To:

cC

City oF HOUSTON Interoffice

Department of Public Works and Engineering Corespondence
Flooding and Drainage From: Deputy Director
Committee Public Works & Engineering
Date: November 2, 2007
Flooding and Drainage Subject:  REVISIONS TO GUIDELINES TEXT
Stakeholders CHAPTER 19

The Public Works and Engineering Department has re-visited Chapter 19-17(d) Flood Plain,
to include proposed modifications to the existing guidelines related to Conveyance Analysis.
These modifications were conceived with the public health, safety and general welfare in
mind. The City of Houston's goal is to minimize public and private loss due to flood
conditions in specific areas.

Enclosed with this letter, you will find the Revisions to Guidelines Text for Chapter 19-17(d),
along with the Residential Property Owner Map to Chapter 19 Requirements.

If you have any further questions and/or concerns, please feel free to call me at
713-837-0510.

Andrew F. Icken

AFI:ML:yc



DRAFT Revisions to Guidelines Text for §19-17(d)

These revisions will replace the portions of the guidelines (see existing text in grey boxes
at end of this document) .

A. Conveyance Policy. The conveyance capacity of a site means the ability of the site to
convey water during the occurrence of the base flood from the upstream end to the
downstream end of the site. In addition to the requirements described in this
subsection, development in portions of the SFHA that have conveyance capacity must
also meet the requirements for mitigation of impacts on floodplain storage volume as

stated in Subsection 19-17 (c) of these Guidelines. Y
o,
B. General Conveyance Zone Standards & %
1. The construction of fences, walls, landscaping, ad/or othe

permit the free flow of flood waters is proh1b1 e N
2. The permlt applicant must demonstrate that 60 Iam storagt. .' ay i

C. Conveyance Zone Mapping {

L

To facilitate the permitting processem;ﬁce of the CT}EF ineer has developed
maps delineating areas of conveyan cam,,:l“hese con\tﬁ%ance zone maps may be
viewed online at either of the followir b

7 A
~
The city engineer has defined a that hy@ conveyance capacity to include areas
_ one or of the following conditions:

inside &gm thh

1 floodway;

\ 400-foat buffer zone adjacent to the regulatory floodway;
channel centerlines in or near areas designated as AO zones

w areas between two channels); or

_ the base flood (1%) event is greater than 18 inches.

Areas that have d€pths greater than 18 inches but are not hydraulically connected to
the floodway by areas that also have depths greater than 18 inches were not mapped
as part of the conveyance zone.

The conveyance zone maps show three different conveyance zone classifications for
areas within the SFHA, as follows:

1. Floodway or Buffer or Overflow. These areas are either inside the floodway or
the 100 foot buffer or in/near an overflow area.
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2. Depth. These areas are hydraulically connected to the floodway and have depths
greater than 18 inches.

3. Not Analyzed. Within these areas, the permit applicant must submit information
to determine the depth of the base flood event and hydraulic connectivity of the
area to the receiving channel.

In areas mapped as Depth or Not Analyzed, if the applicant’s topographic survey
indicates that the entire site has depths less than 18 inches or the applicant
demonstrates that the site is not hydraulically connected to the floodway by areas that
also have depth greater than 18 inches, no conveyance analysis will be required.

D. Requirements of a Conveyance (Engineering) Analysig-j‘{r
y 9
If the site of a proposed development is located total r parﬁ'n_ﬂ!gwithin one of the
three mapped conveyance zones, a conveyance ; is\(flow pa h or complete) must
be prepared to demonstrate that the existing cghfveyance capacity of'the,si
be adversely impacted by the proposed deyélop ¢ level of analySis,and
documentation that must be provided to oﬁtal na %(nt permit willNary with
the size and complexity of the proposed develop" wehti Depending on the location and
nature of the project, one of the followmg two metheds,of analyses will satisfy permit

!

requirements. ‘“* _ %’
1. Flow Path Analysis. Many perm app! {or devdﬁpments that are located in
the conveyance zone may be able to de Bong € are existing barriers to

_.- veyatiee across the omg examples of barriers to flow are

‘Stieh.as a ridge where the existing ground elevation rises
th 1s Ymihgﬂ'ﬁ’ across the entire ridge;

, fencing that completely block flow across a site;
s that' f tely block flow across a site; or,

"‘;__- aractapiStics noted in the above-listed three examples that
flow across a site.

