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SECTION Il - BACKGROUND CONSIDERATIONS

Variaus design criteria and other considerations were used 1o identify and size proposéd drainage modifications
for inclusien in the capital improvement plans. These criteria are consistent with those described in the City of
Houston’s Design Manual for Wastewater Coliection Systems, Water Lines, Sterm Drainage, and Street Paving
(Design Manual), dated Septcmber 1996, In addition to the Design Manual, other 185ues were considered in the
identification of proposed projects to be included in the CIP. A discussion of the Design Manuaf and &
description of these other considerations follows.

A. DRAINAGE CRITERIA

As part of the first phase of the Comprehensive Storm Drainage Plan, 1s5ugs concerning storm drainage criteria
and flondplain management in the City of Houston were evaluated and reviewed. Results from this {irst phase
were preseated in a report entitled City af Houston Comprekensive Drainage Plan Report on Drainage Criteria
(Drainage Criteria Report), dated October 1994, The Drainage Criteria Report addressed the following:

® An overview of ffooding and its cavses in the Houston reginn, including the histori¢al basis for storm
drainage, the spatial relation between flood incidence and floodplain, and the relationship between land
subsidence and flooding.

a Drainage design criteria, and a discussion of the roles of various agencies, including the City and Harris
County Flood Control District {HCFCD), in the implemenlation and caforcement of thesc cnitcna.
Drainage design critecia that weee reviewed included standards for drainage system design, drainage plans
and relevant Jand development permit revicw procedures, and agency roles and responsibilitics.

. The significance of lloodpiain management ard current floodplain management practices and regulations
of the primary local entitics, including the City, HCFCD, Federal Emcrgency Management Agency
{FEMA), the U.S. Army Corps of Engineers, and other communitics.

. Recommendations conceming stoom drainage, detention basins, and floodpiain tnanagement, including
modification of the City's storm sewer crilenia to accommodate the 5-year design frequency storm;
development of performance standards 1o simplify criteria or to allow flexibility in complex situations,
defined specific delention storage-area relationship; and goals the City should establish for floadplain
management within the City and its extratemitenal junsdiction (ETJ).

As part of the review process in developing the Drainage Criteria Report, two commitiees, each referred (o a5 a
Technical Advisory Committec (TAC), were formed. The TACs consisted of representatives from the
engineering and development communiti¢s, and staff from local governmental agencies, including the City’s
Poblic Works Department and HCFCD. One committee addressed issues conceming drainage cnteria, and the
other addressed tssues conceming platting and planning of drainage facilitics. The Drainage Criteria Report was
not revised 1o reflect the TACS' review comments, but their comments were considered in the 1996 update of the
Design Manuai, which was used (1 the development of proposed Cil* drainage modifications.

While thc TACs were conducting their reviews of the Dratnage Criferia Repord, e Design Manunl was being
revised by the City. Al the request of City staff, the TACs were asked to review Chaplers 1, 4, and 5 of the

Design Manual 50 that the TACs" recommeéndations and concemns would be addressed and incorporated into the
revised Desipn Manual, These chapters pertain to drainage requirements, plaiting procedures, and eascments for
drainage facilities. The TACs reviewed the Design Manual and made recommendations, some of which were
incorparated 1nto the revised Design Manuat, dated Scptember 1996, The Design Manual is currently in effect,

and includes guidelines and criteria requircments to be used in the planning and design of storm sewer drainage
facilities in the City and its ETJ.

B. BASIS FOR DPETERMINING IMPROYEMENTS

The proposed CIP drainage medifications (improvements) were made by identifying the storm sewer systems that
were mmadequate. Several factors were considered in determining the inadequacy of these systems. Such factors
include design criteria in the City’s Design Manual, historical flooding, accessibility of major thoroughfares, and
lzand-use pattemns. The following is a description of cach factor.

1. Design Criteria

The Design Maenwal states that storm sewer systems wiil be sized to convey runoff from the 2-year storm event,
and that the hydraulic pradient should be below the gutter line. For development of the CIP modifications, the 2-
year storm event cricena are also used, For this project, storm sewer data included pipe size, flowline elevation,
and manhgle nm elevation, but there was na information en gutter elevations. Since the elevation of the putter
line 15 nat known, the manhole nm clevation 15 the benchmark for the hiydraulic gradient. For this project, the
cnterion 15 thal the calculated hydraulic gradient should not be more than a maximum of 2 feet below the manhole
rim clevation. The nm elevation (s assumed 1o be about the same as the natural ground elevation,

2. Historical Flooding

Information on histerical flooding within the Cily of Houston was obtained from three sources. The sources were
the City Maintenance and Right-of-Way Division, FEMA, and a drainage survey specifically ¢onducted for the

Comprehensive Srarm Drainage Plan, A description of the type of nfonmation obtained from each source
follows:

. City - Flooding information was obtained from the City's Right-of-Way Maintenance Division, by
conducting an inventory ol its maintenance file records and information from an existing City databasc.
Information included the lacation (sireet address), date, type (street, stru¢ture, ditch, ctc.), and cause of the
flooding incident. The depth of flooding was not included in the City information. Information
conceming any actions conducted by City staff 10 correct the cause of flooding was also obtained, The

ariginal source of the City’s information was citizens calling the Maintenance Depanment to report a
NNooding incident.

» Federal Emergency Management Agency - The National Flood Insurance Program provides protection
for properly owners against flocd-related losses by providing flood insurance. Records of insurance
claims [iled by pulicy holders are kept by FEMA. For this project a digital file was ohtained through the
Cily from FEMA. This contained insurance claims filed on or before 1999, and tiled more than once

(repetitive) for the same address. The records included the street address of the claim and the date of the
flooding incident,

- Drainapge Survey - A drainage questionnaire was sent to each single-famitly residence that receves a
water hill from the Cuy of Hauston. ‘Ihe questionnaire was tnailed with the July | 996 maonthily waler bills
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to City resédences. The questionnaire was also seat (o residents in the Kingwood area during October
1998, Approximately 51,640 completed questionnaires were refuned to the Ciry. A copy of the
questionnaire used for the Kingwond area is included as Figure 1.

At the time this repott was being printed, the above-referenced histonical flooding data, except for about 2,600
from the Kinpwood area, was incorporated into a floeding complaint database to be used with the storm sewer
GIS. The flooding complaint data was approximately located, based on a lmear interpolation of address ranpges.

3. Accessibility of Major Thoroughfares

The City's drainage system is designed 10 incorpoTate 115 SIOMTL SEWETS, roadside ditches, and streets to convey
Fow. For storm sewer systems sized for 2 2-vear storm, tenoff fom a storm that exceeds the 2-year storm will be
camied in the streets. Therefore, the possibility exists that street floodng will occur. To allow for better
accessibility for motenists, especiaily for emergency vehicles dunng storm events, additional criterta were
prupasad for sionn sewer systems eithec crossing or draining majuor tharoughfares. Major thryoughfares are those
sireets located in the City that Lave bean classified by the City's Planning Department as meeting thoroughfare
requirements, inciuding lane width, numhes of lanes, ete. Systems draming majnr thocoughfares will be sized tu
carry the >-year storm evenk

4, Land Use

Proposed CIP drainage improvements were identified and sized using land-use condrlions from 1992, The land-
use dara used for the CIP was developed as part of the City’s Mational Pollutant Discharge Elimunation System
(WPDES) program. The land-use data consists of general fand uses cateponzed by 14 land-use types, including
single-Fzmily, multi-family, commercial, industrial, prblichnsunutional, park, undeveloped, agncultural,
rangeland, forest, water, wetland, bamen, and transpostation‘utilities. Detailed information concerming land-use
1ypes is presented in Secrion [H of this report.
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FIGURE 1 DRAINAGE SURVEY FORM FOR THE KINGWQOD AREA

The City of Houston Department of Public Works and Engineering is attempting to assess the adequacy of its
storrn sewer system in the Kingwood area. You can assist us by completing this form and returning it within the
next ten (10) days to the address shown on the reverse side. Your response is tmperative as this is a survey just
for the Kingwood area and not for the entire city of Houston.

DO NOT INCLUDE WITH YOUR WATER BILL.

Address:

Subdivision Name:

How long have you lived at your current address? WIS

Do you live in the regulatory flood plain? yes no not shre
Do you have fiood insurance? yes no

Does your street experience Nlooding? rarely

I-2 nimes per year

3-5 nimes per year

Breater than 5 times per vear

Has your streer been impassable due ta Nooding? VES no
Has wour kouse ever fioaded? yes uo

11 50, how many tames?

Hzve you had to comact iy mamtenance
to cormect a drainage problem? ¥ES no

Was the problem comrected? yes no

Did you experience a Nacding problem
afitzr the comection? 1= no

Because your assisiznce is important, we thank you for your respanse,

Jerry King, P.E.

Director

Depactmeni of Public Works and Engineering

City of Houston

For Questions pleats cantact the

Customer Response Cenier at Phone No. 713-754-0600

De la Ciucad g2 Houswn ¢el Departamento de Obeas Publicas € Ingenieria esta tratande de asesorar e sistema de
drenaje piuvial mas adecuado. Usted pueds ayudarmes en completar este formulaco ¥ regresarto dentro de los
praximos diez {10 dias a 1a direccidn al 0iro lado de esta pagina. Este estwdio fue especialmente hecho para
conocer mas mejor los conduciones de drenaje en Kingwood y no de lo demas Jz coidad de Hawuston, POT 250 &5
Impemtive que recibimos su respuesta a este eswdio.

MO INCLUYA ESTA FORMA CON ST PAGO DEL AGUA.

Trireccion:

Manibre de 1a LColomia:

Jluanios anos ha vivido en ssie¢oricilin?
i¥ive en ¢l plano de inundaifn regulatorio®?
i Tiene usted scguro contma inundztiones?

L5 inunda su cafle?

¢Ha sida su calle inlransitahie a causa

de ioupdacion?

{Alpuna wez g2 ha iundado su casa™

¢S £s asi, cuantas veees?

cHa hecho contacio con mantenimicnto de 1z

ciudad para coresir protllemas de dranaje
de aleantaril lados?

iFue su problema corregido?

iHa experimentado problemas coa imyndacion otra
weces despuds del irabajo hecho por la eiudad?

__ Afps
Si o 0 Epow Seguroda)
S _ Mo

Hara Vez

L-2 Veoes pot Ao
3-3 Veces por AT

— ™asde & Veses por Afos

Si
5S¢

Si
Si

Si

Mo

Ho

Mg

Mo

Mo

Su agistencia es impertante, le dames las gracias pos sus respuestas,

LI v

T Eoa
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SECTION I - GEOGRAPHIC INFORMATION SYSTEM

A Geographic Information System was developed for the City of Houston's Comprehensive Storm Drainage
Plan project. The G135 was develaped lo reflect storm sewer systems and other drainage-relsted features
located as of 1994 within the studicd watersheds, For seme isolated arzas, in particular systems located in the
Hunting Bayou Walershed, systemns constructed after 1994 are reflected in the GIS. The GIS was designed to
be nged with PC ARC/INFO and ArcView computer programs developed by Environmental Systems Resesrch
[nstitute, Inc. (ESRI).

Detailed deseniptions of the GIS coverages and their related database, including atinbutes, data types, scurce
of data, and descriptions, are found in the Usar’s Manual for City af Howston Storm Sewer GIS and Analpsiy
Frogram (User's Manual), dated January 1999 and prepared by TC&B. These descriptions are also located in
Appendix A, Procedures to Generate Geographic Information Syste.

A. GIS COVERAGES

Detailed descriptions of the (318 coverages and their related database are found in the User's Manual. A
summmiary of the GI% coverages used {or development of the CIP follows:

1. Starm Sewer Pipes

A linc coverage (file} was developed to include information for all existing storm sewer pipe segments. The
linc coverage was developed based on either a coverage previously developed for the City or on information
obtained as part of this project. A line coverage reflects items that can be shown as a ling, such as storm sewer
pipes, floodplains, cte. A pipe scgment is defined as a storm sewer pipe having & manholé (node) located at
each end of the pipe, having one pipe diameter, and a flowline slope that does not change. In some areas
where a serics of pipes is connected by manholes, and all have the same pipe diameter and Hlowline slope,
only one pipe segment is enterad into the GIS instead of all the pipes having the sanic characteristics. Asa
resufl, some manheoles arc not entered inte the GIS. Some of the storm sewer pipe coverage attributes include
pipe diameter for existing and proposed pipes, construction matenal type, upstreamn and downstream flowline
elevations, and pipe identification number.

Each storm sewes pipe system gutfall is assigned a unique system outfall identification (1D) number. The
syslem ouifall IND number consists of a letter followed by a our-digit number. Depending en which watcrshed
the storm sewer system is located in, the system outfall 1D letter designated 15 consistent with the leller wsed
by HCFCD to designate major watersheds in Harris County, except for the Ship Channel walershed, which has
the sume [D number as the Hunting Bayou watershed. System outfall 1T Tetters and numbers for

ecach watershed are as {ollows:

HCEFCD Watcrshed
Watershed System Outfall 10 Number Lettat Designation
Brays Bayou Don01 D
Buffalo Bayou w0001 W
Greens Bayou roool P
Hunting Bayou Hoo01 11
Ship Channel o002 I
Sims Buyou 0001 C
White Oak Bayou 10001 I

-1
2. Storm Sewer Manholes

A point coverage was devclaped to include data for manholes (nodes) located in the stoom scwer system. As
with the storm scwer pipe coverage, the source for the manhole caverage was developed using either a
coverage previously developed for the City or information obtained as part of this project. A point coverage
reflects iems that can be shown as pomis, such as manholes. As explained in the storm sewer pipe coverape,
not all manholes have been included, since some of the manholes were eliminated when several pipe segments

were entered as one. Manhole attributes include rim and flowline elevation, manhole type, and systermn 1D
number.

kR Drainage Areas

The drainage arca coverage 15 @ polygon covcrage developed to reflect dramage areas for the storm sewer
gystems. A polygon coverage reflects items that can be shown as a closed shape, such as drainage areas, As
described in the User 's Manual, this coverage also contains the system 1D number. Drainage areas werc

delincaled using topographic maps, generated as part of the Cily's Monumentation and Mapping Program, and
cxisting street patterns,

4. Land-Use Categories

The land-use coverage reflects the different land-use categories within the City of IHouston in or about 1962
The land-use coverage contains two formats, 2 Vector format, which is more delined and displayed at a scale
of 1:20,000 or less, and a Rasier format, which (s morce of an approximation that is displayed at a scale of
1:20,000 or greater. This coverage is used in conjunction with the Analysis Program to determine stormwater
runoff for each storm sewer system.

5. Flooding Complaints and Repetitive Claims

As described in Seciion I of this report, three sources were used to identify previous reported flooding. The
flood complaint coverape presents data {rom two of the sources, which includes records oblained from the
City’'s Right-of-Way Maintenance Depaciment and fram FEMAs files for repetitive insurance ¢laims which
were obtained through the City. This data was then entered into a databasce and previous reparted flooding
coverage develeped. The location of the flooding complaint data was approeximately located based on a linear
interpolation of address ranges.

6. Drainage Survey Results

As parl of this project, a drainape survey questionnaire was sent out with the City's waler bills in July 1996 to
collect information regarding flooding. The drainage survey questionnaire was alsa seat to residents in the
Kingwoad Area during Qceeober 1398, More than 31,600 questionnaires were refurned by the public to the
City for evaluation. At the tme this report was being printed, all of the results exeept for the Kimgwood arca
were entered into a databasc table, and a coverage was butlt. The flooding complaint data was approximately
lacated, hased on a lincar inierpolation of address ranges. As desenibed in Sectfon /1, the coverape includes
information such ax street localion, whether the street has experienced flooding, whethier the house has ever
flacded, and whether the problem has been comecied,
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-2
T Floodplain Boundaries

The floodplain coverags incledes Hoodplain and floodway boundaries as defined by FEMA and shown on the
effective Flood Insurance Puate Maps (FIRMS) or 1996. This coverage includes the boundaries for the
Aocdway, (10- and 500-year flaodplzins, and hase flood elevations.

B. Street Patterns

The street coverage includes strears, mafor highways, and raiireads localed in the City of Houston. Scurces
for the strest covezrage inctoded infermation o TIGER. 94 files, developed by the ULS. Census Burcan, and
from T=DOT.

2. Drainage Ditches and Detention Basio Alignments

The drainage ditcch coverage includes the alignment of major drainage charnels, ditches, and dstenton basims:
located in the City of Houston, This coverage was developed using information obained &om TxDiT and
from HCFCD. The drainage dilch voverages does kot incluede all major channels, roadsides ditches, and
detention basins. Some of the drainage ditch 2ligrments were modified to maich apparent lacation as shown
on the digizl ontho photographs.

10. Dipital Ortho Photographs

The Digtal Crtho Photographs coverage includes digital aenal phowos of the City of Houston. The digital
phows reflect conditions in the City as of 1584, and were developed as past of fhe Greater Houston
Wastew-ater Program.
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SECTION TV - 5TORM SEWER ANALYSIS PROGRAM

Ta evaluale storm sewer systems using the existing GIS, a storm sewer analysis program was developed. The
storm sewer analysis program (Analysis Program) was developed to evaluate existing and proposed storm
sewer systems, using data from either the GIS (ARC/INFO and ArcView formats}), ot data that was entered in
a dBase JII format. Results from the Analysis Program were used to determine the hydraulic adequacy of each
stormn sewer systerm. If improvements were indicated, the Analysis Program results would include the
approximate parameters for improvements to result in a sysiem meeting the design cniteria,

A. DESIGN METHODOLOGY

The Analysis Program considers storm sewer system charactenstics (pipe size, flowline elevations, etc.),
watershed and subwatershed conditions {drainapge arcas, impervious cover, etc.), vanous rainfall frequencies,
and the tailwater candition at the culfall of the system. The Analysis Program computes a peak discharge and
hydraulic gradients for storm sewer systems flowing full or partially full.

1. Rational Method

The program uses the Rational Method to compute peak discharges and evaluates storm scwer systems for a
given rainfall frequency. The Rational Method cquation s written as:

= E(CA)!
Where:
Q = Peak discharge at an analysis point {cubic feet/second, cfs)
C = Watershed coefficient related o the impervious aréa in the watershed
A = Drainage area (acres)
[ = Average intensity of rainfall {inches/hour}
L(CA)= Summation of watcrshed coefficient times area for all drminage areas upstream of the

analysis point

The watershed coefficient C is determined by relating € to the percentage of impervious area within the
watershed drainapge arca. The equation for this relationship 1s wniticn as:

C=0.4fa)+ 02

where Za is the percentage of impervious cover, The Analysis Program combincs the drainage arcas
contributing to a storm sewer system and compulcs 4 composite impervious (actor based on drainage arca and
Jand-use type. The program then converls the percent of impervious cover 1o a watershed coeflicient €. The
following table lists the assumed percent impervious cover and € value far each ol the land-nse types.

Catepory
(CodeB7)

L

-~ on A B W

12
L3
14
15
16
i7
18
20

Land-Use
Description

Single-Famnily
Commercial
Multi-Family
Industrial
Public/Instilutional
Park Green Space
Undeveloped
Agncultural
Rangeland

Forest

Water

Wetland

Barren

Transportatigns/Utilities

Street

Ia %
1.7
100

875
333
833

[ T e B o B e S e |

100
0

0
90
90

v -1

C
45
0.80
0.725
0.70
0.70
02
02
02
0.2
0.2
L0
0.2
0.2
0.74
0.74

In the compatation of peak runoff, the rainfall intensity is a function of the time of concentration (TC). The
inilial TC at the upstream manholes is given by the equation:

TC (minutes) = 10A%7¢ + [5

This equation computes the tnitial time it takes for the runoff to reach the inlet. Afier reaching the inlet, the
time of concentration is increased by the travel time in the conduit, as determined by Manning's equation
veloeitics. The rainfall intensity, a function of the time of concentration, is given by ihe Steel Equation:

Where:

b, d,c

Rainfall intensity (inches/hour)

b

J=——
(d+7CY

Numeric constants dependent on rainfall frequency
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Rainfalf Frequercy b d

Z-peat TED] 1ol

BEL=1 Tra7 7.3

S-year 341 175

10-yeat 93 3% 189

25-pesT 1159 211

I pesT 125.= 215

TC = Tirne of concenmration (rinutes)

Hydraulic gradieats are computed using Bacning’s equanon, wilen as:

LA

S e an
Where:
s = Enecey slope ()
) = Bacnoff (cfs]
n = dManriop’s roughness coeftzient (dimensionless)
A = Arza of Lo (s5q [T
B = Hydrmcl: mdius [AxeaiWerted Penimeter]) fL)

The Analysis Program defanles 1o Marming™s mughness ooefficients based on (ke sewer pips construcron

mzierial type, as eatérad in the inpat data.

0.8315
0.8075
0.7881
0.7742
0.7808
0.7500

For City of Houslon =ommn sewer design critena. minot lasses through manhales are oo requirsd 1o be

constdered io sizing svarm sewer pipe systems. Even tbough manar losses are o e be considered, the
Arz|ysis Prograsn does have the capabilicy b consides muncr losses when analyzing skaoom, sewer svatems.
Mipar losses throwgh manholes can be considessd i the Analysis Program with ke pie of the sqeeiton wntten

257

(KeV '+ KaV5')

Where:

Entrance Inss coefficzer:

Ex loss coefficien:

Frow vlociy wopstream of manhole [fzec)
Frw weleciny dowrstreem of marhols (fisax]

Gravirnon:] constant 222 (fosec™

v-2
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B. FROGERAM APPLICATION
1. Analysis

The Analysis Program will execute with ot without support of ARCTTNED and ArcWiew. In most cases, the
program user will be ninniog the program using data that is supported by ArcView. [nsome cases, Bowever, a
stoom sewer systemn may nod be in the storm sewer GIS, but will need to be modzled. In this case, the physical
parameters of the system can be input into a dBase HI-format database table, acd the system canbe n as a
stand-alone application directly from Windows version 3.1 ard 95, The significant difference between these
twi approaches is the way system daka is represented in the database tables.

Beyond this major distinction, te wser-input forms and calculations are the same. The capability exists to run
either a single system or any number of systems simultaneausly. The user has the ability to choose the statting
tailwaner elevation, choose the design fegquency, aller the tine of concentration to the inlets, and alter Lhe
roughness values used.

Dhatails of o ta run the Analysis Prozram and a discussion of analysis optionos cam be found in Secfon Fof
the report prepared by TCER, Liver s Wanwa! For City of Houston Storm Sever GIE and Analysis Program,
dzted Tamuary 1999,

2 Hydraulic Calculations

Az discussed preyivusly, the Rational Method is wsed for calculation of peak Hows for the analysis. The
Analysis Propram calewlates the peak flow and Wpdrawlic grads line elevation a2 each point in the system,
brased om system configuration and vser-input parameters. Once the user selects the ouifall system or systems
to analyze and begins the analysis, fhe calculations are performed automatically according to the following
procedures:

1. The Analysis Program comgpilzs data from the drainage area, pipe, and manhale databases for each
system outfall numbes.

2 Pipe connechvity is established according fo pipe idenafiers, and a level and order is assigned 10 each
pipe. Drainage areas are assigned 4o the proper maoholes.

3 Rational method caleulations begin at the most hydrsubicatly distart manbole, and proceed
dowmstream acoording, to the connectivity established.

4, The hydraulic grade line celoulations start at the oetfall and proceed upstream acconding 10 the level
and order of the pipes. Friction losses are calculated using Maaning' s equation, and minor bosses, if
requested by the user, are addad 21 each manhale.

A, Upon completion of the calculations, ArcView updates appropniate fiefds in the GIS dzta, inclufing
pipe flow capacity and hydraofic prade elevation, with the results o altow them to be idenafied within
ArcWiew. In this situation, For systems where resolts have been previously caloulated, new caloulated
values are overamitien in the database each tirme a0 anzlysis is made. Fields in the datzbase that do oot
cootain caleulated values, such as pipe diameter and flow Eoe elevation, are not overaritien in the
daragase when an analvsis is made.

L Frogram Constraints

The Analysis Program can represent a branched network, but cannot represent leoped or interconnectad
systzms, reverse flow, or multiple outfalls from a single system. [0 special cases such as these, the system can
either be separatzd inte muoliple systems or analyzed with specialized software. Tn cases where svstems flood,
the Analysis Program only indicates that the hydraulic grade line is abave the manhole nm elevation. Tt does
not dztermine the depth of ponding.

There are some pipe segmenis where starm sewer elevations {flow lice and tm} were based on differens
datam adjusiment. This problem can sometimes result with flow line etevations for a downsiteam sepraent (o
be higher than the elevations for the upstream pipe segments. When this cecurs, the hydrauiic grad:ent
cabzulations may indicate that the storm sewer sysiem is being fooded, or that levels are above the marhale
nm ekevration.

The Analysts Program deoes not evaluate pipe segments that have been classified as inlet leads, nor does it
deteomne the capacity of inlets.

4. FPraofiles

Profites can be both displayed on screen and sent to the prioter. The profile program uses the GIS database
tables o draw profiles of stonm sewer pipes, hvdrauhc grade fine elevations, ard manhole rim elevations. The
useT selects a starting point within ArcView, and the profite is drawn from that poiat to the outfall. Street

crossings are shown adove the profile plot. Detzils of the profile program are presznted ia Secifor F of the
Liser's Manpal

5 Prohahle Coostructian Costs

Probable comsiruction costs (o madify stonm sewer pipe s1z2s can be calculated from wathirn the AocWisw
emvitonment. An ArcWiew scop! {intemal program] calculates costs based on cost ioformation ebiained fiom
bid tabs. The umit costs nsed by the ArcYiew scrpt wese developed using City of Houston 86 Tabs taken
from tem storm: sewer projects constructed duriag 1994 and 1993, The probable construction cust is calculated
for each pipe where proposed size (WNEWSLZE] is preater than the existing size, based an pipe diameler 2nd
length of the sewer segment propased o be modified. The program can caloulate costs for any nember of
cuifalls within a watershed division {e-g.. Bulfalae North}. Additional discission conceming probable
construction cest is found in Secrien Fof this report

TurnerCollieT Braden Inc.



APPENDIX D
FIELD RECONNA[SSANCE

Resaolts from the storm sewer analysis indicated that some slorm sewer systems were adequate relative to
present City if Houston storm drainape criteria, but also had reporied flooding complaints within the drainage
arza. To help determinc possible causes for the reported flooding in these adequate systems, a field
reconnaissance 1ask was conducted on the systems having reported sttucture and street-related flooding
complaints {categorized as Group 1). As part of the field reconnaissance Lasks, ficld maps were pencrated
using data from the storm sewer GIS, including storm sewer alignment, pipe diameters, drainage area
boundaries, locations of the reported Nooding, and streets. For each system targeted for field reconnaissance,
the following tasks were performed.

« Identified signs of silt or other types of obstructions located in the storm sewer system at selected points,

Sclected pornts included the outfall (receiving stream), mid-point, and upper reach of the drainage system.

»  When applicable, determined the approximate capacity of the storm sewer inlet in the vicinity where the
flooding complaint was reporicd.

»  Determincd whether the system configuration was consistent with that shown in the GI5.
»  Took photographs of conditions at various points in the system.

The field reconnaissance was conducted for the storm sewer gystems focaled in the Buflalo Bayou, Greens
Bayou, Huniting, Bayou, Sims Bayou, and White Oak Bayou watersheds, and compiled into five reports. For
each of the following, storm sewer outfalls were studied.

Report Storm Sewer Outfalls

w0001, WDC09, wools, w021, WO030, W0032,
W0056, W0058, WO074, WO0T77, W0O07%, WD107,
WOL08, W0109, WOl 11, WO 126, W0146, WOL48,
W0172, W0192, W01594, WO 199, WQ20R

W0220, W0228, W0229, W0230, W0235, W250,
WO0256, W0263, WO0284, W0323, w0366, W0370,
WO0374, WOI04, W398, WO418, WO419, Wi431,
WQ529, W3543, W0584, W0S97, WOT708

P0OCOG, POOO7, POOT2, POO33, TOO3S, POO44,
PO047, POO51, POCS2, PGOG3, POOGG, POOGT,
POD71, POO72

PO0O76, POORD, POOR4, POOSS, POOYG, POOO2,
PO0%S, POOYG, POOST, POICD, POLC2, PO142

Buffalo Bayou Volume |

Buffalo Bayou Yolume 2

Greens Bayouw Velume 1

Greens Bayou Volume 2

HO020, HO024, HOD30, HOD7E, HOIOL, HOL04,
HO112, HO 116, HO126, HO127, HO129, HO130,
HO136

0004, CO024, CO02S, C0036, CO042, CODN4S,
0050, CO053, CO06S, CO066, COO71, 0073,
C0074, COB75, CO077, CO078, CO079, CO123,
CD137, C0148, CG162, CO246, CO251, C253,
0254

C0257, C0264, CO271. CO311, C0357, CO368,
C0376, CO409, CO41D, C0433, CO466, CO482,
C0510, COS11, CO516, CO517, CO522, CO526,
0544, CO548, CO550, C0552, CO554, CO559,
CO?57

EG749, EO750, EQ7S1, EQ0757, E0S03, EG910,
L0911, E0912, EQ914, £0922

Hunting Bayou

Sims Bayou Volume 1

Sims Bayou Volume 2

White Oak Bayou

Based on the findings from the field reconnaissance, the following conditions were found existing in a few
lacations and contribute (o the flooding, even though the Analysis Program indicaled an adequate system.,

1. Storm Sewer Outfall/Receiving Stream Confluence
4 Flooding may be reluted to rniverine flooding [vom the receiving stream.
b. The reeeiving streams were silted or had heavy vegetation.

2. Ioadside Ditch

a. Where [looding occurred in areas that were primarily drained with roadside ditches, some of
the ditches were [ound to be silied.

“h. Culverts crossing driveways were silted or possibly undersized.
1 Storm Sewer System
a. Some manholes were found (¢ eontain large amounts of debnis.
b. The storm scwer system shown in the GIS was not the same as that existing in the ficld,

including differences in drainape area boundaries or pipe sizes.

4 Existing paved grades caused the cunofl to pond, and did not encourage sheet flow.

TurnerCollie{0Braden Inc.
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4. System Maps

The CIP identifies general characteristics of improvements for most of the storm sewer systems located
throughout the City. Schematic layouts proposed are shown on plan view on the syslem maps generated as
part of this teport. The system maps use the City’s [acet indexing/numbennyg system. Included on the system
maps are the following:

s Existing storm sewer system alignment and size
. Systern identificalion number

. Systern drainage area boundary

" Proposed storm sewer system alignment and size
) Existing drainage ditches and detention basins

» Approximate location of floeding complaints

. Digital artho photographs

ln adgition to the system maps, proposed CIP modifications can be ahlained by using the stoomn sewer GIS,
since calculated analysis data is wrilten back to the GIS and proposed pipe diamerers were entered into the
database,

C, CAPITAL IMPROVEMENT PROGRAM COST
1. Unit Probable Cost Rates

Probable cosis associaied with storm sewers included in the CIP were determincd using unil eost rates as
presented on Tabie /. The unil ¢ost rales were developed using City of Houston Bid Tabs taken from ten
storm sewer projects canstructed during 1994 and 1998, The cost rates for the vanous pipe diamaters [rom the
ten projects were averaged to the nearest len dollars. The sewer pipe diameters in the Bid Tahs ranged from
24 to 102 inches. The umit cost rates are given in linear feet for each pipe diameter. The costs for the pipe
diarncters greacer than 108 inches were extrapolaled from the bid tabs.

The unit probable cost rates for proposed storm sewer system modifications ineiude the following:

* Removal of existing sewer pipe and pavenemt
. Storm sewer plpe
. Manholes

- Inlcts

. Replacement of pavement
. Dewatering

’ Trench safety

Traffic contral
* Engimeenng and contingency costs (20 percent)

Costs for proposed storm sewers do not reflect the following:

’ The relacation of existing utililies due to construction of new storm sewers
. The acquisition of additional right-of-way that may he required
2. Category and Group Classifications

A catepory and group classification was developed to help prontize proposed CIP modifications in order (o
distinguish between systems that need to be maedified relative to not mecting design critera or in consideratian
of previously reporied flooding records. At the conclusion of the analysis of all of the storm sewer syslens,
the systems were calegorized and grouped by incomporating the drainage system types and flooding complainl
information. The following represents the catcgery and group system used in the CIP, for which six category
classification typcs were developed, and includes a description of each category classification type.

Calepory 1 Existing storm sewer systems that have been delennined to be inadequate and where flooding
complaints have been repored within drainage boundarnics

Category 2 Converting existing open-ditch systems (1on-5torn: Sewer areas) to storm sewer systems where
previous floading complaints have been reported

Proposed storm sewer syslems for this category type address the main (runk system
requirements anly,

Category 3 Exisung storm sewer systems thal have been determined to be inadequate and where {looding

complaints igve nar been reported
Category 4 Converting existing open-ditch systems (non-storm sewcer arcas) to storm sewer systems wherce
previous [looding complaints fave nas been reported
Propoted storm sewer sysicms {or thig category type address the main trunk system
requitements only.
Category 5 Areas currcnlly considered 1o be undeveloped and having no defined drainage system
For this catepory type, draiage areas and main {trunk) sewer sysiems were detennined. Ap
assumplion was made that (hese arcas would be developed by privale developers in the future,

TurnerCollie{GBraden inc.




The purpose of evaluating Category 5 arcas was o detevrmne generally what drainage
improvements would be required.

Existing storm sewcer systems that have been determined to be adequate. Thesc systems may
or may not have reported flaading complaints.

Catepory A

Por each category type, cxcept for Catcgory A, casts for propesed improvements were determined. Tao help
further group the costs required for proposed improvements, the following Group Cast Classificarions were
devcloped for cach category. The Group Cost Classifications were determincd by overlaying the floading
complaint data with the storm sewer data, and then campleting a query.

Group 1 Systems thal have reported structure and street-related flooding complaints

(Group 2 Systems that have reported structure flooding camplainis only

(iroup 3 Systems that have reported street flooding cemplaints only

Group 4 Systems that have no reported flooding complaints. Group 4 cost types will be applicable for

Catepories 3 and 4 only

As another means (o greup the proposed modifications, the percentage of iand-use types within cach storm
scwer system drainage area was determined, using the previously referenced land-use G15 and data oblained
from the City’s Planning Depariment. The Planning Department data included an address for each lot located
in the City of Housten. The land-use database file was overlaid with the address information, resulting in a
land use type being assigned to each address. The number of addresses within eacls drainage system was then
determined. Results of determining the number of addresses within each sysiem can indicate the approximate
number of Jand-use types, such as single-family units, that could be alfected by iniprovements proposed within
the system.

1t was assumed that costs for Category 5 arcas would be developed and funded by others in the future, thus
requiring ne City funds for proposed drainape improvements,

i Proposed CIP Costs

The costs for proposed improvements were determined using the previously described catepory and group
classifications. For cach watershed, individual cost tables that summarized CIP-related costs were developed.
The following is a description of the cost table types developed (or cach waltershed.

Table 2 Summary of Propased CIF Improvements. For each watershed, this table includes system

identification numbers, 2-ycar costs, additional cost for 5syear costs (2-ycar plus 5-year additional cost}, Froup
classification, and category classification. In addition, the City Council district and lacet number the system is
located in is also included on this table, This (able was soned by waitcrshed and system identilicalion number.

Table 3 2-Year Costs - Group 1. This table summanzes 2-year costs [o1 each systam that was ¢lassificd i
Ciroup }. The table was sorted by costs, and inciudes a cost per address and he percentlage of the system
classified as single-family.

Yo

Table 4 2-Yeur Cost - Group 2. This table was formatted similacly to 7able 3, except that the 2-year costs
classificd in Group 2 were summarnized.

Table 5 2-Year Cost - Group 3. This table wag formatted similarly to Table 3, except that the 2-year costs
classificd in Group 3 were summarized.

Table 6 2-Year Cost - Group 4. This table was formatted similarly (o Tabfe 3, except that the 2-year casts
classified in Group 4 were summarized.

Table 7 5-Year Cost- Group 1. This tabie summarnizes 5-year ¢osts {ur cach system classified in Group 1.

The table was sorted by costs, and includes the facet number and City Council district where the system is
located,

Tabe & 3-Year Cost - Group 2. This table was formatted similarly to Taffe 7, except that 5-ygar costs
classified in Group 2 were sumimarized,

Table 9 5-Year Cost- Group 3. This table was formatted similarly to Feble 7, excepl that 5-year costs
classified 1n Group 3 were summarized.

Table 10 5-Year Cost - Group 4. This table was formatted similarly to Table 7, cxcept thal S-year cosis
classified in Ciroup 4 were summanzed,

As a means lo present cost for cach watershed, the able number includes the table type and (he letier
designation wsed by HCTCD for each watershed. For instanee, Tubfe 3D presents 2-Ycar Cost — Groop 1,
located in the Brays Bayou watershed.

D. CAPITAL INVESTMENT PLAN FINAMCING ALTERNATIVES

This analysis of financing altcrnatives for the proposed storm sewer CIP considered grants or fees from
externgl sgurces, internal City of Houston revenue sources, or possibly some combination ol the (wo.

1. External Funding Alternatives

External funding sources considered both federal or state agency grants and developer-peneraied impact fee
TevEnue.

2. Federal or State Grants

The LS, Depardment of Health and Human Seivices maimtaing o Catalog of Federal Domestic Asststance,
including a listing of Munding assistance programs available for flood prevention and control, Most of the
listied drainage-related assistance programs arc for either emergency siwations or for specific structural
projects. These assistance programs are mainly administered through FEMA or the U5, Army Coms of
Engincers. The propesed storm sewer CIP improvements do not meel the necessary standards (o be eligible
for these asstatance programs.

The LLS. Environmental Prateetion Agency (EPA) provides potential funding through the Clean Water State
Revalving Fund (CWSRE) Tor water quality improvement projects. As part of the CWSRF program,

Turner Collie{sBradenInc.
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The Act also states that “drainage charges" need to be provided by the governing body ol'the municipality by
ordinance wilh an cstablished schedole of fees. Tracts of land that may be exempted include properny owned
by the state, county, municipality, school distnet, or religious organizanons.

While this type of financmng by municipalitics in Texas is currently being used mainly to finance the NPDES
PIOZr4Im, municipalities in other states have expanded the concept to cnoompass a complete storm water
dramage utility operating in way quite similar (6 The City of Houston's Walter and Sewer System Utility. The
Municipal Drainage Utility Systems Acl referenced above clearly permits the formation of such a utility by
Texas municipalities.

