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ORDINANCE 20 19 - 0 4 - 11 -0 3 0 6 
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 I. 

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 9f the City Council, and if passed upon by fewer than eight votes, then on 
the tenth (10th

) day after passage. 

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

APPROVED AS TO FORM: 

Andrew Seovia, Cit)M.ttorney 
f",<. 
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Agenda Item : 13 

Date: 04/1 1/20 19 

Time: 11 :53 :54 AM 

Vote Type: Motion to Approve 

Description: Ordinance amending the Unified Deve lopment Code, Chapter 33 Appendix H Storm Water Design 
Criteria Manual, to incorporate updated rainfa ll data fo r drainage and floodplain design from the federal 
Atlas 14 Rainfa ll Study. [Peter Zanoni, Deputy City Manager; Razi Hosseini, Interim Director, 
Transportation & Capital Improvements] 

Result: Passed 

Voter Group 
Not 

Yea Nay Abstain Motion Second 
Present 

Ron N irenberg Mayor X 

Roberto C. Trevino District I X X 

Art A. Hall District 2 X 

Rebecca Viagran District 3 X 

Rey Saldana District 4 X 

Shirley Gonzales District 5 X 

Greg Brockhouse District 6 X 

Ana E. Sandoval District 7 X X 

Manny Pelaez District 8 X 

John Courage District 9 X 

Clayton H. Perry District 10 X 

https://cosaweb 1 /voteinterface/default.aspx 4/11 /2019 
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Attachment I 

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

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 

A14 

AASHTO 

* * * 

NFIP 
NOAA 
NOi 

Atlas 14 Precipitation-Frequency Atlas of the 
United States, Volume 11, Version 2.0: Texas (as 
QUblished by NOAA) 
American Association of State Highway Officials 

* * * 

National Flood Insurance Program 
National Oceanic and Atmosgheric Administration 
Notice of Intent 

* * * 

CHAPTER 5 
HYDROLOGY 
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* * * 

5.3 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 Figure§. 5.5.tA 
through Figures 5.5.1.E of this manual. 

* * * 

5.5 RAINFALL DATA 

Rainfall data in this section is based on NOAA Atlas 14. Volume 11 (A14) 
precipitation frequency estimates. A14 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 A 14 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 faH 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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Figure 5.5- Precipitation Area (PA) Map for Major San Antonio River Watersheds 
(Precipitation Areas are available in GIS format at https://www.sanantonio.gol'IG!S) 

5.5.1 Rainfall Intensity-Duration 
Use Table§. 5.5. 1.,_A through 5.5.1.E to determine rainfall intensity. 
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5(! 2.2--l 2.79 l.24 3.S9 4.r) 4.86 6.2--l 

.5L 2.21 2.75 1-W lJ;4 4 .. ll 4.80 !I.J7 

52. 2.18 1.72 ill l.7'1 4.16 4,71 6.IO 

,5.1 2. 15 2.68 l.12 ,1.75 4.21 1.6</ 6.01 

54 2.12 2.6:\, \OX 'i,71) 4.16 4.64 :i,9Z 

55 2.09 2.61 105 1.66 4.11 n~ 5.'~) 
56 2.0h 2.51') ,.01 "\.61 .i.06 4.5.l ,5.8.; 

51 2.0-1 2.55 U7_ l.57 4.tJI 4.4X .5.77 

58 2.01 2.51 :'.!.91 1.51 3.9h --l.--l2 5.71_ 

52 1.98 2 . .;x 2.90 1.4k 3.92 4.U ~-65 

60 1.96 2.45 1.Sb J.44 .l.X7 4. l2 559 
120 1.21 1.54 1.X4 2.26 2.60 :'.!.98 4.02 

18(! 0.89 1.15 L.,W 1.75 2.04 2. 17 l.28 

}60 0.52 0.69 0.84 1.07 1.28 I.SI 2.15 

12Q 0.10 0.40 0.49 0.6.l 1).76 0.90 l.•L 
14-lQ 0, 17 0.2.l 0.2S ll.:\6 (l.4.; l[..12 0.77 

Table 5 5 1 C - Intensitv-Duration-Frequencv (IDF) Values for PA-3 . . . 
Time Atlas 14 Rainfall Intensitv (inches/hour) bv Storm .Freuuencv 

lminntesl 2-YEAR 5-YLAR HI-YEAR 2'\-YbAR ,51~YEAI~ 100-YEAR 500-YEAR 

s 6.lll 7.XS 9.211 I I.Oil l:'.!.36 11.7'1 1220 

6 ".95 7.45 S.71 10.--ll 11.75 i l.<JS 16.11 

1 5.66 7.11 ~_}.l Y.95 11.24 12.49 1.5.41 

8 5.42 6.kl_ 7.98 95--l IO.?X 11.97 11,H 
9 5.21 6.54 7.67 9.17 l<U5 I 1.4ll 14.14 