W Uccessarily need to be located on the site. A fence on
neighboring prqﬁnx-.r hat completely blocks flow from entering or leaving the
applicant’s propety would be a barrier to flow. A Flow Path Analysis can be
prepared that demonstrates existing barriers to flow.

At a minimum, a Flow Path Analysis must include the following elements and a
statement that there is no existing conveyance due to barriers to flow:

a. A site plan that includes existing structures, with location and extent of any
barriers to flow indicated across the site. Show the general direction of flow in
the floodplain and the conveyance zone boundaries on a vicinity map.
Topographic barriers should be shown on the site plan by including surveyed
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site topographic data. Flow paths may not necessarily align with the centerline
of the channel. Also, note that near stream confluences and overflow zones,
there may be flow paths in more than one direction across a site, and that these
paths may need to be considered independently.

b. For non-topographic barriers, provide evidence of the barrier to flow. Fences or
buildings can be demonstrated by attaching photographs. Aerial photos from
the City websites listed above or other sources such as http://local.live.com or
http://maps.google.com may be used if appropriate.

2. Complete Analysis. If the potential impact of the proposc.d development on the
conveyance capacity of the site cannot be adequately demon ] using the Flow

Path Analysis, a complete engineering analysis will be rg ed Ata minimum, the
analysis must include the following elements: 3

on the site plan, extending offsite as neCeS8ary. &M, ;
b. On the existing conditions site plan (item gentify points of flow
constriction and hmlts/exten.[n s for each flow path Dependmg on the nature of
the site, there may be only onn_ﬂgw path and oné CO strlctlon point, or there

resentative locations along
the length of the _ﬂow path acrosSithe tte. Depeiigding on the nature of the site, a
; 0 flow path and constriction

“ 99

) values, based on
s 1 and- ocurr iént roughness selectlon with aerial and/or site

{te the conveyance (K) for existing conditions;

’*and'the depth of the cross-section is established from the

that includes proposed topography, structures, conveyance

flow patbs&ﬁ;‘é;_ trections in a manner similar to that employed for existing

conditions. Show areas of ineffective flow on the proposed site plan, extending
offsite as Hecessary.

g. Identify proposed points of flow constriction and limits/extents of flow paths.
Cross-sections for the proposed conditions should be at the same locations as
the existing conditions to facilitate comparison. Identify site-specific proposed
roughness values along the proposed cross-sections and document how these
roughness values were determined. Calculate the conveyance for the proposed
conditions.

h. Cross-sections should not span the entire floodplain; rather, they should be
limited to the site boundaries so that the calculations compare existing and
proposed conveyance across the site. If the profile of the site varies significantly
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in width perpendicular to the direction of flow, portions of the site may need to
be compared independently of each other with conveyance maintained in each
of the areas. Similarly, if the existing and proposed conditions vary
significantly, the cross-sections used for comparison may not be in the exact
same location, but should be representative of the flow in that portion of the
site.

1. Compare the proposed conveyance capacity with the existing conveyance
capacity. The proposed site must maintain the existing conveyance. To
demonstrate that conveyance is maintained, the proposed conveyance at each
proposed cross-section should not be lower than the lowgst conveyance value
from the existing conditions analysis. Satisfaction of @{s réquirement will be
established by calculating the percent change in copveyance capacity with the
result not being less than zero percent of the origiftal e@hweyance capacity when
rounded from the tenth percent. In addition, thc%e‘ plan i
water will enter the site from upstream anddeaye the site dowW

restrictions.

E. Exceptions to the Conveyance Analys Re ements )
The permit applicant shall provide all infor? nati N necessary to determine if the
proposed project meets the gxception requirements for a conveyance analysis.