8. Billing Alternatives Fur Enlerprise Fund Finaacing

To illustrate the effect of using this concept to finance the proposed storm water CIP, the same debt (inancing
assumptions used above to illustrate General Fund financing are again considered, The difference lies in the
method of billing and, therefore, in the relative incidence of payment. The Municipal Deainape Utility
Systems Act clearly prohibits use of property vaiue {ad valorem} as 2 billing methad; however, the number of
water mcters and property parcel characteristics are two cxantples specifically mentioned i the Act as
acceptable billing paramelers, Both parameters are being uscd by other municipalities, in Texas and
elscwhere, to fund storm water utilitics.

Billing Through Water Meter Agcounts

From the City of Houstan’s perspective, the use of water meters has the advantage of allowing usc of the
existing Water/Sewer Ulility's billing system. There are two potential drawbacks to this parameler. 1) Notall
Houston property is served by the City's Waler/Sewer Utility. Those properiics not being; served by the
Watcr/Scwer System Utility would require sore other billing methed. 2) The relalionship between water
mcters and drmnape benetil 15 semewhal nebulous,

Some effort can be made (o weight the water utility accounts to reflect properly siZe hy vsing meter size as a
weight factor. For cxample, meters 1" or dess in size would form a base {residential) account, and larger
meters would be weighted by relative size (¢.g., 6 meters would pay six times the basc amount). in addition,
whila there are about 540,000 propertics listed on the City tax roles, there arc only about 410,000 waler meter
accounts. [t is assumed, therefore, that only 75 percent (410/540) of the cost of the CIP wili be billed Lo the
water accounts, The remainder will need to be billed directly. Using the sanie debl-service requiretnents
assumed carlier for the two CIP funding allematives, the monthly fee for the base waler acequnt would be as
follows:

Waler Account Portion

Of Annual Debt-service Monthly TFec

Alermnative 1 (hnullions) (3 por base residential aceouil)
Year | 33 0.61
Year 20 631 1215
Year 30 (5.1 12.15
Yeur 49 13 ) 0.6l

Altermative 2:

Year 1 6.2 L.i6
Year 20 1248 23,30
Year 30 1248 2330
Year 49 0.2 1.16

This still leaves 25 percent of the cost to be billed to those propenties that do net re¢eive service from the
City’s Water Utility, Prasumahbly, these property owners would need Lo be billed directly.

Direct Billing By Land Use¢

I direct billing 15 used, property charactenstics can be developed which more accurately reflect both the
benefits and costs assazizled with implementing a storm sewer CIP. Parcel size, land use, and sizc of
impervious surface are atnong the parameaters used in this cegard. In billing property owners directly, the
possibility of using the properly tax billing system appears viable (ta send as separate bills, not as pant of (ax
bill). A direct billing system of this type could be used for thosc properties not recetving water scrvice, or it
could be used as an alternative 10 billing through the water utility and applied to all propertics in the City,

While developmant of detailed billing parameter of this type is beyond the scopc of this analysis, 4 simplified
parameter can be uscd Lo illustrate the order-ofemagnitude impact of the debt-service tolals assumed earlier
when all accounts are billed directly as storm drainage wiility ¢harges.  This simplified illostration nses the
total acreage devoted to various land uscs to allocate the annual debt-service ¢harges. Thesc allocated costs
are then distributed to the accounts within ¢ach land use (from the County Appraisal District records) to
determine an annual cost for cach account n that land use category, The results of this exercise, using the two
cost alternatives assumed earlier, produce mintmum annual payments {dunng the first and last year of the 5G-
year debt cycle), and maximum annual payments (during years 20 through 30) are as follows.

Altemative 1:

Minimum Fee Maximum Fcc

Land Usc (Annual §) — (Annual §)
Sinple-Family 4,04 H0.80
Multi-Family 2.58 51.58
Commerecial 14.45 289.09
Industrial 39.21 T84.16
Institutional 27.01 +30,16
Teansporiatson/Utilitics 117.72 2354.47
Parks 24578 491 5,00
Undeveloped 11.51 23621
Agricultural/Forest 380.08 160161
Averape All Properties 792 15843
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Altemative 2; Minimum Fec Maximum Fec

Land Usg —{Antual $) (Annual 3}
Single-family 7.45 154.91
Multi-family 494 98.89
Commercial 2771 55421
Industral 7517 15033
Institutional 5178 1035.33
Transportation/Utilitics 225.69 4513.72
Parks 471.19 9423.72
1ndeveloped 2204 452.8)
Agncultural/Forest 728.64 14572.90
Average All Praperties 15.19 303.77

Several factors should be considered in evaluating these data. First, on the assumption that these billings
would be sent out alonp with the annual tax bills, these arc annual fees, in contrast to the menthly fees shown
earlicr as billing based on water meters. Thus, the maximum fee for a residential user under Assumption 1
ahgve would be ahout $6.73 when considered on a manthly basis, as compared 10 $§12.15 if hilled based on
water meters. Second, and mate impartant, all ilustrations given herein arc based on very simplified
assumptions and, considering the fatal sums of money involved, should be refincd by more detailed rate
design procedures before being considered for actual application, For example, iand uses shown above are all
considered equal contributors 1o storm drainage costs on a per-acre basis. In fact, land used for parks and
agricultural purposes have little or no impervious surfaces and, there(ore, prebably should not be considered
caual contributors to developed properiies. i land designated as “parks” and “apriculiural/forest”™ were
climinated for the cost equation, the maximum residential fee under Alternative 1 would increase from $80.80
to $93.47, and under Altemative 2, the increase would go from $154.91 ta 5179.19.

Conclusions

While the forepoing is a brief and very simplified discussion of financing alternatives for the proposed storm
sewer CIP, several general conclusions can be drawn,

. The only practical way 1o finance the cost of the slorm water CIP program is with long-term debt, The
scheduling and duration of this debt will have a significant 1mpact on the level of payments required to
scrvice the debt.

2, The cost ol servicing the debt will need 10 be bome by the people of Houston,

There appear to be at feast three feasible ways o distribute the debt-sernvice costs that meet curent
legal requirements and to provide some measure of o test of “lair and equitable.” These include
additicral ad valorem taxes; fees added to the corment Water and Sewee Utility balls; and scparale
billing through a newly formed Storm Water Utility enterprise lund.

(PN}

4, While each of these alternatives has some advantages, given the long-term nature for the CIP

development and the sizable capital costs involved, the formation of a new Storrn Water Utility
appears to provide the best long-term solution.

E. FIELD RECONNAISSANCE

Results from the storm sewer analysis indicated that some of the storm sewer systems were adequate relative
to present City of Houston storm drainage criteria, but also had reported flooding complaints within the
drainage area. To determine possible causes for the reported flooding in these type of systems, a series of field
reconnaissance tasks was performed by Ratnala & Bahl Inc. The tasks were separated into five reports:
Buffalo Bayou, Greens Bayou, Hunting Bayou, Sims Bayou, and White Qak Bayou Watersheds. More
informnation conceming these studies may be found in Appendix D.
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APPENDIX Al
BRAYS BAYOU WATERSHED GIS

A detailed description of the storm sewer Geographic Information System (GIS) and related database is found
in the User's Manual far City of Houston Storm Sewer GIS and Analysis Program (User's Manual), dated
January 1999, The following is a description of specific data conceming the development of the storm sewer
GIS for the Brays Bayou watershed.

A. SOURCE OF DATA

As discussed in Seciion { of this repott, two sources of the storm sewer GIS base files were used in this study,
the GIMS and Synercom coverages. At the time the GIS was bemng developed lor the Brays Bayou watershed,
the GIMS data had not been completed. A decision was made to use the Synercom data to begin the Brays
Bayou GIS.

1. Data Yerification

The original Synercom storm sewer data was verified to determinc whether the GIS reflected the most cumrent
storin sewer sysiems in the Brays Bayou watershed. ‘The verification process included the following steps.

a, Using the City’s Storm Sewer Block Maps (Block Maps), a City-assigned project number for each
storm sewer system within the Brays Bayou watershed was identified. The project number is used as a
filing system for record/construction drawings kept at the City's file room. For each project number
identified, the record/construction drawings werc then pulled at the City's file room, and copics made
of the drawings,

: storm sewer drawings were then uscd to venfy the data inclo 1in the Synercom st sewer
files. The verification process included companng storm sewer information shown on the drawings
with plots generated to represent the information included in the Synercom files, The plots were
generated uring the City's facct map grid system. During this verification process, storm sewer pipe
diameters, rim elevations, and upstrcam and downstream elevations were compated. If differences
were found, the information shown on the drawings was then transforred 1o the [acet map plots and
entered into a database. Dunng the venfication, information concerning inlets and leads was
neglected. For areas where flowline and pipe diametars for an entire system were missing, the arcas
were flagged to be investigated at a later date.

c. Using Texas Depa  nent of Transpe tion (TXDOT) drawings, storm scwer systems |ocated on major
highways were also verfied. The verification process was similar to the process used with the Ciry’s
drawings.

d. As part of the data verification hetween the storm sewer block maps and the onginal Synercom data,

new stoam scwer systems were also identificd. These new wentified systems were entered inta the
GIS using procedures discussed in the User's Mairual.

Pata concerning inlets and inlet leads was not venilied.

Al -1
B. DRAINAGE AREA DELINEATION

1. Drainage Arcas for Existing Storm Sewer Systems

The existing storm sewer system'’s drainage areas used for the analysis were divided into 2 levels. The first
level was called SYSTEM. SYSTEM was comprised of the total drainage area {or cach unique stonm sewer
system in the watershed. The drainage areas range in size from 1 acre to more than 400 acres, depending on
the size of the storm scwer system. The general storm sewer layout, in conjunction with topogeaphic maps
generated as part of the city’s Monumentation and Mapping Program, was used o dclineate the drainage
arcas.

The second level of drainage areas was called DRAIN, which was a subser of SYSTEM. DRAIN was created
by subdividing the drainage areas jn SYSTEM into smaller areas vsing drainage divides between storm sewer
inbutarics and the main sic sewer system. Each resulting drainage area was then subdivided further using
the following rule of thumb: Every pipe size in the system necded to have at least onc drainage area, meaning
every time a pipe changed size, another drainage arca was divided. If one pipe size in a system traversed a
long distance, the drainage areas were subdivided into smaller arcas. For the Analysis Program 1o aceuratcly

model the existng storm sewer system, at least one manhole needed to be located in each sub drainage area in
DRAIN.

2. Drainage Arcas for Undeveloped Areas

As part of the CI™  all arcas that did not have an existing storm scwet $ystem or were considered 1o be
undeveloped were investigated. Since no exisling st sewer exiss In these arcus, proposed drainape arcas
were drawn and proposed siorm sewers were designed and placed in these areas. With thesc praposed systems
in mind, the SYSTEM and PRAIN were modified with the samc criteria used for axisling storm scwer systems,

The SYSTEMs and DR Ns were digitized in- zroStation. The different lines were placed on different levels
that allow the plotting of the SYSTEM and DRA/N in diffecent colors or line weights to make decisions easily

duting the QA/QC portion of the study. With the data editing and the drainage arcas completed, all of the
iformation was compiled inte the required GIS format.

C. GEOGRATHIC INFORMATION SYSTEM EDITING

The GIS cditing portion of the project consisied of several phases, including cleaning and assigming outfall
identificalion numbers to the systems. Since the storm sewer GIS contained a large amount of data, and as a
means of managing the data, the watershed was split in hall. The two halves were labeled Brays North and

Brays Soull  Ephttmy the watershed into halves allowed two people Lo work on the watershed at the same
time.

1. Importing
Afier the data venficaton previously discussed was completed, the new database was imported inte Ate/Info

coverages. The newly creale storm sewer GIS now included storm sewer systems as shown on the City's
block maps.
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2. Cleaning

In order for the Analysis Progran 10 be uscd with the new storm scwer GIS, proper topology had to be created
for the GI8 coverages, This required the data to be cieaned, making sure that the pipes snapped logether at
marnholes.

Several types of problems were found: pipes that did not properly snap together, pipes that didn't flow in the
proper direction, and pipes segments that had no manholes at their intersection. Pipes that did net properly
meet at a manhole were corrected by adjusting the ending manboles of the pipes so that they snapped or met at
the same point as thc manhole, Pipes that showcd the wrong direction of flow were flipped so that there
starting point, or FNODE, became the ending point, or TNODE, and vice versa. The mest significant problem
wag the intersection of pipes at a point where there was no manhole. The solution for this problemn was 16
ither add a manhole between the segments or to merge the scgments together into one pipe, Constructinn
(drawings and engineerng judgement were used to make thesc comections,

Changes also were made 1o insure a consistent nomenclature for the matenial of each pipe that the Analysis
Program could use. The database ficld names and format were also updated to be congistent with ficlds
required by the Analysis Progran.

The following items should be noted in regatd to the verified existing storm sewer system (15 coverages.

B Some of the GIS altributes for the various watersheds currently contain a zero (0) in the database.
Thesc were entered a3 the orginal daiabase was developed, when the information for that attnbule was
not verified with existing construction drawings, or when the data was notl available, Dunny the
verification process, an attempt was made to locate these construction drawings and to determine the
missing attribute in the database, Many of the construction drawmyps either were nol found or were
illepible. For the development of the C1P, no further altempt was made to obiain missing additional
storm sewer data. Due to the missing data, same of these storm sewer systems could not be analyzed
or considered in the CIP at this time.

b. Many storm sewer systems wetre cither constructed on dillerent dawum adjustments, or an elevation for
the construclion benchmark was assemed. o these cascs, no datum was used durnegr the construction.
No effort was made to adjust clevations to one common datum for the entire GIS systern for each
watershed.

3. Assipring Outfalls

As o means of documenting cach storm sewer system, each system was assigned a unigue outfall identification
number. The Harmis County Flood Control designation for the Brays Bayou watershed 15 13" which was
placed in front of cach identification number.

The numbering of the oulfalls and all of the pipes with the HCFCID dentification was completed with &
progran written and run in Are/Tnfo. After an outfall was picked manually, the outfall 1Dy was assigned to 1t
The undetlying stormy sewer system was then sclecied and the same outfall 10 was assigned to cach of (he
pipes and manholes,

A sceond pragram in Aw/Info was developed 1o link cach sub drainage area im DRAIN to a specitic manhole
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for the subarea. This process sclected a manhole in the sub drainage area and captured iU's user-id, STMMH-
1D, and outfall ID attnbutes and assigned them to the assoctaled sub drainape arca. A quahity assurance check
was completed with AreVigw o determine if the sub drainage areas were asseciated with the correet manhole.

Once this schup was compleled, the drainage areas in DRAIN were intersected with a coverage of the City’s
jand uge. The resulting coverage was called DAREAS. Becavsc DAREAS included all of the aftributes from
DRAIN and the 1and use coverage, DAREAS allowed the Analysis Program to determine the total area by land
use category for each sub drainage area and to link it to a specific manhole, pipe and storm sewet system.

D. PRELIMINARY ANALYSIS

The first step of preliminary analysis was to run the Analysis Program (in batch-mode) for all of the cutfalls
on the Brays Bayou watershed. The Analysis Program batch-mede allows fer more than one system to be
submitted and analyzed at one time. The results of the preliminary analysis indicated that a large percentage
of the storm sewer sysiems ran success{ully. The sccond step of the preliminary analysis was to cun the
Analysis Program (in the single-mode} on each individual non-executable storm sewer system. The output
from running this process showed three common error messages: (1) To and From Nede (TNODE and
NQDE), (2) Split Systern, and (3) Multiple Outlets, The storm sewer systems that did not run were edited
using PC ArcEdit. These problems were corrected by one ot several of the following ArcEdit Techniques:

1. Flip Armows to correct the direction of the systeni.
2. Cerrect the TNQDE and FINQDE numbers in the manhele and pipe databases to be consistent.
1 Disconnect all loops i the system, (The Analysis Program will not run if there are any parallel or

loaped pipes)
4, Modify TYPELINE in the pipe coverape so that only one ‘outfall’ is assigned per system.

5. Carrect the TYPELINE for a specific pipe in the storm system. For systems that had large amounts of
missing data in their respective databases, assumptions had to be made 0 run the systems using the
Analysis Propram. The project team discussed the use of assumptions for the Brays Bayou watershed.,

Assumplions were not to be made on those systems that had large amounts of missing information, If
a sysiem had ounly one pipe that had missing informatien, the pipe size wag assumed by taking cither
the upstream or the downstrean size.

When it was verified that the system GIS ceuld be used with the Analysis Program, the quality assurance task
was completed.




APPENDIX A2
BUFFALO BAYOU WATERSHED GIS

A detailed description of the storm sewer Geographic Information System (GIS) and related databasc is found in
the User ‘s Manwal jor City of Houston Storm Sewer GIS and Analysis Program (User's Manual), dated January
1999, The lollowing is a descniption of specific data conceming the development of the storm sewer GIS for the
Buffale Bayou watershed.

A. SOURCE OF DATA

As discussed in Section [ of this repont, there were two sources 0f the storm sewer GIS basc files used in thig
study, the GIMS and Synercom coverages. For the Bufiala Bayou watershed, the GIMS coverages were more
up-lo-date eelative to the Synercom coverages; theefore, the GIMS coverages were used for the Buffalo Bayou
watershed. The GIMS coverages were assumed to be complete and comrect. Complate was defined as
accounting for all storm sewers in the ground. Correct was defined as having all physical information (e.g.
flowline, size, dm elevation, ete.) accurate; thercfore, the information did not need 10 be verified. In addition ta
the GIMS coverages, additional starm sewer systems that wete constructed after the GIMS data was created
were added into the GIS.

Prior ¢ receiving the GIMS files, the Synercom files had been compared with storm sewer record/construction
drawings. As an additional check, the GIMS data was compared with the checked Synercom Qles to determine
if any existing sicrm sewer system exists but were nat shown on the GIMS data. If new systems were found,
they were added to the storm sewer GiS.

B. DRAINAGCE AREA DELINEATION
1. Drainage Areas for Existing Storm Sewer Systems

The existing storm scwer system’s drainage areas used for the analysis were divided into 2 levels. The first
level was called SYSTEM. SYSTEM was comprised of the total drainage area for each unique storm sewer
system in the watershed. The drainage areas range in size frem | acre to more than 400 acres, degending on the
size of the storm sewer system. The general storm sewer layout, in conjunetion with topographic maps
generated as patt of the city's Monumentation and Mapping Program, was used 1o dehineate the drainage areas.

The second level of drainage areas was called DRAIN, which was a subset of SYSTEM. DRAIN was created by
subdividing the drainage areas in SYSTEM into smaller ar¢as using drainage divides between stornm sewer
tributaries and the main storm sewer system. Each resulting drainage area was then subdivided further using the
following rulc of thumb: Every pipe size in the system needed to have at least onc drainage area, meanimg cvery
fime a pipe chanped size, another drainape arca was divided. [ one pipe $12¢ m a system (raversed a long
distance, the drainage areas were subdivided into smaller areas. For the Analysis Program 1o accurately model
the existing siomm sewer system, at least one manhole needed to be located in each sub drainage arca in 2RAIN.

A1
1. Drainage Areas for Undeveloped Areas

As part of the CIP, all areas that did not have an existing storm sewer system or were considered (o be
undeveioped were investigated. Since no existing storn sewer exists in these areas, proposed deainage areas
were drawn and proposed storm sewers were designed and placed in these arcas. With these proposed systems
in mind, the SYSTEM and DRAIN were modified with the same criteria used for existing storm sewer systcms.

The SYSTEMs and DRAINs were digitized in MicroStatton. The dilferent lines were placed on different levels
that allow the plotiing of the SYSTEM and DRAIN in different colors or line weights 1o make decisions casily
during the QA/QC pertion of the study. With the data editing and the drainage arcas completed, all of the
information was compiled into the required GI5 format.

C. GEOGRAPHIC INFORMATION SYSTEM EDITING

The GIS editing portion of the project consisted of several phases, including cleaning and assigning outfall
identification numbers to the systems. Since the stotn sewer GIS contained # large amount of data, and as a
mcans of managing the dzta, the watershed was split in half. The two halves were labeled Brays Nerth and
Brays South, Splitting the watershed into halves allowed two people to work on the watershed at the same time.

1. Cleaning

In order for the Analysis Program to be used with the new storm sewer GIS, proper topology had 1o be created
for the GIS coverages. This required the data to be c/eaned, making sure that the pipes snapped together at
manholes.

Several types of problems were found: pipes thar did not properly snap together, pipes that didn’t flow in the
proper direction, and pipes segments that had no manhotes at their intersection. Pipes that did not properly meet
at a manhole were comrected by adjusiing the ecnding manholes of the pipes sa that they snapped or met at the
same paint as the manhole. Pipes that showed the wrong direction of flow were flipped so thai there starting
point, or FNODE, became the ending point, or TNODE, and vice versa. The mast significant problem was the
intersection of mpes at a point where there was no manhole. The solution for this problem was to ¢ither add a
manhole between the segments or o merge the segments fogether ino one pipe. Construction drawings and
enginearing Judgement were used to make thesc correclions.

Changes also were made 1o insute a consisient nomenclature for the material of cach pipe (hat the Analysts
Program could use, The database field names and format were also updated to be consistent with ficlds required
by the Anhalysis Program,

The following items should be noted in regard to the verificd existing storm sewer system G1S coverages.

A Seme of the GIS attributes for the various watcrsheds currently contain a zerg (0) in the database. These
were entered as the eriginal database was developed, when the information for that auiribute was not
verified with existing construction drawings, or when the data was not available. During the verification
process, an altempt was made 10 locate these construction drawings and to determing the missing
attribute in the database, Many of the construction drawings cither were oot found or were illegible. For
the develapment of the CIP, no further attempt was made to obtain missing additional storm sewer data.
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Due to the missing data, some of these stom sewer systems could not be analyzed or consdered in the
CIP at this time,

b. Many stormn sewer systetns were either constructed on different datum adiustments, or an elevation for
the construction benchmark was assumcd. In these cases, no datum was used during the construction.
No effort was made to adjust elevations to ane commaen datum for the entire GIS system for each
watershed.

2. Assigoing Outfalls

As a means of documenting each storm scwer system, ¢ach system was assigned a unique ountfall identification
number, The Harris County Ilood Control designation for the Brays Bayou watershed is “D,” which was placed
in front of each identification number.

The numbering of the outfalls and all of the pipes with the HCFCD identification was completed with a program
written and run in Are/Info. After an ouifall was picked manually, che outfall 1L} was assigned to it. The
underlying storm sewer system was then selected and the samic oulfall 11> was assigned to each of the pipes and
manho!les.

A second program in Arc/Info was developed to link each sub drainage area in DRAIN to a specific manhelc fer
the subarca. This process selected a manhele in the sub drainage area and capturcd it's user-id, STMMH-ID,
and outfall ID atiributes and assigned them 1o the associated sub drainage area. A quality assurance check was
completed with ArcView 10 determine if the sub drainage areas were associated with the correct manhole.

Once this setup was compleled, the drainage areas in DRAJNY were intersected with a coverape of the City’s land
usc. The resulting coverage was called DAREAS. Betause DARFAS included all of the altnbutes from DRAIN
and the land usc coverage, DAREAS allowed the Analysis Program to determine the tota) area by land use
catepory for each sub drainage area and to link it to a specific manhalc, pipe and storm sewer System.

D. PFPRELIMINARY ANALYSIS

The first step of preliminary analysis was 10 run the Analysis Program {in baich-mode) fer all of the onifalls on
the Brays Bayou watershed. The Analysis Program batch-mode allows for more than one system 1o be
submitted and analyzed at one time. The rcsults of the preliminary analysis indicated that a large pereentape of
the storm sewer systems ran successfully. The second step of the preliminary anzlysis was te run the Analysis
Program (in the single-mode)} on each individual non-execwiahle storm sewer system. The output from running
this process showed three common error messages: {1} To and From Node (TNODE and FNODE), (2) Split
Systemn, and (3) Multiple Qutlets. The storm sewer systems that did not run were edited using PC ArcEdit.
These problems were carrecied by onc or several of the {ollowing ArcEdil Techniques:

1, Flip Artows to correct the direction of the system.

2, Correct the TNODI and FNODE numbers int the manhole and pipe databases (o be consiatent.

i Disconnect all lueps in the systen. {The Analysis Program will not run if there are any parallel or looped
pipes.)

AZ-2
4. Modify TYPELINE in the pipe coverage so that only one ‘outfall’ is assigned per system.

5. Correct the TYPELINE for a specific pipe in the storm system. For systems that had large amounts of
missing data in their respective databases, assumptions had to be made to run the systems using the
Analysis Program. The project team discussed the use of assumptions for the Brays Bayou watershed.
Assumptions were not to be made on those systems that had large amounts of missing information. Ifa

system had only one pipe that had missing information, the pipe size was assumed by taking either the
upstream or the downstream size. '

When it was verified that the system GIS could be used with the Analysis Program, the quality assurance task
was completed.

Turner Collie{GBraden Inc.



APPENDIX A3
GREENS BAYOU WATERSHED (IS

A detailed deseription of the storm sewcr Geographic Information System ((G15) and related database is found in
the User's Manual for City of Houston Storn Sewer GIS and Analysis Program (User's Manwal), datcd January
1999. The following is a descniption of specific data concemitg the devclopment of the storm sewer GIS for the
Geeens Bayou watershed.

A SOURCE OF DATA

As discussed in Section [ of the main seetion of this report, there were two sources of the storm aewer GIS base
(iles used in this study, the GIMS and Synereom coverages. For the Greens Bayou watershed, the GIMS
coverages were morg up-to-date relative to the Synercom coverages, therefore, the GIMS coverages were used
{or the Greens Bayou watershed. The GIMS coverages were assumed o be complete and comrect. Complete 15
defined as accounting for all of the storm sewers in the ground. Correct 15 defined as all of the physical
inforrnation (i.e. flowling, size, nm elevation, etc.) was accurate; therefore, the information did not need o be
veribed, In addition to the GIMS coverages, additional storm sewer systems that were constructed afier the
GIMS data was created were added into the GI5.

B. DRAINAGE ARFA DELINEATION
1. Drainage Arcas for Existing Storm Sewer Systems

The existing storm sewer syslem's drainage areas used for the analysis were divided inte 2 levels. The first
level was called SYSTEM. SYSTEM was comprised of the total drainage arca for each uniquc storm sewer
system in the watershed, The drainage areas range in size from | acre to more than 400 acres, depending on the
size of the storm sewer system. The general storm sewer layout, in conjunetion with topographic maps
generated as part of the city's Monumentation and Mapping Program, was used 1o delineate the drainage arcas.

The second level of drainage arcas was callcd DRAIN, which was a subset of SYSTEM, DRAIN was created by
subdividing the drainage areas in SYSTEM into smaller areas using drainage divides between storm sewer
tributares and the main stomm sewer system. Each resulling drainage area was then subdivided further using the
following rule of thumt; Every pipe size in the system needed to have at least one drainage area, meaning cvery
time a pipe changed size, another drainage arca was divided. 1f one pipe sizc in a system traversed a long
distance, the drainage areas were subdivided into smaller areas. For the Analysis Program to accurately model
the existing 510rm sewer system, 2! least one manhole necded 10 be located in cach sub drainage arca in DRAIN.

2. Drainapge Areas for Undeveloped Arcas

As part of the CIP,; al} arcas that did not have an existing storm sewer system or were considered to be
undeveloped were investigated. Since no existing storm sewer cxists in these areas, proposcd drainagc arcas
were drawn and proposed storm sewers were designed and placed 1n these arcas. With thosc proposed systems
in mind, the SYSTEM and DRAIN were modificd with the same criteria used for existing stonn sewer systems.

The SYSTEMy and DRAINs werc digitized in MicroStation. The difTerent lines were placed on different levels
that allow the plotiing of the S¥STEM and DRAIN in differcnt colors or line weights to make decigions easily
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dunng the QA/QC portion of the study. With the dala editing and the drainage areas complcted, all of the
information was compiled into the required GIS format.

C. GEQOGRAPHIC INFORMATION SYSTEM EDITING

The GIS ediing portien of the project consisted of several phases, including cleaning and assigning outfall
identification numbers {o the systems. Sinee the storm sewer GIS contained a large amount of data, and as a
means of managing the data, the watershed was splitin half. The twe balves were labeled Brays North and
Brays South. Splitting the watershed into halves allowed two people to work on the watarshed at the same time,

1. Cleaning

In order for the Analysis Program to be used with the new storm sewer GES, proper topology had to be created

fot the GIS coverages. This required the data to be cleaned, making sure that the pipes snapped together at
manholes.

Several types of problems were found: pipes that did nat properly snap logether, pipes that didn’t flow in the
ptoper direction, and pipes segrnents that had no manheles at their intersection. Pipes that did not properly meet
at a manhole were cerrected by adjusting the ending manholes of the pipes so that they snapped or met at the
samc point as the manhole. Pipes that showed the wrong direction of [low were flipped so that (here staring
point, or FINODL, becamne the ending point, or TNODE, and vice versa. The most sigmlicant problem was the
intersection of pipes at a point where there was no manhole, The solution for this problem was to either add a
manhale between the segments or to merge the segments Logether into one pipe. Construction drawings and
engineenng judgement were used to make these corrections.

Changes also were made to insure a consistent nomenclature for the material of each pipe that the Analysis

Program could use. The database ficld names and format were also updated to be consistent with fields required
by the Analysis Program.

The (ollowing items should be noted 1o regard to the verified existing storm sewer system (GIS coverages.

a. Some of the Gl attnbutes for the various watersheds currently contain a zere (0) in the database. These
were entered as the original databasc was developed, when the information for that atiribule was not
ventfied with existing construction drawings, or when the data was nat available, Dunog the venfication
process, an altempt was made to locate these construction drawings and to determine the missing
atribute in the database. Many of the construction drawings either were net found or were illegible. For
the development of the CIP, oo further attempt was made to obtain missing additional storm sewer data.

Due to the missing data, some of these storm sewer systems could not be analyzed or considered in the
CIP at this time.

b. Many storm sewer systems were either constructed on different dztum adjustments, or an =levation for
the construction benchmark was assumed. In these cases, no datum was used during the construction.

No effort was made 1o adjust clevations to one common datum for the entire (718 system for each
walershed,

Turner Collie(d Braden [nc.



2 Assigning Oullalls

As a means of documenting each storm scwer system, ¢ach system was assigned a unique outfall identification
number. The Harms County Flood Control designation for the Brays Bayou watershed 1s “D,” which was placed
in front of each identification number.

The numbering of the outfalls and all of the pipes with the HCIFCD wdentification was completed with a program
written and tun in Arc/Info. After an outfall was picked manually, the outfall ID was assigned to it. The
underlying storm sewer system was then selected and the same outfall I was assigned to each of the pipes and
manholes.

A second program in Arc/Infa was developed to link ¢ach sub drainage area in DRAIN to a speeific manhale for
the subarea. This process selected a tanhole in the sub drainage arca and captured it's user-id, STMMH-ID,
and cutfall 1D attributes and assigned them to the associated sub drainage area. A quality assurance check was
complsted with ArcView to determine if the sub drainage areas were associated with the correct manhola,

Once this sctup was completed, the drainage areas in DRAJN were intersected with a coverage of the City's land
use. The resulting coverape was called DAREAS. Because DAREAS included all of the attnbutes from DRAIN
and the land usc coverage, DAREAS allowed the Analysis Program to determine the lotal arca by land usc
catepary for cach sub drainage arca and to link it to a spevific manhole, pipe and storm scwer system.

D. PRELIMINARY ANALYSIS

The first step of preliminary analysis was o run the Analysis Program (m batch-mode) for all o[ the autfadls on
the Brays Bayou watetshed. The Analysis Program batch-modc allows {or more than one system 1o be
submilied and analyzed at one time. The results of the preliminary analysis indicated that a Jarge percentage of
the storm sewer systems ran suceessfully. The second step of the preliminary analysis was to run the Analysis
Program (in the single-mode) on cach individual nun-executable storm sewer systemn, The output from running
this process showed three common error messages: (1) To and From Node (TNODE and FNODE), (2) Split
Systemn, and (3) Multiple Qutlets. The siorm scwer systems that did not run were ediled vsing PC ArcEdn,
These problems were corrected by one or several of the following ArcEdit Techniques:

L. Flip Arrows to vorreot the direction of the system.

2, Correct the TNODE and FNODE numbers in the manhole and pipe databases to be consistent,

3, Disconnect all loops in the sysiem. (The Analysis Program will nol un if there are any parallel or looped
pipes.)

4, Modily TYPELINE in the pipe coverage so that only one ‘outlall’ is assigned per system.

5. Cormeet the TYPELINE for a specific pipe in the siorm system. For systems that had large amounts of

missing data in their respective databases, assumptions had to be made 10 run the systems using the
Analysis Prograni. ‘e project tcam discussed the use of assumptiens for the Brays Bayon watershed.
Assumptions were not to be made on those systems that had large amounts of missing informauon, I 4
systern had only one pipe that had missing informatian, the pipe size was assumed by taking cither the
upstrean or the downstrean size.
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When it was venfied that the system GIS could be used with the Analysis Program, the quality assurance task
was completed.
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APPEMDIX A4
HUNTING BAYOU AND SHIP CIHHANNEL WATERSHEDS GIS

A detailed description of the stermm sewsr Geopraphic [nformation Swstem: (GIS] and related database (s found in
the Cfser s Manueal for City of Housfon Storm Rewer OIS ond Analysis Pregrem (Urer s ddanual}, dared Janouary
1999, The fellowsng is 2 descrption of specific deta corseming the development of the sioom sewer GIS for the
Hunting Bavown zné Ship Chanoe] Watersheds.

A SOURCE OF DATA

&5 discussed in Seetion £ af the main secton of this repart, there were two seurces of the storm sewer GIS base
files used in this study, the GIMS and Svnercom coverages. For the Hunting Bayou and Ship Channel
Waterskeds, the FIMS coverages wers more up-to-date relasive fo the Synercom coverages; thercfore, the GIMS
soverages were sed for the Hunting Bayou and Ship Channel Watersheds. The GIMS coverages were assummed
{0 ke complete and comect. Complete is defined as accounting for 2ll of the sterm sewers in the ground.

Correct is defined as all of the physical information (e flowline, size, om elevation, ect.} was accurate;
therefore, the information did not need to be venfied. In addition to the GIMS caverages, additional storm sewer
switems that were construated afier the {31%{5 data was ereated -were added into the GIS.

B. DRAINAGE AREA DELIMNEATION
1. Drainage Areas for Existing Storm Sewer Systems

The existiig stormm sewer system’s drainags arcas used for the analvsis were diviged inlo 2 levels. The ficst
level was called SFSTEM. STSTEM was comgpzised of the fotal drainage aree for cach unique storm sewer
s¥stern o the watershed. The draipage areas range in size from 1 acre to more than 4] acres, dependiog on the
size of the storm se'wer system. The gencral slorm sewes ayout, ik conjuncton with tapographic maps
generzted a5 part of the city’s Moaumentation and Mapping Program, was used to delineats the drainage arcas.

The second level of drainage areas was called DRADY, which was a subset of SKSTEM. DRAMNY was created by
subdividing the drairage ateas in S¥STEM into smaller areas weing dminage divides bebween sborm sewer
tnbutaries and the main storms sewer system. Each resulbing drainage arca was then subdivided further using the
tollowang rule of thumb: Every pipe size in the system needed to have at Jeast ene drainage area, mesning every
time a pipe changed size, another dminage area was divided. [fone pipe size in 2 systemn traversed a long
distanre, the drainage areas were subdivided into smaller areas. For the Analysis Prograr fo accorately madel
the €x1shng storm sewer sysient, at least one manholz nzeded to be located in each sub drainage zres in DELAMY,

2 Drainage Areas or Undeveloped Areas

As pan of the CIP, all areas that did not bave an existing stomm sewer system or were considered o be
wndm'clc-p-c::] wers Investigated. Since no exisbing storm sewer exists in bese arcas, proposed dralnape arcas
were drawn and proposed storm sewers were desigred and placed in these areas. With these propasesd systemns
n miod, the SYSTEM and ORAM were mmodified with the same critenia used for exisbing starm sewser syslems.

The SYSTEME and DRAIMN: were digitized ir MicraSiation. The differend lines were placed on different lavels
thar allow the plothng of the SYSTEAM and DALARY in different calers oz jine weighis to make decisions easilv
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duning the (AT portion of the stedy. With 1ne datz editing and the éraimage areas completed, all of the
tnfocmation was compiled inte the required G1S formai.

. GEOGRAPHIC INFOBMATION SYSTEM EDITING

The GIS editing portior: of he project consisted of several phases, includiag cleaning and assigaing owtfalk
identification nombecs [0 the systems. Since the storm sewes GT1S contzined a barge amouni of fata, and as a
means of managing the data, the watershed was split in half. The two halves were labeled Bravs North 2nd
Erays South. Spliting the watershed into halves allowed two peaple to waork on the watershed at the same time,

1. Cleaning

In ordes for the Analysis Program to be wsed with the new stomm sewer GIS, proper tepology had 1o be created
for the GIS coverages. This required ths data to be ofeaned, making sure that the pipes snapped together at
manholes.

Several types of problems wese [ound: pipes that did wot properly enzp 1ogether, prpes that didn't flow inthe
propes directeon, and pipes segrearts that had no manheles at their intersection. Pipes that did not preperls meet
at = manhale were comected by adjusting the ending manhotes ef the pipes so that they snapped or med at the
same point as the manhale. Pipes that showed the wremg direction of flow were flipped so that there starting
poiat, or FNGDE, became the ending point, or TRODE, 2nd vice versa. The most significant pzoblem was the
mtersechon of pipes ala point where therz wzs no manhele. The solution for this protlam was to either 2dd a
markole bebween the segrments ar ko merge the szgrmens together into one pipe. Constructon drzwings and
enplreenng Judgement wese used to mase these cormechons.

Chanpges alsa were made 1 insure a consistent nomenslature for the materal of each pipe that the Analysis
Progzam cocld use. The database field names and format were also updated 1o be corsistent with felds required
by the Apalysis Propam.

The follewing items showld be noted inregard to the verified existing storm sewer systein GIS cuverages.

a. Some of the GIS attnbutes far the various watersheds currenily contain a zero (07 in the database. These
were entered as the onginzal databese was developed, when the information for that attobuie was nat
verified wath exishing construction drawings, of when the data was not available. Duoring the vernfication
process, an attempt was made to locate these construction drawings and to determine the missing
attribote in the database. dany of the construcion drawings either were not found or were illegible. Far
the develapment of the CIP, no further atternpt 'was made (o obtain missing additonal storm sewer data.