JO 5.02 6.10 7.1X X.S2 9.96 11.\)5 1:\,611 
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11 4.85 6.08 w X50 9.5~ 10.M U.111 

12 4.nX 5.8h (di_~ k.19 9.22 l<l.24 12.62 

11 -t.:H ,'.66 6.60 7.~t/ 8.87 t/.X5 l~_I] 

14 4 . .lX 5.4l 6.l6 7.60 ~.53 9...tS 11.~ 

1,'\ 4.2-1 5.28 Q.12 7.:<2 S._20 9.12 11.11 

16 4.10 5.10 5Sl 7.07 7.91 X.7~ 10.9.l 

17 .l.97 -l.94 5.72 h.84 7.M 8.51! 10.58_ 

18 3.86 4.htl ".55 6.6.l J.4? 8.24 10.26 

J9 3.75 4.66 '-40 6.45 1.21 X.llO 9.9?_ 

20 .t66 -L54 5.,1fi 6.2X 7.02 7.79 9.71 

21 3.57 4.43 5.11 6.1.2 6.X4 1.5'1 9.46 

22 3.49 4,.;l1 5,01 5.98 6.68 7.41 9.24 

23 3AI ~.2_3 L91l 5.84 6.53 7.24 9,1)4 

24 3.34 4.14 4.79 5.72 6.:19 L.!IB 8.84 

25 :,,n 4.1)6 4.7(1 5.Nl 6.26 6.93 X.M 

26 3.21 >.98 4.60 5.49 6-1.1 6.XO 8.50 

21 3. 15 l90 4.52 5.;\k 6.(>2 6.66 8. l-l 

28 3.09 ).ID 433 5.2>i 5.91 6.5-1 X.19 

29 3.ll4 .lli 4.15 5. 19 5.81! 6...t2 8.(14 

;in 2.98 3.70 4.28 5.__lll 5.70 631 1.91 

31 2.93 .l.M 4.21 5.01 5.60 6.21 7.7X 

12 2.X9 J5X :U! 4.91 5.51 6.11 7.66 

3J 2_.84 3.52 4.1!7 4.85 5.-U 6.01 1.54 

34 2.]9 3.47 4.01 -US 5 .. 34 5.92 7.43 

15 :.75 ).41 ~ 4.71 5.26 5.81 L--12 
36 2.JI 1.36 3.89 4.64 5.18 5.74 7.2' 

37 2.67 3.31 l.h1 ~.57 5.11_ :l,_66 ll~ 

18 2.6} :t26 ~ 4 .. ltl 5.(l-1 5.5g 1-112 

l't i .. w 3.22 w 4.4-l 4.97 5.50 6.93 

40 2.55 i.17 lil -PX 4.90 5.43 6.84 

4 1 252 ,ti:\ 1.62 4 .. 12 4.81 5. ,s 6.75 

42 2.48 1.08 ,Ul 4.26 4 .77 5.2~ 6.66 

<1.3 2.45 3 04 l 52 -1.20 4.70 5.21 658 

-lei_ 2.41 1.<X> 1.4X f 15 4.M 5.15 6.50 

45 2.>h 2.96 w 4.01) 4.58 5.m: 6.42 

46 2.35 2.92 1.12 -l.tl4 452 5.02 6.15 

n 2.12 2.8~ 1.14 l9\J 4.47 4.9ti 6.27 

~ 2.2h 2.X4 3}11 l.94 4.41 4 x~ 6.20 

49 2.25 2.KI ..L;f1 :u,;9 436 4.8.l 6.11 

51) 2.22 2.]J 3.21 .1.84 4.30 4.78 6.()6 

51 2.19 2.73 1.17 3.79 4.2~ • .72 5.99 

52 2.16 2.70 JJJ _1.74 -l .20 4.66 5.92 

51 2.13 2.66 JJl'! 3.70 4.15 4.61 5.85 

54 2.11 2.63 ~ 3.65 4.111 -l.55 5.79 

5'\ 2.08 2.59 l.02 l.61 4.05 4.50 5.]2 

jf, 2.05 2.56 2.9X 356 4.tXl 4.45 5.66 

57 2.02 2.53 2.9-t 3.:U .1.95 4.39 5.flfl 

58 1.9'! 2.-19 2.90 .l.47 1.'XI 434 5.54 

59 i.•n 2.• 6 2,87 '.\.•P 3.K6 4.29 5.48 

Nl 1.9-1 2.4:! 2.81 3.JIJ 1.81 4.'>-t 5.-U 

120 1.J9 1.52 l,X I 2.22 2.55 2.90 t88 

180 ,,_xx U4 '~ll 1.71 1.99 2. ;o u.:; 
}60 0.51 0.61 0.S2 1.(15 1.24 1.46 2.()6 

1.20 (1.29 n_,y 0.48 0061 0.73 0.86 1.25 

J4-l0 0. 17 0.22 0.27 11.15 0.-t2 (),51) tl.71 

Table 5 5 1 D - Intensitv-Duration-Frequencx (IDF) Values for PA-4 . . . 
Time Atlas 14 Rainfall lntcnsitv (inches/hour) bv Storm Freouencv 

