
43 2.44 J15 4,65 5.16
44 2.40 4.10 4.59 5.00
4, 237 4,04 4.53 5.02
46 2,34 3,99 447 4,96
47 231 3.94 441 4.90
227 389 436 484
2.2 3,84 430 4.78
2 3.29 %)
3 375 1.66
2. 3.70 4.61
2. 3.65 4.09 455
2.10 3.61 4.04 4.50
2.07 3.56 4.00 4.44
56 2.04 3.52 3,95 4.39
57 2.01 3.48 3.90 4,34
58 1.98 3.43 3.85 4,29
39 1.96 3.39 3. 424
60 1.93 3.35 4.19
120 118 5 2.19 2.85
180 0.87 113 1.36 1.69 2.25
360 051 0.67 0.81 103 141 198
720 0.29 (.38 0.47 0.60 .83 1.19
1440 0.16 0.22 0.27 0.34 0.48 0.70
Table 5.5.1.E — Intensity-Duration-Frequency (IDF) Values for PA-5
2-YEAR S-YEAR 10-Y 25-YEAR 100-YEAR 500-YEAR
5 6.31 7.85 9.13 10.90 13.65 16.65
6 5.96 7.41 §.66 10,32 12.95
I 5.67 7.06 8.27 9.84 12.37
8 6.76 7.93 9.42 11.85
9 6.49 7.61 9,05 11.38
10 624 132 8.70
11 6.01 7.04 8.37
12 S.80 6.7% 8.07 9.12
13 5.59 6.53 1.77 8.78
14 5.39 6.28 7.48 844
15 5.20 6.04 7.20 5.12 10.97
16 4.10 5.03 5.83 6.95 7.84 10,59

12
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5.5.2

5.5.2.1

17 4.87 5.65 6.73 7.58 8.42 10.24
18 4.73 5.48 6.53 7.35 8.16 9.94
1B 4.60 5.33 6.34 7.14 7.93 9.65
20 4.48 5l 6.18 6.95 171 9.40
21 438 5.06 6,02 6.78 9.16
22 4.28 5.88 6.61 8.95
3 418 4.8 5.75 6.46 5.78
24 3.33 4409 4.7 5.62 6.32 8.56
25 3.26 401 4.63 5.51 6.19 8.39
26 3.20 3.93 540 6.07 822
21 3.86 3.30 5.95 8.07
28 in 5.20 5.84 192
26 3.72 429 511 5.74 7.78
30 3.66 4.22 5.02 5.64 7.63
31 4.15 4.94 7.53
32 4.08 4.86 7.41
33 4.02 478 2.30
34 3.95 4.70 .19
35 3.89 4.63 7.08
36 3.84 4.56 6.98
37 3.78 4.50 5.05 688
38 3.73 443 4.98 679
39 3.18 3.67 4.37 4.91 6.70
40 3.14 3.62 4.31 484 6.61
41 3.09 4.25 478 6.52
42 3.05 4.19 171 6.44
43 3.01 4.14 4.65 6.36
44 2.97 4.08 4.59 6.28
45 293 4.03 453 6.20
46 2.89 3.98 4.47 4.96 6.13
47 2.85 3.30 3.93 441 1,89 6.05
48 2.81 3.25 3.88 4.36 4.83 5.98
49 2.78 321 3.83 4.30 477 3.91
30 274 317 3.78 4.25 471 5.84
51 270 3.13 3.73 420 4.66 5.78
52 267 3.09 3.69 4.15 4,60 5.71
33 263 3.05 3.64 499 454 5.65
54 2.60 3.60 4.04 4.49 5.58
55 3,55 1,00 4.44 5.52
36 3.51 395 438 546
37 01 3.47 3.90 4.33 540
38 98 3.42 3.85 4.28 5.34
39 1.96 338 381 423 3.28
60 1.93 3.34 3.76 418 522
20 118 129 2.18 2.50 2.83 3.70
180 0.87 1.35 1.68 1.94 2.23 3.00
360 (.51 (.81 1.02 1.20 1.39 1,93
720 .29 0.46 (.59 .69 .81 1.15
1440 0.16 0.26 0.33 0.40 0.46 0.66

Rainfall Depth-Duration-Frequency

Design Rainfall

For the Design Rainfall, a twenty-four (24) hour rainfall distribution shall be applied
for hydrograph based runoff calculations. Table 5.5.2.1 relates storm frequency
terminology to annual exceedance probability. Rainfall intensities as adopted for the
City of San Antonio are given in Tables 5.5.2.1.A through 5.5.2.1.E.