Due 1o the missing data, some of these storm szvrer systems could net be analyzed or considered in the
CIP a: this time._

h. t-lany storm sewer swsiems were €ither constrezfed on different dahem adjestments, or an elevatior. for
the constaction benchmark was assumed. In these cases, no datum was used during the construction.
Mo effon was made w adjust elevations © one common datsn foe the entire (IS system for each
watershed.
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1. Assigning Outtalls

As a means of documenting each stortn sewer system, cach systetn was assigned a unique outfall identification
number, The [{amis County Ficod Control designation fer the Brays Bayou watershed is *D," which was placed
in front of ¢ach identification number,

The numbering of the outfails and all of the pipes with the HCFCI identification was completed with a program
written and run in Arc/Info. After an outfall was picked manuzlly, the outfsll ID was sssigned to it. The
underlying storm scwer system was then selected and the same outfall [D was assignced to cach of the pipes and
manholes.

A sccond program in Arc/Info was developed to link cach sub drainage area in DRAIN to a specific manhole for
thc subarea, This process selected a manhole in the sub drainage area and caprored it’s user-id, STMMH-ID,
and outfall ID atiributes and assigned them 1o the associated sub drainage arca, A gualily assurance check was
completed with AreView (o determiine if the sub drainage areas were associated with the correct manhole.

Dnce this setup was completed, the drainage arcas in DRAIN were mtersecied with a coverage of the City's land
use. The resulting coverage was called DAREAS. Boouuse DAREAS included all of the aaributes from DRATN
and the Jand use coverage, DAREAS allowed the Analysis Program to determine the total area by land use
category for each sub drainage area and to link it to a specific manhole, pipe and stonm sewer systern.

D. PRELIMINARY ANALYSIS

The first step of prelimminacy analysis was to run the Analysis Program (in batch-mode) for all of the outfalis on
the Brays Bayou watershed. The Analysis Program hatch-mode allows tor mare than one systeni to be
submitied and enalyzed al one time, The results of the preliminary analysis indicated that a large percentage of
the storm sewer systems ran successfully, The second step of the preliminary @analysis was to run the Analysis
Program (in the single-mode) on sach individual non-executable storm sewer system, The cutput from running
this process showed three common ermor messages: {1) To and From Node (TNODE and FNODE), (2) Splut
System, and (3) Multiple Qutlets. The storm sewer systems that did not run were edited using PC ArcEdit.
These problems were comected by one or several of the following ArcEdit Techmigues:

L. Flip Arrows to carrcet the dircction of the system.

2. Correct the TNODE and FNQDE numbers in the manhale and pipe databascs to he consistent,

3 Disconnect all loops in the system. (The Analysis Program will not run if there are any paralle] or looped
pipes.)

4. Maodify TYPELINE in the pipe coveraje o that only one “outfall’ 1s assigned per system.

s. Correct the TYPELINE for a specific pipe in the gtorm system. For systems that bad latge amounts of

missing data in their respective databascs, assumptions had to be made 1o 1un the systems vsing the
Analysis Progrant. The peoject team discussed the use of assumptions for the Brays Rayou wilershed,
Assumplions were not ta be made on thosc systemns that had large ameunts of nussing informnation. 1f
system had only one pipe that had missing information, the pipe size was assumed by taking either the
upstreant or the downsteeam size.
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When it was verified that the system GIS could be used with the Analysis Program, the quality assurance task
was completed.
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APPENDIX A5
SIMS BAYOU WATERSHED IS

A detailed description of the storm sewer Geographic Information Systern (GIS) and refated database is found
in the {ser's Manual for City of Houston Storm Sewer GIS and Analysis Program (User's Manual), dated
January 1999, The following 15 a description of specific data concerning the development of the storm sewer
GIS for the Sims Bayou watershed.

A SOURCE OF DATA

As discussed in Section I of this report, two sources of the storm sewer GI5 base files were used in this study,
the GIMS and Synercom caverages, At the time the GIS was being developed for the Sims Bayou watershed,
thc GIMS data had not been completed. A decision was made to usc the Synercom data to begin the Sims
Bayou GIS.

1. Data Verification

The original Synercom storm sewer data was verified to determine whether the GIS reflected the most corrent
storm sewer systems in the Sims Bayou watershed. The venification process included the following steps.

a. Using the City’s Storm Sewct Block Maps (Block Maps), a City-assigned project number for cach
storm sewer systern within the Sims Bayou watershed was identificd. The project number 1s uscd as a
filing system for record/construction drawings kept at the City's file toom. For each project number
identified, the record/construction drawings were then pulled at the City’s file room, and copigs made
of the drawings.

b. The storm sewer drawings were then vsed to venf{y the data included 1n the Synercom st sewer
files. The verfication process included comparing storm scwer information shown on the drawings
with plots generated to represent the information ineluded in the Synercom files. The plols were
generated using the City’s facet map grid system. During this venification process, storm sewer pipe
diameters, rim elcvations, and upstrcam and downstrcam clevations wete compared, [f differences
were found, the information shown on the drawings was then transferred to the facet map plots and
entered into a databasc. During the verification, information conceming inlers and leads was
neglccted. For arcas where flowling and pipe diameters for an cntire syslem were missing, the arcas
were flagged to be investigated at a later date.

c. Using Tcxas Deparmment of Transporiation (TxDOT) drawings, storm sewer systems located on majer
highways were also verificd. The verification process was similar to the process used with the City’s
drawings,

d. As part of the data verification between the storm sewer block maps and the ongmal Synercom data,

new stonn sewer systems were also identificd. These new idennfied systems were entered into the
GIS using procedures discussed in the User s Manual.,

Data conceming inlets and inlet leads was not verified.
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B. DRAINAGE AREA DELINEATION

1. Drainage Areas for Existing Storm Sewer Systems

The existing storm sewer system's drainage arcas used for the analysis were divided into 2 levels. The first
level was called SYSTEM. SYSTEM was comprised of the total drainage area for each unique storm sewer
system in the watershed. The drainage areas range in size from 1 acre to more than 400 aczes, depending on
the size of the storm sewer system. The general storm sewer layout, in conjunction with topogrephic maps

generated as part of the city’s Monumentation and Mapping Program, was used to delineate the drainage
areas.

The second level of drainage areas was called DRAIV, which was a subset of SYSTEM. DRAIN was created
by subdividing the draunage areas in SYSTEM into smaller areas using drainage divides between storm sewer
tributaries and the main storm sewer system. Each resulting drainage area was then subdivided forther using
the following rule of thumb: Every pipe size in the system needed te have at 1east onc drainage arca, meauing
every time a pipe changed size, another drainage area was divided. If one pipe size in a system (raversed a
long distanee, the drainage areas were subdivided into smaller areas. For the Analysis Program to accurately

model the existing slorm sewer system, at least one manhole needed to be located in each sub drainage area in
DRAIN.

2, Drainage Areas for Undeveloped Areas

As part of the CIP, all areas that did not have an existing stotm sewes system or were considered (o be
undeveloped were investigated, 5inee no ¢xisting storm Sewer ¢Xists in these areas, proposed drainage areas
were drawn and proposed storm sewers were designed and placed in these areas. With these proposed systems
in mind, the SYSTEM and DRAIN were modified with the same criteria used for existing storm sewer systems.

T STE sand DR Vs were digitized in icroStation. The different lings were placed on diffecent lewe
that allow the ploting of the SYSTEM and DRASN in different colors or line weights to make decisions casily
during the QA/QC portion of the study. With the data editing and the drainage arcas completed, all of the
information was compiled into the required GIS format,

C. GEOGRAPHIC INFORMAT{ON 5YSTEM EDITING

The GIS editing portion of the proiect consisied of several phases, including cleaning and assigning outfall
identification numbers (o the systems. Since the storm sewer GIS contained a large amount of data, and as a
means of managing the data, the watershed was split in half. The two halves were labeled Brays North and
Brays South. Splitting the walershed into halves allowed hwo peeple o work on the watershed at the same
me.
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1. Cleaning

In order [or the Analysis Program to be used with the new storm sewer GIS, proper topology had to be created
for the GIS coverages. This required the data to be cieaned, making sure that the pipes snapped together at
manholes.

Several types of problems were found: pipes that did not properly snap together, pipes that didn’t flow in the
proper direction, and pipes segments that had no manhales at their intersection. Pipes that did not properly
mcet at a manholc were corrected by adjusting the ending manholes of the pipes so that they snapped or met at
the same point as the manhole. Pipes that showed the wrong direction of flow were flipped so that there
starting point, or FNODE, became the ending point, or TNODE, and vice versa. The most significant problem
was the intersection of pipes at a point where there was no manhole, The solution for this problem was to
either add a manhole between the segments or to merge the segments together into one pipe. Construction
drawings and engincering judgement were used to make these corrections,

Changes also were made to insurc a consistent nomenciature for the material of each pipe that the Analysis
Pragram could use. The database field names and format were also updated 16 be consistent with ficlds
required by the Analysis Program.

The following ilems should be noted in regard ta the venfied existing storm scwer system GIS coverages.

a. Some of the GIS attnbutes for the various watersheds currently contain a zero (0) in the dalabase.
Thesc were enterced as the onginal database was developed, whep the information for that attnbute was
not verified with existing construction drawings, or when the data was not available. During the
verification process, an atiempt was madc 1o locate these construction drawings and to determine the
missing attribute in the database. Many of the construction drawings either were not found or were
iliegible. For the development of the CIP, no further attempt was made 10 obtain migsing additional
storm sewer data. Due to the missing data, semc of these stom sewcer systems could not be analyzed
or considered in the CIP at this time.

b. Many storm sewer systems wers either construcicd on different datum adjustments, or an elevation for
the construction benchmark was assumed. In these cases, no datum was used duning the construction.
No effort was made to adjust elevations {o onc common datum for the entire GIS system for each
watershed.

2. Assigning Outfalls

As a means of documenting each storm sewer system, cach system was assigned a unique outfall identification
number. The Harris County Flood Control designation for the Brays Bayou watershed is *D." which was
placed in front of cach identification number.

The nutnbeting of the outfalls and ail of the pipes with the HCFCD idenlification was completed with a
program written and run in Arc/Info. After an outfall was picked manuaily, the cutfall ID was assigned 011,
The underlying storm sewer system was then selested and the same outfall 1D was assigned to cach of the
pipcs and manhales,
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A second program in Arc/Info was developed to link each sub drainage arca in DRAIN to a specific manhole
for the subarea. This process selected a manhole in the sub drzinage area and captured it’s user-id, STMMH.

ID, and outfall ID attributes and assigned them (o the associated sub drainage area, A gquality assurance clieck
was completed with ArcVicw to determineg if the sub drainage areas were associated with the correct manhole.

Once this sctup was compleled, the drainage areas in DRA/N were intersected with a coverage of the City’s
land vse, The resulting coverage was called DAREAS. Because DAREAS included all of the attributes from
DRAIN and the land use coverage, DAREAS allowed the Analysis Program to detenmine the total area by land
use category for each sub drainage area and to link it to a specific manhele, pipe and storm sewer system,

D. PRELIMINARY ANALYSIS

The first step of preliminary analysis was to tun the Analysis Program (in batch-mode} for all of the outfalls
on the Brays Bayou watershed. The Analysis Frogram batch-mode allows for more than one system to be
submitted and analyzed at one time. The results of the preliminary analysis indicated that a large percentage
of the storm sewer systems tan successfully. The second step of the preliminary analysis was to run the
Analysis Program (in the single-mode) on each individual nen-executable storm sewer system. The output
from running this process showed three commen error messages: (1) To and From Node (TNODE and
FNODE), (2) Split System, and {3) Multiple Qutlets. The storm sewer systems that did not ron were edited
using PC ArcEdit. These problems were corrected by one or several of the following ArcEdit Techniques:

L. Flip Arrows 1o correet the direction of the system.
2, Carrect the TNODE and FNODE numbers in the manhaole and pipe databases to he consistent.
3. Disconnceet all loops in the system. (The Analysis Program will not run if there arc any parallel or

looped pipes )
4. Modify TYPELINE in the pipe coverage so that only one “outfall” is assigned per system.

5. {Larrect the TYPLELINE for a specific pipe in the storm syster. For systems that had large amounts of
missing data in their respective databases, assumptions had to be made to run the systems vsing the
Analysis Program. The project team discussed the nse ¢f assumptions for the Brays Bayou watershed.

Assumptions were not to be made on those systems that hud large amounts of missing information. If
a system had only one pipe that had missing information, the pipe size was assumed by (aking ¢ither
the upstream or the dawnstrcam size.

When it was verified that the system GIS could be used with the Analysis Program, the quality assurance task
was cornpleted.
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APPENDIX A6
WHITE OAK BAYOU WATERSHED GIS

A delailed deseription of the storm sewer Geographic Information System (GIS) and related database is found in
the User’s Manual for City of Houston Storm Sewer GIS and Analysis Progresr (User’s Manual), dated Januaty
1999. The following is a description of specific data concerning the development of the storm sewer GIS for the
White Oak Bayou watershed.

Al SOURCE OF DATA

As discussed in Section f of this repor, there were two sources of the storm sewer GIS base files used in this
study, the GIMS and Synercom caverages. For the White Oak Baycu watershed, the GIMS coverages were
more up-to-date relative to the Synercom coverages; therefore, the GIMS coverages were vsed [or the White
Qak Bayou watershed. The GIMS coverages were assumed to be complete and correct. Complere was defined
as accounting for all storm sewers in the ground. Correcr was defined as having all physical information (ie.
Nowline, size, rim elevation, atc ) accurate; therefore, the information did not need to be verified. In addition to
the GIMS coverages, additional storm sewer systems that were construcied afier the GIMS data was created
were added into the GIS.

Prior to receiving the GIMS files, the Synercom files had been compared with storm sewer record/construction
drawings. As an additional check, the GIMS data was compared with the checked Synercom files to determine
i any existing storm sewer system ¢xis1s but were not shown on the GIMS data. If new systems were found,
they were added to the storm sewer GIS.

B. DRAINAGE AREA DELINEATICN
1. Drainage Areas for Exisiing Storm Sewer Systems

The cxisting storm sewer sysiem’s drainage areas used for the analysis were divided into 2 levels, The first
level was called SYSTEM. SYSTEM was comprised of the total drainage area for each unigue storm sewer
system in the watershed. The drainage areas range in size from | acre to more than 400 acres, depending on the
size of the storm sewer system. The general storm sewer layout, in canjunction with topepraphic maps
geonerated as pant of the city's Monumeniation and Mapping Program, was used 1o delineate the drainage areas.

The sccond level of drainage arcas was called DR4N, which was a subsel of SYSTEM. DRAIN was created by
subdividing the drainage arcas in SYSTEM into smaller arcas vsing dratnage divides between storm sewer
tributaries and the main stonm sewer systemn. Each resulting drainage area was then subdivided further osing the
following rule of thumb: Every pipe size in the system needed to have at least ong drainage area, meaning every
time a pipe changed size, ancther drainage area was dividcd. I onc pipe size in a system traversed a long
distance, the drainage areas were subdivided into smaller areas. For the Analysis Program o accurately model
the existing storm sewer system, at least one manhole needed to be located in each sub drainage area in DRAIN.

Ab -1
2. Drainapge Arcas for Undeveloped Areas

As part of the CIP, al) areas that did not have an existing storm sewer systern or were considered (o be
undeveloped werc investigated. Since no existing storm sewer exists 1n these arcas, proposed drainage areas
were drawn and proposed storm sewers were designed and placed in these arcas. ‘With these proposcd systems
in mind, the SYSTEM and DRAIN were modified with the same ctitena uscd for cxisting storm sewer systems.

The SYSTEMs and DRAINs were digitized in Micro8tation, The different lines were placed on difforent Jevels
that allow the plotting of the SYSTEM and DRAIN in different colors or line weights to make decisions easily
duning the QA/QC portion of the study. With the data cditing and the drainage areas completed, al] of the
information was compiled into the required GIS format.

C. GEOGRAPHIC INFORMATION SYSTEM EDITING

The GIS editing portian of the project consisted of several phascs, including cleaning and assigning outfal!
identification numbers to the systems, Since the stoom sewer GIS contained a large amount of data, and as a
means of managing the data, the watershed was split in half. The two halves were labeled Brays North and
Brays South. Splitling the watershed into halves allowed two people to work on the watershed at the same ume.

1. Cleaning

In order for the Analysis Program to be used with the new storm sewer GIS, proper topology had 1o be created

for the GIS coverages. This required the data to be cleaned, making sure that the pipes snapped together at
manholes,

Several types of problems were found: pipes that did not properly snap together, pipes that didn’t flow in the
propet directian, and pipes segments that had ne manholes at their intersection. ipes that did not properly meet
at a manhole were corrected by adjusting the ending manholes of the pipes so that they snapped or met at the
same point as the manhele, Pipes that showed the wrong direction of flow were flipped so that there starting
point, or FNODE, became the ending point, or TNODE, and vice versa. The most significant problem was the
interseclion of pipes at a point where there was no manhole. The solution for this problem was to either add a

manhole between the segments or to merge the segments together into one pipe. Construction drawings and
cngincenng judgemenl were used to make these correchions,

Changes also were made to insurc a consistent nomenclature for the matenal of each pipe that the Analysis
Program could use. The databasc field names and format were also updated to be consistent with (iclds required
by the Analysis Program.

The {ollowing Mems should be noted in regard to the verified existing starm sewer system GIS coverages.

a Some of the GIS attributes for the various watersheds currently conlain a zero (0) in the database. These
were entercd as the onginal database was developed, when the information for that attribute was not
venfied with exisling construction drawings, or when the data was not available. During the verification
process, an aiternpl was made to locate these canstruction drawings and to determunc the nussing
attribtte in fhe database. Many ol the construction drawings cither were not {found or were illegible. For
the develapment of (he CIP, no further atempt was made to obtain missing additiona] storm sewer data.
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APPENDIX B
PROCEDURES TO DEVELOP THE CAPITAL IMPROVEMENT PLAN

As pari of the City of Houston Comprehensive Storm Drainage Plan project, a Capital Improvement Plan
(CIP) is developed for certain arcas within the City of Houston corperate limits, In order to obtain a uniform
final produet, procedures were written to guide the development of the CIP. Some of these procedures
(guidelines) were modified depending on unique situations encountered within each watershed being
analyzed.

A, CAPITAL IMPROYEMENT PLAN DESCRIPTION

The CIP 15 used to dentifly proposed drainage modifications (improvements) required for drainage systems
deterined to be madequate. An inadequate draynage system 1s better defined in Section C, Analysis of Storm
Sewer Systems pottion ol this Appendix.

As part of the development of the CIP, the following were considered:

1 Does the drainage system consist of starm sewers, or roadside ditches, or a combination of thuse, or
does it have no defined drainage systemn, such s for larpe-tract undeveloped aress?

2. Have previgus {looding complaints been reported to have occurred within the dranage syslem’s
drainage boundary? A fleoding complamt is classified as flooding mformation oblained from the
City’s Right-of-Way Maintenance Division, from the Federal Emergency Management Agency
{FEMA) repetitive flooding data, or through a drainage survey conducted for the City of Houstan.

By incorporating the drainage syster 1ypes and flooding complaint infarmation, six category classification
types were developed. Thesc are desenbed below,

Catepory 1 Existing storm sewer systems that have been detennined to be inadequate and where flooding
complaints have bheen reparted within drainage boundanies.

Category 2 Lxisting open-ditch systems (non-storm sewer areas) where previous flooding complaints have
been reporied, to be converted to storm sewer systems. Proposed storm sewer systems for chis
category type address the main trunk system requirements only.

Category 3 Exisling storm sewer systenis that have been determined to be inadequate and where flooding
complaints Aave nof been reported.

Calcgory 4 Fxasting open ditch systems {(non-storm sewer areas) where previous fisoding complaints Aave

nef been reperied, to be converled 9 slorm sewer systems. Proposed stonm sewer sysiems (or
this category type will address the mam tounk sysiem requirements anly,

Category 5 Areas currently considered o be undeveloped and having no defined drainage system. For this
category type, drainage areas and main (1runk) scwer systems will be determined. These arcas
will be assumed to be developed by private developers in the [ulure. The purpose of
evaluating Calegory 5 areas is fo determine generally what drainage improvements would be
required.

Catcgory A Existing storm sewer systerns that have been delermined lo be adequate. These systems may
or may not have reported floeding complaints.

Group Cost Clagsification

For each category type, except {for Categary A, cost for proposed improvements were determined. The
following Group cost classificalions were developed.

Group 1 Systems that have reported structure and street-related flooding complaints,
Group 2 Systems that have reported structure flooding complaints only.
Gmup 3 Systems that have reported street flooding complaints only.

Group 4 Syslems that have no reporled flooding complaints. Group 4 cost types will be applicable for
Category 3 and 4 only,

It was assumed that Category 5 areas will be develaped and {unded by privale developers in the future;
therefore, no City funds as required for proposed drainage improvements. Since improvements are not
required for Category A systems, no City funds are required.

Genera

The loltowing should be noted concerning proposed CIP requirements.

1. Design cntena used for proposed improvements are desenibed in detail in other sections of 1his
docunient.
2. The CIP propesed modifications are fer conceptual designs only and do not include sufficient details

required for final construction.

3. Prior 16 [inal design of the proposed improvements, a more detailed analysis wili need (o be conducted
by future design engineers or by consultants to verify conditions used for the CIP,

Turner CollieSBraden Inc.



B. GEOGRATHIC INFORMATION 5YSTEM

Pror to development of the CIP, a storm sewer Geographic Information System (GIS) should have been
created for the drainape system being analyzed. The GIS includes ARC/INFO coverages of the existing storm
sewer systems, and watershed and sub-watcrshed boundaries. A more detailed descnption of the GIS

coverages and related databasc is found in the manual entitled User s Manial for City of Heowston Storm Sewer

(IS and Analysis Prograin, dated January 1959
The following should be nated conceming the GIS:

1. Same of the GIS attibuies currently contain a zero (0) entered into the datzbase. When the original
database was developed, a zero was entercd becausc these GIS attributes were not venfied with
existing record drawings and the data was not available. The record drawings, referenced on the Ciry
of Houston Block maps, were either not {ound or were illegible. For the development of the CIP for
the six watersheds, no further attempt was made o obtain missing additional storm gewer data. Due to
the missing data, some of these starm sewcr systems were not analyzed.

Fer those systems with missing data, if enough infortnation is available, (he system was modified and
analyzed. Ifthc systcm was still missing too much information, the system was not analyzed,

2 Elevations were not adjusted 10 one common datum.

3. Some systems may have invert elevations increasing (greater than 1 fool) from upsiream to
downstream in the system, This could be a result of system data being abtained from two different
drawing sets, or systems with a common manhole, or where different datum’s were used. The Profile
option found in the Analysis Program could be used to venfy invert elevations.

C. ANALYSIS OF STORM SEWER SYSTEMS
Storm sewer systems were analyzed using the Stoom Sewer Analysis Program (Analysis Program) developed
specifically for this project. The Analysis Program cxecutcs in the Are/View environment using a special

project file developed for each watershed, Prior to using the Analysts Program, the database must be created
correctly or the program will not cxecute for the system being analyzed.

The following guidelines were used duning the analysis of storm scwer systems:

General

L. The Analysis Program can be executed using either the single- or balch-mode functions,

2. The starting taihwater elevation should be equal to the top of pipe al the oulfall.

3. Minor losses through manholes were naot considered or used in the analysis, since the City of Houston

drainage eriteria cucrently does not require these losses 1o be considered.

4. It the Analysis Propram does not exccute, the database requires some sod of modification. Comments
found in the Analysis Program output results (DBF file created when the program is executed) will
ustally help to isolate the location and type of problem.

a. If a systern is missing data and, as a result, the Analysis Program wiil not run, the system was not
analyzed.
Anglysis

The Cily of Houston cniena indicate storm sewer will be designed for the 2-year rainfall event, with flows
deolermined using the Raticnal Method. In addition, if a storm sewer system drains a sireet classified ag a

major thoroughfarc, the system should be evaluated using the 5-year rainfall event.
The fellowing criteria was uscd during the Analysis to determine proposed drainage madifications:

l. Proposed storm sewers (size, length, ete)) were determined based on Analysis Program results
(SizeTiy), and modified based on specific characteristics of the lecation and system.

2. Prior to executing the Analysis Program for proposed stonn sewer designs, the following items should
be considered:

a. Proposcd pipe diameters were entered into the AAT DBF under NewSize] and NewSfze2 using
4 tool button.

b. If a size 15 not entered under MewSize/ and NewSizeZ2, the program will default te the existing
pipe Sized and Sfzel.

c. When the Analysis Program is executed, the Update Siarm Sewers feature shounld be selected.
d. The Analysis Program can be executed using cither the single- or batch-mode function.

3. Proposed storm sewers should consider the following:
a. I'ropased modifications for existing storm sewers will consist of increasing pipe diameters,

Replacement of existing storm sewer with a smaller pipe diameters will not be proposed,
b. Proposed starm sewer types will consist of reinforced concrete pipe or boxes.

c. Whercver possible, imvert ¢levatuons and aligninents [or existing storm scwers will be used for
propased storm sewer systems,

d. The computed hydraulic gradient (.G, should not be mare than 2 maximum of 2 feet below
the manhole om clevation or natural ground elevation, 17 the compuled 11.G. clevation
exeeeds two lect, @ system should be proposed 10 replace the undersized pipes.

4. A site visit wag condugted to Group | systems to verify Nooding complaints conditions, A listing of
the 1ypes of Aoading complaints way ebtained pnor to the site visit,

TurnerCollie(Bradeninc.



5. Proposed storm sewer and open channel systems, as shown in the repoct entitled Compreliensive Study
of Drainage for Metropolitan Houston (Bluc Books}, wers used as a guide o develop the database {or

these lines.

6. A 300-foot-wide bufler strip was used to determine drainage arcas for storm scwer systems draining
major thoroughfares.

D. ANALYSIS OF ROADSIDE DITCH SYSTEMS

For devcloped arcas that currently are drained with roadside ditches, 2 storm scwer system (major trunk lines)
was proposcd Lo replace existing roadside ditch. In addition to critenia deseribed in Section C, Analysis of
Storm Sewer Sysiems, the following was also considered:

1. Drainage Areas
a Minimum size of the area will be determincd on a case-by-casce basis.
h. Drainage areas as shown in the Blue Books ¢could be used as a puide.
2. Storm Sewer Systems
3. The alignment of existing streets and ditches was considered when detetmining the alignment

of proposed storm sewers,

b The maximum gutter run of 300 feet was considered when determinwng the alignment of
proposed stonm sewer systems.

c. The proposed siorm sewers will consist of only the main (trunk) sewer system.

d. Rim ¢levations are the same as natural ground, and the Aowline elevanaensg (at the upstream
end) should be approximately 6 1o 7 feet below natural ground.

E. New systerns should be dipitized and entered as part of the GIS.

3 Pipc diameters for proposed storm sewcer systerns replacing roadside ditches were determined using
either the Analysis Program or a curve hased on the relationship belween pipe diameter (inches) and
drainage arca (acres). A copy of the curve is altached a5 part of thus document.

E. ANALYSIS OF AREAS WITH NO DEFINED DRAINAGE SYSTEMS

For arcas that are currently undeveloped and do not have a defined drainage system, an assnmption was madc
that futurc development of the area would be conducted by private developers. Future development will
cansist of new land plans, street alipnments, and drainage systems. The purpose of evaluating (hese systems
was to determineg generally what drainage improvements would be required to serve the site, For (s project,
the following tasks were conducted:

1. 1Irainape arcas and major storm sewer alignments were determined,

2. Critena descnbed m other sections of this document {pipe size based on the Pipe Diameter/Drainage
Area Curve) were used.

F. CAPITAL IMPROVEMENT PLAN COSTS

Systemn outfalls from (iroups 1, 2. 3, and 4 were determined by overlaying the complaint data with the siorm
sewer datd, and then completing a query. The information was placed in a new ficld in the database.

The costs ta construct proposcd modifications were determined using the following:
Eroposed Suann Sewer Sysiems

L. Cost used for proposed stonm sewers are presented in Tabfe !, Storm Sewer Unit Costs, found in the
i section of this report.

2. Unit cost rates were developed using bid tabs taken from Cily of Houston storm sewer projects
constructed during 1994 and 1998,

3, LIt cost rates are given in lincar feet {or different pipe diameters.
4. Umt cost rates reflect the follawing:

a. Excavation 10 remave cxisting pipe and pavement

b. Storm scwer pipe

c. Manholeg

d, Inlets

e. Replacement of pavement

£, Trench safety
B Traffic control

h. Engincening and contingency

Cost for proposed storm sewers and open channels do not reflect the (oliowing:
L. Cast tor relocation of existing utilities due 10 construction of new stonmn sewers.

2. Caost tor acquisition of additional ripght-o[-way that may be required.

Turner Collie{§BradenInc.



APPENDIX C

As a part of the City of Houston Comprehensive Dtatnage Plan project, & Capital Improvement Program (CIP)
was developed. The CIP proposed drainage modifications required for the existing storm sewer system to be
adequate using the current City of [{onston design entena. As a supplement to the Comprehensive Drainage
Plan, a detailed sct of tables of containing the indings of all the existing storm sewer systems were compiled
and presented in a report, CIP System Status Sumnmary Tables.

The sysiem status summary tables arc similar to those presented tn the City of Houston Comprehensive
Drainage Plan. However, the status summary tables contam information not presented in the Comprehensive
Drainage Plan that was used in developing the CIP, including:

¢ GIS file lacation of the system within the watershed
¢ Two-year modi(ications required
» Tive-ycar modification required

» Comments
s 1985 housc floeding

» 18G5 streets impassable
¢«  FEMA repetitive losses

CIP SYSTEM 5TATUS SUMMARY TABLES

Analysis Results for cach of the walersheds are presented in the following appendices:

Appendix

Cl
C2
C3
C4
C5
Co

Watershed

Brays Bayou

BulTalo Bayou

Greens Bayou

Huntung Baycu and Ship Channel
Sims Bayou

White Oak Bayou

Results include the following information for cach existing system,

«  Storm sewer system identification nurnber

+ (IS file location of the system within the watershed, such as whether 1t is loeated in the northern or
southern portion of the watershed

+ Results from the 2-year storm analysis, including whether the system was determined to be adequate, what
modilications were required, or whether the system was not analyzed due to lack of inforination

» Indication chat the system does or dacs not drzin through a major thoreughfare

¢ Results [ran: the 5-vear analysis; if modihications were required, the system requires a S-yvear analysis due
1o draining a major thoroughfare.

General comments, such as whether a storm sewer system has flowline elevation datum uncertainties or
missing flowline elevations, or whether the system is located in the 100-year floodplain

Total number of drainage surveys reporting house and street flooding, and FEMA repetitive-flood claims
reported within the system drainage area

Group and category classification

CIP 2-year and S-year costs

Turner Collie{@BradenInc.



TABLE GLOSSARY

2-Year Analysis Status

+ Inadequate — Storm sewer analysis program results indicate system is not adeguate.

» Adequate — Storm sewer analysis program results tndicate system is adequate.

e Cannot Analyze — System could not be analyzed with the storm scwer analysis prograrn due to lack of
infermation,

2-Year CIP Cost = Prabable cost to meet 2-year design criteria

Additional far 5-Year — Additional cost for major thoroughfares critena (5-year storm)

Group

Group |
Group 2
Group 3

Group 4

Catepory

Category 1

Category 2

Categary 3

Calcgory 4

Category 5

Catepory A

Systems that have reported structure and street-related flooding complaints.
Systems that have reported structure fleoding complaints anly.
Systems that have reparted strcet [looding complaints anly.

Systems that have no reparted flooding complaints. Group 4 costs types will be applicable for
categorices 3 and 4 only.

Existing storm gewer systems that have been determined to be inadequale and where flooding
complaints have been reporied within dramage boundarics.

Converling existing open-ditch systems (non-storm sewer arcas) to SI0T sewer systems where
previous flooding complaints have been reported. Proposcd storm sewer systems for this category
type address the main frunk systcm requiréments only.

Existing storm sewer systems that have been determined to be inadequate and where flooding
complaints fve ior been reported.

Converling existing open-dilch systems (noN-storm sewer arcas) 10 storm sewer systems where
previcus floeding complaints have not been reported. Proposcd storm sewer systems for (his
category rype address the main trunk system requirements only.

Areas currently considered o be undeveloped and having no defined drainage system.  For this
catcpory type, drainage areas and main (trunk) sewer systems were determined.

Existing storm sewcr systems thal have been delemmined to be adequate. These systems may ot
may not have reported floading complatnts.

Category C.N.A. - System thai could not be analyred due tn Jack of slann sewer information.

City Council District — City Council district within which storm sewer system is located.

Facet Number — Facet (system map) number sheet on which storm sewer system is located.

Number of Addresses — Total number of addresses that are located in storm sewer study drainage boundary.
Cost Per Address — 2-year CIP cost divided by number of addresses,

Percent of System Single Family — Percent of storm sewer system drainage area classified as a Single-family land-
use type.
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TABLE 1 - STORM SEWER UNIT COST RATES

Pipe Diameter | Unit Cost Rate Equivalent Box Size Pipe Diameter | Linit Cost Rate Equivalent Box Size
{(in) ($/1n ft) (ftx ft) (i) (%10 1t} (ft x ft)
24 $240 264 ; 2,250 I Ses Mote 1
30 $260 11 i 82300 See Mote 1
36 $290 276 2340 See Mate 1
42 $340 282 $23%0 See Mote 1
48 $370 288 52,440 See Mole 1
54 $450 !
60 480 Uit Cost Rates wece develuped based on Cioy of Houston Bud .
66 $520 Tabs for storm sewer projects constructed dunng 1994 and
72 $550 1998. !
78 $590 Umt Cast Rates include the follovwang:
g4 $620 Removwal of existing pipe and pavement I
90 $720 Storm sewer pipe
96 $760 8x7 Manholes
102 $810 Intets
108 $820 Replacement of pavement
114 $890 Dewatering | I !
120 $930 10x9 Trench: safety
126 $1,060 10x 9 Traffic control
i32 $1,110 10 x 10 Engineening and contingency {20 percent}
138 $1,150 10x 10 Lnit Cest Rates do not include the following-
144 $1,190 8x7 & 8x7 Relocation of existing abilines
150 $1,350 8x7 & 8x8 Acquisition of addittonal night-of-way
156 $1,400 8x8 & 8x8
162 $1,450 10x9 & 8x7 Srates
168 $1,490 I0x9 & &x8 1. Equivalent taox sizes for pipe diameters 222 inches or ¢reater wer2 not dedermined. 1t may be more cnst-effectiva o propose
174 $1,540 10x10 & 8x8 an open channzl insiead of 2 box.
180 $1,590 10x9 & 10x9
186 $1,640 10x10 & 10x9
192 $1,680 10x10 & 10x10
198 51,730 10x10 & 8x7 & 8x7
204 $1,780 10x% & 10x9 & 8x7
210 $1,820 10x10 & 10x9 & 8x7
216 $1,870 10x10 & 10x10 & 8x7
222 $1,920 See Note 1
228 $1,970 See Note 1
234 $2,010 See Note 1
240 $2,060 See Note 1
246 $2,110 See Note 1
252 $2,150 See Note 1
258 $2,200 See Note 1
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TABLE 2D

BRAYS BAYOU SUMMARY OF PROPOSED [MPROVEMENTS

Quefall | 2-Year | 2-Year CIF | Additional |5 Year Storm|Geroup| 2 Year City Facet
System | Analysis Cost lar 5Year Cust Category | Cooncil | Mumber
[ Siatus Diserice
Sarted by Qutfall System ID
DO {Inadequate 32156040 S335,004 SSs0e00( 3 I 1 3655
e D2 dAdequate SO 34 s0| 4 A 1 5656
D3 JAdequate SO 5146800 S145.800( 5 A 1 5656
E D0 [Cannot S0 30 | 4 CH.A I 5656
Analyze
D7 inadequate 5561 400 0 5561404 4 i 1 5656
D009 jAdequate 50 D S'EII 4 A | 26586
D010 [Canneot 50 S0 20, L CHMA, I 5656
Analyze
D016 [Cannct 50 S0 ¥, 2 C.M.A. ] 3356
Amalyze
D12 JAdequate 50 S ¥y 4 A [ 5356
D13 iAdequale =0 S0 & 4 A [ 5556
D014 [inadeqoate 5390200 SE.000 E30R. 2087 4 3 [ 5356
D01S [Cannot 0 S0 8 1 CN.A. [ 5556
Analy=:
DO016 [Adequate 0 S0 89 1L A [ 5538
D07 |Enadequeale 118,500 sa SL1E300( 4 3 i 55354
DO01E |Adeqirate &0 1] 50 4 A [ 5556
DHID (Adequzate i S0 Q) 13 A [ 5536
DM (Enadequzate 240,800 S0 2240800 4 3 [ 3536
D21 (Enadequate F2.380000 500 215110 1 1 [ 5535
D022 |Enadequeate $1,054, 100 12357 EQ0 51,311,000 13 1 [ 3358
D23 (Adequate 30 50 s 4 A [ 3¥58
D24 [Enadequate F454.000 50 S4 00 4 3 [ 353G
D25 |Adequate o)) Sa sal 1 A [ 5555,
3550
DHMI26 [Bnadequate 212,000 50 5211000 1 1 3535
[HKIZ2? |Cannot S0 sa 0 4 CN.A 3556
Analyze
CHHI29 [Enadequeate $135,400} 1] 35400 3 1 [ 5556
DGO |Enadequate §29.9001 52,600 832,504 4 3 [ 5556
D031 (Enadequate S63 8008 50 S61.80 4 3 ( 5356
D32 [Cannot &0 i) o2 CH.A [ 5356
Analyze
D32 (Enadequzate 21543004 S0 5]54,3&3] 4 3 [ 5550
[HHI3% [Cannnt ¥ S0 20 L CHA | 3350
Analyze
DHH36 (Cannot 0 S0 =, 31 CHMA | 55506
Analyze !
D57 [fnadequate 55,630,100 BAA20G 54,353,600 L L | 3530
DOISE [Cannoil 50 a0 S0 CHA 1 5456,
Analyze 355G