The information shall be prew on the plan sheais‘that contain site
topography and/or those that 1 stra’& he ex1st1ng O pre-cxisting and proposed
site plan development A note sha ¢ inclh plan sheet(s) describing

l.

) Thc -:' is located 1ththe Buffer zone of the floodway, and the
eI aphy indicategthat no portion of the site within the

L zone is nglre lllarrstx es below the BFE. However, any portion

1 hm the regulatory floodway is subject to regulation

ot tﬁv%cated
4 under Scotion 19-43 ‘ e Guidelines;
#"2, The site is im@mapped€onveyance zone identified as Depth or Not

he surveyed site topography indicates that no portion of the site
i8¢ a depth of I8 inches or more below the BFE.

3. Redé 9t of a single lot or re-platting of one or more lots where the
combine -"tprmts of all proposed structures including garages, whether
attach{:d or detached, do not exceed the combined footprints of the existing,

or pre-ex1st1ng if demolished, structures and garages, whether attached or
detached, by more than 10% compared to area of the footprint(s) existing
on, or prior to, October 1, 2006, or where the proposed development will
occupy not more than 25% of the area of the single lot or re-platted lots;or,
4. Development on a previously undeveloped lot of not more than 15,000

square feet where the combined footprints of the proposed structures and
garages, whether attached or detached, and any other accessory structure
located above grade, do not occupy more than 25% of the area of the site;
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5. Paved areas at or below grade are not included within the calculation of
footprints as noted in the preceding site descriptions.

6.  For site descriptions ‘c’ and ‘d’, the proposed structure(s) shall consist of
pier and beam construction without solid wall enclosures from natural
ground to the BFE. Section 19-17(c)(1) of these Guidelines illustrates this
foundation type and provides design criteria.

F. Bridges and Channel Construction. Bridges and channel work must meet the No
Adverse Impact requirements of Section 19-43 of these Guidelines. Because there are
not likely to be multiple bridges or channels at one location, cumulative impacts are
of less concern with bridges and channel construction. As suéh, #full conveyance
analysis is not required for a bridge or channel. The permit &pplicant is required to
provide a site plan identifying flow paths as describe d r D.2., Flow Path
Analysis, discussed previously. '

G. Development in the Floodway. No new de /€
within the floodway is permitted. Except AS TV
Construction, all allowable development withi i the regu ;
the requirements of Section 19-43 of these Guidelifigé 1n addition to the requirements
of this subsection. '
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This text is taken from current Guidelines for §19-17(d) and is proposed to be
replaced by above text.

Convevance Policy. Development in portions of the SFHA that have comeyance capacity must meet
pennitting rcqtm*emems above and beyond the requirements of Subsection 19-17 (¢); however, all of the
Al unnaamm reqmremm)ts of that subsection apply to areas of convevance capacity as well.

The city cug:mccr has defined areas within 100 feet of the boumtary of the Icgnlmoryﬂmﬁmy and areas
where the depth from the BFE to namual ground is 18 inches, or greater, to have comevance capacity.
The Office of the City Engineer is developing maps delineating areas of conveyance capacity to facilitate
the permitting process; but ultunately, the development permir applicant is responsible for demonstrating
that the proposed development location does not posms conveyance capacx:) to avoid hm.'mz to safisfy
the lcquucmems of this subsection. :

Thc proposed dm‘dopmmr must. not change the existing convevance capacity of the project site.
Convevance capacity of a site is understood to mean the ability of the site to convey water at the BFE
from the upstream end to the downstream end of the site with a given fotal change in water surface
elevation (fotal head loss). The level of analysis and documentation that must be provided to obtain a
development permit will vary with the size and complexity of the proposed developmenr. At a minimum.
the analysis must include the following elements: :

¢ Develop a site plan that includes existing topography and sancnires with convevance flow paths and
directions indicated across the site. Comvevance flow paths may not necessarily align with the
centerline of the modeled stream.  Show areas of mcﬁ’ccmc flow on rhc site plan. e:uendmz offsite as
necessary.

e On the existing conditions site plans. identifv points of ﬂow constriction for cach flow path.
Depending on the nature of the site, there may be only one flow path and one -.on-,mcn(m pot. ot

_there may be several flow paths and coustiction points. -

* Establish cross-sections at constriction points. Depcudmg on fhe naure of the «srte a single cross-
section may intersect more than one flow path and coustriction point.