Refer to the SARB Regional Modeling Standards for more information related to

rainfall distribution and hvetographs.
ahlo Naoacion
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Fixeeedance

S ! 0.5 0.2 0.1 0.04 002 0.04 0002
dyear | 2year | Syear | d0-year | 25-year | SO-year | 100-year | S00-year

vs. Annual Exceedance Probabilit

AEP 1.0 0.5 0.2 0.1 0.04 0.02 0.01 0.002
Table 5.5.2.1.A — Depth-Duration-Frequency (DDF) Values for PA-1
1-year 2-year S-year 10-year | 25-year | 50-year | 100-year | 500-year
5 minute 0.45 0.53 0.66 0.78 0.94 1.06 119 1.52
10 minute 071 0.84 1.06 1.24 1.50 1.70 1.90 2.40
15 minute 0.90 1.06 1.33 1.55 1.86 2.11 2.36 3.00
30 minute 1.27 1.50 1.87 217 2.60 2.93 3.27 4.19
1 hour 1.65 1.96 2.46 2.88 347 393 4.41 3.76
2 hour 1.98 242 3.09 3.69 4.57 5.28 6.07 8.26
3 hour 2.15 2.69 3.48 421 5.30 6.21 1.24 10.10
6 hour 2.46 3.16 4.15 5.09 6.54 7.80 9.23 13.26
12 hour 2.78 3.62 4.80 5.94 1.70 9.25 11.02 16.23
24 hour 311 4.10 5.49 6.85 8.93 10.76 12.88 19.12

Table 5.5.2.1.B — Depth-Duration-Frequenc

DDF) Values for PA-2
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3 minute 045 0.53 0.66 0.77 0.93 1.05 117 147
10 minute 0.71 0.84 1.06 1.24 1.48 1.68 1.87 2.33
15 minute 0.90 1.06 1.33 1.55 1.85 2.08 2.32 291
30 minute 1.28 1.50 1.86 2.16 2.58 2.89 321 4.07
1 hour 1.65 1.96 245 2.86 344 3.87 4.32 5.59
2 hour 1.97 241 3.08 3.67 4.52 5.20 5.95 8.03
3 hour 2.14 2.67 3.46 4.18 5.24 6.12 7.10 9.84
6 hour 2.44 3.13 4.11 5.05 6.45 7.66 9.04 12.90
12 hour 2.76 3.58 4.75 5.87 1.5% 9.06 10.76 15.73
24 hour 3.10 4.04 5.44 6.76 8.74 10.45 12.47 18.45

Table 5.5.2.1.C — Depth-Duration-Frequency (DDF) Values for PA-3
1-year 2-year 5-year 10-year | 25-year | 50-year | 100-year | 500-year
5 minute 0.45 0.53 0.66 0.77 0.92 1.03 1.15 1.43
10 minute 0.71 0.84 1.05 1.23 1.47 1.66 1.84 237
15 minute 0.90 1.06 1.32 1.53 1.83 2.05 2.28 2.83
30 minute 1.28 1.49 1.85 2.14 2.55 2.85 3.16 3.96
1 hour 1.64 1.94 243 2.83 3.39 3.81 4.24 5.42
2 hour 1.96 2.38 3.04 3.62 4.44 5.10 5.81 735
3 hour 2.12 2.64 3.43 4.11 5.14 5.98 6.91 9.46
6 hour 2.42 3.08 4.05 4.95 6.31 145 8.74 12.36
12 hour 2.73 3.53 4.66 5.73 7.36 8.76 10.36 14.99
24 hour 3.07 3.96 5.31 6.56 8.46 10.06 12.00 17.51
Table 5.5.2.1.D — Depth-Duration-Frequency (DDF) Values for PA-4
1-year 2-year 5-year 10-year | 25-year | 50-year | 100-year | 500-year

5 minute 0.45 0.53 0.65 0.76 0.91 1.02 1.14 1.40
10 minute 0.71 0.84 1.04 1.22 1.46 1.64 1.82 222
15 minute 0.91 1.06 1.31 1.52 1.81 2.03 2.26 277
30 minute 1.28 1.49 1.84 2.12 2.52 2.82 3.12 3.87
1 hour 1.64 1.93 2.41 2.80 3.35 3.76 4.19 5.28
2 hour 1.95 2.37 3.02 3.58 4.38 5.02 5.70 7.51
3 hour 2.12 2.62 3.38 4.07 5.06 5.86 6.75 9.14
6 hour 2.41 3.05 4.01 4.88 6.18 1.27 8.49 11.87
12 hour 2.70 3.47 4.57 5.61 7.18 8.49 10.00 14.33
24 hour 3.02 3.91 5.16 6.40 8.20 9.75 11.49 16.70
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Table 5.5.2.1.E — Depth-Duration-Frequency (DDF) Values for PA-5