Outhall{ 2-Year | 2-Year CIP [ Additianal |5-Year Storm|Group| 2-Year Ciity Facet
Svstem | Analysis Cost for &-Year Cost Catepory | Council | Number
1D Status Diskrict
K19 |[nadequate 381,000 323200 531100 A4 1 I 5555
DEOS0 | Dnd WMo 50 50 S0 4 CM.A I 5535
; Analyze
] D&2 [Adequate 50 S0 B 3 A I 5553
Didodd [Adequate 30 50 30 4 A I J335
DS | Tnadequate S174,500 50 Slra56)] 4 3 I 3555
E¥RMe [Inadequate 51,950,300 SO BILYSO3G0F 3 | ] 5555
D347 |Inadegquate 5119900 S¢ L1903 3 1 | 5558
DHME |Inadequale 5313,2004 50 a3 200 4 3 l 5358
D49 |Tnadequaie 5466, 100 S0 30,100 3 1 | 5588
DO} |Adequale 30 10 80 3 A | 5555
DARS1 | Cannot S0 $0 gl 3 CHNA 3] 5459
Anzbyze
D52 JAdequate SOf  %630,200 S610.200) 4 A D 5455
D053 Cannat SO 30 s 4 CMA D 5455
E.-!-Lnat;.-zr
DOas4 jCannat S0 50 SG 4 ChA D 5435
Analvze
D036 |Inadequate 5975400 SM07.8C0)  S1.083.200| 1 L D 5455
DOOST |Cannot SG 50 saf 4 C.M. A D 5435
Anzlyze
DH05E [Cannot S %0 501 3 C LA, D 5455
Analyze
D059 [Cannot SO 50 | 4 CHN.A, D 3455
Analyze
DogeEl |Adeguate 50 30 S0 4 A b 3435
D062 |Adequate S0 i 0 4 A D 3433
Dilas [Cannot 50 50 sof 1 CN.A D 5453
Analyze
Dioita6 | Adequate S0 30 saf 4 ) D 3455
D7 (Cannot S0 $0 saf 1 CHN.A D 5455
Anzlyze
DOd6E |Cannat S0 # saf 1 C.MN.A D 5455
Analyvze
D39 |Inzdeguate $1.360,600 ol 513604600 3 L D 5455
MG72 (Inzdequate 55,590,004 1) 55,590,000 1 L D 5455
H7a [(Cannot S50 3] 50 2 Cha D 5435
Anabyze
R0 75 [Canrot S0 %0 51 CMoA 0 5454,
Anaiyze 3435
DEOT6 |Cannor 50 0 sof 1 CHa D 3154
Analyze
77 [Cannoe =0 50 001 C.N.A o 5354
Analyze :
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TABLE 2D
BRAYS BAYOU SUMMARY OF PROPOSED IMPROVEMENTS

Crullall | 2-Year 2-Year CIP | Additional |3-Year Storm T-Wear | City
Svstem | Anralvsis Cost for 5-Year Cosl Category [ Council
ID Status Discrict
[T |Cannai an =0 &0 CoMA o
Anzlyze
7D |Cannas a0 s0| 8 3 f OHA [
Analve
DHIZD |Canrs 0 50 L WA T
Anzlvee
D8 b |C=nosen S0 i S ChoA. Lk
Analvee ! I
CkE2 | Cznned A 50| 0| CAL (]
Analyze
S [ Cannot & St s0| CrlA C
Analyze
e DHHES Carnot S K H 50 T A D
! {Analyze
THHIES [[radequete 2720, 104 EETETLN R A n
T THHIES [Irzdequate 5219,70H) 50 2197 4 3 D
DOHIE? [Eradequare SE, 147600 SOl SLleveH| 4 3 D
THHISEE (Carmal a0 a0 L i 4 LA D
Anaiyze .
LIS (Adequake S0 S 50 4 M D
Ca0%d [Ca-inar 50 &0 ! A D
Analyze : ]
ORI [Imadeqaate S<74 B0 S250,600 5726 400 1 Cr
DR [Cznrot | S sh ChA C
Arlyee
D03 | [nadeguate 51 ks, k) L0500 S1.130 OO A 1 O
DO | Adequate ik S S0 = A O
DRSS Moznnot 50 0| T CxA o
Analyes
1 D% 4armol i0 | w0 CohA n
Aaalyre
ST [[radequate Sals 00 S270 LY 51084 10 L <
[DHHIS8 |Cannat 50 &0 U H CTa n
Analyze ]
CHISY | Adeguate an 4} b1 A [
Dy |Adequate 2] 5303605 505,600 A (0]
DAL |Canros 0 1) 20| CHLA C
Arzlvze
DM [Canot 2 an o CMA C
! Anslirme
THILOS |Adequase s =0 4 Y i 3254
THILEHS “Canool a0 S0 4 A L 3154
Analyze i

D fz00 1-Year 2-Year CEP | Additiomal |5>-Year Storm 2Year “Facet
Swstem | Analvsis Cast for 5-vear Cost Category Number
Lo Sralus
107 [annad 50 20 0 CNA. 5255
Amalyzs
DOI0S [[nadequate | S14,74%200( 51637200 518,386,400 1 5254,
5354
D009 |Adequate 30 &4 0 A 5254
THILT0 [Canret - {1 | I | I ) R B S v o 5254 |
Analyze
THII 11 |Adequale 50 ) %0 A C 5254
THIL 12 [Adequale %0 0 30 A C 5254
D003 {inadeguate | 52.335,200 Se97.ZM  $2,552.600 ] C 3254
D41 [4 |Inadeguate S423 [0 ) $625,000 1 C 5255
CAELS |Adeqiae Tsa) CTTTTER T T sl [ A C | 52587
DAt L4 [Ceanot & 57 30 CINA C 5254 |
Analyze
DALY |[Canaot | sop S0 Ciim C 5254
Analyze
D L8 [Canool | S0 Sl XA C 5254
Analyze
[T :9 [Carno S S0 soi 3 | CxNa | T | 5254
Analyze
D22 |[nzdequae 54532000 30 412000 3 [ S 5234
‘D174 [[nadeqze | i, L 20H)] 50/ sL0a200[ 3 1 C 5254
D23 {Carmat S0 50 S0l L C A C 5254
Amalvze
DiL27 [Canrar S0 &0l sl 4 LA C 5254
Aralvzs
.28 {Inadeguate 327,500 %0 et B L C 5254
0127 [Inadecuats 5243 800 T SEASEA| 1 3 s 5255
X132 [Cznnot ' ] S 2 C A C $255
Analyze
T [Inadequats S399I00  SSL09H| S9Le 10| ) ] IS 5254
W35 [[nadequate 51945 D IIEEEC 1 C 5254
[ TH136 [Adeyuate s 50 so| 1 2, C 5254
THI13T [Carmal S5 sal 7 sof 1 | CxA C 5253,
analyze 3234
139 [Enadequze S48 K00 0 T E I C 5354
D40 [Enacdequale S EEALY L A EXNTC] 1 C 5754
DO 41 (Adequale 50 %] w| 3 O S 5234
CJ142 [Inadecate S48 5] ] SA%E00) 2 ] C 5354 |
(145 [Cznnot ' ] =0 i e CHA Z 5254
Analyze
4144 {Inadequatz 53174 S ST A0 3 1T © 57255
CDOIEE |Carmol ' 7 30 U ) C 1 75255
Acialyae
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TABLE 2D
BRAYS BAYOU SUMMARY OF PROPOSED IMPROVEMENTS

Lad

Outfalt | 2-Year | 2-Year CIP | Additional |5-Vear Storm|Group| 2-Year City Facet Outfall| 2-¥Year | 2-Year CiP | Additional 3-Year Storm{Group| 2-¥Vear Cigy Facet |
System | Analvsis Cost for 5-Year Cost Category | Cooncil | Mumber System [ Analysis | Cost for 5-Year Cost Category Council | Nomber
[ Status District ] ([1] Status | District
D026 [Cannat S0 0 TIE CHA. C 5255 | DOLRY [[nadecuate | 52,722 600 S0| %3.922.6000 1 ] S 5151
Analyze - o190 |[Canmol 50 i 501 | CHA | © 5134
D140 [Inadequais T15E,200 i FEFCHEE ] C 3154 | Anabyze
DO |Adequate 50 7 ! A C 5154 DoL92 [Inadequate | TLO9Z.A0[  %268,700] 513614000 1 ] C 5153
DOES2 [Inadequate $345,900 £ 5340900; | 1 C 5154 D191 [Adequate ] 5] S0 = A C S154
DNESY |Cannot £ ) s 1 CHA C 5354 DOL9Y [Adequate = =) ol 4 A C 5154
Anabyze DOLYS [Inadequate {1 5549300  $163.200 S7T12,5000 3 1 C 5154
DOES4 [Adequate 50 30 s, 3 A C 5254 D306 |[Cannat ALE ] S 3 A C 5154
DOL3% [Inadequate 5271200 S[230 SERS 500 [ 1 C 5254 Analyze
COL36 jAdeguate 50 30 s 4 A N 5254 DE ST |[Canned 0 =) sof 4 CHNA % $154
DOLST [Inadeguate SE44,E00 50 Sead a0 3 1 C ) 5258 Analyze
TAOL5E linzdequaie SZ4E10G) T SIL900 270000 4 3 C 5154 D198 [Cannas 0 0 d 3 ] CNA C 5154
D159 |adeguate 33 50 sl A € 5254 {Analyze
DeL6 ladequate 56 50 ol 4 A C 5254 DO15? [Cannat 3 37 S & [ CNA C 3134
D161 jCannot 50| Sa] Si 3 | ChA C 5254 fAnalyze ;
pAnalyze L DN 2Cannot s 0 sl 3 CNA. i SL5E
LK} &2 Hoannoi 1) S0° S0l 3 CHK.A C 5233 iAnalyze
Anelyze ! D261 Cennat S0 G 2 3 [ Ch.A C S04
DH &3 [Adequa'e Stk 50 1 E A 1 3253 [Analyze
DHES [Cznnos St ] |2 TCEA T, C 5154 D202 fCznnat 50 S0 1 [ Cwa | C 5154
Analyze : 2Analyze
DHES [Adequae S S0 ] A C 5254 D293 gAdequaze 50 h s 1 A C 5134
D067 [Adequrate 0 SO 0 1 A C 5254 DHE294 iCannot 3 30 3 ChA C 5134
00169 [Adequate S0 S0 ZT ] A C 5154 fAnalyze
D170 [Canme: S0 i so| 4 CH.A. C 3154 D245 Cannat 30 80 5 3 CN.A C 515
Analyze fAnalyze
D172 |Carmot S 50 sl 1 [ CHA C 5154 DHEME JCannat 50 0 ¥ 4 | CKA C 5154
Analyze janalyze
DI175 [Adequate S0 50 ol 1 A C 5253 K267 JCannat 50 0 w3 | CWNA C 5152
D0174 |Adequate S0 S0 So[ 1 A C 5253 [Analyze
DO175 [[nadzquate 5133001 50 SEED LY 1 C 5253 D620 |Inadequate 5372, Sk} D E 1 C 5154
D174 |Cannos S 50 sl 4 | ChKA & 5153 D211 |Adequate 30 B S A C 5154
Analyee DG212 [lnadequate SHEWY  S19,180 ST61,500] 1 1§ C 5133
| D017} [Adequate 50 S0 sof 1 A C 5353 D213 (Inadequate 535,10k} 2 1 S35,7H 4 3 C 5154
{ 520178 [Adequate S i ol 1 A C 5153 Dudld (Cannot L 50 S 4 | CNA C 5154
| B0179 |Cannox 0 30 sof L CNA C 5153 Analyze
: Analyze Ta2ES [Cannot [ R 0 500 1 AL C 53154
1 L0180 |[nadequate 54,006,100 34137007 S4.41%200) 1 | 1 C 5233 | Analyze |
I DO1E] |Adequate 5 3 s 4 ;A C 5153 | DOE |Cammot gl 5l o1 | CHAC ] 5153
00182 |Inadequats 535,200 0 B3z 000 01 1 'S 3133 Analvze
D183 |(nadequate $30,200 30 S3pzo0 4 3 C 3753 DO217 |Adequate | 0 50 SV A C 5154
D0184 |Adequae 30 30 I A C 5153 DU2T8 |Adequate st Bl S0 1 A < 5133
1285 [Adequate S 50 S A C 353 | D0219 [Adequale D ] sl 1 A € 1 3131
D0188 [Adegquate 82,757,600  S150.60H 531{,47:100[ i 1 ' TR I Do220 ([nadequate £2,140. 400 238,700 SLITH I 1 1 < 5132

Turner CollieidBraden Inc.



TABLE 2D
BRAYS BAYOU SU IMARY OF PROPOSED IMPROVEME] [S

Owoilall | I-¥Year | 2-¥eac CIP | Additiunal [5-Year StormiGroup| 2-Year City Facer Cutfall | 2-Year | 2-Year CIFP | Additional |5-Year Storm|Group| 2-Year Cily Facet
Sysiem | Apzlysis Cost Err & Year Cast Category | Council |Number Svstem | Analysis Cosl for S-Year Coest Categary | Council [ Mumber
ID Sratus District n Sratos Dristrict
D22 |Cannet 1 S0 & 3 CMA C E] DHIZ56 [Adequate 10 ) SIE = w =753
Amalsze | D237 |Adeguate 0| 20 Elili 1 A r 5153
D2 [Canrsm 0 S0 L CHA. C 3152 D253 [Adegquate £0 ] s 4 A C 5153
Analwze i : D0Z39 [Cannot £0f mi 0l 4 C.N.A. C 5153
D224 |Cann S ] gl 1 CHMA C S EE Analyre |
Analvze i ; DOZE0 |Cannol =0 1) s 3 [ CHA C 5133
DO225 [Adequate 0 ) I E A C 3153 Analyze |
D226 |Canmd =0 L] @] 13 CHMA C 515 D261 [Adequate ]| 54 7 E! A ;
Anzlvze D52 [annol 0] S sl 4 [ CMA C 1
DE227 |Cannot D L] S| 4 | CHA | T | 3153 Aralyze |
Anzlyze 0755 1Cannot S0 1l: s 4 T4 C 5153
THIZ8 |Cannol =1 0 ML | CHA C 5153  Analyze !
Aralyze COZ64 iadequate 50 B sl 2 A T 5133
G229 |Inadegquate S134.70 S SESET0G L f C 3153 {1265 Cannol <0 ) =] I CHN.A C 5153
D30 |Acdequate Sl ) Sy L A C S153 _Analyze :
D023 [Acfequale E) 0 sl 4 A C 3153 COZ640  Adeguate 0| ] L E A C 5133
D232 |Adequats S 53 s 4 A = 5153 DOZE7 Cannot =0 %) gl 2 | CMA L 51353
D3] [Acequats =] S0 so| 4 A C 5153 Analyze :
T2 [Alequats ) SP sof i A [ HER | COZ6E Carnot =0 5 1 | CMA C 5133
[H213 [Adequare S a0 50 4 A . 5155 ] Analyze
DO23T [Cannoi S0 S0 sol 4 | CRA C 5153 D260 ICarnat &0 & gl 1| CMA C 5153
Analyze Aqabyae I :
D035 |Adeqaate Si 50 s0f 4 A S ETE 27 [Cannat &0 St sl 3 [ Cxa | C 5133
DO240 [madeguate S50_500| 0 Y JE E C 5352 Anaiyze :
DI2AL | Inadecuate S173200[ 520,000 £193.200) 1 1 C 5932 D271 |Cannat 5] S S 3 [ CHA C 5153
D242 |Adequae 50| S0 I HE A < 5137 Analyze :
D243 |madequare 5. 60| 30 T 1 i 5132 D271 [Adequale ] S0 I A [ 5153
D024d [Cannot a0 0 sl 4 | CHA C E D23 [Adequalte b 36 S A C 3153
Analyze | ] D275 [Adequate Sk S0 St 3 A C 5153
THIZ4S Fadequate 50| s saf 4 A C 3152 DI [Adequate S 30 Sy 3 A C 5153
D245 fAdequaic | 50 30 ) E A C 5132 27T [Adequake SG 30 sop 1 A C 3153
DOZA7 JCanmot | 0] 0 b 4 | CHA C 5153 D278 [Adequate S0 30 so 1 A C K]
Anayze | | 5 _ DOIMS [Adequate 50 30 e A C 5153
DOHE (Adequaic | 0 ] sal 1 A i <157 D020 |Adequare ] 30 & IE A C 5153
DO249 [lradequeie . 526%,3H # 3265300 3 ! C $153 Daz81 [Adequate 30 30 S A C 3153
0250 {Carmot & & 3 CM_A F 3152 282 -Adeguate S0 50 S0 3 & C 5153
Analyze . D283 Canmal 30 L] w3 | CHA C 5152
D251 {Carmat i 2 splo4 . a [ AL53 Analyze
Amalyze { DF284 [Adeguate & ) sal i [ Si53%
00252 [Cannat S S0 0 4 | CxA C 5153 285 |Carnal §0 S W 4 | Cha C L
Analyre Anaivze
0233 [Canrar St so| 30 4 § CRA i 5133 D086 |Adoquate 510 St ST A 5153
Amnalvze i 28T (Canmear & St | oA C 23
0235 [Inadequale SAGS GHD sal SAGERM| 3 I 7 C HEE Aralvze
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Quifall | 2-Year | I-Year CIP | Additonal [S-Year Storm|Group| 2-Year City Facet
Sveilem | Amalysis Cost for 5-Year Cost Catcgary | Councii | Wumber
in | Status District
D238 [Adeguate 0 30 O A C 5153
DUZEY [Caanat i TH 30 sal 4 CN.A. i 5153
Analvze | |
F T2 Inadeguaie 2158100 534,800 3292900 L H o 5153
D251 : Adequate S0 S0y s L A C 5154
D282 |[Cannot S0 50 smo 4 CANA C 5154
Analyze
D294 |Adequate S0 50 & 4 A C 5153
D029 |Cannot B0 50 ] o4 Choa C 153
Aralyze
00300 |Canror & L] 2 4 CHA. i 5134
Analyze
C030] |[Inadeguate 539 A} 30 320400 4 3 C 5154
D030z {Canaot 50 S0 0] 3 ) C 5154
JAnzlyze :
3303 [Cannaot 50 50 s 4 Ch.A 8 3154
Analyze ] 5
Mt |[Cannod s0f 50 20 3 CHA iz 3154
Analyze -
00305 |[nadequate S11.800 &0 SI1ECHO| 3 L C 5
D306 |[nadequate 5624,31H) L) So24 300 1 | C 3134
D307 |Canmot 50 i) 2] 4 CoalA C 5154
Analyze
D303 [ladequate 538650 0 BSEO.H0) 1 1 C L34
DO3EL (Ieadeguale PSB850  R20OR R0 STRT300) 3 1 C LED
D032 |Adequate i0 {0 0 4 A C 5154
D313 [Adequate 30 0 0 3 A C 5L5
DO3 L4 jAdequate 30 50 s 3 A C 5154
DI 15 finzdequate 3475,800 50 MMT58503 3 1 C 5154
THII LG |[nadequate 520,800 S10,001 52101,800 1 1 L 5134
D317 [Cznnnn 50 S0 O3 ] CH.A L S154
Analyze [
L5318 [Adequeate S0 S0 sy 2 A C 5154 |
EHI519 [madequzte 5147 (0 80; S147.000] 2 1 C 5154
D320 |Tmadequate 51,307,300 5105800, 31,413,100 € ] T 5153
D321 |Cannot 0 80, S0 4 C.N.A. C 134
Amalyoe
1 D022 |Adequate 50 g0 sof 4 A L 5153
: D321 |Inadequate 008 00 Btz 500 31,080,800 L | L 5151
D03z: |Inadequate Tlad oD 80 sldasool 1 1 C 5133 §
DHidia [Cannat 30 80 1 CHA C 5134
Anaivoz
D335 HCannot hiE 80 sop L CHA T 5133
jAnalyze

TABLE 2Tx

BRAYS BAYOU SUMMARY OF PROPOSED IMPROVEMENTS

Outfall | 2-Year | 2-Year CIP | Additienal [5-Year Storm|Growp| 1-Year ity Facet
System | Anafysis Cast for S-Year LCost Catepgory | Coancil | Number
IG Status District
D336 |Cannat 30 &0 3 CHA c 5153
Analyze
D038 [Inadequate 10340 s224, 100 s2058.200 1 L C 5153
139 |Cannos 30 ) 3] < C.NA. C 5353
Analyze
D340 Cannat 50 3 =10 C.ola, o 5153
Analyze [ [
D¥341 Bnadequate ST, T 515,200 INnss 1 1 C 5154
D342 [Adequate 50 30 500 4 A C 3153
D343 [Cannot 50 S0 500 4 C.NLA. c 5153
Anglyze
00347 [[nadeguate 5246 800 S0 52458000 4 3 C 5153
0348 (Inadequate AT 900G 531 497,200 12937000 3 1 C ansa
D033] (Inadeqieace 5132 500 S0 S1F2804) 3 ] C ilig
D0332 |Casmet i) 50 50001 CH.A F 5054
Analyze
D334 [Adequate 30 S0 50 A F 5154
DAY | Canaot ang 80 b CNA i 5154
Anzlyze
L3158 |Imzdequats SL0s4,500 387,500 S1,.72000 3 L i 5154
3339 [Canod 1] &0 ) 3 CNA F 3154
Anzlyze
E336dy {Canncd S0 5 b1 A F 5154
Anzlyze
k61 [Adognate 3N = i 2 Y w 3154
D562 nadequate §3435 400 K 5145400 3 | i 5154
A4 |Emadequate 31.762.000|  SITEAS) S1434,700) 2 1 F 5154
D364 | Adequate SO| 5255 B0 s PR A i 5154
D365 |Emadequate £582,500 S60,5600 504300 3 1 Z 5154
D366 [Cannat S0 0| O3 CH.a F 5054
Analyze
DOSET | Ioadequate 51,295 800 =0 31,9580 1 1 F 5054
D3eY [[fnadequate 51,622,500 B0 5162250 3 | Z 5053
D370 |Inadequate 5197400 0 S07 600 3 L c 5053
D571 | Adeqeate 50 &4 5 3 A i 5153
D373 [Adequsate 50 50 L A i 5153
D5 (A dequate S0 0 ¥y 3 ES i 5153
D575 [Adequate s o My 3 A 8 3153
K576 | Adedquate 30 = H i 4 s L 5133
DEETT | Aadequare s &0 O3 A i 5153
L TE [ Adequate 50 &0 B 3 R i 5131
D370 | Adegsate ] &0 W4 & i 5133
D383 | Adeguare 50 80 o A i STEE]
D3Rl Tadequate 30| 83274600 5527600 3 A i 5133

Ly
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TAERLE 20
BRAYS BAYOLU SUMMARY OF PROPOSED IMPROVEMENTS

-

Qutfall | 2-¥ear | 2-¥ear CIF | Additional |5-Year Storm|Group| 2-Year | City Facet Cutfall | 2-Year | I-YWear CIP | Additional |5-Year Storm|Group| 2-Year City Facet
System | Analysis Cost for 5-Year Cuost Category { Council | umber Swstem | Amnalysis Cost for 5-Year LCost Category | Countil | SNumber
ITr SEatus THstrict ID Seatus District
0463 |Adeguare 0 Si) ol a A T S052 D004 [inadcqaate 5273300 3] A E ] C 3052
D046 |Adequats 50 ] | 4 A C 052 DOSDE jAdequate S0 0 | & A c L,
D465 |Inadequaie 5296, 000 W S205,000 ¢ 1 C 5052 DUSOT [Adeuate 50 ) 0 1 A C 052
Db |Adequate 0 L) 30, 4 A C 5052 D508 |Adequate - F 0 30 4 A C F052
DO467 [lnadegoare ST09, 300 0 X ] 3 C 5052 THSH |Adequate 50 7 S0 4 A C 5052
D468 |Adequate s 2 so| 4 A C 5052 D511 [Inadequate 5571 300 SR EE 3 F 3135
DHGE FAdequaie il ik = I A C 5052 D514 |nadequate | 51,881 %A i NG EEN | F 50535
D047 |Adequate 30 50 T 4 A C 052 D515 |Caznat 50 0 si 3 | CMA F 5355
D047 |Adequate ] 50 0| 4 A C 052 Analyee
DG 72 |Adequate | S = 30| = A S iz DOSI6 [Inadequate $95,700 50 395,700 3 1 F 5054
D473 |Inadequare S3A0_700| 5679700  S1.020.4000 & ] C S05T D517 :Inzdequate 106,200 sl sios2e0 3 1 T 5054
474 |Adequate 53] L5} 50| % A C SQEX DOF1E jinadequate | %2,337 300 T419300]  S2.757,100 1 1 F 3054
D75 ‘Adequate 0 30 50 4 ) C 5052 D5 1Y |adequale | 51938600 30 SI98.60 ] 1 F 3054
DATE | Adequae 30 50 S Y C 052 D520 [Cannot G ) 5] 3 | A F 054
D477 [Adequace S0 50 EHIE & C S057 Aralyze
D047 |Inadequate $215,500 50 $775.500] 1 1 C 052 D521 |Adequzte S0 ] sof 3 A 3 S$N5E
D79 [Inadequate 552330 50 532320 2 ] C 5052 K524 |Cannot # 30 S0 & CHA F 5055
CAMED |Adequale i 50 0| 4 A c 03z Analyze
TR4EL [Adequaie 0 W T Fy S 5057 DO326 [madequate | SLSLL,300 1 S L F 5053
THHES [Adeguale 30 %1 cn| 4 A C [T DosA0 |[Cannat a0 a0 S0 4 C.HA F 563
00483 [Adequate 50 31 ST E A C 5052 Analyze : L
0484 |Adegrate 30 ) s 1 I C 5093 D0F31 [Canno: 1] 50 sS04 XA F 5035
BOZE5 [lnadequate | 5Z.566,000] 5264500 %23303500 3 1 C 5053 Analyze
50486 [fnadequae 5302, 50H) SOl 302,500 4 3 C 51153 [2332 Wennot 50 50 sof 4 | CHA E 555
TH4=7 |adequate 5208000 SE48.000]  Sas6.900| 4 3 & 3053 Analyze
G488 [Inadecrale 5368500 SO GI6E.500| & 3 T | 3053 D533 | Cannot 50 50 s 4 | GHACLF 5053
T045% 1Adequate %0 W I oy c 3053 Analyze
DIA9G {Cariot € - R B = e D053 |Inadequale | 51,638,800 sO|  §1.633.800 3 1 F 5055
Amalyee D535 |inadequate SIOE 000 Y 5101080 4 3 C.F | 5055
DOAT1 |Tnadequate | SA44500,  S105.200)  $564,100 3 1 C | 3053 D534 |lnadequate | 3677800 0| SGILEND 4 3 GF | 505
D453 [Inadequate __ SI8(00 SHEEE L C_| 5053 0333 |Adequate 50 >0 w4 A S35
DUAS |Adequale | S0 sl o[ 4 A C_ | 5083 DU539 |Adeguate 34 30 M4 A CF | o653
D457 |Adequate Tn =] G n = S5i3 DOS40 |Canzet 30 0 W 1 | ohA | CF { 5055
D56 |Adequate 7 50 5] 1 A T | 5053 __ hnalyze _ _ _
5T | Aot o - i3 = c 053 D041 Eim;m 30 W Wl 4 [[CHA F 0353
D438 |Adecoae 0 E0 s £ | A C | 5053 | ol i .
00399 [nadequate | SI7ZI00 T ) I C o 32 1 D347 ;Adequate 30 50 LU A F_§ 5654
5550 [Adequate - = 2 T = o DISAE finadequate | SL676,300|  SIATOH| 1838300 3 1 F G54
I OO tCarmar - = Y F 53 D045 |Adequate SO| STSZ30T STRZI00| 1 A F_ ] 3053
: e DU350 |nadequate 33,600 i R ] F 1 5054
Dosn2 _.!lldel:i.uate 50 %0 0 a = 52 D'El:fil [nadequalte 5449,30[]% 0 S4dQ Ry 3 1 F i aBs4
| G050 [Inadecuate SSGA 300 S194.000]  SLOSE.SM 1 C 552 DO332 | Adeguate S0; bl WH 4 A F i 363
L3553 ([nadequazle 3138800 11 ELISRY 3 ] T i aGas
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TABLE 2D
BRAYS BAYOU SUMMARY OF PROPOSED IMPROVEMENTS

Cifall | 2-Year | 2-Year CIP | Additonal |5-Year Storm{Group] 2-Year City Facet Dotfall | 2-Year | 2-Year CTP | Additiomal [5-Year Storm Croup| 2-Vear City Facet
System | Analysis Cast lar 5¥ear Cost Category | Council | Number F System | Analysis Cost for 5-Yeazr Cost Category | Council | ¥umber
i Status District D Status District
D640 |Adequate S0 50 0 o4 A C 5952 D367 |Canrot S0 5 S0 4 CH.a F 4033
[H&4 | |Adequae S0 0 50 4 A < 3052 Analvze
D642 |Inadequate $1.060,700 S0 SEGGDING| 3 ] C 5052 DG |Adequate s ¥ 80| 4 Y F 45954
D0E41 [Inadequate 3142336000 5251900 S1&R550 1 1 C 4452 D357 (Adequate S0 i B 4 A F 4955
D& |Cannct 0] s0 80 3 CHM.A C 49532 D77 |Adequate 0 3500,80] SO00E0D| 4 A F 4955
iAnalyze ] DG TE (Inadegeate S641,300 80 540500 3 ] F 4954
D045 ‘Inadequate 2664, 3003 80 G54 3 3 I C 4952 _ DO6aRd | Cannot L) 80 o H I C A T 054
DOGds ilnadequatz £330 THy 50 8329700 3 I C 4952 Anabyze
CHI64T |Adsquate =] 50 50| 4 A C. F 4952 D682 [ Canoot 0 0 W a4 CHA F 4555
DH64E [ Adequate 21| 50 s0; 4 A . F £952 ].."LIIE[}?J:
| D649 |Cannas 0 S 50 4 CH.A F 4953 D083 {Cannot S} S0 3 4 | CNA F 4455
Analyze . ] Analyze ]
« D650 (Cannos 0 &0 0; 4 CalA F 4953 ] D684 Hinzdequate 51641100 5399.200( ERROA1400 3 - L F 4955
Analyze | Di6sSs [Cannos %0 S0 SHod4 0 CMoaA, E {4 4955
D6Ss1 [Cannot 30 &0 S0 4 CiA F 4037 3 Analyze
Analyze CHI6ES [Adegzate 0 S0 g0 4 - A F U585
D652 |Inadequate 313,100 80 Sl 4 3 F 4954 DOe8T [Cennot S0 &0 L | CMAL F 4955
D653 [Cannot S0 [EY sl 4 T AL F 4954 Analyze |
Analyze DO6SE |Cannot i S0 & TR CH.A. F 4055
De654 |Adequate SG 7] wl A F 475¢ Analyze | |
DXx655 |Carnot ] 50 50 SO 4 ChoA F 4953 D60 [Adequate | si], 5] ol 4 A F 4054
Analyze | D0691 |Cannot | S0, S0 50; 4 A F 2053
Dos6 |Adequate 3 11 =0 M3 A F 459573 Analyze | |
D65T |Carmot 50 10 M o4 CMA C 49532 D692 (Adequate S0, L) S0 4 A F 4954
Analyre D693 [Adequate S0, 3 1 A F 4954
D0&5D |Canmot 50 B i) M4 C.h.A, F 4933 DOo9d (Adequate 510, 0 S0 1 A F 4954
Analyze DOeSs |[(Cannnt 0, ) S0 1 CMA F 2954
DA (Inadegusate 1,142,400 BEEAGRY  STIMDEM| L 1 F 4952 Analyze |
D055l (Adequate 50 50 M1 A F 4533 D097 |madequate 369, 200; ) 5692000 3 1 E 4854
Desl (Adequate 50 i) W3 A F 4953 D698 [Inadequate 5311400, <0 311,400 3 1 F £854
D&E3 {inadeguate 1,229,500 3 51,295 L 1 F 4052 D699 (Adequate SI, =0 S0f L A F 2855
g6 |Adequate 50 50 4 A F 4851 DO700 |Adequate | 0, &0 SOf 3 A E £555
DDaas {Adequate 50 30 o4 ] A F 4833 D701 |[nadequate | 3226 200 3] SE26.2000 | 1 F 4855
D0&a55 {Cannot 50 30 1 ] CHA F 4853 D702 [Adequate | s &0 s0; 1 A F 4855
Anzlvze D703 [Cannot i S0 8D S0F 4 CHA F 4855
B0 Hoanmat 50 S LN ] C.A F 4953 Amalyze ! _
] Anzlyze ] DO704 | Adequate S0, 80 S0 4 A E 4k55
| DO6EE [Canaost 50 30 o3 i Ch.a F 4933 DO705 |[nadequate 333,000, S0 333000 4 3 F 4R35
Anzlyze CO704G |[nadequan 5153,300: S 3153300 3 1 F qgas
D0g6% [Canonat 50 it =Y I ChA T 4933 D0707 [Adegueate S0 80 0| 4 A r 4855
Analyze ! D011 [Cznnat i g0 S0 3 O oA F | 4853
{ D060 [Adequate S 0 W | A F 4954 Analyze :
Y D631 [Cannet 50 30 0 4 CM.A F 4943 D713 [[oadequate 3324 80H) 399,100 SRE00f 3 L AT LX)
Analyze D714 jadeg sase 11| S0 111 - A Fl 48352
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TABLE 2D
BRAYS BAYOU SUV 1ARY OF PROPOSED IMPROVEMENTS

Dutlall | 2-Year | 2-¥ear CIP { additional |5-Year Storm|Group| 2-YWear | City Facet Qutfall| 2-Year 2-Year CIP | Additional |5-Year S(orm!(jroup 2-Year City Facet
Swstem | Axalysis Cost for &Year Cost Categery | Corncil | Momber System | Aunalysis Cost for 5-Year Cost Catepory | Council | Number
|31 Stains DrisrrEct In Stalus District
715 iadequate sk bl L 1| I ! F 4833 DO756 |Adcquate Fa|  $372.900; 8372900 1 A F 4853
1716 [lrzdequate S CHHE Sk s20,p)] 4 3 I 4833 D757 |Adequaie §0 $0; SO | A 3 4853
DA717 |Adequaie Sk ) w4 A F A533 DO758 |Adequate 0 0 0 4 A F 4853
G713 Jlredequate Sa437HH  5314,10H IEs B l F 4833 DO759 |Adequale 50 F0p 5 3 A F 4853
D719 |Adequate S 50| = & F 4533 DO760 |Adequate 30 50! sa| 3 A ¥ 2853
D720 {Adequale 50 50| 2 3 A F 4533 DO761 [Inadequate $479.200 $0¢ $479,2000 1 i E 4853
D721 |Adequz=ie sn| Sl}l | I A F 43533 DD?762 |Adeguate 10 30} fof 4 A F 4853
DA 22 iAdequete s S0 B 4 N F AR:3 D043 |Adequale 50 %0 3 4 A 13 4853
CAT23 {Aadequezie Sllll 0 W o4 A F 4837 DD764 |[Inadequate $£231,500 50 £231,500] 3 { F 4853
DAF22 1Adequate ) 50| o 4 A F 4333 D0765 |Adequale 50 %0 S 1 A 3 4853
D67 25 ilnadequzte &1 jil.'."[lllll Slllllfl'l:l| 5206580] 3 l F 4553 DD766 |Adeguate 10 10 B0 4 A 13 4853
D726 | Adequete ] 50| 3 A ¥ ET D0767 |Adequate 50 50 50| 4 A E 4854
G727 annat S0 s0 23 C A F 4553 DU76¥ |Adcguate $0 20 Wy o4 A 3 4854
amalyze i NO0770 |Adequate £0 50 50 1 A E 4854
DOT2A3 adequale S0l S0 4 A F 4E54 DU772 |Adequate 10 $0 ¥ 3 A F 4854
L2 [Canrsar il | S Mia | AL (3 4833 0773 1Adequate $0 0 S0 3 A F 4854
: Amalyze ; 00774 'Adequate 50 ] g0l 3 A F a5s4
i TIPS |Inadequzre 5133, 50]) F0) S135, 80y 4 1 F 4854 : DO775 iCannot <0 = ol 4 C.NA, F 4854
TO0732 [Canrat i = | o 4 CMA F 4054 i -Analyze
' Analyzs | DO778  Adequatc s0f 5 4 A 3 4854
THR33 [dequare 50| 5ai 00 2 A r 4554 G779 Inadequate 5-‘-:13-5,'91}|:l| %l 5938900 4 3 i 4854
TI73 [Inadequate A R ] F 4854 D780 |Adequate 50 Sl 0 4 A I 4334
W15 [Inadequate 3[,?.‘-’3.3'!]"3| Sl-il.l&:}'ﬂ'l SLAT A ] 1 F 4854 [D0781 |[nadequate & T-'iﬂ-t]{l[ Al 475400 3 1 ¥ 4854
THI7345 |Inadequate 3615, 34401 59,  &1sdan] 1 1 1 E 4554 00782 [Adcquate 30 0 50, 3 A r 4854
D077 [Adequare ) 54 I E A F 4555 20783 |Adequate 1| e $0; 4 A F 1859
DOT3E |Adequate m: |} W 4 A F JEL8S 0784 |Adequate | EJ:I[ 0 fo| 4 A F 4354
1739 |Adoquate 50 St w4 I F,G [ 4854 07385 [Cannot - n:ul 0] 50l 1 CNA. T 4854
1¥1T4] |Inadecuats L, 65,2005 S S lssddd 4 k] F { 4534 Analyrze |
741 (Inadecuare 5214, 50 b | S3100F) 4 3 R 4834 DO780 (Adequate 5] 50| 5 4 A G 4855
THIT42 [Canont e | Sk 54 CHA F 4834 0787 [inadequate S347.Hx] S0 $347.000 4 3 F 4855
Amalyze | | 0738 |[Adequate i) 20| B 4 | A F,G 4854
D743 |[Cznaot 5 30 SE 3 CHA F 4834 D0789 [Adequate | 34| 0| 4 1 A F 4853
Analyze ] ! D0790 |Adequate & 0] 30 1 A I 4855
1744 |Imadequate 201, 30H i 5Ip1 30 13 L ¥ 4854 D079l |Adcquate oL 5|:|| ol 4 A E AHSS
743 [Adeguate 50 30 j* I - F 4354 5 00792 [Adequale 7 EJ:I|' 0] 4 A E 4855
DAT4E |Cammor 50 S0 st 1 | CNA s 4850 D0793 Adcquate Sk S0 50| 4 A F 4855
Analyze 13794 Adequate o0 5-':|| 0] 3 A F 4855
DA74S | Adequaie 30 3u s 4 A F RSN D0795 |Adequate s ! 50 4 A 3 4835
DA750 | Adequate 30 30 sof 3 A E 4833 DO796 |Adequate S0 5] S0 4 A F 4855
DA75L |Adequate 50 0 S E A E S853 D0797 [Cannot 310 S 50| I CNA. F 4855
E75T [Adequate 30 B, s = A F 4533 Analyze
DO753 [Irzdequzte | S1ATL LG 0, SLAI) 1 1 F 4833 D0798 [Adequate | ! 36 500 4 A G 4855
754 pAdeqiEie ] S0 | 4 & I 4523 DH1798 |Inadequaze S153 B0 S0 RS ICTE 1 0 4555
i D355 nedequate 53,5206, R S s2sa.) 3 1 i F 4853 o
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TABLE 1D