« For each cross-section. determine appropnate roughness ") values. based on sxte-speczﬁc
conditions. Choose the appropriate “n™ value from the table that follows this discussion and
document roughness selection with aerial and/or site photographs

e For each cross-section. calculate the conmveyance (K) for existing conditions: where K= 1.49 AR** /n,
and the depth of the cross-section is established from the BFE.

e Develop a site plan that includes proposed topography. structures, corveyance flow paths and

+ directions in a manner sumilar to that employed for existing conditions, Show areas of mcﬂeuwc‘

- flow on the proposed site plan. extending offsite as necessary.

¢ Identify proposed points of flow constriction aud construct cross-sections for the proposed condmons
Identify site-specific proposed roughness values along the proposed cross-sections and document how

- these roughness values were determuned. Calculate the comvevaice for the proposed conditions.

‘o Cross-sections should not span the entire floodplain: rather. they should be limited to the site
boundaries so that the calculations compare existing and proposed conveyance across the site. If the
profile of the site varies significantly in width perpendicular to the direction of flow. portions of the”
site may need to be compared independently of each other with comvevance maintained in each of the

“areas ‘imular!y if the existing and proposed conditions vary significantly. the cross-sections used for
comparison may not be in lhc axact same lo-.:auou bul should be rq)rcsculatwe of rhe flow in tha'l'
- portion of the site. : :

. Coulparc the proposed comveyance capacity with the nmmg comevance capacity. The proposed site
- must maintam the existing conveyance. To demonstrate that comverance is nwmramcd. the pmmscd
~ conveyance should not vary more than 0.5% from the existing comvevance. :
e Comvevance calculations mmst be included in the documentation. These calculations may be:
 performed using a model such as HEC-RAS, in which case model outputs showing mm mmre nulst
be provided at each stuss-mnon and model mpuls st be provided.
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'WHATYOUNEED City of Houston
|‘l Street address

|2 Value of proposed improvements
3. Market value of structure before

i Residential Property Owner Map to
improvements J

Chapter 19 Requirements

— =
STEP 1 Is site in the NO .J/FDMW Permit
floodplain? =X not required
YES
YES ( Development Permit
< not required /j
e
Is improvement i 1. Remodel is < $10k
STEP 2 2 remodel? YES———»+2. No addition of footprint
3. No ir of flood damage
o J Is the cost of
N remodel 2 50% of
market value and there
is no addition?
NO
NO YE
Development Permit
required
STEP 3 Is site in YE - pmjec: new
construction on
Ul L vacant land?
NO
NO
Is improvement ( i m\
value 2 than 50% of YE Bring "hm'"" Siructure |
market value? compl |
" 5
NO
4 ;
i N I \
Bring any proposed i &
addition into compliance | ?hr&bumms&ucﬁon ]
o = S J
y v
< oY
I Lowest horizontal i
. |Revelopment Permit Required structural member more |
Is site in {14 site plan than 18 inches above base |
STEP 4 a co:::::nce Nom—uj! 2 “E’dl .I “"’I = m‘”t d ite or off-site) good olovtli? “““““““““““ J
i |3. Lowest fioor and utilities more than 12 ‘
| | inches above base flood elevation p : =
Post conveyance must be 1
p—— : 105% or more of existing [
veEs (3ec. 19-17 (d) - Convevance analvsis conveyance J
Engineering analysis e = .
1. Existing/proposed site plan with topo & structures

2. Show existing/proposed conveyance flow paths |
3. Calculate existing/proposed conveyance : ;
4. Proposed conveyance no less than existing >