(minutes I 2-YEAR 5-YEAR Hl-YEAR 25-YEAR St~YEAR iOO- YEAR 500- YEA~ 

5 6.lO 7.85 9.14 ltl.9: 12.2• l.l.65 l(>,_8] 

6 5.9-l 7.40 8.66 10.16 I 1.62 12.96 15.8] 

7 5.66 7.05 X.26 9.h9 II.II 1_2.:17 1.1.00 

8 5.42 6.1_5 7.92 9.48 10.65 II X5 14.4'.l 

'1 5.21 6.48 7.hl 9.11 10.2., 11..)X l3_.X4 

IQ 5.02 6._24 L\2 X.76 9.X-l 10.95 i,U I 

I I 4.8-l 6.02 7.05 8.41 9.47 1054 12,_82 

12 4.6X 5.81 h.79 8.12 9.11 10.14 12.36 

13 45:; 5.61 6.)5 2.82 S.7X 9.76 11.92 

11 
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1-1 4. lX 5.-12 6.31 7.51 X.~ 9._N I 1.49 

.l5 4.24 5,24 6.0~ 7.24 h.12 9.,r~ 11.09 

l-6. -1.10 5.06 5.X7 6.99 7.8-1 X.71 111.7IJ 

1.1 1.97 4.91 5.68 ().76 7.58 8.42 JIJ.35 

18 ;1.S6 4.7b 5.51 6.56 7.35 8.16 111.0-1 

n .l.75 -1.6:1 5.~<--. 6.17. 7.1-1 7.93 9.75_ 

20 .1.65 -l.51 5.22 6.21 f,.95 7.71 9.'it) 

21 1.57 4.411 5.09 6.05 6]8 752 9.26 

22 1.-18 4.30 -l.'J7 5.91 6.61 n-1 9.04 

23 .).41 -4.'.!l 4.X6 5.77 6.46 7.17 8.84 

24 J.1:1 4.12 4 . .15 5.65 6.32 7.01 8.65_ 

25 1.'.![ 4.tl-l ~-<>5 5.51 6.19 6.86 X_fl 

2(\ 3.20 3.96 :1.56 5.42 6.07 6.V 8.31 

27 1. 14 .l.8S 4.48 5.12 5.95 6.60 8.15 

28 3.IIX 3./il 4.19 5.12 5.84 6.48 K.IX) 

Z9 .tO .. l 3.7-1 -1..11 5.13 5.7-l 6..16 ].87. 

:in 2.98 3.fi~ 4.24 5.0-1 5.M 6,25 L73 
ll 2.9) 3.62 4.17 ::L..96 5.5~ 6.1-1 J.61 

.12 2.8X :uo -1.10 4.8.l 5.45. 6.04 ?A~ 

.ll 2._8J 3.5Q 4.1),1 -I.SIi 5.17 ~.95 7 .. 17 

34 2.79 3.45 3.97 -1.72 5.28 5.86 7.26 

,35 2.74 3.:19 3.91 4.6~ 5.20 5.71_ 1J6 

36 no '-34 3J~5 4.58 5.13 5.1\8 ].1)5 

TI 2.66 3.29 1.80 -451 5.05 5.60 6.96 

l8 :'..f,2 ).?~ :n-1 4.-15 4.9~ 552 !hl<6 

3~ 2.58 .1 .:'.0 3.69 4.19 .. t_t)I 5.-14 6.]J 

40 2.55 .l.15 1.64 ..i.:n 4.M ~ .. n 6.68 

41_ 251 :I.II 3.59 4.27 4.78 5.~o 1'~S9 
42 2.-17. 3.11( 354 4.21 4.71 5.'.!3 6.51 