BRAYS BAYOLU SUMMARY OF PROPOSED IMPROVEMENTS

Qutlall [ I.Year | 2-Year CIF | Additional [5-¥ear Storm)Group| 2-Year City Facel
System | Analysis Cost for 5-Year § Cost Catepory | Council | Mumber
([ 1) Status District
D80 |Canrpt S 50 Mo 3 Ch.A F 4854
Analyae
DOEDE (Inadequate $513,50H] = 513,500 1 1 F 4554
DOEDY |Adequate 50 bl 8 1 A F £554
DB {Inadequate S163,600 5 Flo3,6000( 1 1 F 4554
[H1805 |Adeguale =0 0 L A G 4855
[HIAGG [Adeciate &N 50 S 3 A G 4353
E08ET |Inadequate 13932000 518704 515,900 1 1 G 43356
D008 |Adequate ) 51 S0y 1 A G 4853
CAE09 |Inadequate 321400 S0 S20400F 4 3 G 4835 |
D080 |Inadequate | 324 MO 14,000 S38MM| 13 t G 4835
sl |Adequate ) 50 Ml 4 A G 4855
D82 [Adequate S0 50 ) . G 4855
DHELT |Adequate 30 50 =) y G 4555
D14 (Adequate S0 & 01 Y (3 4R35
D315 iAdequate 50 L] 50 1 A & 4855
HA1G  Adeguate S0 i 01 1 A & 4856
D0317 pAdequate 50 ol 01 3 A & 4856
D031% [Cznnot S0 s S0 £ CMA o b 4858
Analyze :
DAE1Y |[Cannot 0 31 s0.00L C..A. o 47356
Analyze
DB |Adequalte 30 S0 s 3 A [ 4836
DOEX? |Adequate 50 s0; Myl O3 A G 4758
D823 |Inadeqguate 5053,650: 50 Se51600 1 L G 4756
DGEM |Adequate 30 &0 B O1 F. G 4736
DiHE2S JAdeguate 50 0 |1 . G 47367
D(E26 |Adequate 30 0 W1 F.N G 4756
D52T fAdequate 50 L) ot I . D 5453
D0E2R [ Cannot 50 &0 S 4 Cra. D 5454
Analyze
DOE29 |Adeqpate 50 pt] s A D 5454
DNEI0 | [nadequate SREFG,  SROVIGE SL5%5,000H 3 1 D 5455
B3] |[nadeguare 5288, 30 i 32883 1 1 D 5433
DHEAZ |Adequate 0 ] sa| 4 A D 5455
DHEY] |Imadeguaie 5345 (kD 30 5345000 3 1 D 5455
D834 [Adequate i hLH 30 =0 1 A D s454
D315 (Adequate S S0 s0: 4 A D 5454
D3EI6 |Adequate A 50 ! A &) 5434
M7 |Adequale G a0, sop 4 A D 5454
D3R Inadequate S99, 200 $66.300°0  SL045.700] 3 1 D 5454
LHIE4G [Inadequate F3581,2000  E3RS700 53960500 L 1 D 5454
D41 1Adequale S0t S0, sof 4 A D 5454

Ourfall | 2-Year | I-Year CIF | Addicdonal [5-Year Storm|Group] 2-Year Ciry Facet
Systern | Apalysis Cost for 5 Year ; Cost Category | Counci! | Number
I Status Discrick
00542 |Adequate 30 50 sy 3 - I 5454
T0543 |Ad=quate 50 50 sal 4 A D 5454
D083 |Adequate 50 s0) sy 4 A D 5454
D845 (Adequate 50 S0y 500 4 A D, 5454
DOs4n |Adequate 50 S0 50 4 A 0 5454
D47 JAdequate 50 80 S0 3 A | I 5454
DOE4E |Adequate A 50 g0 3 A 0 5454
DE4D |Inadequate 31,227,700 IR0 EL30%400) 3 [ D 3455
DOESD {inadequate 5404 OG0 0 L 4 K D 3455
DDE&5L |Cannot 50 0 S 3 CA C T255
FAnalyzee
F D052 TAdegrate 54 O £ 4 A L 5053
[ DES3 [Adequate 50 b3 ¥l 1 A E 554
E57 | Canmot 30 30 b4 I C.hLA C 5335
Analyze
DE59 |Cannot sn S0 0 d Ch.A C 5355
Analyze
DO86] |[nadegquale Sy (M) 5 Sdip MWWl 3 1 ] 5554
DOEa1 |Camnor S0 S0. LU CA. T 3554
Amalvee
DOE62 |Canrot 50 50 S0 2 CK.A C 5153
Analvze
D363 [Adequate S0 30 11U | A L 5153
DOE64 (hradegizace 532,304 50 Barsag 1 t C 5153
DOE6s |Inadeqate 8313100 50 31300 1 [ o 5153
DOgas [Adequate L)) 50 801 A C § 5143
DOE6Y |Inadequeate 5195, 500 160,500 32546000 3 | F | 4952
DOETL |Adequate L 50 w0 4 A F 4452
DOET4 |Cannet &0 50 Sl]i 4 TMA F 5054
Analyoz i
DOETS |Cannat 0 50 s00 1 THA 0 5356
Analyze |
DOETE |Inadequeate 15, 872000)  FOTGA00]  S6E4X300 0 L | ] 5454
DOERD |Inadequeate SO 2 50 600200 4 El ] 55546
DOEEL |Imadequeate STSLAH) 50 2705000 3 | I 5554
DREEZ [Adequate &0 50 01 A 1 555
DOEED |Cannet &0 50 0 4 CMA. 1 5555
Analyze
DOEET |Adequate S0 S0 SO A 1 5456
DOEEE (Cannot &0 50 S0 CM.A o 5454
Analyze .
DOERD [lnadequeate 3200, 23) 50 3200200 3 | D 5354
DOESD |Adequate &0 50 S0 4 A D 5354
CEWl (Inadeguate S950,000 Sl 5Ril M0 4 3 0 5334

1]

Tumner Collied Braden Inc.



up



TABLE 2D

BRAYS BAYOU SUMMARY OF PROPOSED iMPROVEMENTS

Outfall | 2-¥Year | 2-Wear CIF | Additional |5-Year Storm|Group 2-¥ear | City Facet
System | Amalysis Cost | for 5-Year Cosl Category | Council | Mumher
i Status i District
D5GE  Adeguaiz 50 50 &0 4 A G 4955
Dok Cannct 50 50 04 CAA G 4933
Analyze i
55010 [Adequate S0 =1 I A G 4555
03011 |[nadequate §3172,300 L) FUTIH ] 1 I =36
05015 [Adequate sD b 0 4 A i 5254
DA017 |Inadequate 540,20 0 D2 ] ] C 5253
D3020 |Adequare &0 ) L A c 5353
D3021 [Adeqrate &0 0 S 3 A L 5153
D022 |Adequare 50 £ St 4 A & %3
DEl2d | Adequate L | 01 4 A F 5053
3035 [Adequate 50 &0 0| 4 A F 4454
D036 [Adeguzte 30 a0 s0| 4 A F 4555
Daf37 {Adequare 30 S0 S0, 4 A F 4854
D503 {lozdequalte - 14,60 &0 5146000 3 L o 4855
DAG3% fCannot 30 0. 00 3 CHNA C 5254
Anzlyze
D50} |Adequate S0y a0 S0 3 A ! 3554
D5043 |Adeguale 30 50 o4 ES G 4855
D3044 |[Cannot 50 S0 o9 3 CM oA ) 3355
Analyze
D3046 |Adequate 30 ¥ 2|1 A C 3152
D3033 [Adequate s0 L2 3 A F 4954
D306l [Canmor 50 0 L1 CMNA - 3254
: Analyze
Dx063 [Cannor 0 &Y 204 CNA. F 3055
Analvze
Dedl L [Canmot B 5} L TH] CNA. [ 3555
Analyes
Dol 2 [Cannot 55 0 1] CA, [ 3555
Anaiysz
D3 {Adeguate WL 3 saf § A [ 3554
Dad5 A dequate ol 30 WOt A [ 3555
D2 FA dequate ol 30 w0l 3 A C 5254
D022 [Adeguate Wi 30 s 4 A C 3254
D&023 | Adeguate 50 30 Wl A C 3254
D502% (Adeguate an 30 a0 1 A C 3153
DE038 |Adequate 30 30 s =z A F 4952
B5047 [Cannat S0 30 a3 CMoA D 3455
] Analyze
] D049 |Cannot S0 30 1] 4 LY D 3239
] Analyze
| 06032 [Adequate S0 50 1] 4 A C 3152

Outfali| 2-Year | 2-Year CIF [ Additionai [5-Year Stnrm‘Gmup 1-Vear City Facel
Systemn | Analvsis Caost for 5-Year Cost Category | Couwncil | Number
in Status . Dristrict

D5d53 |Proposad 5954, (1)) 50 SRS WiA 5 F 4953
Sysrem

Do034 |Prapesad S50 [HH) 50 520000 Mia 5 F 4953
Swsrem k

Do035 [Canmnot S0, 50 M o4 CHA. F 3853
Analeze

L7007 |Adequate S0y 5 3 4 A I 3555

CHI0S |Canmot i} 50 01 CMA L 5q5%
Analyes

e D6 |Adequate 50 i w4 A I 34a8

DTS |Adegual: 30 30 2H I A ! 3355

DL [Cannot a0 bt M 4 CaA : 3435
Anzbvee

D7alY |Adequate S0 b 5G| 4 A [ 3436

Dl |Canact S0 b4 3G 4 CA (] 5435
Analvze

Dmgl: [Cannct S0 S 501 4 ClA D 5333
Anelyze

DIaLe |Cannot S0 S} 501 < CH.A G 4734
Analyze

TOLE |Adeguate sn 3G 1H S A G 4733

D1 e |Adequate S0 S 3 4 A G 48335

DGzl JCannot S0 ) 4 CMA F S5
Analyze

DGAY |Adequate S0 ) 203 A F HIZ5

D336 |Adequate &0 50 331 4 A (0] 53335

D32 {Cannot 50 S 3 4 CA C 5184
Analyze

ra2d |Cannot S0 5 3 Ca. i Sl5d
Anzlyze

g3l |Cannot S0 5 b2 CHA. C 3154
Anzlyze

D331 |Canneot S0 50 83 CHM.A. C 5255
Anzlvee

Dig3d |Canaot s0 0 My 2 THA. C 5255
Anzbvre

D3e |Adequats 51 S50, BH SL535001 4 M o 5153

D37 |Inadecuate S355,000 50 535000 1 L Z 554

D728 |Cannot S0: 50 S0 3 C3A. F 3055
Analezs -

CH39 |[Canmol an 500 500 4 ChA F 4854
Mnalvre !

D700 |Adequats 30 50 00 4 A G 4850

D7041 |Audequate 3 50 500 4 A T 4524

[N
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BRAYS BAYOU SUV 1ARY OF PROPOSED IMPROVI 1F

Quifall | 2-Year | 2-Year CIP | Additional [5-Year Storm|Group| 2-Year City Facet
System | Analysis Cost for 5-Year Cost Category | Council | Number
D Status District

07043 |Adequale 10 30 300 3 A F 4854

D7044 [Inadequate $300,600] 51,070,200 31,370,800 4 3 F 4955

D7045 |luadequate §910,400]  $256,400] S1.166.800] 4 3 F | 4953

37047 |Cannot ' 30 50 s0f 4 | CNA F 493
Analyze

D7048 JAdequate $0 30 30{ 4 A F 4954

7052 |Cannol 30 30 300 4 CNLAL F 4954
Analyze

17053 [Cannot %0 50 50 4 | CNA G 4955
Analyze

37054 [Cannot 50 §0 50 4 | CNA, G 49535
Analyze

D7055 |Cannot £0 £0 30| 4 C.NA. iy 4055
Analyze

Y7060 |Adequale 50 £0 0 3 A C 5354

7066 |Adequate &3] 50 50| 4 A G 4755

08001 |Proposed 2457600 50 £457.600( 1 ! 1 4735
System o . B

DE002 {Proposed s2r7.600[ 0 %0 $217.600] N/A 5 1 5556
System

%005 [Not 50 50 EUIE CNA. G 4755
Proposed

DROOE [Cannot 30 30 sof 4 C.NA, 3 5035
Analyze

DS010 |Cannot 50 50 To%0] 4] CNA |TD 53557
Analyze

8011 |Adequatc 30 0 B0 4 A [ 2254

D8G12 Cannof © kol 50 T80 4 | CNA F 5054
Analyare

D&013 |Propoesed 813,500 $124.200 $937.700| N/A 5 I 49573
System

28014 [Proposed $583,900( $0/  $R83,900] N/A 5 F 4953
Syslem

8016 [Proposed $536,600 $0 $536,600] N/A 5717 F 48541
Syulem

DENL? {Proposed 1E95,500 £100,500 990,000 N/A b I 4354
System

DRO18 |Proposed $388,300 £33,200 $422,000{ N/A 5 g 4855 |
Systemn

NR020 {Proposed $1,003,300 $75,0001 31078300 3 ] F 4855
System

8021 [Cannot 50 50 0 1 P CNAT} T 4854
Analyze

TABLE 2D

TS
Ouifall 1 2-Year | 2-Year CIP | Additional |5-Year Storm|Group| 2-Year Cily Facet
Systemt | Analysis Cost for 5-Year Cost Category | Council {Number
1n Status District

NE022 [Not $0 30 50 4 CNA. G 4855
Proposed

DB023 |Adequate 50| 50 50 4 A (G 4855 |

DR024 [Cannot £0 30 0l 1 CMNA. | T 4834

. Analyzc

BR0Z7 |Cannot ~ | 50 30 g0] 1 CNA., g 4854
Analyze

D8023 |Proposcd $351,500 50 $351,500] N/A 5 F 4554

o System

DED29 '{Froposed $194.600 50 $194,600{ N/A 3 F 4854
System

D803¢0 |Proposed $238,000 30 F2IR,000] N/A 5 K 4855
System

D3031 [Proposed $183,000 $11.900 $216,900] 3 | F 4855
System

18032 [Cannot 30 50 30| 4 C.NA F | 4954
Anulyae

D8033 |Proposed $268 800 30 $26R.200] N/A 5 F 4054
Sysiem

D8036 |Proposed | 5661806 $0 £6G1.808] N/A 5 T 4954
System

NRO3R [Nat 1 30 $0 ol N/A | CNA. & 4955
Proposed

138039 [Nat $¢ 50 T NJA | CNA. ¥ 4955
Proposed

D8042 |Proposed 1,904 BOG 50 31904800 4 3 F,G 4855 |
Systcm

D043 [Not 50 $0 §o] 3 C.NA F 4855
Proposed

139001 [Adcquate 50 50 56 4 A C 5052

09002 |Adeguate 50 §0 0 4 A C 5052 |

39003 |Adcguate 0 50 50| 2 A D 5455

DO0LY [Tnadequate $829,600 30 $829.600 4 3 D 53413

DY023 {I'roposed $2.082.800]  $349,900) $2.432.700] N/A 5 C 5154
System

9025 |Proposed | 7 $849,600 §0 $849,600] N/A 5 C 5753
Systermn

09026 |Proposed $381,200 §25.400 $406,600 N/A 5 C 5253
Syslem

9027 |Proposed T164 200 0 $104,200 l ] C 5257
Sysicm

19028 [Praposed $849 (G0 50 $R4G.600] N/A 5 C 52
Sysiem

Turner Collie({OBraden Inc.



Outfall | 2-¥ear CIP | I-Year |[iSumberof] Cost per Perceml of Tily Facel
Svslem Cast Catepory | Addresses| Address | Sysiem Sinple | Council § Number
D Family Discrice

Seried by 2-Year CIP Cast
DO3s4 $3Z2.300 1 41 5TES 1% C 5153
G307 £40200 1 T6 5310 104 C 5253
D415 547,100 1 43 51.09s 1% C 5053
D08as 551,300 1 64 380 10 %% C 5183
DO39% 5126500 1 T06 jnvd 13 C 5152
0135 4133000 1 13 57,180 1% L 5253
Da14c 3133100 1 3z 54,150 10 C 5254
D022% 134,700 1 a6 51,566 1% L 5153
D0325 S 144,500 1 282 5313 LU C 5153
Dos31 S148.300 1 &0 51,854 1% C 4953
[>03a4 163,600 1 123 51,330 3% F 3554
D02 S164.204 1 ag 51,650 SE% C 5253
G0z41 3173200 1 7 52,249 6% C 5152
D135 314,300 1 114 S1,709 10 c 5254
D519 5198500 ] 84 52,364 10444 F 5054
D316 S20L20D 1 50 52,0158 1AL C 5154
bonze 523,000 1 47 54,347 693 )| 5553
D473 3225500 1 og 52278 T C 5052
C0701 5226,200 1 343 621 B6% F 4853
Do1z% $2145 800 1 60 $4.057 1A C 5255
D353 3251500 1 116 32,172 99% C 5234
D290 3158100 1 32 34,963 1k C 5133
L0155 $273200 1 az 58,538 94% C 5254
DO5ER 3185.900 1 2 1,415 99% C 5152
D531 3288,304 | 8 33,604 01% |5 5455
D&% Sl?ﬁ,ﬂﬂﬂi l 130 . XV 68% L 5032
D501 i}!?,}ﬂﬂl 1 94 131,376 100% [ 5555
D152 Sl-i'?j"]ﬂi L 5 531,570 LW % cC 3254
D203 5372000 L 10l £3,692 8% c 3154
DOB0Y $393,2004 |; axm $1,229 54 G 485G
D134 2199 204 ] REL] EL, 1783 194 C 5254
DaL §457,600 | (R 1] 54,358 ST [ 4755
D43z 5444 500 | 243 50,895 2% F 5054
DOT6E 3474 200 1 i73 52,77 0% F 4853
D01 5513 50K} 1 204 52,493 30% F 4554
Dr34 79 5523 204 1 T2 57,267 P9% Z 5052
I FIEY] 555,000 1 152 53651 BO%: C 5034
00308 S586,500 1 ) 58040 100% < 5154
D735 S61 5 a00 1 181 53400 6% ¥ 4854

TABLE 3D
2-YEAR COST, GROUP 1
BRAYS BAYOU

Outlall | IVear CIT | Z-Year (MNumber of| Cast par Percent of Ciny Facer
System Cost Category | Addresses | Address | System Single [ Council | Number
[ Family Distrist
D030 S524. 3040 i M 546,181 13% C 5154
DO718 35643,700 i 1z 3747 B3% F 4853
D032y $453,60¢ i 210 $i112 28% o 4756
Do91y 671,300 I it 16,033 B8% F 4854
Do424 $r.me i g 31,329 E1% F 5054
D035 3720,10¢ 1 4 51B0.025 Bl% D 5355
Do423 5731400 I 51 3903 74% < 053
EHE 5742.700 [ 11 3507 9% C 5153
Do3e? 5745,600 L 16 31,244 1008 < f1s2
CAs02 $864.400 L E93 34,479 97% L M52
L0602 $930,500 L 7 3332 100% F 054
D323 3948200 L (33 37.z800 99% C 5133
036 39075400 L M5 54,758 10035 D j455
D425 51,067,200 L 7 33938 10455 F 5053
CoLez 5042700 L 95 511,502 99%, C 333
DOaa0 5,142 410 L 206 55,546 92% F 4952
DORRd 5L0,229.50:] l Xt S381 0% F 4932
D075 51,273,800 L L85 36,843 92% F qE34
CH0332 St 298 HH] L 2410 353 1055 C 5133
Do320 54,307,300 L 134 35358 98% C 333
D036 51,395 300 L 458 13,043 09% F 5034
DO7s2 31412,100 L 252 35,004 90% F 4853
D643 31,431,650 I 26 6,617 10415 C 4952
D0zga 31,492,600 i 2596 33043 63% F 48354
D04238 31,796,100 ! is7 34,641 £2% C.F 5054
D020 52,140 400 i 263 37,305 96% < 3053
Doz 32,181,100 I 584 11735 B3% 1 5355
ibﬂﬁ 18 52,137,300 i 307 34611 §9% F 5054
F[][]] 13 32,355200 1 483 54,876 % L 3254
DO1ES 52,712,600 1 519 55,248 [00% C 3153
M1338 32,7310 1 413 56,620 9% C 5133
Do1E2 21,752,600 1 451 53,982 1030% C 5153
DGE4) % .Sﬂl,lﬂ[lf 1 GED 535,206 B7% ) 5454
D037 53,600,100 I 444 8,108 B3 [ 3356
AL 54,1, 100 L 461 35,671 Bl c 5253
o0 53,594,000 L 1,375 34070 530 D 5455
DOETa 55,872 G 3 3E13 31,50 91% [ 3430
TOTAL 576,514,300

TurnerCollield Braden Inc
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BRAYS BAYOI Si

MMARY OF PROPOSED IMPROV1 1ENTS

Outfall | 2-Year | 2-Year CIP | Additional |5-Year Storm|Group| 2-Year City Facet
System | Analysis Cost for 5-Year Cosl Category | Council | Number
1)) Status District

D%031 |Proposed $4,143,3000  $303,100[  $4.446. 500 NA 5 C 5133
System

D9036 [Proposed $2,462,000 2 §2,462,0000 N/A 5 C 5052
Sysiem

DA037 |[Cannot 50 S0 o CHN.A C.D 4932
Analyze

09040 (Proposed 51,879,600 S0l F1B79.600| N/A 5 F 4854
System

D934l |Not 0 30 By N/A 5 I 5336
Proposed

D042 [Propaosed $2,213 800 0] S2,213,800 N/A 5 b 53554
System

D9043 (Proposed $£2,141,96¢ 30|  £2,741,900] N/A 5 C 5152
System

D9044 |Proposed $2.319,100 501 32,319,100 M/A 5 C 5152
System

D9045 |Proposed $¥2,313.800 501 F2.313,800| mNrA 5 C 5283
Swstem

De046 |Proposed $2.141 900 $0]  $2,141.900 N/A 5 C 5253
System

D052 |Adequate 30 $0 ol 1 A& C 5255

D%0536 |[nadequate §430,100 30 $430,100] 4 3 F 4854

D8057 |Adequate 30 30 50 4 A C 5055

L9058 [Adequate 30 $0 0] 4 A F 4554

D906 [Nat $0 50 s0[ 3 CN.A, F 4855
Proposed

D%061 |Cannot 50 30 30 4 CINA, D 54535
Analyze

09064 |Adequate $0 30 N E A C 5154

D9075 {Adequale $0 50 80 1 A G 4756

D976 |Adequate io S0 30 4 T A G 4856

D677 [Cannot 11 S0 SO 4 CNA D 5358
Analyze

D078 [Adequate T 20 O 1 A C 5153

Do) (Cannot 50 50 500 4 CN.A [ 5555
Analyre

TOTAL §218,922,000t330,087.800( $249,009.200

TABLE 2B

TurnerCollieBraden Inc.



Qutfall | 2-Year CIP | 2-Year | Number | Cost per | Percent of City Facet
System Cost Category of Address | System Single | Council | Number
ID Addresses Family District
Sorted by 2-Year CIP Cost
D0438 $169,200 1 123 $1,376 0% F 5053
Total $169,200
Sorted by Cost per Address
D0438 $169,200 1 123 $1,376 0% F 5053
Total $169,200

TABLE 4D
2-YEAR COST - GROUP 2
BRAYS BAYOU

TurnerCollie@Braden Inc.




Qutfall | 2-Year CIP | 2-Year |Number of| Cost per Percent nf Ciny Facet
Systemm Caosi Calepary | Addresses | Addeess | System Single | Council | Mumber
| Family Districi
Sorted by Cost per Address
DHi125 514-4,600' ! 282 B513 99%% c 5153
Ds0L? 54'[3.2']0! 1 Th E5r0 L L 5253
DTl 3226,200¢ L 343 5623 G6% F 4855
DOE&d 132300 1 1 LTEE 104 C S153
D863 551,300 1 o4 $ED2 100% C 5053
D13 547,100 1 43 31093 1% C 53
D398 5124600 1 108 31172 100% C aL57
D134 5399200 1 110 51,178 ED% C 5254
DOsa? 5393204 1 30 51.22% % G 4836
Dnsga S163 50 1 123 50,130 404 F 4884
Coigs 285504 1 20z 5415 et C 5132
D037o §5, 373 K] i 1381% §L,530 &%a [ 5456
L2y 5[]4,?00[ | a6 5565 L% C 5153
Doax? 5[64,2[}0! E b L5659 51% C 5253
DHiL34 §194,300 L 114 LT09 L{HISG C 5254
Doedl 5148200 L £Q £1,354 (LG C 4353
D432 3464300 1 245 389 23% F 554
D1353 5251040 1 115 32,172 Q3% C 5254
Da241 173,200 1 7 32,249 6% C 5152
CHE&S S296,000 1 E10 3217 68% T 50652
D478 5225500 1 I 52,178 2% C 5052
D424 £717.260 1 ans 52,329 81%% F 5ths54
Dase S193.650 1 84 32,104 150 F 3054
[BITiN] 513,504 1 206 52403 ETTS F 4554
Di7s] $479 20 1 173 3270 100 F q853
|ools? 51,395 20 1 458 23048 QoS F 0054
{D0823 3553.60‘31 1 2 33112 DE% o A754
0387 $?E-S,6Elﬂi i 235 53,244 LK C 5152
Doco2 330,600 i 27h 53,372 1E¥ r 5054
DL S317,300 | 94 53,176 1645 I 53556
DOTIS 3615400 i 181 53,4["]' Q6% F q854
M52 5349 9{H) [ 08 £3,570] 1% C 5254
DTo37 5555000 L 152 33,651 B0% L 5054
DIC2GE 8372000 l 101 51,692 TEY C 5154
DOg31 5288,300 L 78 53.696) Q%% (I 54533
Do021 32,181,100 | GX] 53735 RETA r 5555
Daa3 51,229.500 I 321 5331 D99 F J432
D425 51,067,200 L 271 519018 1 % E 5054
BIAT I LI0LEG0 L 30 54,'[:!3!5' 1 C %154

TABLE 3D

I-YEAR COST, GROUP |
BRAYS BAY(H

Quifsll | 2-Year CIF | 2-Year (Number of| Costper Percent of Citw Faget
Svstem Cost Category | Addresses ] Address | Sysiem Single | Council | Number
ID Family Brisirict

EDG{}‘.'I £5,594,000 L 1,375 34,070 B83% o 5435
DIFE] 3245 800 1 ad 34,087 10045 C 5255
Da14¢ $133,100 1 32 34,159 106% C 5254
BN2G 3213030 1 4% 34,347 B I 5535
(BE1C0)] M0 1 L) 54,358 Y 1 4755
CO503 FR64 400 1 193 54,470 9T% C 5052
Dos18 §2,337 800 | 507 34,611 P F 5054
D428 £1.794,100 1 3ET7 54,641 i C.F 5054
D56 3075400 l 205 34,758 100% o 5455
Doils £2.355200 1 4&3 54,876 T C 5254
Dpoz2s0 5258100 1 52 54,943 100% C 3153
DOgg9g 11,457 600 1 295 £5,043 61% F 4854
Doigy $2.722 600 1 1% 55,246 100% C 5153
DOs40 $158E200 1 RO 55,266 B ] 5454
D320 0,307,300 1 2144 55,358 D C 5153
Do3gz $L2A9E 900 1 FET] 55,393 100%% C 5152
D0Ga0 142,400 1 25 35,546 9% F 4553
0733 $LALL 100 1 251 85604 Q6% F 5831
D021z 5741100 1 152 55,627 Tra C 5133
Do718 §543.700 1 112 55,747 R3% F 4853
DulEs 32,757,600 1 461 55,982 100% C 3153
917 6715300 1 Il 56,048 DEH F 4854
DO30s 5624 300 1 1oL 56,151 T¥a C 5134
DO338 F2.7T14100 1 411 35620 Q0 C 3153
DoG43 11,433,600 1 PR 36,637 160%% C 4952
DO735 ELIT3 B0 1 L&A 36348 PR F 4354
D479 3523200 1 72 37,267 9% C 3052
DO32% 3968,300 1 L33 T 280 FL C S153
B0z20 £2, 140,400 L 153 57,305 D% C 5153
Da17s 3133000 1 18 17389 1005 C 3253
D038 3586.900 1 (E! 3040 1907 C 5154
20037 £3,6040, 100 L 444 5B 108 31% 1 3556
D015 3273,200 L 32 58,338 4% C 5254
|Dﬂ]3t} 54,006,100 L 462 E2.671 1% C 5253
JD0423 £731.400 L 8l 59,030 4% C 5053
|Dt}192 £1,092, 70 L o5 11,5412 [T C 5153
[Doags £720,100 L 4 FLE0025 B1% o 5355
TOTAL S?ﬁ.SI-i,J[II]l

Turner Collie(S Braden Inc.



Outfall | 2-Year CIP| 2-Year | Number | Costper| Percent of City Facet
System Cost Category of Address | Svstem Siagle | Council | Number
ID Addresses Family District

DE0d STIZ R0 ] 234 33,157 F0% F 4454
Dog81 $T51,500 | 186 34,040 78% I 35516
1595 5754, ] 189 53,939 106% F 4954
0493 S780,100 ] 154 55,068 59% C 5053
Doos7 3505,000 ] 41 35,709 77% C 5353
Doa30 5313,500 1 203 54,456 7% C 5053
D1381 $340,400 ] i56 86,028 94% F 5054
D045 5959500 ] 15 538,392 06% C 5053
DOEIY 5979.200 ] 214 54,576 97%% D 5454
DEh20 1,003,300 ] B3 $312.088 %% F 4855
Do93T BE,045,500 | 413 52,531 0% C 5254
Doz $1,055,100 i 72 56,123 86% I 55356
DO093 §1,0560,190 i 44 $24,093 8654 3 5355
DOg42 51,060,700 i 143 7417 9% C 5032
D353 51,084,500 ¢ i1 55,992 ¥ < 5134
00124 51,003,200 t 20 55,335 100%: < 554
00a 14 $1,120,200 [ k38 58,117 49%, 3 5055
CK6:2 ] SLLT7,200 E 608 £1,916 £%% C 5033
00849 $1,227,700 E g7 SEa111 7% 8 3455
D363 $1,263,080 E 1253 SEH) 983 E¥% F 5134
DG 1360 600 ; 23 511,662 2% D 5435
D573 S A0, 000 i 248 5,661 08%% F 5054
D036 $1,511,300 ; 247 86,119 0% F 5055
DO36% $1,622,5¢0 i 224 87243 9o C 5053
DO534 51,638,300 i 488 83,358 0% F 5035
DOsRA $E.642.100 i 124 $13,143 Qo4 F 4935
D548 $L676.300 ] 252 86,652 1005 F 5054
D032 §E,773,400 ] 230 §7.710 100 C 4953
D725 50,352,700 ] 287 $56,919 97% F 4853
DOstd 51,585, H0 ] 194 54,781 0% F 54053
DO04s 51,950,300 ] 347 36,333 81% H 5553
D0485 52,566,000 ] 173 $14.831 0% C 5053
D0755 52,926,100 ] 477 86,134 85% F 4853
D008 314, 74% 200 1 py 564974 0% C 52354, 5354
TOTAL | 382,777,100
Sorted by Cost per
Address
DORGL | $46000F 1 7 $212 $9% [ 5§55

FABLE 5D

-X¥EAR COST - GROUP 3

BRAYS BAYOU

Outfall |2-Year CIP| Z-Year | Number | Cost per | Percent of City Facet
System Cost Catepory of Address | System Single | Council | Number
D Addresses Family District
D0 sidsmo | 22 5664 100% G 4355
D012% £27.5000 1 16 5764 Q7% C 5254
D305 SLILROD| 1 LS 1787 10402 C 5154
0047 STEET I 133 $002 Q5% [ 5555
D03 75 S38.600 1 40 $963 105, F 4953
D057 569,200 1 63 §1.063 TGER F 4854
D0473 $340, 70 1 279 51,220 48%, C 54152
D024 S135.400 1 D8 $1,254 5424 I 5556
D904 $236,800 1 E8A 51,273 G5, [ 5354
D491 $4a4,900 1 147 $1,282 41%; C 5053
00592 $123.400 1 96 51,285 8%% F 4954
D579 $247 600 1 188 51,317 91% F 4954
DeS53 S 138,800 1 104 51,135 10H1% F S035
DOER? $35.300 1 25 51,412 1600% C 5253
DOATE 5641500 1 425 $1,50% 34% F 4954
DoL4z Sy E iz $1,525 100% C 5254
DOSEY S 131 $1,528 B2% D 5354
Do86Y 51935600 4 17 $1.671 O3 F 4952
D49 S188.200 4 111 $1.695 95% C 5254
DGE33 $3450601 183 31,835 100% D 5435
D550 $33600] 1 1R $1.267 100% F S054
D62 SLI77.200] 1 6L £1,936 % C 5053
D348 $497.9601 1 248 $2,608 9% C 5053
D744 $261,100 1 128 $2,041 98% F 4854
00243 $76,600 ] 37 £2,670 73% C 5152
D049 sac6 00 1 224 £2,081 95, I 5555
D144 $117,100 1 152 £2 088 93%, C 5255
DOALY $215,000 1 o4 £2,287 100% C 5033
DOA03 $103 904 1 128 £2374 3% F 4954
D08} SHE7,000 1 239 £2,380 D&% D <455
D047 $233,800 1 96 52,415 100% C 5033
DOS LG 593,700 1 39 52,454 101% F 50354
(0248 $269,300 1 T3 $2.494 100% C 5153
DOFG $153,300 1 61 52,511 100% F 4855
0504 $273,300 1 i) 52,531 96, C 5052
D097 $1,043,500 1 413 §2.531 0% C §334
I EE] 51328000 1 52 52,554 95% C 5154
EHE 3298000 1 129 52,557 % F 4853
D585 5299500 1 LG 52,532 | 0k F 4954
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Outfall [2-Year CIF| 2-Year | Number | Cost per | Perceat af Ciey Facet
Svstem Ceost Category of Address | System Single | Council [ Number
1D Addresses Family District
Sorted by 2-Year CIP Cost i
D305 $1L,800[ 1 E $787 L00% C 5154
5036 S14,600] 1 2 3664 E00% G 4855
DG128 $27.500) | 36 $764 97% C 5254
Das50 $32.600 i 4 $1,867 L00% F 5054
nees2 $35,200 i 25 $1,412 %% C 5231
D573 £32.600 ; 40 £965 E95 F 4955
CHIE60 $£46.000 1 17 §212 9% 1 5556
D42 F4E 800 L iz $1.525 EOERG C 5254
DgaT $60.200 L 63 51,065 1355 F £854
D243 $76.600 1 k¥ 52,070 3% C 5152
Disié 395,700 L 39 $2.454 10855 F 5054
Di13g S9E.R0O 1 35 §2.744 1069% C 5254
Dase? 106,200 1 9 $2,723 10695 F 5054
D47 £119900 1 133 $902 4% 1 5555
D0so2 £123,400 1 o6 §1,285 28% F 4954
D353 $1312.800 1 52 $2.554 8% C 5154
D29 £115400 1 108 $1.254 54% 1 5554
D553 £138 200 1 104 $1,335 100% F 3055
D319 £147.000 1 & $24 500 0% C 5154
DI706 $153,300 1 61 S2513 100% F 4855
D139 $£164,500 1 60 52,742 L % G 4756
K963 167,900 1 S0 $3,158 58% I 5556
DAST7 £170,100 1 13 $13.085 % F 4955
DE031L $185,0:00 1 14 F1E.500 (128 F 4853
D{1149 $188,200 1 t11l 31,695 D3% C 5254
100859 £195,500 1 L17 31671 9% F 4952
JDGEES $200,200 1 E3l 31,528 E2% D 3354
1045601 $201,600 1 &l 33,360 97% F 4954
D419 $215,040 1 94 32,287 100% C 5053
DO0oL $215,600 1 3 78T 7% I 3655
Do7e4 $£231,500 1 B3 32,724 130% F 4853
DO417 $233.200 1 96 32,435 104% C 3053
Dio04 $236,800 1 1338 1,273 95% [ 5556
DHsTy 3247 GO0 1 188 1 3I13E7 9% F 4954
D744 $261,300 1 128 1  $2.04l 8% F 4854
Dizay 269,300 1 108 $2,494 100%% C 5153
Didz04 3273300 1 108 $2.531 90% C 5052
D79 5285200 1 L 528.580] % G 4855

TABLE 3D
-YEAR COST - GROUP 3
BRAYS BAYOU

Outfall |2-Year CIM| 2-Year | Number | Costper | Percent of City Facet
System Cast Category of Address | System Single | Council {| Number
iD Addresses Family District

D585 sraesng] 1 lis $2,582 100 F 4934
D602 sa03n0] 1 128 $2.374 93% F 4954
D923 swe400] 1 55 $5.625 98% G 4756
D44 3317200 1 152 52.088 93% C 5255
DOE10 g324000] 1 31 $10.481 100% G 4855
D646 $a2o70] 1 72 $4.579 05t C 4952
D713 3329800 1 129 $2.557 5% F 4853
D580 $338100] 1 116 $2.915 1002 F 4954
D473 sM070 1 279 §1,221 48% C 5052
DOEI3 s45000] 1 158 51,835 100% D 5455
D0362 M54 1 86 $4,016 94% C 5154
D0OS37 $350,10] 1 ) S8,753 Q% C,F SG55
D280 50900 1 101 $3.567 100% C 5152
D270 §397600] 1 125 $3,181 1005 C 5053
D132 4320000 1 102 $4,235 1005 C 5254
D491 $444 000 L 347 $1,282 3% C 5053
D351 $449,800 L 103 $4,167 95% i3 S654
DRon? $462 400 L 115 $4.021 90% D 5435
DO04% £466,100 L 224 $2081 0S% [ 5555
D255 £468,600 L i $4 421 1000~ C 5153
DO ] £475,400 t bG7 $4.443 T7% F 4854
DKO3LS 5475 800 i S0 39,514l 92% C 5154
DO34% 5497 900 I 248 $2.108 99% C 5053
D698 SSLLA0 0 150 £3.400 LDO% F 4854
D583 s530,400f 1 135 $3,929 LOWI% F 4954
D195 5549.300( 1 6 $91, 550 0% C 5154
D380 SsIs000 1 162 83,133 91% F 4954
D036S 5582,500] 1 110 S4 481 65% C 5154
D03l 5588500 1 9% 55,044 100% C 5154
D053 5594.400 1 32 ] BIESS 56% F 4935
DISE L 6152000 1 176 $3,495 100% F 4954
D152 3740 1 134 $4,757 95%, i 5536
DG 78 56415000 1 425 $1,509 3d% F 4954
DIS? $6544,604) | 8 SE0 575 0% C 5254
DG4S S664.300] 1 L36 $4,855 Hi% C 4952
DO $G6RT.900] L 289 $2.350 96%% D 5455
DA $ORY, 100 ! 153 $5.1KI 95% C 5053
D034 S TCH, 700 i 132 5,308 99% C 4154
DO734 $729,900 ! 118 $6,166 Y F 4R34

TumerCollie{TBraden Inc.