1-year 2-year 5-year 10-year | 25-year | 50-year | 100-year | 500-year
10 minute 0.71 0.84 1.04 1.22 1.45 1.64 1.82 2.19
15 minute 091 1.06 1.30 151 1.80 2.03 2.26 2.74
30 minute 1.28 1.49 1.83 2.11 251 2.82 3.2 | 383
1 hour 1.64 19 2.40 2.80 3.34 3.76 4.18 5.22
2 hour 185 2.36 3.01 3.57 4.36 4.99 3.67 141
3 hour 2,12 2.61 3.37 4.05 5.03 5.82 6.69 8.99
6 hour 2.41 3.04 3.98 4.85 6.12 7.18 8.36 11.60
12 hour 2.70 344 4.53 5.53 7.06 8.31 935 13.83
24 hour 3.01 3.86 5.12 6.25 8.02 9.50 11.14 15.94

5.5.2.2 Areal Reduction Factor

Calculated storm water runoff at a given point may be reduced by factors shown in
Table 5.5.2.2 based on the tributary area (in square miles) draining to said point.
Table 5.2.2.2 - Areal Reduction Factors

e ARF for Area

Area (sq mi)
10 0.855
25 0.79
50 0.76
100 0.73
175 0.71
300 0.67
**Source: Matershed-Hydrology Technical Suppert Data-Netebooks-on
i fo-Ri #y-San Antonio River Basin Regional Modeling
Standards, on file with the San Antonio River Authority
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e Chow, Ven Te. (Jan. 2009). Open-Channel Hydraulics - McGraw-Hill civil engineering
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Version 2.0: Texas. U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Weather Service, Silver Spring, Maryland, 2018.

e Snyder, Franklin F., 1938, Synthetic unit-graphs: Am Geophys. Union Trans., Pt. I, p.
447-454.
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e Sandrana, Shiva, P.E., PH., CFM. (Jan. 2011). IDF curves for Bexar County. Technical
Memo, Bexar County Infrastructure Services — Flood Control Division.
e PBS&J. (May 2005). Technical Memorandum: Snyder Unit Hydrograph Parameter
Guidelines — San Antonio River Basin, Regional Watershed Modeling System.
e USDA. Urban Hydrology for Small Watersheds - Technical Release No. 55. U.S.
Department of Agriculture, Natural Resources Conservation Service, Conservation
Engineering Division, June 1986.
e TXDOT. Hydrology. Chapter 4 in Hydraulic Design Manual. Texas Department of
Transportation, Revised 2011. (Accessed April 2014)
e USACE. HEC-RAS River Analysis System — Hydraulic Reference Manual Version 4.1.
U.S. Army Corp of Engineers, Hydrologic Engineering Center, Davis, California, Jan.
2010.
e Seelye, Elwyn E. (1960) Data Book for Civil Engineers: Design Vol. 1 (3 ed.). New
York, NY: John Wiley and Sons, Inc.
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Modeling Standards for Hydrology and Hydraulic Modeling.
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Proposed Chapter 35 Appendix H
Unified Development Code Amendment

Implementing Atlas 14 Rainfall
Values as Best Available Data

City Council A Session Item 13

April 11, 2019

Nefi Garza, P.E., Assistant Director

PROPOSAL

* Requesting Council Action to Approve UDC Amendment

* Ch. 35, Appendix H to incorporate Atlas 14, Volume 11 Rainfall Data
o 1.2 - Acronyms and Abbreviations
o 5.5 - Rainfall Data !
o 5.5.1 - Rainfall Intensity-Duration
o 5.5.2 - Rainfall Depth-Duration Frequency

o Table of Contents, Lists of Figures and Tables
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* Federal study published September 2018
¢ National Oceanic & Atmospheric Administration (NOAA)

e Study of rainfall frequency and intensity

e Data from 3,900 rain gauges throughout Texas
e Early to mid 1900s through 2017

» UDC requires use of Best Available Data

used in frequency analysts.
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* Design Rainfall Depth (100-year storm)
e Current=10"
e Atlas 14 =11"-13"
1”- 38” increase (10 - 30%)
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m " Potential Impacts

Community Updated floodplain maps
* Additional structures in the floodplain
e Additional structures requiring flood insurance
¢ Possible increase in flood insurance premiums

City of e 2017 Bond- Drainage projects to be evaluated on a case-by-
San Antonio case basis for effectiveness with Atlas 14 rainfall values
Development * Potential increase in subdivision construction costs