4 .. 1 2.44 3 02 1.49 -l.15 .J.65 5.16 6.4~ 

44 2.40 :2.98 -,,_44 -1.1,, 4._59 5.09 6.15 

')5 2.J7 :'..9-1 .l.-111 4.11-{ 4.5.1 5.02 6.22 

46 2.34 2.90 3 .. l5 1.99 JH 4.96 6.211 

:11 2.11 2J.;6 3.31 3.94 4.41 4.90 0.12 

48 2.2] 2 8.} .1.26 tl':9 4 . .16 -1.8-1 6.05 

49 2.24 2.79 3.22 :1.X-1 -1.30 4.78 5.98 

50 2.21 2.75 3.18 J.7lJ 4.25 4.72 5.91 

51 2. lh 2.71 .1.1-1 1.75 4.20 -l.66 5.84 

52 2.1:i :!.68 110 .1.?(l -1.15 4.61 5.78 

53 2.12 2.64 3.()(1 .1.65 4.09 4.55 ,'\.71 

54 2.10 1.61 J.O~ l.61 4.1>4 4.50 5._o5 

55, 2,!)7. 2Sl 2.% 3.50 HK) 4.-14 5,58 

)6 2.04 2.54 2.95 352 3.95 4.19 :'i.5:! 

~ :!.01 2.51 '.!.lJI ;.4:-; 3.90 4.3-1 ,; -16 

.5~ 1.98 :!.-17 2.87 l.4:1 J.8~ -1.:!9 5.40 

'9 1.96 2.44 2.84 )39 3.XI 4.24 5.34 

60 l.'J1 2.41 2.8(} .l.15 .ti6 -1.19 5.'lX 

120 l.lh 1.51 1.79 '2.19 2.51 2.X5 }.76 
)80 0.87 1.u 1.1h 1.69 1.9S 2.25 ,"\J)) 

;160 O . .:'il 0.67 O.SI I.Ill 1.21 1.41 1.9X 

720 0.29 0.3X 0.-17 0.60 0.71 run U9 

J440 0.16 0"22 0.27 0.1-1 0.-11 o.• x (I.]!) 

Table 5.5.1.E - Intensity-Duration-Frequency (IDF) Values for PA-5 
Time Atlas 14 Rainfall Intensih <inches/hour) hv Storm Freuuencv 

(m.inutcs) 2-Y t,AR _5-'(EAR Jjl-YEb" 25-YEA" 50-YEbR 1_00-YEA" 500-YEAR 

5 (>.11 7_.85 9.13 10.90 12.24 13.65 16.65 

6 5.% 7.41 8.(,6 111.}2 I l.o2 1"2.95 15.70 

7. 5.67 7.(\/> 8.27 9.S-1 II.II 12.1] 14.9.l 

8 5.41 6.76 7.93 9.-12 10.65 11.85 14.27 

'l 5.22 6.49 7.61 9.05 10.2.1 11..18 13.69 

10 5.0.l 6.2-1 7.12 8.70 9.8-1 10.95 13.17 

II 4.85 6.01 7.04 8 . .17 9.-17 HL51 12.68 

12 -1.69 5.liO h.7~ 8.0'1 9.12 lrl.14 11."J 
11 4.5 .1 559 6.5; 7.77 8.78 9.76 11.79 

14 4.38 5.39 6.2>i 7.4~ 8.~ 9.W 11.lX 

l5 4.2-1 5.211 6.0-1 7.20 li.12 9.03 10.97 

16 -1.10 5.03 .'UG 6.95 7.8-1 X.71 1059 

12 
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5.5.2 

5.5.2.1 

17 .l.<17 -1.1<7 5.65 6.71 7.58 SA2 10.24 

18 3.X5 4.7' 5.4k 6.:B 735 X.16 l!,l}:l 

I!, l.75 .j.60 5.33 634 7.1.J 7.9.l 9.65 

20 .1.65 .J.-18 5. 19 6.1!< (\95 1.,71 9.40 

21 3.56 4 .. 18 5.06 6.ol 6.7S 7.52 9.lfl 

l) l-!N .J.2X -L94 5.8S 6.61 7.14 8.95 

21 .t41) .J.18 4.8.l 5.7~ 6.-l(i_ 7.11 05 

~4 3.U 4.09 4.]1 5.62 6.32 7.01 8.56 

25 \,'.!(, 4.1)1 .J.61 5.51 6.19 6.X6 8.39 

26 .l.20 .l93 4.54 5.40 6.07 6.7.l 8.22 

27 1.1.J 3.86 4.45 5.1{) 5.95 6.60 8.07 

28 I.Iii< 1.79 .J.37 5.21) 5.84 6.47 7.'t_l 

29 3_0, 3.72 .J.29 5.11 5.7.J t-36 7.78 

;J.I) 2.97 tM 4.22 5.02 5.64 6.25 7.65 

3 1 2.9:! J6ll 4.15 4.94 5.55 6.1.J 7.5.l 

,12 2.Xh 3.54 .J.08 4.h6 :".45 6.04 ldJ 
;u 2.83 3AS 4.02 .J.71< 5.37 5.95 no 
34 2.78 J.41 3.9:i -l,71) 5.28 5.85 7. 19 