TABLE 6D

-YEAR COST — GROLP 4

Oudall |2-Year CIP| 2-Year | Nember | Cost per| Percentof City Facet
System Cost Categary af Address | Systerm Siogle [ Council | Number
D Addresses Family Dristrict -

Serted by 2-Year CIP Cost
D56 &10,100 1 P $5,0:50 ¥ F 3055
DO§ST $11,800 ] 5 £2.3560 [ F 5055
DIFiG $20,00 k| 54 £370 T4% F 48513
DOE0G 321,48 K| 21 ¥1,019 1% G { 4E55
Di30] $29,400 3 45 £653 100%% C 5154
DOGA0 $19.904 ] n $£2.9%0 50% 1 5556
7S 333,000 k| 3 ] 511,000 0% F 4855
DA2L3 $13,700 3 5 { 5950 100% C 5154
D183 539.260{ 3 4 0800 0% C 5253
0427 541,600 3 28 $1.4%4 &1% F S054
(LIIEY 563,300] 3 0 31K 45% I 5556
D533 5104 ,L’IDEI| 3 3 §31.667 0% C,F S0535
D301 £105, 74| 3 243 3435 0% D 5354
D04s7 167,700 3 2 553,850 0% C 5053
DO582 Si09.400 3 15 §3,12¢ 10 F 4954
Ds0o2 SE12,200 3 1 SL12.2040 0% G 4953
D652 13800 3 5 522,620 0% F 4954
D4017 118,500 3 113 51,049 100% I 5356
D473l £135,800 3 5 £27,160 A0%% F 4854
[K1459 L3880 3 1 SL3EEND 1% C 5053
936G 145,500 3 225 3648 0% C 5254
D91 48,000 3 ) £16,444 56% F 4855
04033 $E54,300 3 21 56,704 5704 1 5556
1499 ML) 3 T 52,272 50%% C 5052
D045 174500 3 10 £17,45Q 50%% 1 §555
Da5E4 $IE7.300 3 18 36,639 96% F 4954
[X0487 3208000 3 3 569,333 0% C 5053
D0EG 5219700 3 1 3219.7040[ 0% D 5353
DO20 $240. 500 3 54 §4.459; &% 1 5556
D347 $246.20) 3 61 34.044) 0% C 5153
D153 $248,100] 3 ¥ 522,555 0% C 5154
D0321 $276,700] 3 279 3992 0% G 4756
Didle $291,200] 3 2 145,604 0% C 5053
G744 $3C0.600] 3 7 517.682 0% F 4955
D0486 5302,500] 3 4 1 573,623 0% C 3053
D596 S310,800 3 134 £2,319 0% F 4954
D043 5313200 3 53 £5.909 T% [ § 3558
DO741 5316,a00 3 153 $1.942 %% F {1 4834

BRAYS BAYOU

Outfall |2-Year CIP| 2-Year | Number | Cost per | Percent of City Facet
System Cast Category of Address [System Single | Council { Number
L)) Addresses Family District

LIHIS8G §354.900 3 103 £3.446 1% F 4954
D488 $363,500 3 G 31417 1% C 5053
DOoE4 5390,200 3 5 373,040 205 I 5356
RS0 5404, 700 3 19 $21,300 %% D 5453
D905 $430,100] 3 423 $1.017 4% r 4854
D024 464,000 3 93 $4.989 69% I 5556
051 $474.300] kX 3 354,940 0% D 5355
Danig FAEL 00 3 3l $0.43¢ 41% I 5555
DOsy2 P03, 70D 3 8 S62,953 [ D 5354
O3 507,100 ] 21 524,148 33% F 4954
DOrE? 347,000 3 12 B4s5 583 (5 F 4855
QoG 561400 ] 221 82,540 57% i 3656
D1363 3562 000 3 7 £33.059 24% D 3455
D3l £573,100 3 7 s81.0060 0% F 3155
DGR3z 3605, 07 3 i £35.009 18% F 44952
DGE14 56025.00C 3 97 56,443 2% C 52535
D535 S63T EUD 3 327 51,950 0% . F 5055
DHISRD SGO0.200 3 3 58316 499%, [ 5556
D67 5709300 3 345 §2,056 0% C 5052
D56 767 500 3 24 33,198 0% C 5053
D24ad S80° “0G 3 it 85,165 0% C 5152
DTn4gs 390,40 3 k] $82 Tod 1% F 4955
I Lt 5938900 3 i 58,535 36% F 4854
MRS L 5051700 3 k3 $73,208 1% D 5354
[HMa2S SOET 400 3 g 89 a4 1% C 5053
D558 51,002,000 3 264 53,795 4% F 5055
D027 51,147.600 3 6 5191,267 N4 D 3355
DG744 S1,165,400 3 161 57,239 2% F 4854
Dos>59 51,826,300 3 09 $26 408 0% F S055
D04z 51,904,800 3 30 BIE00s 39% F.G 4855
TOTAL |527,928 500
Sorted by Cost per Address
D076 £20,000 K| 54 5370 T4% F 4853
CrL30] 2105700 ] 24% 5415 0% b} 5354
(X936 145,900 3 223 Sp4E 0% C §354
D301 £20.400 K| 45 051 10054 C 3134
D)9t ] 276,70 ] 279 5092 (94 G 4756
CA056 30,100 ] 473 §LN7 3% F dE34
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Outfall [2-Yecar CIP| 2-Year | Wumber | Cost per | Percent of ity Facet
System Cost Category of Address | System Single | Council | Number
D Addresses Family ! District

Dos3T 106,200 { 39 £2.723 106%% F s34
DoTo4 $233,500 [ 85 £2,724 106% F 4853
D1391 $164,500 i ¢ $2,742 110% G 4756
D32 $58,300 i 36 £2,744 130% C 5234
DO580 5338100 ( 11é 32915 100% tE  F 4954
D133¢ 5570500 | 182 £3,135 1% t  F 4954
DOG0G $718 800 ! 234 £3,157 6% F 4954
D330 £397 500 1 125 £3,1381 100% C 5053
JECIE 5167500 ] 30 £3358 68% I 5556
D534 £1,638 810 1 438 £3,358 (158 F 5055
D601 5201600 1 &0 $3.360; 9% F 4954
D68 $511400) 1 150 53.409] )% F 4854
D053 1 615,200 ] 176 53,495 100% F 4954
D3396 £359,500 L 101 £3,563 10025 C 5052
D58l 5530400 1 135 51,929 ([ E 4954
Diy595 754,000 ] 189 53,989 100% F 4954
DG £345,100 1 86 54,010] 4%, C SE54
M £462 400 ] 115 54,021 10N D 5435
DOER1 5751,500 1 186 54,040 TR I 5556
D022 $432.000 1 102 $4,215 100% C 5254
D551 £449.R00 1 L3 $4.367 A%, F 5054
D055 B408.600 1 L6 $4.421 10084 C 5153
DOT81 8475400 1 Lo? $4.443 T F 4854
D630 §013,500 1 205 $4,455 2% C 5053
D063 5S82,500 1 (30 4,481 65% C 5154
00839 5979.200] 1 214 $4,576 $7% D 5454
DoG4d6 5329,700] H 72 45719 99%% C 4952
Do9s2 $637.400] 1 134 £4.757 3% I 5556
D0514 $1,833,9£}D| 1 394 £4.781 % F 5055
D0s45 S664.300] L 136 $4,885 96% C 49532
Do4331 S780,100] 1 154 $5.066 59% C 5953
D420 $639,100 L 133 55,181 93% C 5053
D341 $ 7K1, 700} L 132 %5308 9% C 154
Do124 1,103,200 [ 206 55,353 [00% C 5254
D925 309,400 P 35 85,023 98% it 4756
D578 51,404,000 | 248 $5,641 98% F 5054
D37 803,00 1 141 $3,70% % C 5355
D311 35E8, 500 i 99 $5.944 100 C 5154
D358 51,084 500 i [2§ $3,992 29% C 5154

Turner Collie @ Braden Inc

TABLE 5D

2-YEAR COST — GROUP 3

BRAYS BAYOU

Outfall |2-Year CIP| I-Year | Number | Cost per Percent of City Facet
System Cost Category of Address | System Single | Council | Mumber
LI Addresses Family Dristrict

1381 5940400 1 156 56,028 4% F 5054
DO526 £1,511300 1 247 $6,119¢ 1% F 5055
B022 $1,054,100 1 172 $6,128 20% I 3356
[ ANES 5292610 1 4711 56,134 5% F 4853
DOTi4 3729900 1 118 56,185] 7% F 4854
D46 51,950,300 1 a7 56,353 42% I 5555
[543 51,676,300 1 252 56,652 100% F 5054
D725 51,852,700 1 267 56,939 97% F 4853
DOGN 5215,60H 1 30 57,187 17% ; 5655
DO36% §1.622.500 1 24 37,243 G% C 5053
DiG42 51,060,700 L 143 37417 % C 5052
D0632 Sl.?]‘]_.#ﬂ![]' 1 210 .70 100% C 4953
Do914 Sl,LED,lEH]' L 132 38117 49%; F 5055
Dns37 33501 IZH]I L 40 $8,753 1.2 C.F 5055
D015 $475.800] | 50 39516 92% C 5154
DOB10 5324 000 L n 810,481 LH0%a G 4855
Dirlad £1.262.000 L LLS $10.983 9L F 5154
Di6% $1,360,600 L 123 511,062 9 D 5455
D220 $1.003.300 | X 512,088 2% F 4835
DT 170,100 [ 13 313,085 1% F 4955
Dngd $1.642,100 i 24 ¥13,243 I F 44955
D349 $1.237 K} ] &7 4,111 T O 5455
D4R 32,566,000 1 173 314,832 4% C 5053
DEO3 $153,000 1 Lo BIR 500 0% F 4855
00573 3594.40G 1 32 518,575 46% F 49535
(HIG93 51,060,100 1 iq £24 093 #6% D 3355
Do3te §147,000 1 6 $24.500] 1% C 3154
DO799 3285800 1 i0 528,580] 0% G 4855
Drkas 39539, 800 L 25 338,392 X5% C 5053
DO0E | $14.749200] L 227 $64,974 0% C 5254, 53154
D57 1644 600 L 8 80575 1 C 5234
DoL9s 3549300 I B 391,550 ¥ C 3154
TOTAL | 581,777,100

2l




FOnttall |2-Year CIP]  5-Year | Additionul | 2-Year | City | Facet
Systemn Cost sStorm Cost | Lor 5-Year | Categiry| Councll | Mumber
10 Storm District

Sarted by Additiensl fur 5=Year Storm

N3G S201.800]  $211,800]  $10.000] | T 3154
L)155 £273.200] 5285500 $12.300 1 C 5254
212 | 5742700  %761,800 £19,100 [ c 5153
n0Zal $173.000] 5193200 520000 | =T 5152
10290 $256,100]  $202,000| 33AR00| 1 C 5153
EEE $720.000]  $764.900[ 3448000 | D 5155
DO917 SG71,700]  §730.200]  %5R900| 1 TF 4854
D066 11424000 F1,230,800 ERR,400 1 F 4052
1353 2519000 %341,200 £59.300 | G 5254
00320 $1.307.300 H1A13.100]  $105800[ 1 T 5183
0056 5975 400] 1,085,200 S107.800] 1 D 5455 |
0323 5068300 $1L080.8000  $112,500] 1 C 5153
DOIYE 5176600 %253,100]  %126500] 1 C 5152
DG735 Ft,273,E00 5]41,:115,:100 !Fldl,(i()() 1 F I 4854
Di3832 517989000 $1,855,700] F1aE00] 1 c__ | §is3
D08RY 51,492,600 %1,678,200]  F1a5,600 “F 4854
00503 w68 4000 51,058,400 $194.000 1 ¢ | s0s2
Do113 $7.355,200] 52,552,600 5197,400] ¢ C 5254
DO71E %Ga3, 100 SB50.B0Q|  8316.100| 1 F 4853
FREL] %2734, 100 $2058.200| s224.100] 1 C 5153
120425 £1,067,2000 §1301,600] $234400f ! ¥ 5054
DOGAT | %1,433,600] 51,685,500 $251.900 " 1 c 4957
D020 $2.140,400] £2.399,100] §258700] 1 < 5153
11192 £1.092.700] $1361.400] 5268700 | C 5153
DOTRR $2,757,600| $3,047200( 5289600 | C 5133
073G g0] 372000 E372e00] A I 4853
007 $393.200|  §775.900] s3sz700[ 1 G AR56
D080 £9.981,200] $1.966900] §385,700 ] ) 5454
DO180 $4,006,100] $4.419,200] S413,100] | . 5753
130518 ?Fl,]:i?,ﬂ()(_l 5;2,757,1{)(1 $d19,3(]() | I alkhd
DOT34 5399200  £916,100]  $316,900 1 C 5251
D0IB8 | $285900] 5817800 $:31900f 1 C h152
D0037 $1,600,100] 54353600 §753.500] 1 ] 7355
120549 50| _ 782300 EURZM0] A I L
1876 55 872000 56.542300] %970,300 l I 545G
D0AGO Cg0] T3z 000 %1Laane00) A C 2052
TOTAL | $47.442 000] $57,752,600[ 510,310,600

TABLE 7D
5-YEAR COST - GROUP 1
BRAYS BAYOU
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TABLE &D

2-YEAR COST - GROUP 4

Outiall [2-Year CIP| 2-Year | Number { Costper | Percent of Cigy Facet
System Cost Catepory of Address | System Single| Council | Number
ID Addresses Family District

DOsre 8521 4HD 3 21 $1,019 100% G 4RSS
o7 118,500 3 i3 51,049 100% [ 5556
D427 $41.600 3 28 81,486 G1% F S054
D0v741 §116,600 3 163 £1,942 1223 F 4854
D536 34637 800 3 327 81,930 1523 CF 5055
00467 $70%,300 3 345 52,056 12 C 5052
D499 S172.7200 3 0 $2.272 50% C 5052
D595 SHEE E 134 $2,319 1% F 4954
D557 $11,800 3 5 2,360 % F 5055
DoaG? 561 400 1 221 $£2,540 57% I 56356
D030 §29.904 3 10 32,9010 50% I 5556
D552 $109,400| 3 35 $3.126 100 F 4954
D031 563 800 3 20 $3,190 45% I 5536
Do4s5& 767 600 3 240 $3.198 0% C 5053
EMIS8G $354 %00 3 103 33,4445 0% F 4954
D558 51,002,300 3 264 33,795 4% F 5055
D347 $245,800] 3 61 $4,046 0% C 5153
D020 5240, 800] 3 549 54 459] U409 I 5556
D24 464,000 3 93 54,539 6% i 5536
D556 $10,100 3 2 55,050 % F 5055
Daan 800,500 i 155 $5,165 60 C 5152
0048 5313200 3 53 55,904 T2% i 5535
C0213 §35, 7043 3 a 55,950 L30%% C 5154
P1i4 $625 003 K 97 86,443 2% C 5255
D584 87306 k| 28 56,559 6% F 4954
{033 154 300 3 3 56,709 87% [ 5556
D340 81,165,400 3 161 £2.2139 2% F 4854
DOSEN §690,200 3 E3 £3.316 499 [ 5556
D779 §938 M0 3 110 38,535 I6% F 4854
DHHI39 S481,000 3 51 $9.43] 4% [ 5535
D183 $39,200] 3 4 $9, 204} 0% C 5253
Do62% $987.400| 3 9% 39,974 P4 C 3053
20705 533,000 3 3 S10,MC 1% F 48355
D901 £143 130 1 9 £16,444 56% F 4855
D045 3174500 k) LG £17.450 50% ! 5555
D704 300,600 1 L7 517,682 1% F 4535
D850 P44, 70D 1 12 §21,300 0% D 5455
153 F2AE 10D 3 11 522555 0% C 51354
DoG6s2 13,100 3 5 §22.520 { F 4954

BRAYS BAYQ!I

{ Qutfall (Z-Year CIP} 2-¥ear { Number | Cost per | Percentofl City Facet
{ System Cost Category of Address |System Single| Council | Number
1 ID Addresses Family Dristrict
DaA9? 507,100 3 21 524,148 3% F 44054
M550 3,826,300 3 a9 526,462 0% E 5055
{D0721 135,800 3 5 527,160 40% F 4854
D1303 3507, (1 3 ) $33,059 4% b 5455
100535 $101,0410 3 3 533,667 (132 C.F 5055
D842 31,504 200 3 50 538,095 39% Fir 4855
(DO7ET | §547,000 3 i2 45,583 Fra F 4855
D57 {  5107,700 3 2 $53,850 054 C 5053
D93z 4 5605,100 3 k] 355,009 L8% F 4932
Da428 1| 5368,500 3 & 561,417 ¥ C 3053
DES2 5503, 700 3 E $62,063 0% D 3354
DOMET £208,0 3 3 £6%,313 0% C 5033
Dira9 5951700 3 L3 $73,208 5} D 5354
D485 §302,500 k. 4 375,625 0% C 5053
Did14 5390, 2400 L 5 £73.040 1% I 35358
jDns1L S5T73, 300 3 7 81,500 (22 F 5135
[D704s s9L0400] 3 11 382,764 Yo F 4955
D0a%L 5474, 800 3 5 594,350 0% D 5335
1Da00 8112200 3 1 SL12,280 [ G 4955
D459 5138501 3 1 F138, 200 Ura C 5053
D416 5291 204 3 2 145,600 Lt C 5033
IDHiIR? 51,147,640 3 & 121,267 (%% O 5358
DHHIEG 5219,700 3 1 3219700 (o ] 5155
TOTAL {527,928,500
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TABLE 10D
5-YEAR COST, GROUP 4
BRAYS BAYOU

Qutfall | 2-Year CIF [3-Yeur Storm| Additiongl | 2-Year Ciy Facet

System 1D Casl Cost For 5-Year { Category | Council | Number
Slorm Distriet

Sorted by Additional for 5-Year Storm
L0539 £1,826,300] §1,827,300 £1,000 l F 5055
D0356 $10,100 511,300 81,200 3 K 5055
D0357 $11,800 $13,200 51,400 3 F 5{55
DOU3O $29.900 $32,500/ £2,600 1 1 55356
D0q14 £390,200 $398,200 £8,000 3 [ 5556
0554 50 310,500 310,500 A F 5035
D0596 $310,800|  §321,900{  $1[,100] 3 ~F 4954
05002 £112,200 $131,600 19,400 3 G 4955
130158 £248.100 3270000 £21,900 1 C 5154
Do4lG $291,200 5316500 §25,700 il c 5053
0003 50 $140,800(  $146,300 A [ 5656
0487 $208.000 3356,900( §148,900 3 C.‘ 5033
0703 i) F152,900 3153,900 A C 5153
D003 £4K1,000 §712200( 523,200 ] 1 5535
L0g9] §474,800 5720,400( $251,000 3 5] $355
D7045 210,400 31,166,200 $23G,400 3 E 4955
Do&r2 50 5367309 3367300 A C 3033
120100 50 $502,600]  3503,600 A D 5354
D063 50 $539.300| 8539300 A C 4951
noG?7 30 5600 800 $600,800 A E 4954
(00052 50 3630.200¢ 363,200 A n 5435
D7044 £300,600] §1,370,800} 51,070,200 3 F 4955
TOTAL £5,605,400] %10,608,400| %5,003,000

Turner Collie{@Braden Inc.
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TABLE 8D
5-YEAR COST, GROUP 2
BRAYS BAYOU

Qutfall
System ID

2-Year CIP
Cost

5-Year
Storm Cost

Additional
for 5-Year
Storm

2-Year
Category

City
Council
District

Facet
Number

TALLE YD

5YEAR COST, GROUI' 3

BRAYS BAY(O)

No 5-Year, Group 2 Systems.

Quifall [ T-Vear CT0 | &-Yeur | Additional | 2-Year | City Facot

System [ Cux Sterm Coyt | for 3-Yeur | Caiegory | Councll | Mumber
L GIEIT FHxivdel

morled by Additlonal for 5-Year Storm
o908 | TR0 TR 00 yroaon] 1 ] 3536
[OEI0 T2 800] 538000 w400 1 1 G | amss T
FIiRrY o000 T ETUR S EZT) T 3154
IR0 I N I’ 4455
LS $462 400 ssosa00] TTRA LT F R
10ihs § 9K, 500 N0 00 $60, 500 ] C 5154
20839 5970200 F1,043,700 fae 5000 1 ) 0 saha
120809 | d1vR a0 T EEA 6 569, 100 I F A5
FIN FULOGT00[ FLI30,700 570600 | L 5355
Ly FLL045 5000 B 017,B0G :k'.*z..!m; 1 [N Lihd
FEHT R1005,300] 51,078,300 § 7.3, (000, 1 I AR54
[:087% F1777.000]  §1309400]  SBL700 1 b 5453 |
L35 1,084,500 1,172,006 5% 7, n 1 N 4144
007 | TR KD FRY GO0, A T 5157
DO713 RA7OR00] g2 0000  ®ORE00[ 1 T ©f A8y
120491 a0 gseael T sneeoe] T C e
13014 ST020.200] %1,240,600 51720400 I F EER
03K SLAta 00l CRIRIAI00O0  SIAL000] F | suma
LYy f oy 00 712500 ST, AL I C Y RY!
TG $303,900 FAnm, 1K 105,200 i W A7 54
DO3ed | Su7h3oon|  §Laaa00]  SGI00) 1 | i 5154
121580 8§ 576, 500 74,300 LARTIR:100] I ¥ FOET]
577 TITO00 S50 RIRGSM| T 47155
g 570 000 5034 (00 F204,100 1 li A854
120511 1588, 500 57973000 $iusxuo | C 3154
0775 | RSN S G 5213, 100| 1 ¥ FTTY]
DOFT3 ¥4 400 RRAIRTOO[  Sad4300 T [ F D53
L3034 501 Sunigdol  samoE00] A C w1 |
00677 R1,000,100]  F1LALIER0] R2sT.e00 [ I 5990
DOMBS | F2,500,000 2800500  8200,500] 1 C 3053
Y] 505,000 srosa ool spmaoe] T ¢ BRI
111577 S I A F A5
130001 15,000 BR50.6001 335000 i I AB55
10494 10 S es000 dass0u00 A C 5083
120n%A S1.6AZ000]  $2.041.400 F 300 100 ! F 4055
OFE] - 0 ESI7a00 ERIVe00 A c’ EIEER
a7 L0, 000 E1,070a0] ¥ T 1 C 5052
0A30 SoR7 00t §1305000[  ¥e07,100 | D 3455
1UAYY S 000,500 $1,190,500 A C,F 5054
YRaR | T TTERGTIN K08, Y A0 RO [ C 5053
DGk SL1A AN GIH SROAD| 33,047 700 [T 7C 7 |8ha4) 5354
TUIAL SAZALHE00]  B5RH50,T00| B13,457 Wil T

TurnerCollie(CBradenInc
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TABLE GLOSSARY

2-Year Analysis Status

o Inadequale — Storm sewer analysis program results indicate system is not adequate.

s Adequate — Storm sewer analysis program resules indicate system is adequate.

» Cannot Analyze — System couid not be analyzed with the storm sewer analysis program due to lack of
inlormation.

2-Year CIP Cost — Probable cost to meet 2-year design criteria

Additional for 5-Year — Additional cost for major thorough(ares criteria (S-year storm)

Group

Group |
Group 2
Group 3

Group 4

Category

Category |

Category 2

Category 3

Category 4

Category 5

Category A

Systems that have roported structuce and street-related (looding complaints.
Systems that have reparted structurs flonding complaints only.
Systems that have reported street (loading complaints only.

Systems that have no reparted flooding complaints, Group 4 costs types will be apphicable for
catepones 3 and 4 only.

Existing storm sewer systems that have been determined ta he inadequate and where flooding
complaints have been reported within drainage boundanies.

Converting existing open-ditch systetns (non-storm sewer areas) (o storm sewer systems where
previous ltooding complaints have been reported. Proposced storm sewer systems for this category
type 2ddress the main trunk system requiremnents only.

Existing storm sewer sysiems that have been determined to be inadequate and where flooding
complaints have ntof been reported.

Convering existing open-gitch systcms (non-storm sewer arcas) to storm sewer systems where
previous flooding complaints Aave soi been reported.  Proposed storm sewer systems for this
category type address the main trunk system requirements only.

Arcas currenily considered to be undeveloped and having no delined dramage system. For this
catcgory cype, deainage areas and main (trunk) sewer systems were determined.

Existing storm sewar systems that have been delermined to be adeguate, These systems may or
may not have reported flooding complaints.

Category €2 N A — System that could not be analyzed duc to lack of storm sewer infarmation.

City Council District — City Council district within which storm sewer system is located.

Facet Number — Facet (system map) number sheet on which storm sewer system is located.

Number of Addresses — Total number of addresses that are located in storm sewer study drainage boundary.
Cost Per Address — 2-year CIP cost divided by number of addresses.

Percent of System Single Family — Percent of storm sewer system drainage area classified as a Single-family land-
use type.

Turner Collie{yBradenInc.






Pipe Diameter | Unit Cost Rate Equivalent Box Size
(in) ($41n ft) (ft x ft)
24 $240
30 $260
36 $290
42 $340
48 $370
54 $450
60 $480
66 $520
72 $550
78 $590
84 $620
%) $720
96 $760 8x7
102 $810
108 $820
114 $890
120 $930 10x9
126 $1,060 10x9
132 51,110 10 x 10
138 31,150 i0x10
144 $L,190 83x7 & 8x7
150 $1,350 8x7 & 8x8
156 $1,460 8x8 & 8x8
162 $1.450 10x9 & 8x7
168 51,490 10x9 & 8x8
174 31,540 10x10 & 8x8
180 $1,590 10x9 & 10x9
186 $1,640 10x10 & 10x9
192 $1,680 i0x10 & 10x10
198 31,730 100x10 & Bx7 & 8x7
204 31,780 10x9 & 16x9 & 8x7
210 $1,820 10x10 & 10x9 & 8x7
216 $1,870 10x10 & 10x10 & 8x7
222 $1,920 See Note 1
228 $1,970 See Note 1
234 $2,010 See Note 1
244) $2,060 See Note 1
246 $2,110 See Note 1
252 $2,150 See Note 1
258 $2,200 See Note 1

TABLE 1 — STORM SEWER UNIT COST RATES

{Pipe Diametec | Unit Cast Rate Equivalent Box Size
{in} {$n ft) {ft x fth
264 §2,250 See Note ]
270 51,300 See Nate ]
276 82340 See Nate 1
282 52,390 See Nate 1 |
288 §2,440 See Note | :

Unit Cost Rates were developed based on City of Houston Rid
Tabs for storm sewer projects constructed dunng 1994 and :
1998. i
Unit Cost Rates ipclude the follewing:
Removal of existing pipe and pavement
Startn sewer pipe
Manhaoles
Inlets
Replacement of pavement
Dewatering | : [
Trench safety
Traftic control
Engineernng acd contingency {20 percent)
Unit Cost Rates do not include the following:
Relocation of existing utilities
Acquisition ol addibional nghet-of-way

Nates

1. Equivalent box sizes for pipe diameters 212 inches or greater were not determined. [1 may be more cost¢{fective to prapose
an open channs] instead of a box.

Turner Collie{@Bradeninc.
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TABLE 2W

BUFFALO BAYOU SUMMARY OF PROPOSED IMPROVEMENTS

Outfall I-Year 2-Year CIP | Additional |5-Year Storm|Groop| 2-Year City Facet Oratrall I-Year 2-Year CIF | Additional (S-Year Storm|Group| Z-Year | City Facet
System | Amnalysis Cost lor 5-¥ear Cost Category | Council | Number System | Analysis Cost for 5-Year Cast Lategory | Council | Number
in Status District ID Status District
W97 |Enadequate $1,431,100 341400 SEA72.500[ ¢ 1 G aB57 WO245 |[nadequate 53,105,700 588%,300( 34,005,000 1 ] G 45353
w0198 [Adequate 50 S¢ S0 4 A G 4857 Wi246 |[nadequate $47,900 30 55000 4 3 G 4933
W92 [Adequate S0 S 0 4 A G a857 W0247 [[nadequate £78.800 30 578,800 4 3 G 4633
WOZ00 [Adequate 30 e I A G 4357 w0242 [Adequate 50 50 56 4 A G 4953
WOZ01 [[nadequate 5207.100 St s207100] 2 [ G 4357 w0249 [Adequate 50 S0 50| & & G 4033
WOZ02 [Adequate 50, 0] 30| 4 A G 4357 WOZS0 [Adequate S0 S0 50| & A G 4953
W0204 [Adequate S0 SO{ ¢ 4 A G 4357 w0251 [Adequate s 50 0 A G 4953
V0206 |[nadequate 5149,500; 31700 S151200] 4 3 G 4357 W0252 |inadequate $%64,800 50 3964800 4 3 G 45953
W0208 |Adequate SO} S0} 50| 4 A G 4857 W0233 [[nadequate $506,400] S0 $506.400] 4 3 G a%53
W209 [Inadequate $8.814,500] sof  S&814.300] 4 k1 G 4858 W0Z34 [Adequate ]| 50 il A G A355
W02 {Inadequate 53,134,200 sS0E, 700 S3,622500] 4 3 G 4357 W023S [Cannot 31 50 S 4 | CN.A G 4558
W0211 [inadequate 5144 200 $223,100 S67.000] 4 3 G 4357 Analyze
[ W12 Jinadequate $253,800 §134,000 t3a7800| 4 3 G 4857 WO2SE [Adequate Si 50 S & G £933
W13 |Inadequate 54,190,000 5887400 Sso77a400] ) 1 G 4858 Wi257 [Inadequate SLTLE200)  51,571.000] 3287200 4 3 G 2953
W02 14 flnadequate £527,700 S17.800 £345500] 4 3 A 4853 W0233 [Carmot S0f it il CMA G 40538
Wi215 |[nadequate $524,700 558,00 £582,700| 4 3 A 4838 Analyze
W0216 [[nadequate $145,30G £304.300 £450.100! " & 3 A 4833 W02 |Tnadequate ST43.B601  S1es900f  SRI27O0V 4 3 G 433538
W0Z17T [[nadequate SOR0, 400 170,000  $1,1354000 & 3 A 4858 W02l |Cannot B0 50 Sﬂﬁ 4 CHN.A A 4958
w218 [[nadequate $901,90G 5268200  SL170.100; 4 3 A 4853 Analyze
V0219 |[nadequate SED3 500 £177,30¢] SL,070800; 4 3 A 4853 WG] |Adequare 0 S0| s0p 4 A A 4338
w0220 |Inadequate STT9,500 S0 STT9.500] 4 3 A 48538 W26l |Inadequate SUB12 700 52,402,600 34,215,300 2 1 G 4957
Woz21 |[nadequate S214.500 50| s213.500] @ 3 A ] 4858 W0264 |Adequate ) 50 50f 4 A G| 4957
W0z22 [Adequate 0 0 ol 2 A & 4348 W0205 |Inadequate SE-EJ'D'EIE 51020 SE‘E,SDUF 4 3 G &F57
V0223 [Inadeguate 58 74 701 S180,700]  S1,055400] 4 3 G | 4837 W0266 |[Inadequate 5166,1040) 577,500 SXM1500] 4 3 G £957
#0224 |adeguate 53932200 S407.000 $4.339,200| L 1 G | 488 WPO263 |Imadequate 5463,000] 50 3405.000] 4 3 G a957
W0225 |Inadequate 51,058,800 5348.200] 1,407,000 4 3 G { 4837 W269 |Inadequate 3543.500] SO 3541800 4 3 G 4957
WHZZ6 |Adequate 50 50 ) A G 4057 Wi271 |Inadequate s2L19.600] 524 200 34380 4 3 o 056
WOZ27 |Adequate S0 50 W 2 A G | 4937 WO0273 |Inadequate 180,600 30 $180,600f 4 3 G 5056
W0228 | Adequate S0 S0 0 4 A G | 4937 W24 |Inadequate L7900 S0 BI7900 4 K| r 5057
W0229 |Adequate %0 S0 o 4 A G | 4957 WO2TT [Inadequate $35,100 50 5285,100| 4 3 & 4957
W0230 |Adequate S il s 3 A G 4057 W0273 |Adequate g0 50 I A G 4957
WO231 [Adequate 0 ] = N G 4057 WO [Cannot S0 30 Uk CHLA. G 4957
Wi232 |Inadequale 354,600 50 554600 4 3 G 4957 Analyze
Wi234 MDQUZ[E ] 20 0 4 A G 4957 W20 |[C=nnat S0 0 B0 4 CNA. 4 4057
WO235 [Adequate 50 50 1 A G 4957 Analyze
WO236 fAdequate 0 0 0l 3 Y G 57 Wi281 |[nzdequate $24,900 0 S24.000 4 1 G 4057
w0237 [ Adoquate - < s = 5 05T WO22Z |[nadequate 369,300 354,900 5754200 4 ! G 4057
Wi230 |nadeqaate 51,064,500 0| $1.059500, 4 3 G| 4957 W0284 |Cannet 30 o Wl o4 | CRAL G 4957
W0230 |Adequate 50 50 ST A G | 4%t AN ga‘}'f = - et
W242 [Adequate S0 i S0, & A G 4957 Aﬂ‘;?_fm A 3
[:,giji Equ:;te 525”-‘323 55”423 5“‘“"*"23; : i g :3;; WO2E7 finadequate 5315600 S sascoo) 4 3 G | 295
- ! WO258 |Adequate =0 S0 sof 4 A G 4938

TurmerCollied Braden Inc.
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TABLE 2W

BUFFALC BAYOLU SUMMARY OF PROPOSED [IMPROVEMENTS

Cludall X-Year Z-Year CIP | Additional (5-Year Storm]{Grozp| 2-Year City Facet
Swvsiem | Analysis Cost for 5-Year Cest Category | Council | Number
1 'ID Status Bristrict
w0501 fAdequate Sa 50 50| 4 A G | 5157
W02 (Inadequate $43.700 50 37000 3 ] o 5157
W03 | Inadequate 871,600 1] STlek0l 3 ] G 5157
WG4 |Adequate T | 0] EE A G 5157
W0ED5 [Adequate s0] 0 s 4 A G 5157
W61l ([nadequate 58,)86300] 55,057,900 $13,244200] | ] G 5156
w0613 [Adequate S0} 0 0 4 A G 5157
Wi514 |Inadequate £2,842 600 569E (00| 53 540600 4 3 G 5157
W0515 [Adequate 0 10 6| 4 A G 5157
w0516 |Adequate 30 0 50| 4 A G 3157
W61 |[nzdequate 818,406 30 Sg18.400| 4 i G 5157
Wi61% ([nadequate $159,200] S0 s339 00| 4 3 G 3157
W20 [Adequate 30 30 sa] 4 A G 3157
w0621 (Adequate 30 i} saf 4 A G 5157
Wez2 [Adegusts 5 S sof 4 A G 5257
w0623 [Adequate S0 S sol 4 A 0 5257
W64 jinadequate 81,092,600 £96,200) $LIBS500] 1 1 [ 5i36
W25 JAdegquate S0 S0j 507 35 A g 5256
Wikeo |Adequate S0l 32,938,500 $2935500; ) A G SLaG
WY lEnadequate 55415001 51,3 E'EI,J'DEII ISTLR000 3 1 G 515%
W69 [Adequate S0 50} S 4 A C 5156
WileID fAdequate 50 X0 H| 4 A C 515G
W0632 [Adequate B0) 54273 400[ 842784040 ] A 5 5256
W0611 |Adequate 0 5603300 S6H0130] 3 & G 5157
Wie3d |Adequate B0 5426,5904) 34205001 4 A G 5237
WoH3s Mot Analyzed 0 50 M| WA MiA | 5457
WG |Adequale 0 30 W 4 A G 557
W0837 |Adequate £ 50 1] A D 5357
W053E [Adequate 0 30 M| 1 A D 5357
WN53H [Adequate ) 524560 S24560400 3 A D NENYY
W0edd [Adequase 0 10 W 4 A o 5357
F Wed1 |Adequate O 5161990 Slelen0 4 A D 53157
W0EA2 |Adequate W 0 H 4 A D 5157
Wiedd (Adequate 20 b1 0w 14 A D 5357
W0545 [Adequate b h2) W 3 A b 5337
W0647 |Adequate 0 5357400 SS557400f 4 A I 3157
WG48 |Adequate 0 234,600 34600 4 A I 5357
W0A43 [Adequate 0 10 s 4 A 1 5457 |
W65 |Adequate 20 30 H| 4 A I 5457
W0052 |Adequate 0 p 4 A [ 457
W63 |Adequate 2L 10 ¥ 4 A I 5§57
W05 [Adequase 0 5232400 5232400, 4 . [ SE5T
WOG656 |[nadequate $537.900[ 52038440 52616300, 4 ] L 5537