(Varies greatly depending on size, complexity, and location of
site)
* Wider easements
o Adjustments to subdivision layout
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AGENCIES
e Bexar Regional Watershed Management (BRWM)
e Bexar County (BC)
¢ San Antonio River Authority (SARA)
e Transportation & Capital Improvements (TCl)
e Texas Department of Transportation (TxDOT)

DEVELOPERS & INDUSTRY GROUPS
* Professional Engineers in Private Practice (PEPP)
¢ Real Estate Council (RECSA)

“"\ CITY OF SAN ANTONIO
N j,/' TRANSPORTATION & CAPITAL IM

8/4: TCI Begins issuing

due diligence review oy 225: PCTAC \
comments

1/24: CHE J
Committee

CONSULTANTS

e 12+ Engineering Firms
e Local
¢ Regional/National
e Varied Size

e Varied Expertise

GOAL
¢ Translating Atlas 14 into usable Best Available

Data for San Antonio

TIMELINE

/ 4714: Effective Date of
i / UDC Amendn ent
e

|| May-Aug'18 | September 18 | October'1s | November'iS | December'tS | January‘19 | Febmary19 | Mamch'19 |  Aprt ‘19 ”

/ i

/ /
9/27: NOAA Publication f 12/19: Release Draft UDC
of Adas 14 Data Amendment

 Public C
Period

/
/

omment

. i R oooeerp
3/8: DPTF '




RECOMMENDATIONS

~* Amend UDC 35, Appendix H
e Adopt Atlas 14, Volume 11
e Establish 5 Precipitation Areas

* Replace rainfall data tables

Precipitation Atlas 14
Area 100-Year Design Depth

N ;

) Sesroratons ol e+~ | INFORMATIONAL BULLETIN #570

* Any plat or permit submittal after UDC Amendment shall use Atlas 14 data for
storm water and floodplain design and analysis
* Clarifies the following:
o No Adverse Impact
o Adverse Impact
o Out of Compliance
o Phased Mitigation
* Floodplain Mapping

* Finished Floor Elevations
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* Requesting Council Action to Approve UDC Amendment
o Ch. 35, Appendix H to incorporate Atlas 14, Volume 11 Rainfall Data
= 1.2 - Acronyms and Abbreviations
= 5.5 - Rainfall Data
= 5.5.1 - Rainfall Intensity-Duration
= 5.5.2 - Rainfall Depth-Duration Frequency
= Table of Contents, Lists of Figures and Tables

CITY OF SAN ANTONIO
TRANSPORTATION & CAPITAL IMPROVEMENTS

THROUGH INNQVATION AND DEDICATION, WE BUILD AND MAINTAIN
SAN ANTONIO'S INFRASTRUCTURE

Nefi Garza, P.E., Assistant Director
(210) 207-8024
Nefi.Garza@sanantonio.gov

CONNECTUS! OO OO

#TClbuildsSA | @SanAntonioTCl | www.sanantonio.gov/tci
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Back up Slides

e

A\ CITY OF SAN ANTONIO J |
TRANSPORTATION & CAPITAL IMP \_( i b UDC Amendments

0

Table 5.5.1.B — Intensity-Duration-Frequency Values for PA -2

= Add map to establish five (5) Precipitation Areas

* Replace two (2) tables with eleven (11) tables : ”?m “? e ?;ij s?“; T
* Replace one (1) Intensity-Duration-Frequency (IDF) ; fw gi :;2 )§‘ ?;:
Table with five (5) IDF Tables T T i B
454 5.7] 6.67 05 8
* Replace one (1) Depth-Duration-Frequency (DDF) E o : o 2 i§ T
1 210 514 398 714 803 334
Ta.ble With fIVe (5) |DF Tables ; Table 5.5.2.1.A — Depth-Duration-Frequency Values for PA-1

e Separate Design Storm Frequency vs. Exceedance

Tver | 2vear | Syewr | 10-vear | 25year | S0year | 100-vear | 500-year
A . . H 5 minute 045 0.53 0.66 078 094 106 119 1.52
Probability information from previous DDF Table L et e e TR N T T N T
: 15 minute 0.50 1.06 133 £55 186 21 236 3.00
"“0 a Standalone table 30 minute 127 150 187 217 260 293 327 419
1 hour 165 1.96 246 288 347 393 441 576
e Add two (2) paragraph narrative 2l 198 | 240 | 30 | se0 [ 457 | s28 | 607 | 8%
3 hour 215 269 348 421 530 621 724 1010
6 hour 246 316 413 5.09 654 7.80 923 1326
12 bour 278 362 480 594 770 925 1102 | 1623
24 hour 311 410 549 685 893 1076 1288 1912
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