35 2.74 3.38 J.KlJ 4.6.l ~.20 5.77 7.08 

36 2.70 .LB .1.]l4 -156 5.13 5.68 6cl,~ 

l7 2.66 .l.2,~ 3.78 .J.:il) 5.115 SJ~\ 6.88 

18 2.62 J.23 3.7.1 4.43 4.98 552 6.N 

39 2.58 .1.1~ .l.67 4.37 -1.91 5.-14 6.70 

-IQ 2.,-t l.14 1.6'.2 .J.:11 4.84 '\.17 6.61 

4 1. :!.51 J.09 '.\.57 ~2) 4.78 5.29 6"52 

42 2.47 3.05 3.52 4.19 -1.71 5.22 6.44 

4.1 2.4-t 3.01 1.48 .J.14 4.65 5. 15 6.36 

,M 2.-10 2.97 3.41 4.0S 4.59 ;"1.09 (,'-':!~ 

45 D7 :!.93 1.3S 4.01 4.5.l 5.ol 6.20 

46 2.1-1 2.89 1 . .14 3.9~ 4.-17 ~.96 6.13 

fl 2.10 '2.h5 3.10 3_cn 4.41_ 4.89 ii.05 

4~ l.21 2.81 .l'.25 1.hX .J.36 .un 5_.98 

49 2.24 2.78 1.21 1.81 -1.30 4 71. 5.YI 

50 '.!.21 2.74 3.17 l.7S 4.25 4.71 5.8.J 

.ii 2. lh 2.70 J. l.l U,1 4.20 .J.66 5.78 

52 2.15 2.(,7 HN 1.69 -1.15 4,f,O 5.7_1 

5J :!. t::! 2.63 ttl5 :l.M 4.119 4.5.J 5.6~ 

~ 2.09 2.60 3.01 l.60 4.0-1 .J.-19 5.5h 

55 2.117 2.56 2.98 '-5"' -I.OIi 4.-14 5.52 

i6 2.0.J 2.51 2.9..i 3.51 3.95 4. lX :"i.46 

51 2.01 2,..50 ::!.90 ;_.n 3.90 -1.31 i.-10 

5_8 1.98 2.-Ul 2.87 3.42 :u-;:1 4.2H 5 .. l4 

59 1.% l.-13 2.83 .l.18 .i.XI 4,23 5.2X 

60 1.93 2.4(\ 2.8(1 ;_34 :l.76 -I. IX 5_.22 

1_20 1.18 J.51 1.79 2.18 2.50 2.X.1 3.70 

.!.llll O.S7 I 12 l.l.5 I.M~ 1.94 2.21 1.IHI 

360 0.51 0.66 11.X I I.Ill 1.20 1.39 1.9.l 

720 0.29 ll."lli OA6 0.59 0.69 II.XI 1.15 

14-IO 0.16 O.ZI 0.26 0,1.1 OAO 0.-ih tl.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. l relates storm frequency 
terminology to annual exceedance probability. Rainfall intensities as adopted for the 
City of San Antonio are given in Table§. 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 hyetographs. 

Frequeney 
of Storm 

;

ehle S.S.~-1 Desir Roini ll Values (inehes) 
~ GS A,ij-~ed aa;~ 1 Values (pre areal redeetionJ 

2,-:yeaF ~ IO year 25 year I so year I : 
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e*eeeaaAee 
13Febability 

l)HFatioo 

S mim1te 

IS miAHle 

~Q miAHte 

+--hooF 

~ 

~ 

a-hew: 

I 2 RSHF 

24 RSHF 

-l- M ~ 

-l-yeaF 2--yeaF ½ear 
M4 Q.4-1- O,+G 

-hOO ~ +-d+ 

-h4e +M- -h-9G 

--h&-1- ~ Me 

~ ~ ;h--1-1-

~ ~ ~ 

~ ~ 4-,.Q-l-

~ ~ 4-,eG 

~ 4A4 ~ 

~ (W4 om 0-0-l- ru:m 

Sror-m-I>HFatioo 

Fr~queney 

lQ yeaF ~ W-yeaF lQQ yeaF SQQ yeaF 

Q,-1& Q.,9J +-04 -I-,-µ -h-32 

~ -h&Q b--1--0 ~ ~ 

~ ~ ~ ~ 4-,eG 

~ ~ ~ ~ ~ 

~ ~ 3--c+-O ~ &,-W 

J.:% 4.--9() ~ &.BO 9-AG 

4-,eG ~ (BG MG ~ 

MG &.4G MG 8-,.&Q R-4() 

M)Q MG 9-,00 -l-Q-OQ +-J;m 

Table 5.5.2.1- Desi2:n Storm Freouencv vs. Annual Exceedance Probabilitv (AEP) 
Design Storm Freguency 