Outfall|  2-Year 2-Year CIP | Additional |5-Year Storm|Growp| 2-Year | Citv [ Facet
| System i Analysis Cast for 5-Year Cost Categary | Council | Kumber
[ Status District
W57 (Adequate 50 S0 W o A [ 5457
WOS5E {Adequate S0 S20e2.300 52023000 24 A [ 5457
WG5S |Adequate 0 5480000 PAS0000 4 A H 5457
WG |Adequeate 50 554,000 S54000] 4 A H 5457
{ WSt |Adequate S0 Li62 B0 S162,8300] 4 A H 54357
{ WD564 |Adequate s0 £163,100 Llaz 0y 4 A H 5437
{ WS |Adequate &0 b 0] 4 A H 5457
W66 jAdequate 50 b a3 A H 5457
WOGET [Adequate 5 3724200 Svag o0l f ) A H 5537
WS6E |Adequate 0 "0 21 4 4 A H 55357
W0659 |[nadequzte 5524700  $1.048.800) S$1,573.500] 3 | L H 5537
WieT (Adequate L 3202 0k 5212600 3 A I 5557
w671 |Adequate 30 3323200 5323200] 4 A I 5587
Wa672 [Adequate 3 3E35 904 SRIsH00) 2 A Cr 5157
WO673 [Cannot £} 3¢ sor 4 C.HA. G 5157
Analyze
WaeT6 ([oadegquats 51,287 5043 3125000  §1,512,500( 3 1 G 3156
WO67T |Adequate 30 S¢ sSof 1 A G 5257
Wan?E [[nadequate 52,542 7 S2AE0. 900 523326000 1 1 > 3257
Weo7% |[nadegunate §8.219.600 S 58219800 1 1 G 5257
Woasl [Adequate 3] 50 81 A D 3357
#6381 [Inadeguate 895,90 St SEGS. 0 3 1 D §357
W682 |Inadeguate 946,040 SE2.600)  S1.028.6000 | 1 D 5357
W083 (Mot Analvzed ¥ SIH &0 3 i I 3357
W684 Mot Analvzed 30 S( B 4 WNIA I 5437
WOGES Mot Analvzed 30 S0 s 4 MiA | 5457
WHo86 |[Inadequate S2IA19 KK STSOL B0 S31,000,1000 | 1 I 5357
WOORE |Adequate 0 S0 sop 4 A I 5457
Woa%) |Adequate i S0 SOE 4 A I 5356
W62 | Adequate 0 30 30 4 A G 5157
Pon94 [Adequate 30 54,800 B4800] 3 A G 5157
WG9S [[nadequate 567,300 ¥} $67,300] 2 1 Z 5150
WHE96 |Cannat 35 $0 Slilf 4 CH.A C 5156
Analyze
w537 |[nadequate 34,435,300 3692,4006) IS028700)] | ] 1 G 5036
w698 ([nadequate £3,350 200 2104900 536557001 1 1 C 5056
W063% [[nadeguate §3,624,400 30031001 34.317.500] | 1 C 5136
WOI0D [Adequate 0 50 saf 3 A G 5037
W [Cannot 50 34 a0 £ ChlA i 5154
Analyvze
W02 [Adeguate 50 £ saf 4 & [ 5457
W33 finadequate S641 600 551,%M 093,50 4 1 [ 345
W0704 fnadequate 8952200 S44. 800 99700 1 L H $457

|
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TABLE 2%
51 IMARY OF PROPOSED IMPROVEMENTS

B! TFALO BAYOQ
Oudlall 3-Year 1-Year CIP { Additional }S-Year Storm|Grouwp| 2-Year | City Facet
System | Analysis Caost for S5-Year Cost Category | Council | Mumber
ib Slatus Districe
W0T05 |[Radequate $4,228.300] S1,050400F S5, 2TE.THM 3 1 I 5457
1 WO |Iradequate §£3.848.100 SEXMI0p  S467160KY 1 [ H 5457
§ WOT07 | Adeguate S0 0| 53 4 A ] 5557
1 WOTOE pAdeguate S 5246, 1 H)| $M6.100) 1 A G 5157
WG709 |nadequate $1,468,300 S120,80M] 84,583,100 3 1 G 5158
W07 10 [Inadequate $004,600 S189.500 EE3A50) L 1 G 3258
WOT11 |[Inadequate $1.,048,300) SO68.0001  SL,7185,108 | 1 g 5257
A0750 |Adeguate S0 30 Ml 4 A A 4959
W{751 {Adeguale St 30 [ 4 A A 4939
WO752 {Adequate 0 i B[ 4 A A 4959
WO300 [Adeguate 0 G 2] 4 A G 5057
W01 [Adequale 0 0 sl 4 A [ 5357
WiA02 |Adequate b 50 51 4 A [ 5357
W0OEM ([nadequate $1,780, 500 S237500)  52ME300| 1 | [ 5556
W0BDS5 [Adequate 30) (5] sol 4 A [ 5557
WOE05 [Cannot 301 30 sof 1 CHMA. G 4836
Anaryme
WOEDY [Adeguate i 50 SH 4 A I 3357
WOEED [Adequare 0 50 53 4 A I 5357
WRY) [Adequate 50 ED 1H A A 5357
W1001 [Proposed 51,250.200 B0 S1.r50200 2 2 G 4557
System
W32 [Froposed 5420,100 S0 S420,1001 3 2 A 4358
Swstemn
W0H [Proposed 31,323,500 50 s1.532350 L 2 A AR5E
Systemn
W04 |Proposed 5% 14 QG| 50 S514.500; 3 2 M q£59
System
WIS (Proposed 83,015,754 ] FIN1s,7000 1 2 A 4839
System
WI00G (Proposed 51.407,900 0 BLA0TIUR 3 2 A 4550
System
WI008 |Proposed 51,153,544 B0 BN,133.30G] 3 2 A 455%
System ]
{ WI100% (Proposed 52469800 S0 526980 2 1 A 5959
System
W1010 [Proposed %1.,436.200 SO 514362000 1 2 A 4939
Sy¥stem
W01l |Proposed 0,320,700 S 3133007 1] 2 A 4938
Swstern
VW02 |Propnsed St 245,500 20| BL.248500 1 2 A ] 4938
Swystemn
W01 |Propased £390,50D S0l $590,800| 2 2 44958
System

Oetlall 2-Year Z-Year CIP | Additional |S-Year Storm|Group| 2-Year City Facet
System | Analysis Cost for 5-¥ear Cuost Category | Council { Mumber
G Status District

w1014 |Propased 5%64.340 B108.30) B 0720000 L 2 A 4958
System

WI1015 |Propased 51,316,714 ) 516,700 L 2 (5 2957
System

W 1014 |Proposed 5621600 10 Tozi sl L 2 G 4957
System

W10L7 |Proposed $426,900 0 54265000 i 2 G 4957
| System 3

W1018 [Proposed £3,135,000 52094000 533454008 3 o 2 G 5059
S ystem E 1

W1019 |Proposed £3,460,30: SEE, 000§ 53,543,300, 2 2 G 3059
System :

Wl0z0 |Proposed 3603, 00 0] 5605600 3 2 A 039
Swstemn 1

W1021 {Propased 51,394,004 3249007 514185900 ] 2 A 50538
Swstern

W1022 [Proposed $793,804 S0 S793 800 3 2 A 5039

[ Swstem

WE023 [Proposed 5491,700 S0 SA91.70G) 3 2 A 5059
Svstem

W1024 |Propased $2,13%,70D 32215001 32361200 1 2 A 2639
System

W 1025 [Propased 5546,4400 SL18.206 ood4600( 2 2 A 5159
System

W 1020 [Proposed 716,400 539 708 £776,100 L 2 A 5150
System

W1027 Proposed 31228, 200 5135300  S1203 500y 2 2 A 5159
System

W 023 |Proposed 165,500 528,504 S194000 4 4 Y 5159
System

WI02% |Proposed £732,900 161,100 SEI400G 2 2 M 5159
System

W 1030 [Proposed S43E,3G0 557, 20H)1 495500 1 2 H 5357
System

W13l |Proposed §305,6000 27 A0 132 6¥0) 3 2 B Sq5E
System

@032 jProposed 52313, E00 S0, 30 Pred 1y 3 2 B 3438
Sy'stern

WL033 WProposed 228,500 539 404) S268, 208 4 4 H 3558
Svslemn

| W34 [Propased $391,500 350,300 5341,9H( 4 4 H 5538
Systlem

w1035 [Propoesed 53,836,200 5400, MK 34303100 4 3 G 4757
System

W jProposed $333,000; 529 400 Fi624001 4 4 G 4857

TurnerCollie (Braden Inc.



TABLE 2\

BUFFALO BAYOU SUMMARY OF PROPOSED IMPROYEMENTS

Owefall 2-¥ear 1-Year CIP | Additional [S-Year Starm|Group| 2-Year City Facet
System | Analysis Cost  { fors-Year Coslt Cafegory{ Council [ Number
D Status | Diiskrict

WI0R1 |Praposed §1,734.400 5174,200.  51.910.700] WA 5 A q4758
Swstem I

WI082 (Proposed Slﬁﬂ,d[l[l1 536,500t £204.9001 KA 5 G 4758
Swstem

WSS (Proposed 52 544 700 1IN0 52545000 KA 5 A 4758
Swsiem

W08 {Proposed 20770 50 32077300 Nia 5 A 4559
System

VW8S [Proposad 5534500 0 534500 New 5 A 455E
System

W 086 {Proposed SE4 56D 30 FE4| 80 WNia 5 A 4350
S¥stem

W18 1F‘mpc-5zd SEST.00 0 SEITO00| Nia 5 A 4965
S¥skem

WI10BE [Froposed 5540, 500 STEOG SAIES0| NiA 5 A 5059
System

WI1GEY [Froposed 5318100 S1T.90H} S344 00 Bia 3 A 5039
Systlem

W1090 (Proposed 5772080 a0 ST 0HY M 5 A 44560
System

W09 (Froposed 51,792,100 SH 51,792,100 MNiA 3 A 4960
System

W 102 (Proposed 33,001,600 SO1EHHY 3397960 MNia 3 A Ehil
System

W1l (Proposed 52,102,700 STATHY 32177 A} MA 5 A 4250
Systern

TOTAL 342%. 026,600 5201,5%,100( 560,720, 74

Quefall I-Year 2-Year CIP | Additienal {5-Year Storm|Group| 2-Year City Facet
Swstem | Anaivsis Cigst for 5-Year Cipst Categery | Coancit | Number
12 Status Districe
S}"Elﬁm F
W1037 (Proposed 5345300 541,160 5335:44}01 3 z G 4857
Swstern
W40 [Proposed 51209600 3 SL260600 3 2 G 3056
SsteT
Wld i |Proposed 010,600 5134400 RL045000 1 2 C 3156
System
W12 (Proposed 450,400 S0 3430500 4 <4 G 5157
Sy stem ] P
W1k (Proposed 51,011,605 S0 S1031.606 3 2 G 35T
System
Wi044 (Proposed 5696 0} 0} SeRa000f 4 o 43 5137
Syslem
WED45S (Proposed £1,926,600 S175.400 Sz 102000 2 2 [ 5056
Swsiem :
Wiika {Proposed 3373, E00 0 53T 000 2 2 G 5147
Sysiemm
W0 |Proposed FEETLSM SZ08.700  BLO0EGIO00 MeA 3 4] 505%
System
W1ds1 (Proposed 51,783,060 SOl FLYE3 000 M 5 G 305%
Syskem
W1d52 (Propased S282 400 x4 BOO SIOT200| Nia 5 & 05
System
W10 (Propased 53,173,904 32310,100]  33.410,100 dia 5 o 4757
System
Wi071 (Proposed 5285,100 50 S8, K| BiA 5 ¢ 4356
System E
WI072 |Proposed $320.000 355, 200] SIF920)| NiA 5 € 5056
1Svstem
WLO73 (Proposed $204.900 563 9000 5358, 80K WIA 5 G 3054
Swstemn F
W07 |Proposed 3329040 5507 200 5650,200] NfA 5 {3 S056
Swsfem
B0TS PProposed 1279300 524 6067 303,500 WFA 5 3 3056
System
1076 |Proposed S1ET 600 SA0,500 F228, 100 mfA 3 iz S056
S¥Ekem
WI107TT |Proposed 3950200 S55200  S1GLX0AM] NRA 3 i S056
Swstem
1 W 1078 |Propased S262 60 ] F262.600] NMA 3 H 457
. Swystem
1 w1079 |Proposad 8317500 G 23075001 Nis 3 H 5457
Sysiem
W08 |Propased 52, 0HE] A% B351,60K; 82553000 WA 3 1 4857
Swstem

TurnerCollieBraden Inc.




TABLE 3W 2-YEAR COS5T - GROUP 1

Quifall | 2-Year CIP | 2-Year | Number | Costper | Percentol City Facet
System Cost Catepary of Address System Conncil | Mumber
11 Addresses| Stngle District
Family

Sarted by 2-Year CIP Cost
WoaLn | S145, 800 | 179 K515 100%% G 4557
WISES ) £222.000 ! 57 83,911 93% L 5156
a0 £305.000 1 206 51,030 0% i 157
Woi? L4£26.900 z 31 513,771 1M % {3 4957
w1030 L38,300 2 P7 54510 100% H 5357
W14 $652 1,600 2 A4 512686 L% € 4957
WO00s 5658, 50K} ] o5% S9%9 W i3 4857
LR EE 1] $661, 60 1 Ll 3R L00% 13 3236
w02G 8716, A0k} 2 L1& 36071 L)% A SE58
w371 ST 50K 1 L3& 15,570 BEOL €3 SESG
w41 50100 G0 2 L53 12952 05 C 5156
WgE2 S9445, KK 1 548 WY B 450 D 5357
W4 L9352 200 1 | 35,508 60% H 5557
w014 5964, 500 2 i ExRED 4% A 4958
w711 1,048,105 1 418 52.507) 100% € 3257
|W564 51,087 500 1 213 5058 4% G S056
w624 31,042 600 1 11 $33,105) 0 G 3156
Wini2 %1248, 500 2 326 53,8300 96% A 4958
JWil15 F1.31e,700 2 12 - 503,288 10075 G a957
WGl 51,330,750 2 159 58,359 1002 A 4958
w021 SE,I04 500 2 118 511,814 0% A 5058
w0197 5,430,100 t El0 53,975 100% G 4R57
WGl S1.436,200] 2 195 57 408 100%% A 4459
W 1003 51 ,SIE,EDDI 2 an 35,061 LM% A 4558
WTHED %1,780,8001 1 991 1,797 BB [ 5558
W02 52,039,700, 2 258 38293 B A 5139
AEsE 52,042 300 1 3563 5,903 rk G w]
WanTE 52,542 10} 1 326 17800 1M G 5257
A1 52,921, 20K} 1 3,335 3870 £0% G 4856
WHz4s 53,115,706 1 335 15 E24) 9% £ F958
WS 23,115,706 2 249 512513 95 A 354
W9 31,624 404 1 1,297 52,794 13%; L 5156
W0706 1,848,100 1 470 83,187 75% H 5457
w224 £3,932,200 1 TR 54,874 91% G 4858
WA T4 B4 500 | 1,345 52,092 23% G 5157
w0213 54,190,500 L 519 57,921 9% G AE5E
WOSRT 54,430,304 L 1,557 £2,34% 2T G SL5G
WOshs 55,505,310 i LG5 $8,279 Fd% G La7
WWONGLL 53,180,200 i 542 $9,732 1% G SESG

BUFFALO BAYOU

Outfall | 2-Year CIP { 2-Year | Nuwwmber | Cost per Percent of City Facct
System Cost Calepory of Address Swvslemn Caouncil | Nomber
I Addresses Kingle District
Family
WG 58,219, 60K} L 1,708 E4.ELB B4 G 5257
w0573 FL4 421,50} L 2807 ¥5.138 2% G 51%a
Wiass 523,419 00K} L 4,103 5,708 5094 I 5337
TOTAL | $123,2197,300
Sorted by Cost per Address
WiHI1D S[45 80 i 175 ELS L00%% G 4837
WikH 4 52,921,200 i 3335 5ET76 &% G 4E5n
WHKDA Bo58, 500 I 5% oo e ity 4857
WM B305 004 [ 256 50,030 e G 5157
Wi582 S5, DD [ 548 5,726 i I 53157
WORG 51,780 S0} § 1 51,797 BESS | 53556
WETLL 51,048, 1K} ! 418 52,307 EO0%% iy 537
W50 53,024 A0 [ L2 52,794 3% C 51536
WOEST 3,455, 3K i L5357 §2,849 2T o 5156
WOTLD S664,5040 ] 110 $2,850 E00% ey 5236
WS T 54,084 506G 1 L3485 £2,992 23% ity 5137
Wiz 51,248 504 2 320 53,830 D% A 4938
WOS66 5227 900 ] 57 83,5911 T1% G 5156
Lo $1,431, 100 1 160 83,975 100% ity 4857
W 1030 5438300 2 a7 54,519 104 H 2337
W79 3210000 1 1.700 54,812 ET% o 5257
W54 $LOET 500 1 s £5,058 04, o s056
W3 $1.523.500 1 01 35,061 10444 A 4858
w0573 ELl4.421,500] 1 2,807 35,138 20%, G 3156
WOT04 3052500 L i71 £5,568 56% H 3457
WSl $769.500 L 138 15,576 98% G 5156
Wko £22.419.000 L 4,103 15,708 30% [ 3357
W45 53,115,700 L 535 E5B24 93% G 4958
W14 5964, 3040 X 164 £5.R80 4% A 4958
P558 52,142,804 [ 363 55,502 12% G 5156
T4 E 5910, 60K z 153 £3.5:2 %% C 5156
EGRI 5716, 4K} 2 118 86071 LD0%% A 5159
W2 53,932, 26 ] 572 S6.874 SL% G 4855
WL 51,456,200 2 95 57468 1HFS A 4959
W0s7s 5r.542700 1 1205 57,800 10094 G SI57
W0213 54,190,000 1 529 57,92 0424 G 4558
WO 53,548,114 I 471 38187 5% H 3457
WSS 55,505 24H) 1 BoS5 S5E279 4% G 3157
w1024 £2,139,700] 2 258 5829 58% A 3159

TumerCotlied@Braden inc.



TABLE 3W 2-YEAR COST - GROUP 1

Qutfall | 2-Year CI? | 2-Year | Number | Costper | Percent of City Facet
System Cost Category of Address System Council | Number
ID Addresses Single District
Family

wWi0ll $1,330,700 2 159 $8,369 100% A 4958
w0611 $8,186,300 1 842 $9,722 51% G 5156
w1021 $1,394,000 2 118 11,814 90% A 5058
W1005 $3,115,700 2 249 $12,513 95% A 4859
W1016 $621,600 2 49 $12,686 100% G 4957
w1017 $426,900 2 31 513,771 100% G 4957
W1015 $1,316,700 2 72 $18,288 100% G 4957
W0624 51,092,600 1 33 $33,109 0% G 5156
TOTAL | $123,297,300

BUFFALO BAYOU

TurnerCollie@Braden Inc.



TABLE 4W Z-YEAR COST - GROUP 2

Cutlall | 2-Year CIP | I-Year | Mumidber | Cosk per Percent of Ciby Facel
System - st Category ) Address Swstem Council | Number
D Addresses] Singlc District
! Family
Sorted by 2-Year CIP Cost
Wose3 516,800 1 36 3195 1% G § 505
W07 Si25.400 1 10 51,264 E&% A1 4959
Woxol 5207100 1 L&T 51,107 10H%% G 4857
Wodd §221 000 1 99 52,232 100% A1 %
WALH9 5209, 800 2 33 54,652 100%% A1 3959
WOLes S34i_E00 1 125 52,734 100%% G 1 43857
Wi0do §375,800 2 i 5,872 10H)%% G 3157
Woiss 540 80 1 0 4,602 EE¥ A 059
W23 S3E0 400 2 32 517075 100%% A 515%
W01 S390,800 2 a7 3071 100%% A J955
W1029 5732500 2 L46 $5.02¢ 100%% A 5159
WOsTE §786,70 1 152 85,176 0T €3 5157
W38 21,101,200 1 13 5002y BT A S05%
WoEs3 1, 168,{HH) 1 253 34127 100% G 4757
WodL7a £1.218.6000 1 255 4,595 T8% H 5457
w1027 1,228, HH 2 A% £5.557 =45%% A 515%
Win0 £1,250, M40 2 35 514,708 100% G 4557
Wo4as2 $1,452,4HH) 1 45 531,567 0% I 5557
Wos30 £1,575,700 1 15 5,012 Q0% H 5357
[W0174 $1,6104000 | 240 W S5E% 5 AR5 7
w0263 s1812,7000 | 557 3,036  319% G 4957
Wwioz9d £17197,700] L 420 6,061 4 5% G 4058
WiHgs £2.994, 500 L 36 551,573 1% G 4837
Wine £3.460,300 z 212 5lp322 L% G 5059
WIKE Sd4.1%7 300 L 22 %34 404) 25% L 5056
1WA B30, a0 i 53 57 844] G325 A 5059
LR 56,312 9 { 55} S0, 700 54% A 4059
Wik SEO200, 300 | 1,445 57,059 e A 3139
Wi TS SE3.304 400 I 3,080 §3.00H F5%% I §558
Wikai3 §235,267 9K i 2,005 512 402 T5% A 5039
TOTAL 593,540,104
Sorted by Cost per Address
Wissd SLOEDD ] 84 S195 OL%: o 3058
WD SHI7. 100 1 LET 31,1407 1K O qE5T
WoIoT 5120490 1 G0 11,264 BEY: A 4959
W34l 5221000 ! 9 52232 1% A 5059
WOESG 5341800 1 17% $2,734 140 % G 4857

B!

TEALO BAYOU

Outlall | 2-Year CIP | I-Year | Number | Cost per Percent of City Facet
System Cast Category af Address Swslem Council | Mumber
o Addiresses Single Districk
Family
Wizel 5182700 ] 597 53016 3% G 4957
WOES3 51 L8000 ] 253 127 0% {3 4757
Wod 4 S51,2E8.600 1 265 B4.508 18% H 5457
W03se T4n5E E0H) ] (5] 540600 8% A 2059
Wiaog 5x69. 800 2 33 652 R 1y A 5959
WOETD £15,104 A0 1 LR CH 55,001 95% 1 3358
Wosin 51,575,700 ] 3is B350 SH%% H 5157
Winze 572,500 2 L6 55,020 L A 5159
W0sTS 5780, TH ] 152 55,176 9% G § 3i57
W07 51,228,200 2 21 55557 Ra% A ] 3i59
Wilda 5375800 2 i34 55672 L CH0 % G | 5157
W01l 5590,800 2 *T 56,091 LO0% A ] 4938
w0294 52797, 700 1 420 80,061 45% G ] 495R
Woi74 £1,610,4400 ] 240 86,716 51%% G g 4R57
Wia0s 510,200,300 1 LAd5 57055 &% A ] 5159
WOdiz2 53,506,700 1 T30 57844 %% A 1 5059
W85 51.i01.%00 1 L33 YA 7% A ] 3039
wzez 56,312,500 1 590 FL0.7040 54% A 495%
w0403 £25,267.900 1 2,005 BL2.602 15% A 5159
W1 51,250,124 2 3 514,708 100% o 4857
Wi e 335,900, 30H) 2 212 516,222 100% G S05%
WIg2s 554G, 40H) 2 1z 517.07% 10055 A 5159
- winas2 1,452,100 | 45 $31,567 0% I 5557
W 34,197 300 L 122 534 404 5% C 056
IWG1%S 52994, 50} 1 a6 553,473 4E% G ARST
TOTAL 503,544, L

TurnerCollie(@Braden Inc.



TABLE 5W 2-¥YEAR COST - GROUP 3

BUFFALO BAYOU
Qatfall | *Year CIP | 2-Year | Number § Cost por Fercent of City Faret Duifall | I-Year CIP | 2-Year | Mumber | Cost per Percent of ity Facet
System Cost Category ol Address System Comneil | tuwmber System Cost Categary of Address | System Council | Number
o Addresses Single Family| Dhstrict [))) Addresses |Single Eamily| District

Sorted Ly 2-Year CIP Cost W13l 83050040 2 £n7 52,850 100%% B 3458
Wial2 545,700 1 101 5452 23% O 5157 Wissl 58935, 5{H) 1 LA §3.294; 4% (1] 5357
WOGES S67.300 1 B0 5783 93% C 5156 W2 F420,180 2 123 53,361 9% A 4858
W3 87,6} | B 5523 4% o s 'W03352 $453,100 | 133 53,407 LA G 5157
w1932 5231 8} 2 65 $3,597 10405 B 5458 CIIE $2331 80 z 65 £31.597 100 B 3458
WSED 1234 35(H] | 43 54,985 10¥¥4 G 5157 WETa SI3ET 500 i 355 §3.508 LR G 1536
W 0595 527G, HH 1 30 S5,400 104 G 3137 W22 57973 EK) 2 192 54,134 B5% A 5059
W 1031 S305,000 2 147 52,850 10354 B 5458 Wilds Bl 926,600 2 424 54,544 9% [ 5036
Wi033 5345,100 2 127 S2.TI% 0% G 4857 W10Ds $1,153.300 2 245 4,707 O7% & 4930
WEND2 420,100 2 125 §1.351 9% A 4858 WOSED 5234300 L 47 F4. 985 10K & 5157
WOIg: $433,108 i 135 53.40M 14005 G 5157 WiSSE $270,0H0 L 5 55, 40K} 105 & 5157
wor E491. 700 2 66 7450 657%% & 5054 W00 5514,8001 2 1% 55,775 100%% A 42859
VWRahE 4593 2k L 2065 11,854 33% G 5157 S 10 51,407,900 2 205 36,848 FEa A S9E0
W' 100 514, 9K 2z 5 SETIS 1004 A 485% W1023 S491,70H 2 64 57450 T A 5059
WGeS 5524 700 1 a0 217459 e H 5557 Wi043 S1LOLEE00 2 130 57,752 L% o 3157
Wos2y $541,500 1 23F 51,991 46%: G 5156 Wwnros 54,228,300 ] 533 57,933 &1% | 5457
Winzo 5603, B 2 15 S5.04E 1HF a 059 f Wonz2n o0 S0 2 73 58,043 L0%%: A 059
WED22 S793,R00 2 192 54,134 Bi% A 5039 WiFna S1AGE 300 ] 5 S[7,480 T1% G 5136
WOASE E593. 000 ] 22 £3.29%4 424 D 5357 Waa 524,700 l n 51 7,400] Ori H 3537
Wig4d3 S100L 50 z 130 el ¥l LO0% G kY WED4N SE 200, 500 2 67 S18.052 LD G 5036
W08 51,152,301 z 245 &4, 70 9T A 4059 Wiss2 SL 0, TG i 1+ 518,838 1% L 5136
W10 SE,205 K] r 67 FLE054 1055 G 056 WOns3 53,350, 8K} L 155 AR 0% C 5136
WTS S1,387.5M 1 333 3,908 152 o 5156 WolL4l 51,401, 5K} L 58 $14.17C Ean < §NsS
Wol41 1,401,500 1 58 524,171 0 C 5055 WigLs £1,136,0HK) 2 13 240330 1455 G 5039
W 100G $1,407 500 2 M3 35,868 28% A 4560 ETG’I‘AL 830,852,000

WO 11,448,300 1 g4 517,480 71% € 515G

W52 1,904,770 ] JLH 518,858 3% C 5155

WS 51,926,600 2 424 54.5H 93% I 5658

WS 53,136,000 2 [2 §241,231 100% G 5059

WOHIE 53,3500, A 1 155 ERI61E HO0% iz 315G

WGETOS 54278 30 i 553 57,931 ol % I 5457

TOTAL 530,892, (HW)

Sorted by Cost per Address !

W2 §45, 7001 L Lot 5452 23% G 3157

WG9S s&7.3008 1 BS 5783 23%; C 5356 |

Wha03 571,600 1 3 SE23 4% G 3157

W93 5493 HH 1 20606 1,854 33% G 3157

wWia2? 53£1,5300 1 T 31,991} A5% G 5136
W27 5225300 2 137 L7119 (1% G 4837

13
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TABLE 6W 2-YEAR COST - GRO!

Ouifell | 2-Year CIP | 2-Year | Number | Cost per | Percentof City Facet
System Cost Category ol Address System Council | Mumber
in Addresses Single Dislrict
Family
Sarted by 2-Year CLP Cost
WalsT S13,100 3 q] 13124 ¥a G 4758
WasTs 516,200 3 d3 1370 1% A 059
wWi2Td 17,900 1 4 54475 1K G 057
WOZ2EL EERUL 1 51 $4ES 1KY 4 G 4957
0L 526, &0 1 2 513,400 ¥l A 4959
W2T? S28,i00 1 i3 S0 14 G 4957
WiHEa0 835,200 3 AL | SL73 100 A 058
Wil 52 538,704 3 43 S92t LE VS G 757
WeLTy FA(}, 0] 1 | 340,000 i G 4558
W94 T4k 20H) 3 | 340,200 1% A 5158
1WH244 ERRN 3 14 34,79 0% G 4458
W45 $54, 50 1 2 537,250 (I H 5357
W23z £54,600 3 ] 32,874 L 00%% G 4957
WidE 556,900 3 2 ®1B.450 0% A 5138
W0 $58,100 3 43 &1,351 L 00%h A 5059
Wo2ns 58,6500 k! & £9,757 0% G 4F58
WO28% 59,100 3 3 L9, 0HY [00%% G 4958
REX $61, 50 3 25 52450 100% A 4450
W04 165 2H} 3 i 85,524 10K o 5158
WOAST Feo, S 3 28 52,150 1005 A SQs0
wWnilg 07 (K 3 15 9467 1K A 4950
IRy S67, 1040 k| 20 53,3535 1(¥¥ % A 4950
WO283 875,300 3 e EEd0 104 G 4957
w0247 578800 3 10 $7.280] 100 G 4958
B05M 552,700 1 3 510,238 (i H 5457
W3z SR7,.5 3 24 13,562 L{HI%0 A £95¢
Wias3l SE8. MM 3 23 31,833 L% A AU55
WAE6S 88,4 3 02 810 L% G A9457
Wi3e7 o HE 6 33295 #00% A 4955
Wiii5E 54 I,EEIEI| 3 44 52 RS 100% A 5050
Wo150 sga600] 3 E3 57,21 0%, G ATSE
Wi032s 595,200 3 L) 53,907 1% A 4450
WS 513,500 3 sn L2076 1% A 4038
WOla3 3 108,000 3 L] 51,080 Fra A 49359
WOZAs 5105403 3 a8 52,758 [ L 0 G 4955
Wi0l13 1129 3 12 Se408 13035 A 45959
Wos1g $115,900 3 27 $4,293 1{H1%% A G054
LA (AT $1156,700 3 27 $4,322 100% A 4959

Bi

4 14
FALO BAYOU
Outfall | -Year CIF | 2-Year | Mumber | Cost per Fercent of City Facet
Sysfem st Categary ol Address Swyskem Councilt | Mumber
D Addresses Single District
Family
WSS 5127200 3 ] 52 52,445 23% o 4757
woirs 131,400 3 i 113 31,163 44% A S03E
W21l 5144 800 3 | 67 £2,181 1 [ % G 4857
WwWoz2ig £145.2010 3 i [1I8 1,231 52% A 4358
W33 §145,704 3 ] 3} 348 567 %% A 05%
W0206 %149 5MH] 3 18 BR300 100%; L 4857
W3] 515%,51H) 3 il ¥2.279 0% A 4958
Wio154 5164, (HH] 3 a5 £3,565 100%: £ 757
WoAH} 5164,6H} E| 1} 316,050 0% H 3458
Wl02d 165,50+ 4 33 5515 100%% A 5159
W65 5160, 10} 3 32 5,1 100% i 4957
W41 516730 3 2350 555 Blria G 5257
W335 5176, 50K 3 25 ET.00 1% A 4959
Wik2T3 S 180, 50} 3 224 R3S 0% G 5056
W0 % 10 B 3 G 52.B4E 46% Lt 4959
W3 5D ST 505 3 18 BL0%17 0% A 5058
Wi2G1 5200 (W 3 3E £5.411 8% b 4458
W22l 5214, 500 3 131 SLe17 TG A 4858
Va2ET 3215600 3 28 AL D5% G 4058
FIRT | 5210630 3 3 ST MH) X G 5056
LU RNER] P28 _E00 4 42 55 448 10545 H 5558
Wrls F212. 300 3 129 51.8M LK¥a G 4937
Wiza% £150,3400 3 128 51,955 94% G 4937
Woz212 £233,500 3 63 53,752 L{r= G 4857
w151 §261,200 3 15 S1T 413 21% G 4738
WO29T $263,9008 3 5 %53,180 0% G 495%
WwoasaT $273,700] 3 L 5273, 704 1% A 4958
WTS S2IB500 3 52 4494 W% B S457
Wdad 5291,600] 4 59 43226 100%% H 5558
P00 5303, 70| E| 16 £303T0 0% A J958
WikAED 5308, 50K k! s 53,5905 1o H 5357
w410 FALT 306D 3 5o £5,178 td% G 5158
WLOAG 3333 K 4 113 52,896 845 G 4857
W34 F124500 3 76 54,195 P A SGEE
WOaT £336,500 3 43 57,833 O A S059
w0172 5137, 700 3 130 53,598 (RENE G 4750
WO133 534,500 3 244 31,392 0% C 5056
W34 5351,%H 3 aa $11,7350 F% A 455%
w0434 $355,400 3 219 $1,623 94% G 5158

Turner Collie{BradenInc.



TABLE 6W 2-YEAR COST - GROUP 4

Ouifall | 2-Year CIP | 2-Year | Number | Costper Percent of Ciry Facet
System Cost Category|[  of Address Systermn Council | Mumber
[D Addresses Single District
Eamilv
WO1ED S383,500 3 18 521,306 1% G 4558
WCIED 3388600 3 73 $3,323 9% A 5058
[ Wik:1% 3389240 3 2ok 51862 Yia G S157
Wi135 $193,600 3 90 54,373 1% C 5055
Wis523 £403. 540 3 it 530e Y A 5058
W268 405 30 3 178 EX 275 6% LE 44957
W0465 E418,40G 3 41 L LHEE L 0% I 3357
Wo3s9 F444 9K 3 126 £3,3314 G0 A 3059
W02 3450,2] 4 ] $450 400§ | G 5157
w476 $458,000 } P96 32388 Te% B SE57
W43 $483,700] k| 1ns 31,31 4% G 3158
w119 $455,0010 i o 553,880 % A 4958
Wip1s3 S50, 404 3 254 51,722 0% G 4958
WikaTT 511,500 3 3n 517,063 LRE I 5557
WiMed 5502,300 3 114 S, 404 18% [ 5157
Wa193 5513,500 3 142 515616 1Kk G 4E5T
Wo3Te 55T R0 3 22 52,366 Q9% ES 5058
Woz215 5524, 70K 3 21 £12,813 48% & JE58
Wizl4 E557 T(H) 2 Zl L2512 0% A 4258
W{259 F543 804 3 135 54,028 0% & 4957
Wias6 577,900 3 2,212 5260 9% I 5557
W3S Sag, 100 2 25 56,325 2% C S5
W4ER 514,700 3 479 1,433 I H 5458
WaT3 5641,600 3 41 515,649 0% I 5457
WOIET 565,300 1 3 34,03z 10%4% G 957
WoIRS 3669,100 3 L8 301950 E00%% G 4959
W30 5691100 3 12 39399 0% A 4959
Wy S596.000F 4 20 334,804 [00%s G 3257
W19 ST06 0 3 145 £4.770 F % T 4357
W59 5723200 3 21 335419 L1113 G 4953
w220 779,560 3 434 £1,796 41% A 43538
W31 STED B30 3 162 54,810 £3% A 4959
W0618 581840 3 98 38,35t 0% G $157
W438 51T 00 3 Gl &30 L% G 5237
W57 5844 800 3 80 §10,260 3% H 5457
WO3ES 5848300 3 144 35,801 8% A 4939
Wz S85% 0K} 3 20 53,503 b G 31358
PO SRS THY 3 152 35,733 (L1 Ik 5 4557
A2 3863500 3 | 5893,500) L3 A 4835

BUFEALO BAYOU

Outfall | Z-Year CIP | 2-Year | Number | Cosiper | Percentof Ciiey Facet
Systom Lost Category ol Address Sysiem LCouncil | Member
ID Addresses Single Dristrick
Family

Wo2l2 $901,900 3 1 01 900 1% A 4858
Wi252 5964 800 3 188 £5,132 97% G 4958
W27 5949400 3 147 56,595 54% A 4858
V364 897,700 3 &b 311,368 [6ra A 50sq
(W54 S070 M 3 119 a2 1% H 5357
Wias1 51,040,100 3 116 14 968 34% H 3357
Winas? 51,042 400 3 i68 345,20 5¢ 0% H 5357
Wi225 SLOSE LD L 183 35,786§ P G 4ES7
Wos49 51,063 800 1 32 333238 0% c 5154
Woz239 51,064 500 1 x4 34,752 LG G 957
Woss0 51091 aG5 1 21 551,971 0% C 5154
Wiz 51230300 1 [ 2 59,532 %% A S05E
WNssL 5124150 i 264 54,703 0% C 5154
Wwos07 SL3%6, 100 3 7 519,663 214% & 3138
Widd 9 S1, 405, (WK} 3 455 53088 i00% O 5257
Wiag | 51,4935 800 3 1 51,495 800 e H 5439
W7 51,543,700 3 i3 ELLB.T46 ] 2 ey 51338
Widd1 51.557,200 3 555 52 806 ({1052 G 5237
WHigs 51,572,800 3 44 535,745 2% A 501549
WidED %1.587.,700 3 793 522 H1% 1 55338
WipIE6 51,594,200 3 324 54920 5% G 4939
Wo2s7 31,716,200 3 ] SLTL6.290 L% G 4938
WIzs $1,777,5004 3 G 519,730 445% A 49309
Wikd 57 51,33!5,4&0! 3 267 55,87E §5% H 5357
Wik15 511931,3&]! 3 43 540,233 0% G 5258
Wi3sa SI,QSI,EIIIH 3 230 58614 13% A D33
Wikdl3 $2,092,500] 3 323 56,480 61% G 5157
WiAET 52,327 3 3 143 Slod 5T ] 4959
W02 $2,352,2001 3 273 58,5413 0% A 4959
WSS 12,431,540 3 &4 531,608 T G 4758
WikEe 52,545 500 3 673 53,782 TA4% H S4538
Wiz £2,6353, 040 3 18 514,628 6% A 4059
Widi6 32,6560, 600 3 42 56,210 % G 5257
Wik 14 $2,342 600] 3 152 SER, ML e G 3157
Wik TE $3,046, 7003 3 83 536,707 0% 1 357
W2 1g $£3,13200F 3 373 58,402 9o G 4857
Wl03s %3 5756, 200, 4 111 534560 0% G 4757
WikdEg 55,464,500 3 4] SE33.280 0% A Si5%
WihIol 5651100 3 352 510,054 5% A 495%

Tumer Collie{Braden Inc.




TABLE oW 2-YEAR COST - GROUP 4

Craifall | 2-Year CIP | 2-Year | Mumber | Cost per Percent of Cily Facet
System Cast Category of Address System Council | Mumber
1D Addresses Single District
Famoily
FAI 2 $6,323 600 3 52 ®11,055 5% A 4939
ST ) E 1,329 $5.335| 1% A 4539
Wi 84 38,4350 405 3 1,704 £4959 % I F558
e R R L 3 1,238 7,120 2% o 4858
WIR4ES 59,958, 800| 3 3,695 §2,695 e I 3458
TOTAL | 151,701, 100|
Sorted by Cost per Address
160 535, MM 3 204 YIE 100% A 3059
IWoGs6 5577900 3 1222 260 9% [ 5557
W0 528,10 3 198 5260 100 G 4957
Twinns? 513,10 ] 51 CERE 1% G 4758
W75 516,300 K| g3 LiTo 104 A 5059
Twin2s) 524900 ] 3l E45R 1K i 4957
W] 167,300 K| 230 Lyt a0%% G 5257
| LA 180,600 K| L §80a Fla & 5056
WOraS 588200 3 L9 EEL0 (L1 G 4957
W43 5822700 ] ' H 810 13 G 525
Wozas 575,300 k! 3] S8d6 1A G 4957
W12 38700 K 41 5921 [LE S ) 4757
W 5131,]01]' 3 113 11,160 4% A S05E
W2 1 5145 ,30{]! 3 118 51,231 52% A 4858
WAL $483,700f 3 365 51,325 FES ' 5138
W00 £3E,100] 3 43 51,351 (% A s
w133 146,500 3 249 5l.3%2 0% C 5056
Wildkh Told, VM 3 2% 51433 10 H S45R
W34 1355404 3 21% ] Kok oS I 258
Wil 3XE4, 5060 3 131 514637 T 1 858
W51 35006, 4450 3 204 51,731 0% G q955
WiGIH 377950 3 434 51,790 11% A 4858
Ba1IE WLEY AL 3 129 31,801 1% G 4957
WHGLY F189.200 3 209 51,802 P G 31457
W41 £350,300 3 L33 51,955 Q4% G a%57
Wi4ED 51,587,704 E o3 32,002 Q1% | 5558
WAGS 51035, 504 K 5 32.074) L% A 4658
W358 91,800 1 44 32,086 L M54 A 5030
W21 5144.800 1 oF 22,141 L DO% o 4537
W25 $108,400 3 48 $2,258 100% G 4958
WO2a% $405,000 3 178 52,275 1 G 4957

BUFFALO BAYOU

Ourfall | 2-Year CIP | 2-Year | dMumber | Cost per Percent of City Facet
Syshem Cosl Calepory ol Address System Council | Number
I Addresses| Simgle Districi
Family
W33 515% 50K} 3 70 52279 G A JU58
WSS £522 Bk} 3 221 52,364 997 A 5058
WiATe SE68, 00K 3 1He F 52,183 9% B 5457
Wassy 56546 9K 3 .t 52,339 1685 A 5059
WiOs1a 5127 200 3 32 B2 iy 238 L 4757
0330 561,504 3 25 52450 R b A 4955
Wi1TE SE3T 00 3 138 52503 LG G 4750
WARE 39 M58 Bk 3 3,595 52,695 S f 5458
W41 31,557,200 3 55% 52,806 LOlr b 5357
SiNe 519 800 3 67 52,548 245% A 4959
W32 554 000 3 19 52,874 L5 €S 4957
V1016 533300 4 LL3 52,895 2% G 4357
WipIEd S10E,000 3 35 33,085 0% A 44930
Wikdd9 1,405 0G0 3 435 53,038 L, G 5237
LR TG0 3 21 53,355 L A 4959
RLTFER WSS IRLE N 3 25 53,494 ECH0 %G A 4959
UL ET T 544 B0 3 LI 33,531 F¥io A 5039
QLSS 3104 000 3 A £3,555 100 E; 4757
WLES 824315900 3 B7TE %31 608 T G 4758
WL95 3312,500F 3 1&2 ¥36lo 100% G 4357
W32 SET__‘S'UEII 3 24 £3.663 10H0 % A 495%
w212 sr3E00] 3 68 £1.732 10H0% G 4857
WOAGS 52.545,500] K| 673 £3.782 T4% H 545%
W0333 S83,x00 1 23 £1.815 1 A 4359
WG SRS 0T k! 220 £3,805 0% G 3158
Wiaoh 5308 50K 3 EL 53,803 0 H 5357
WO3XE 595,204 3 24 53,9074 1H¥ A 4559
W2AY 5543 B06) 3 115 54,028 L1 G 4957
R LEES 5291 g 59 225 Lk H 5553
WIS 511590 3 e 34,293 LA A 4959
W335 51146, 3 3 £4.322 LW A 49509
WOI3s 53931604 3 ] 34373 1% C 5056
W034% 3324 04H) 3 TS $4.395 0% A 5053
w0314 07000 3 L5 14457 1005 A 495%
W24 517 ,90H) 3 4 4475 100 %% G 57T
W047TS $X75,000 3 L 54 404 0T B 5457
W46 5312,3H) 3 114 B 45 1% [ 3357
W0551 $1,241, 00 3 264 54,703 0% i 3158
w0239 51,0649, 50 3 224 34752 100% G 4957

Turner Collie(OBraden Inc.



TABLE 6% 2-YEAR COST - GROLP 4

Quifall | *-Year CTP | 2-Year | Number | Cost per Pereent of City Facet
System Cost Calegory olf Address System | Cooncil | Mumber
1 3n ]} Addresces Single 1 District
Famify |

W 3 706,000 3 145 54,770 oi%% G 4557
WG h SR 3 in 54,790 LKFa G 4958
W31 5780800 3 162 S4EMD 23%% f 4952
W36 15942000 3 324 54,920 D55 G 4955
W44 RE A5G40 3 1,704 | 54,939 s I LRAT:
Win2s $165,500( 4 13 55,015 10 A ilsg
Wo2s2 3964,%00 3 188 55,132 0T G S AT
W26 $164,100 3 32 £5,191 100% G 4957
WO3E0 5388600 3 T3 £3,323 ST A S05E
W3 2E 572,090,300 3 1,119 £3,5335 T1% A 495%
W4 3 5317300 3 5% $3,378 14% G 3158
W93 506,060 3 3 £5,421 18% 3 4958
rhudLEE 5228 BOD & 42 £5,448 L 00 EH 35358
Wi SV Tk 3 L3Z 15,755 00%% G 4857
W25 S[G58.800 3 L83 15,784 92% G 4857
w0315 584530 3 L44 $5.89] 18% A 4559
WOsEs 3465, 1 (H] 3 LG8 56,195 LOAE G 49359
Wi457 £ 1,042 £0H) 3 165 34,205 30% H 3357
W35 2,650,600 3 41% S, TEG] 1% G 3357
W0423 $TOL900f 3 323 sed480]  61% G 3157
W0413 65,2000 3 i 36,5200 1005 G 5158
W02y 39400 3 147 56,595 3 S £838
W00 31.836.400 3 267 56,878 B6% H 5357
W335 316,500 3 I3 1060 LB E A 4950
wWZng 32,514,800 3 238 §7,L204 B & 58
WIS 594,600 3 L 37,177 0% G 4753
WY 5215600 3 13 37,700 e LT 4558
W2G7 5336800 3 43 §7.833 ¥4 A 5059
W24 7 S73.EM) 3 i $7.B80F 1R G 4953
W34 ST 0HH) 3 11% 58,137 1% H 3357
WG 5149500 3 L2 58,106 100 G 4857
|WoaLES 5818400 3 98 38,351 % G 3157
E AR 33,134,100 3 373 58,403 &% G 4857
{Woanz $2,3322{0) 3 273 55,543 Ee A 3959
e 51,981,200 3 23¢ SE.6LE 135% A 5058
feas) 51,040, 1C0 3 114 38,000 3% H 5357
WiN2E1 5639,300 3 73 39032 L% G 4957
[ Rt Sa06,100 3 03 39,125 2% C S055
Wo31a L1200 3 i2 59,408 L{HD5E A 4959

BUFFALO BAYQU

{ Ouifalt | 2-Vear CIP | 2-Year | Number | Cost per Perceot of City Facet
Svstem Cost Categary ol Address Svstem Council | Mumber
I Addresses Kingie Cristriet
Family
{W03260 561,10 3 12 50 599 L{d5a A 4559
W29 552,600 3 & 55,757 (a G 4958
Wo3s2 51,230,300 3 124 G922 Ta A BTIMYS
Wos1 582,700 3 L $10,33% o H 3457
W65 S428 400 3 41 316, 249 Hra | 5157
Wo4a5Y 5344 800 3 &0 £14, 500 31% H 5457
WOl S50 5196, 500) 3 LB 119,917 Hra A 5058
322 56,323,600 3 512 $11,055 B3%% A 4959
W64 S977.700] 3 B $11.369) 106% A 5059
Wol24 S351,900F 3 LK 311,730 Q7% A 4959
Wos23 5403,6000 3 1 AERIFLY 35%% A 5058
Wo3on S24,800 2 r: 513,400 T 4 4255
Woliz 32,633,000 k! 130 514,628 5% A 4259
Wo70s S641,600 3 4] 515,640 0% [ 5457
w391 33,651,100 3 132 316,054 39% b 425G
Wi3g? 52.327.X00 3 223 316,27 3% G AG5%
w490 EL6£,600 k! (G §14.4a80 0% H 54358
W4y 501,500 3 W] 517,063 h [ 3557
WaOtA] 161,200 3 15 17413 2755 O 4758
Wioid 52,842,600 3 132 518,701 1% G 5157
Wosne 51,394,100 3 7l 319663 24% {s 5158
W{zge 559, L0 3 3 119,700 100% {3 A53E
Wi3zs 51,770,500 k! 5o 19,730 46%% A 4050
WS 5183,500 k! L& 21,3056 LT G 4358
WoZis 5324,700 3 23 122313 48% A 4858
Woz14 S327.700( 3 Zl 125,129 Hra A 4858
Woes5 554,300 3 2 27,2510} o H 3357
W08 SEIE 2 3284500 % A 5158
w0293 5303,?D0| 3 Lo 23,370 T%a A 4958
Wisas El,ﬂﬁlﬁﬂ{ll 3 12 1331238 {a C FL0
W1035 $3,836,2004 4 111 §34. 560 (Fra G 4757
G LIEES S5695,000 g4 20 234 R00 LOD3a G 5257
W25 5743 800 3 23 83541% i €] 4958
{Wi365 51,572,800 3 A §33,745 20546 A 05%
Wi4TE 53,045,700 3 83 516, T07 0t ] S557
W T $40, 00 3 [ 540,00 1% G dE5E
W04 40,200 3 L S40, 24040 100s A 3158
W43s 51931304 3 43 340,225 0% G 3258
Wi 145, 7K} 3 1 £48.367 0o A 3050

TumerCallie{Braden [nc,



TABLE 6W 2-YEAR COST - GROUP 4

Outfall | 2-Year CIP | 2-Year | Number | Cost per | Percentof City Facet
System Cost Category of Address System Council | Number
ID Addresses Single District
Family

W0550 $1,091,400 3 21 $51,971 0% C 5156
w0297 $265,900 3 5 $53,180 0% G 4958
w0329 $485,000 3 9 $53,889 0% A 4958
w0271 $219,600 3 3 $73,200 0% G 5056
w0427 $1,543,700 3 13 $118,746 0% G 5158
W0489 $5,464,500 3 41 $133,280 0% A 5158
w0327 $273,700 3 1 $273,700 1% A 4958
w1042 £450,400 4 1 $450,400 1% G 5157
w0219 £893,500 3 1 $893,500 1% A 4858
WO218 $901,900 3 1 £901,900 0% A 4858
w0491 $1,495,800 3 1 $1,495,800 1% H 5459
w0257 $1,716,200 3 1 $1,716,200 1% G 4958
TOTAL | $151,701,100

B

‘FALO BAYO!
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Qutfall | 2-Year CIP |5-Year Storm| Additional | I-Year ity Facet
System Cost Cost for 5 Year |Category{ Council | Number
ID Sterm Disirict ]
Sorted by Additienal for 5Year Storm
W0kl 53,394,000  $1.418,903 LR E A S058
WHLHT S1431,100] 51,472,500 $21,400 L G 4857
Wi F052 200 SoT.000 544 800 [ I 5457
Wi 438,300 $495,500 £57,200 z H 5357
Wk $718,400 317,100 £59,7200 X A $i5%
WD £.3k5, KD 374,100 S69, 100 l G 2057
WHaT | 50 374,500 74,5000 A C 5055
WikE2 | $R5.0008 51,028,600 582,600 L D 53157
wonTy | 50 53?,[[”]' BT, L0 A G 5055
WL S0 592,500 Boz900) A G 4757
W24 $L0926000  £1,133.500 596,300 1 G JL56
W1G14 5964,300]  %1,072,600] 508,300 1 A F 4953
w1041 SA10E00) 1,045,000 S134400] 2 C S
Wt S564,60H S834,5000 SLEDR00 1 G 5256
Wik24 £2,139.700) 52,361,100 221,500 2 A SL59
W4 1,780,500 52,018,300 5237500 1 ! 3550
Worn0s 50 S3446,100 $246,100) A G 5157
WisTs 32,542,700 52,812 600 5280900 1 G 5357
Wu103 50 FIRT, TR0 BIBTION A C 305
Wiz224 33932200 54239200 S4GT 000 1 G 4858
W04 0 BAOL500 0 8491500 A G 4957
W04 50 56 1,900 BOOLEH A G 4957
W71l SLOME 00 SL7I6.100 5068000 1 G 5257
w0597 32436300 55128700 $OH0Z 400 1 G 5156
Wosa9 55,624 A0 54,317 500 1603, 100 1 C A156
W67 0 724200 §T4200 A H 5557
Ws95 85,503,300 56,232 T0) 127 400 1 G 5157
W0o3o 50 P70 BP0 A G 4057
W06 §3.848, 100 54671600 3823 500 1 H 5457
Wwoz13 $LIM006 55077400 TRET 400 1 G 4858
W58 S2 142 B0 53 0364060 3853600 1 G 5156
JW0z245 SELLSMD 54,005,000 SRE0.300 1 G 4958
{WHi0 SL43800) SLH2IM| 51696400 1 G 4857
W37 SA0R4 500 SS.MA TR S[L119.200 1 G 5157
{WHI32 B OSLI%2G0)  SEI94200( A G 4956
Wong ¥ SLIAGND) 51233000 A G 5036
W47 Bl SLG0G6SA| SIG069M) A G 4958
w47 ] 51,910,700 51910, 7M0 A G 4557
{WH35 80 519230000 si15%30000 A C 5055

TABLE ™ 5-YEAR COST - GROUP |

BUFFALO BAY O

Outiall | 2-Year CIP |5Year Storm| Additiona! | 2-Year City Facet
System Cost Cost for 5 Year [Category| Couacil | Number
11 Storm District

WLT S 31949400 %1.549.480 A C 3356
We2E S0 32,938,500 22938500 A G 156
S5 (MRS S6ABS00] 54308600  53.846,100 1 & 4857
WG SO 342784040 84178400 A o 3256
WG BB 1863000 S13 244200 55057900 i G 5156
Y0573 3144215000 S21 488706  $7.067 20 [ & 5156
WHIEY sof  s3esngn srosesodl A e 5056
WI6SS S 01%.000] 831,000,100 57,591,100 ¢ ] 5357
Woo14 $2921,200F  S25,589,300{ 522,668,100 t G 4556
TOTAL | 5101.958,000( SEiS647L.80d( 584,513,30¢

Turner ColliedBraden Inc.



TABLE 8W 5-YEAR COST -~ GROUP 2
BUFFALO BAYOU

TABLE 9W 5-YEAR COST — GROGU?P 3
B FALO BAYOU

Outfall | 2-Year CIP |S-Year Storm | Additional | 2-Year City Facct
Systen Cost Cost for 5 Year |Category| Couacil | Number
ID Storm District

Sorted by Additional for 5-Year Storm
WI1019 $3,460,300] 53,548,300 $88.000] 2 G 5059
w1029 $732,900| $834,000 101100 2 A 5159
w0195 $2,994,500] $3,108,500 $114,000 | G 4857
w492 $1,452,100| $1,568,700 $116,600 1 { 5557
w1025 $546,400] $664,600 $118,200f 2 A 5159
w0488 $1,161,900{  §1,226,700 §124,800] 1 A 5059
[Wig27 £1,228.200 $1,363,500 ¥ 35,300| 2 A 5159
w0474 $1,218,600  $1,411,000 $192,400] 1 H 5457
[Wio174 $1,610,400]  $1,934,800]  $324.400] i G 4857
w196 $341,800 $693,9000  $3s2,100 ! G 4857
w0530 $1,575,700]  §1,955,100]  $379,400 | H 5357
Wo019 $0 $386,500| $386,500] A G 4957
W(153 $1,168,000]  §1,580,400]  $412,400{ ] G 4757
w0332 $6,312,000]  $7.095,700]  $786,300] ] A 4953
W0033 $0 $1,379,200] 1,379,200 A G 49356
[W0402 $5,5056,700 $?,420,?_00| $1,513 500 ) A 5059
w0008 $0|  $1,555,4000 81,559,400 A G 4857
W0263 $1,812,700 $4,215,3000 $2,402,600 1 G 4957
w0479 $15,304.400 $18,366,200( $3,061800 1 1 5558
w0294 $2,797.,700]  $6,847,800] 84,050,100 1 G 4958
w0403 $25,267,900] $29.997.700] §4,729.800 1 A 5159
W0091 $4,197,300] $11,122,8300] 56,925,500 ! C 5056
w404 $10,200,300 $23,440,800] $13,240,500 ] A 5159
TOTAL | $89,230,700] $131,725,100| $42,494,400

Outfall | 2-Year CIP |5-Year Storm |Additional for] 2-Year | City Facel
System Cost Cost 5 Year Sterm | Category| Council | Number
ID District

Sorted by Additional for 5-Year Storm
wWaoe4 20 $4,800 $4,R00 A G 5157
W1031 $£305,000 $332,000 £27,000 4 B 5458
WI1032 £233 800 $274,100 $40,300 2 tE] 5458
W1037 €335 100| 5386400 $41,100 ? G 4857
WQ046 $0 $43,400 543,400 A G 4957
w709 £1,463 1300 $1,589, 100 $120.800 1 G alah
w0676 $1,387,500] 31,512,500 $125,000 1 G 5136
WO0582 £453,100] $£578,500 $125,400 1 G 5157
waozy F0 135800 135,900 A G 4957
w1043 £1,926,600| 52,102,000 F175,400 P4 I 5656
WI1018 NN 36.UUG| $3_.345.4UO $209,400 2 G 5055‘_
WE670 SO[ $212,600 $212,600 A | 5557
w006l $0| _‘.5213,100 §213.100 A G 4956
wo06ez %0 $£231,000 §231,000 A G 4936
w0639 30 £245,600 $245,600 A D 5357
w0039 %0 £260,400 $260,400 A G 4936
WQOa98 $£3,350,800 £3,655,700 £304,900 | C 5156
w0593 $493 200 $834 400 $341,200 1 G 5157
WQ071 10 $372,600 $372,600 A G 2056
W7 30 $389.400 $3£9,400 A G 4956
W06 10 3394,600¢ £394,600 A G 4956
W0633 $0 $603,300 $603,300 A G 5257
WO0552 $1,204,700 $2,676,200 $771,500 1 C 5156
Wo0672 $0 $835,900 $835,900 M G 5157
WO0ans $524,700 $1,573,500 31,048 800 1 H 5557
WQ?05 $4,2.28,300 $5,278,700]  §1,050.400] 1 I 5457
w627 £541,500 $1,921,800] $l,38{]‘3ﬂ0| 1 G 5156
w141 51,401,900 14,519,800 VER 13?,900[ L C 5055
W0006 $0[ $13,923.9001 $13.,923,900 A G 4856
TOTAL $21,700,700| 548,466,600 $16,165,000

20
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Cuifall | 2-Year CIP [5-Year Sierm| Additiooal | 2-¥ear City Facet
Systern Cost Cost for 5 Year |Categery| Covncil [ Mumber
[0 Storm District
{Sorted by Additional for 5-Year Storm
w206 $143,500] $151,200 $1,700 3 G 4857
W44 $40,200 544,300 S4.600( 2 A 5158
W08 $36,900 561,900 S5,600f 3 A 5158
WOED3 5513,500 $321,000 s7.500] 1 G 4857
WO265 588,300 598,500 $10.200] 3 G 4957
WIH S0 594,600 $L08,400 513,800 3 G 4758
Wiing 526,800 541,200 $14,400] 3 A 4959
Wo2id $527, 704 $545,500 5178000 3 A 4858
W34 $351,900 5369500 S18,0M] 3 A 4959
WO3E3 5108,0001 $126,600 S18.60 3 A 4959
w464 $512300]  $532,200 S15.900f 3 I 5357
w0297 5265 9] $289,400] 523506 3 G 4958
W0s02 50 23,600 £23.600] A B 5458
w0271 5219,600 £243,800 5242000 3 G SOS6
W0367T $336,800 £361,700 s260m 3 A 039
W60 $308.500 $335,500 27000 2 H 5357
WInze $165,500 SE 000 22500 4 A S159
WIGG $333,000 $362,400 s29400] a4 G 4857
W45 $979.000] 51,009,700 3307000 3 H S357
w413 $65,200 £37.100 $31,900] 3 G 5158
w380 3388 600 5422, 90 $3a300] 3 A 5058
WHB4E b2 $34,600 $34600] A I 5157
Wos23 5403,6001 $439,600 SI6,000F 3 A 5058
w1033 52238 300] S26%,200 S30a00f 4 H 5558
W37 SBda300]  $894.900 S50,100[ 3 H 5457
W1034 5291,600} $341,%000 $5030 4 H 5558
W50 S0 551, 700| s5L7| A G 4557
W73 5641,600 $693,500 SSLoM| 3 I S457
W91 5706000 $758,100 AT E G 4857
w299 53¢3,700 $358,960 sssa0l 3 A 4958
w0151 $251,200( $317.600 ssed00] 3 G 4758
W0243 $250,100 $307,700 ss7A00] 3 G 4957
Wi3i69 $444 900 $502.400 ssrs00] 2 A 5059
W25 $324,700 $582,700 580000 3 A 485§
WO118 50 564,460 364,600 A G SOST
[Wi3ed F977.700]  $1,043,600 £65.500] 2 A 5059
TWoaz9 $859,0K10 $929,500 $70.500 3 G 5138
w116 50 £72,900 s72500 A G S05T
Wo13s $393 600 3466,500 LYENIT E C 5056
WO266 S166,104 $241 4500 £77.5000 2 G 4957

TurmnerCollie(GBradenInc

TABLE 10W 5-YEAR COST - GROUP 4

BUFFALO BAYOU

Qutfall | 2-Year CIP |S-Year Storm| Additiona? | 2-Year City Facei
System Cuast Caost for § Year |Category| Coancift | Noamber
L ED) Storm District

W60 S0 584,000 84,000 A H 5457
W47 53,046,700  $2,137,700 £91,600 k) | 3557
w282 3659300 3754, H10 184 900 1 G 4957
WORRS S669,100 $765,400 597,300 k! G 4959
W0IT2 5337700 3449 700 STEZ 000 ] G 4750
w0124 £0 FL17,500 S5107,504 A G SQ57
Wigasz $£1,230,300 31,3499 400 $119,100 K| A SQ5E
Wos19 50 1202400 $120,200 A G 4E57T
Wlss B1.572,300 51,698 200 5125400 3 A 5059
WoL27 0 S132.904) Blazgon A G 5056
Wildd1 £167.300 $302,760 $135400] 3 G 5257
WS $164,600 $302 400 B137,800] 3 H 5453
W51 1,040,160 51,197,000 156,900 3 H 5357
W0ad1 30 S161,%30 nELARCY A D 5357
Wose] 0 $162 20 $162,800 A H 5457
WG4 30 5163,100 3163,100 A H 3457
489 35,464 300  $5,628.200 $164.200 3 A 5158
W25 5743 B0k 912,70 BLGE Q) 3 G 4958
w212 5969400  3t,139.400 3170000 3 A 4858
w465 5428400 S600,800 $172,400 3 I 5357
w329 5485000 $6640, 1 00 75,100 3 A 4958
w219 SRAI 500 SLAOT7080K FLI7.300 3 A 4858
143 50 FI7R.000 SL7EO00 A 4 056
w223 SE24.700 §FLO55400 $186,700 1 G 4857
W07 S 182,000 382,000 A C 5050
W3S S0 FIR3,700 183,70 A G 4954
w0177 S0 FIR7,500 187,515 A G 4858
w507 51,395,100  %1,587,700 3191600 3 G 5158
LAIERY 51539.500 $351,300 FLGLEGD 3 A 4058
w1214 50 FI92.500 $192,500 A G 5057
W658 st $202,100 $202.200 A I 5457
g2z S 3203400 3203400 A G 4957
W28 S $213,700 $213,700 A G 5054
303 5145700 $366,50K $220.800 3 A 5059
W21 5144 800 $367,900 £223.100 3 4 4857
W6 S0 5224 000 $224 005 A G 4955
w302 52,332200) $2.557.,50K 3225206 3 A 4959
WigEs S0 £224 500 $220,500 A C 50540
W65 S 85232 400 $232.400 A [ 5457
Wa3s 51931300  $2.164,000 $232.700 3 G 5258
w353 STLOSL.200) 32,217,100 3235900 3 A 5058
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Outfall | 2-Year CIF [5-Year Storm| Additional | 2-Year City Facet
System Cost Cost for S Year |Category| Council | Number
ID Storm District

WOIE? 50 $268,000 32680000 A G 4858
W02 18 $901,500]  $1,170,100 $268200] 3 A 4858
w0178 50 $271,200 $271,200] A G 4858
WO37Y $522 800 $794,500]  $271.700 3 A S058
w477 $511,900] $785,800 273500 3 I 5557
W17 0| S302, 500 5302,500] A C 5056
w0216 5145,300| $450,100 5304500, 3 A 4858
W67 30| $123,200 $323,2000 A I 5557
W07 30 5331604 5331000 A G 4857
WO2i2 $253,800 $567,800 5334000 3 G 4857
WH225 S10S8,800] 81,407 000 $348,2000 3 G 4857
Wall4 $0 $357.000 $357,000] A G 3057
w414 $0 $359.700 $359,700] A G 5158
(w0476 5468,000 $829.960 $361,900] 3 B 5457
W31 30 $369,800 $369.8000 A G 4957
W0427 51,543,700 51,317,900 $374,200] 3 G 5158
W29 S0 $378,500 $378,500f A G 4957
w0171 S0 $3584,000 $384,0000 A G 4758
W62 S0 $385,500]  S3RSSOO[ A I 5357
Wik 13 S2092,9000  $2.4855000  $392.600] 3 G 5157
w0450 51,836,400 32,233,100 $3196,700) 3 H 5357
W39l 55,651,100 $6,055300f  S404.700[ 3 A 4959
W57 50| $408,100] S408,100 A C 5055
W64 50| $426,500] $426,500 A G 5257
w0139 30 $431,000 5431000 A C 3056
W0175 $0 $453.800 $453,8000 A G 4758
W1035 $3,836,200) 54,303,100 $466,900] 4 G 4757
WO63% $0 $480,000 $480,000f A H 5457
WOZ1) $1,i34,200( 51,642,900 $508,700] 3 G 4857
W43 $1.557,200( 52,080,700 $523,500] 3 G 5257
WO64T 30 $557.400 $552,400] A I 5357
WO13k $606,100]  $1,192,400 $586,300) 3 C 5056
Wi436 52,660,600  $3,263,000] 602,400 3 G 5257
W49 $334,000 £945,300| $611300) 3 A 3058
W34 $355400] 5996.400{ 641000 3 G 5158
WO457 $1.042,400]  §1,722,000 $679.600 3 H 5357
W ED £383,500] $1.07%96M $696,1000 3 G 4858
W14 $2,842,600) 53,540,600 $698,000 3 G 5157
W0322 $6,323,600) 7,040,200 3716600 3 A 4959
W33 5346,500) 51,327,500 $951.0000 3 C 5056
w0491 $1495800 52,519,900 §$1.024,100) 3 H 5459

TABLE 10W 5-YEAR COST - GRO! 4
BUFFALO BAYOU
Curall | I-Year CIP |5-Year Storm| Additional | 2-Year LCity Facot
System Cost Cost for & Year (Category| Council | Mumber
ID Starm District

Wiz 12,633,000 31,803,600  $1,170,600 3 A 4959
WiM49 $1.405000[ 52628200 $1223200 3 G 5257
WS $1.587.709] 52823400 S$1235700 3 { 5558
WO ER ] $1,267800]  S1267.800] A G 4R57
Wwoa i F1343400 51343400 A G 5057
Wo2s7 171620 £3,287200)  £1,571,000 i {4 G 4958
W59 52545500 54295600 51,750,100 3 H 5458
WOLSS $2,431.900 $4304000| 51,872,100 3 G 4758
WE4A3E $822, 7Y B2 T16700 51,894,000 3 G 5257
o656 $571900  $2.616300 §2.038 400 3 I 3557
WOIEN 57,090,200  $9,567.900 S2477600) 3 A 4959
W(293 £206,0000  $2971,900 52765900 3 G a958
W04s4d SE450.400) S11,892400 SJ,ﬂdl,ﬂUD' 3 I 3558
WOARS 59958 800( 514,512,600 S#,SSB,EOCJ 3 I 3458
TOTAL | $118,997,500| 175,001,500 SSG,DI4,UH[I|

TumerColliedBraden Inc.
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TABLE GLOSSARY

2-Year Analysis Status

» Inadequatc — Storm sewer analysis program results indicate system is not adequate.

o Adequate — Storm sewer analysis program results indicate system 15 adequate.

s (anmot Analyze — Sysiem could not be analyzed with the stonm sewer analysis program due 10 lack of
uformation,

2-Year CIP Cast ~ Probable cost to meet 2-year design critena

Additional for 5-Year — Additional cost for major thoroughfares criteria (5-year storm)

Group

Group 1
Graup 2
Group 3

Group 4

Category

Category |

Category 2

Catepory 3

Category 4

Calegory 5

Catepory A

Systems that have reported stnicture and strect-related flooding cormplaints,
Systems that have reported structure flooding complatnis only.
Systems that have reported strect Nooding complaints only.

Systems that have no reported flooding complaints. Group 4 costs (ypes will be applicable for
categones 3 and 4 only.

Existing storm sewer systems that have been determined to be inadequate and where flooding
cornplaints have been reported within drainage boundaries.

Converting existing apen-ditch systems (non-storm séwer arcas) 10 5torm sewer systems where
ptevious flooding complaints have been reported. Proposed storm sewer systems for this category
type address the main trunk system regquirements only.

Existing storm sewer systems that have been determined to be inadequate and where flooding
complaints iave not been reporied.

Converling cxisting open-ditch systems {(non-storm sewer arcas) to siorm sewer systems where
previous flooding complaints kave wor been reporied. Proposcd storm scwer systems for this
category type address the main trunk system requirements anly.

Areas currently considered to be undevcloped and having no defined drammage system. For this
catepory type, drainage areas and main (trunk) sewer systems were determined.

Existing storm sewer systems that bave boen determined t be adequate. ‘These systems may or
may not have reported flooding complaints.

Category C.N.A. — System that could not be analyzed duc to lack of storm sewer information,

City Council District — City Council district within which storm sewer system is located.

Facet Number — Facet (system map) number sheet on which storm sewer system is located.

Number of Addresses — Total number of addresses that are located in storm sewer study drainage boundary.
Cost Per Address — 2-year CIP cost divided by number of addresses.

Percent of System Single Family ~ Percent of storm sewer system drainage area classified as a Single-family land-
use type.

Turner Collie{©Braden Inc.






Pipe Diameter | Unit Cost Rate Equivalent Box Size
(in) ($/1n ft) (ft x ft)
24 3240
30 $260
36 $290
42 $340
48 $370
54 $450
60 $4380
66 $520
72 $550
78 $590
84 $620
90 $720
96 3760 8x7
102 $810
108 $820
114 3890
120 3930 10x9
126 $1,060 i0x9
132 $1,110 10x 10
138 $1,150 10 x 10
144 $1,190 8x7 & B8x7
150 $1,350 8x7 & 8x8
150 51,400 §x8 & 8x8
162 $1.450 10x9 & 8x7
168 $1,490 10x9 & 8x8
174 $1,540 10x10 & 8x8
180 $1,590 10x9 & 10x9
186 31,640 10x10 & 10x9
192 $1,680 10x10 & 10x10
198 51,730 10x10 & 8x7 & 8x7
204 $1,780 10x9 & 10x9 & 8§x7
210 $1,820 10x10 & 10x9 & 8x7
216 $1,870 10x10 & 10x10 & 8x7
222 $1,920 See Note 1
228 $1,970 See Note 1
234 $2,010 See Note 1
240 $2,060 See Note 1
246 $2,110 See Note 1
252 $2,150 See Note 1
258 32,2006 See Note 1

TABLE 1 - STORM SEWER UNIT COST RATES

Pipe Diameter| Unit Cost Bate Equivalent Box Size
{im) {50 fth {fr x fi)
264 52250 See Mote |
270 52,300 See Mate |
276 52,340 See Mote |
582 52,390 See Maote 1
25838 52,440 See Mote 1

Unit Ciost Rates were developed based on City of Houston Bid
Tabs for storm sewer projects constructed duning 1994 and
1998,

Unit Cost Rates include the following:
Remaoval of existing pipe 2ad pavement
Starmn sewer pipe
banholes
Inlets
Replacement of pavement

Dewatering | ] | |

Trench safety

Traffic control

Engineering and contingency (20 percent)
L'mt Cost Rates do not include the followang:

Relocation of existing utilities

Acquisition of additional nght-of-way

Notes

1. Equivalent box sizes for pipe diameters 222 inches or preater were not detecmined. 1t may be more cost-effective (o propose
an npen channel mstead ot a bax.

Turner Collie({¢Braden Inc.






TABLE 2P

GREENS BAYOU SUMMARY OF PROPOSED IMPROVEMENTS

Chutfall X-Year 2-Year CIP | Additional [S-Year Storm|Group| 2-Vear City Facel
System ID - Analysis Cost lor 5-Year Cost Category | Conncil { Kamber
Status District
Sareed by Oatfall System [T
POOG Inadequzte $74L 8000  FRLIGO00 51,555.400] 4 k| I 5858
FOM2 Inadequate 13,300 30 $13,300] 4 3 I 5858
FO003 Adequare S0 S121,500) P121.500F 4 Y B 5858
P00 A dequare 0] 5146200 3168300 4 ] B 3858
{FO005 tnadequate 592,300 $97,300 5189600 4 3 B 5858
[Fo00s [madegquate 5594200 S256,600 31,150,800 4 3 B 5858
ROCHT [nadeguate S1S03.000) 5146200  51,6492060] 4 3 B 850
PIE Afequate kX ) 14 5 4 A B SE5E
P0G Adequate 0 31 My 4 4 I 5758
P10 Adequale 0 ] S o4 4 4 5758
POl Inadequate 65,106 S0 56511} 4 1 B 5858
Pon12 fnadequate 352 90K 51,200 4100 4 1 [ 5758
PIHI13 Adeq ate 31 S0 500 4 4 [ 5758
014 {InzZequate §41,300; 35,100 o400 o 3 B 5B5%
POOES Adequats s0 a0 m < 4 B 5158
PEILG Adequate 50 g0 sof e 4 B 5758
PrHR 17 Adequats 50 80 sof 4 4 IE 5155
PHI & Adequate 50 10 & 4 4 B 3758
PG Iradeguate E03 1405 57,500 SIO0SM 4 3 R 5858 |
POO2G Adeguate 55 10 LY I 4 B 5858 §
PO021 Inadequate 515, 70K A SI7.108 4 3 B 5858
PoO22 Adeguaie 50 50 M 4 4 B 5358
POO23 Inadequate %12 50K} E1,000 SL150y 4 3 B 5358
{P0024 Adequare 50 S0 MO A [ 5739
[Po0zs {Inadequate 344 30H) 50 o3 4 k! ! 5750
0026 flnadzquate 51 1%, 20H)) 321,600 TlahaE0n 4 3 I il
PoO27 Adequare 0] S0 S0y 4 A i S650
P28 A deqruate snf 50 s0f 4 A ! a5
P20 Adequate s0f 0 sof 4 A [ 56650
PHF3I0 Adequate g0 50 0] 4 A E 3650
POG31 [madequate §785,3H 383,700 SEGT 000 4 3 [ 3660
PO032 [nadequate SE24, 100 5259000 E1,083.200f 4 i [ 5660
PO033 Inadegare Fo25000 353, HD S628.1000 1 L B 5660
PO034 Adequate D 50 sof 3 & B 5759
FO03S Inadequate 54,248, 100 483,900 47320000 1 L B 3560
P00 36 Inadequate S1,6654000 303,106 51968500 3 1 [ sa0i
P07 Inadequate E67.100 i) 867,100 2 [ [ sG]
g1 Ak Inzdequate 2126400 G 51264000 3 L [ Fanl
P19 Adegrale i 0 1 1] 4 [ 561
P40 nnot 3G %4 S0 4 4 B 3661
Fﬁml].-ze

Cuifall

I-Year 2-¥ear CIF | Additional |[5-Year Storm|Group| 2-Year City Faret
System ID | Analysis Cost for 3Year Cost Category | Council | Mumber
Status F Dristrict
fPHI4 1 Adequale 50 M W3 & I 5661
P0042 Inadegua:e 3E&G,100 1) SB6O, 100 3 l I 5661
PO043 Adequate 50 10 ¥y 3 A I 566
P15 Inadequare 50,074,500 354200  SI,LI8TRM 1 1 I Snn!
PIH}ES jAdeguate S0 5 0 4 4 I So6l
P06 |Adeguate 30 3l 33 A L 5661
P07 Adecuale 0 50 8 1 A I 5661
P43 Adeguate N 30 ] 1 LS I 5151
PRO4 0 Adeqeate 0 S0 0] 2 A I 366l
BP0 Adeqeate 50 30 sy 3 A I 560l
P51 Adeqisace ) S0 0] 1 A B 5601
PiKi5 2 Adexeate LY S0 sop 1 A B b6l
Fiki51 [nadequate 53,595,900  S443.700]  54.039.600[ 1 1 R 5651
PG54 Adequate b S0 0 2 A B 3561
35S [nadequate S1.075 R S23s.800( 13126000 3 1 B 5661
0056 [nadequate 31,081,100 565,500 1,146,600 2 1 B ] 5641
PHIST Adeaquats Wi S0 S0 4 £ B 1 5851
PHISE Ir:adequate STELAH E5d 600 B0 4 1 ) B ] 5851
LI EY [r:adeguate SH9.4H 515,100 3224500 4 3 B 