I-year 2-year 5-year 10-year 25-year S0-1ear 100-year 500-year 

AEP .L.Q 0.5 0.2 QJ_ 0.04 0.02 0.01 0.002 

Table 5.5.2.1.A- Deoth-Duration-Freauencv (DDF) Values for PA-1 
Atlas 142 Volume 11 Adjusted Rainfall Values {(!re-areal reduction} 

Duration 
Design Storm De(!th !inches} by Storm Freguencr -

I-year 2-year 5-year 10-year 25-year 50-year I 00-year 500-year 

5 minute 0.45 0 .53 0.66 0.78 0.94 1.06 1. 19 1.52 

10 minute 0 .7 1 0.84 1.06 1.24 1.50 1.70 1.90 2.40 

15 minute 0.90 1.06 l.33 1.55 1.86 2.11 2.36 3.00 

30 minute 1.27 I.SO 1.87 2.17 2.60 2.93 3.27 4.19 

1 hour 1.65 1.96 2.46 2.88 3.47 3.93 4.4 1 5.76 

2 hour 1.98 2.42 3.09 3.69 4.57 5.28 6.07 8.26 

3 hour 2.15 2.69 3.-l8 4.2 1 5.30 6.21 7.24 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 7.70 9.25 11.02 16.?3 

24 hour 3. 11 4 . 10 5.49 6.85 8.93 10.76 12.88 19.12 

Table 5.5.2.1.B - Deoth-Duration-Freouencv (DDF) Values for PA-2 
Atlas 142 Volume 11 Adjusted RainfaJI Values {lire-areal reduction} 

Duration 
Design Storm De(!th {inches} by Storm Freguenc1 -

I-year I I I IO-year I 25-year I 50-year j 100-year I 500-year 2-year 5-year 

14 
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5 minute 

10 minute 

15 minute 

30 minute 

1 hour 

2 hour 

3 hour 

6 hour 

12 hour 

24 hour 

0.-1-5 

0.71 

0.90 

1.28 

1.65 

l.97 

2. 14 

2.44 

2.76 

3. 10 

0.53 0.66 

0.8-+ 1.06 

1.06 1.33 

1.50 1.86 

1.96 2.45 

2.4 1 3.08 

2.67 3.46 

'.U 3 4. 11 

3.58 4.75 

4.04 5.44 

0.77 0.93 1.05 1.1 7 

l.24 1.48 1.68 l.87 

1.55 1.85 2.08 2.32 

2.16 2.58 2.89 '.\.? I 

2.86 3.44 3.87 4.32 

3.67 4.52 5.20 5.95 

4. 18 5.24 6.1 2 7. IO 

5.05 6.45 7.66 9.04 

5.87 7.58 9.06 10.76 

6.76 8.74 10.45 t? .-1-7 

Table 5.5.2.l.C -Deoth-Duration-Freauencv (DDF) Values for PA-3 
Atlas 14, Volume 11 Adjusted Rainfall Values (pre-areal reduction) 

Duration 
Design Storm Depth (inches) by Storm Frequency 

1-year 2-year 5-year IO-year 25-year 50-year l00-year 

5 minute 0.45 0.53 0.66 0.77 0.92 1.03 1.1 5 

JO minute 0.7 1 0.84 1.05 1.23 1.47 l.66 l. 84 

15 minute 0.90 1.06 1.32 1.53 1.83 2.05 2.28 

30 minute 1.28 1.49 1.85 2. 14 2.55 2.85 3. 16 

1 hour 1.64 1.94 2.43 2.83 3.39 3.8 1 4.24 

2 hour 1.96 2.38 3.04 3.62 4.44 5. 10 5.8 1 

3 hour 2. 12 2.64 3.43 4.11 5. 14 5.98 6.9 1 

6 hour 2.42 3.08 4.05 .+ .95 6.31 7.45 8.74 

12 hour 2.73 3.53 4.66 5.73 7.36 8.76 10.36 

24 hour 3.07 3.96 5.31 6.56 8.46 10.06 12.00 

Table 5.5.2.l.D - Deoth-Duration-Freauencv (DDF) Values for PA-4 
Atlas 14, Volume 11 Adjusted Rainfall Values (pre-areal reduction) 

Duration 
Design Storm Depth (inches) by Storm Frequency 

I-year 2-year 5-year JO-year 25-year 50-year 100-year 

5 minute 0.45 0.53 0.65 0.76 0.9 1 1.02 1. 14 
10 minute 0.7 1 0.84 1.04 1.22 1.46 1.64 l.82 

15 minute 0.9 1 1.06 1.3 1 1.52 1.8 1 2.03 2.26 
30 mi nute 1.28 1.49 1.84 2.12 2.52 2.82 3. 12 
I hour 1.64 1. 93 2.4 1 2.80 3.35 3.76 4. 19 
2 hour 1.95 2.37 3.02 3.58 4.38 5.02 5.70 

3 hour 2. 12 2.62 3.38 .+ .07 5.06 5.86 6.75 

6 hour 2.41 3.05 4.01 4.88 6.18 7.27 8.49 
12 hour 2.70 3.47 4.57 5.6 1 7.18 8 . .+9 10.00 
24 hour 3.02 3.9 1 5.16 6.40 8.20 9.75 11.49 

15 

1.47 

2.33 

2.9 1 

4.07 

5.59 

8.03 

9.84 

12.90 

15.73 

18.45 

500-year 

l.43 

2.27 

2.83 

3.96 

5.42 

7.75 

9.46 

12.36 

14.99 

17.51 

500-year 

1.40 

2.22 

2.77 

3.87 

5.28 

7.51 

9.14 

11 .87 

14.33 

16.70 
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Table 5.5.2.1.E - Deoth-Duration-Freouencv (DDF) Values for PA-5 
Atlas 14: Volume 11 Adjusted Rainfall Values {l!re-areal reduction} 

Duration 
Design Storm Dei2th !inches} hl'. Storm Freguencr -

I-year 2-year 5-year IO-year 25-year 50-year JOO-year 500-year 

5 minute 0.45 0.53 0.65 0.76 0.91 1.02 1.14 1.39 

10 minute 0.7 1 0.84 1.04 1.22 1.45 l.64 l.82 2.19 

15 minute 0.91 1.06 1.30 1.51 l.80 2.03 2.26 2.74 

30 minute • 
1.28 1.49 1.83 ?.11 2.51 2.82 3.12 3.83 

l hour 1.64 1.93 2.40 2.80 3.34 3.76 4.18 5.22 

2 hour 1.95 2.36 3.01 3.57 4.36 4.99 5.67 7.41 

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 3.44 4.53 5.53 7.06 8.31 9.75 · 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 

Areal Reduction Factors** 
(for use in calculating Point RainfaU for Bexar County) 

Area (sq mi) Base ARF for Area 

10 0.855 

25 0.79 

50 0.76 

100 0.73 

175 0.71 

300 0.67 

**Source: Jgg;,. Wete,"5/clefi ~y-fiFelefJy- 'FeERRiEel 511ppeFt f>fJtfJ Nete/Jeele; eR file 
vAm 5fJR ARteRie Ri"reF At1ffieFity- San Antonio River Basin Regional Modeling 

Standards, on [i/e with the San Antonio River Authority_ 

* * * 
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~ CITYOFSANANTONIO • • ·, 1 i.. ATLAS 14 VOLUME 11 
~ TRANSPORTATION&C~~~A~_IMP~O~~tMENTS -- '~ ~ ~-\tiiL .,.,,... .1-\I ' 

• Federal study published September 2018 
National Oceanic & Atmospheric Administration (NOAA) 

• Study of rainfall frequency and intensity 

• Data from 3,900 rain gauges throughout Texas 

• Early to mid 1900s through 2017 

• UDC requires use of Best Available Data 
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-
• Design Rainfall Depth (100-year storm) 

• Current == 1 O" 

• Atlas 14 == 11 "-13" 

• 1 "- 3" increase (1 O - 30%) 

Group 

Community 

City of 
San Antonio 

Development 

Potential Impacts 

• Updated floodplain maps 
• Additional structures in the floodplain 
• Additional structures requiring flood insurance 
• Possible increase in flood insurance premiums 

• 2017 Bond- Drainage projects to be evaluated on a case-by­
case basis for effectiveness with Atlas 14 rainfall values 

• Potential increase in subdivision construction costs 
(Varies greatly depending on size, complexity, and location of 
site) 

• Wider easements 
• Adjustments to subdivision layout 
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AGENCIES 

• Bexar Regional Watershed Management (BRWM) 

• Bexar County (BC) 

• San Antonio River Authority (SARA) 

• Transportation & Capital Improvements (TCI) 

• Texas Department of Transportation (TxDOT) 

DEVELOPERS & INDUSTRY GROUPS 

• Professional Engineers in Private Practice (PEPP) 

• Real Estate Council (RECSA) 

CONSULTANTS 

• 12+ Engineering Firms 

• Local 

• Regional/National 

• Varied Size 

• Varied Expertise 

GOAL 

• Translating Atlas 14 into usable Best Available 

Data for San Antonio 

'./ ... 
"I - M- .-, .Aug-· - --1s--,-I s-,p-,.,.- b-or-·,-s ,-I ---,----,-------~---~-Ma- ,-ch-.~~--~-~~ . --19----,I 

I 

IPllliitt:m~ ~ - • iii• 
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~ CITYOFSANANTONIO • ' • ! ~ RECOMMENDATIONS 
~ TRANSPORTATION&CA~~A~_l,MP~O~~ME~T~*' .,,';!-'·, __ · ··L ~- l"\11 

,, 
,/ 

----

. ,, 
/ 

• Amend UDC 35, Appendix H 

• Adopt Atlas 14, Volume 11 

• Establish 5 Precipitation Areas 

• Replace rainfall data tables 

Precipitation 
Area 

PA-1 

PA-2 

PA-3 
== PA-4 

PA•S 

Atlas 14 
100-Year Design Depth 

12.87" 

12.49" 

11.97" 
= 

11.50" 

11.15" 

~ CITYOFSANANTONIO • • , ,'\ , ;_ INFORMA"JIONAL BULLETIN #570 
' ~ TRANSPORTATION&CA~~A~!,MP~O~f-~~ --- . .. 11- - Ji~L ..i.-. I"\ 

• 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 

--=:,p•i f<•t· ..,_"" "'1 • ·•·- ,;;,,,"' 

'­,, 
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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 INNOVATION AND DEDICATION, WE BUILD AND MAINTAIN 

SAN ANTONIO'S INFRASTRUCTURE 
Nefi Garza, P.E., Assistant Director 

(210) 207-8024 
Nefi.Garza@sanantonio.gov 

C0NNECnUS! 0 0 0 (:) 
#TCl bu ildsSA I @SanAntonioTCI I www.sanantonio.gov/ tci 
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Back up Slides 

~ crrvor sAN ANroN10 ~,: ", . ~ • uoc Amendments 
, ~ TRANSPORTATION ~.CA~~~A~~MPl!O~,!AENTS ' • ... •~-,1 =:. , _• _. 
t ~~ =· •- - · , - uill ~ ,,,. .,.-t - =.:..:. 1f ~.~-

Table 5.5.1.B- lntensity•Duration-Frequency Values for PA -2 
Add map to establish five (5) Precipitation Areas 

That .~s 14 RalefaD lattmln-· a .... hu/lNt.,. n S.Orm fr ,_.....,, 
Z-\'VJt , . .,.,. •~= Z~YLU': >00-YUR ,,O.nAA 

• Replace two (2) tables with eleven (11) tables ... , ... ,.,. 1114 l!.81 IHI! 1·.a 
rn uo IOS3 JU·.a 13 ]!) 1<1.1r 

:S.70 ,.n !!103 11..llJ 1! @ !US . Replace one (1) Intensity-Duration-Frequency (IDF) ,:., s 6.l " '·"' !09! l?.15 H !~ 

.$.!4 ... , P.23 10.•J ll6l ! .. . Sol 

" "' 4 l 4 
.,_.a, ,.u IMS IU3 13-91 

Table with five (5) IDF Tables ,.r 7r "' 9.-:-0 1011 n .,~ 
, .;o "' 6.Pl 1-25 9.3• 10,1 l?-H 

" 
,,. Sil 6.67 '·" "' '"' l! J -l . Replace one (1) Depth-Duration-Frequency (DDF) " "' 4 4; u, ... l? bl 

" 4.l' S.32 :S.l<, i.<IC 1.32 .,. II ~$ 

'·" LO, " ' u :~ 

Table with five (5) IDF Tables Tab le 5.5.2.1.A - Depth-Duration-Frequency Values for PA-I 
Adas U, \'olruiM 11 Adjasttd Raiafd \ "alHl(p-n-arul red-) 

• Separate Design Storm Frequency vs. Exceedance o.n ... Dnip S1ora lhpali f•da•) Ir)· SIOIW Fnquary 

1-yc.u 2-yu r 5-year 10.yur 25-ycar 50-year 100-yt ar 500-yeu 

Probability information from previous DDF Table )minute 0 45 0.53 0 66 0 78 094 I 06 1.19 I 52 

l Ominuie Oil 084 1.06 12' I 50 I 70 I 90 240 

15mi.nu1e 0.90 1.06 1.33 I 55 1.86 2: .11 236 3.00 

into a standalone table 30 mlnul t 1 17 1.50 I 87 2 17 2.60 2 93 327 4 19 

1 hour 1.65 1.% ~.46 2.88 3-•1 393 '< I 5.?6 

• Add two (2) paragraph narrative 2 h o1.rr I 98 2-n 309 3 69 -1 57 5 2: 8 607 8 16 

lhou, 2.15 2 69 3 48 -1 21 5.30 621 7 24 IO lO 

6bow- 2.46 3.16 •US 5.09 6.54 7.80 9.13 13.26 
t >bour 2 78 3 62 4 80 5.94 770 9.25 11 02 16 23 

2-l hour 31 1 41 0 5 49 685 8 93 10 76 12 88 19 12 
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