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·: 1.,-J. ·-:::._y 
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v~~.l..~t- \;.. ... ;: 
t.~c_ .. ,,. . ___ _. .... : ..... ... .. . 

•-'" LJi..:P'!;.f"~f f,·;\. ~.JS 

AfP~i~ OVER·3;·5EAi_ SlAB (SEE NOTE) I 
~ FOR REINFORCEMENT AND TOP Of SLAB. ELEVATIONS 

m ~8!fL~:E:c~ET:o1~-~:D:: :: SLAB TO ss~ 
DENSITY AT OPTIMUM MOISTURE CONTENT AS 
OETERMl.NE BY ASTM 0-698. 
DO NOT PLACE SEAL SLAB OVER DRILLED 

. ~ )_~-=::::--~~~~~~~ 
29) "60)~ 

IJ ;;u~f;..4. -~LlbJ . . 4. 13'. ~J;Jt b~~- 1Jo1 .... ~. L.~t ... i . L;t. :.4'.lst~g A. IA: .... 4. Lill'. :4. LJ. ~-M~dJ. IL ... <i. L;;r~,i. L4:~ 13._~<Ll:t::AJ~ 

24'-0" 24'-0" 24'-0" 24'-0" 

90'-0" 92'-o" 
I 

;.c~· 
EXP. JT. 

~ 

l 
l 

~ti' ?~ I a-"® I a ~~ RJ I W <>~ ~ n.VfVJ\ t=r.1 PW I ~ ~I c 

84'-0" 

24'-0" 24'-0" 

s2·-o· 

EXP. JT. 

12•-o• = 

~ 
22'._c)U 

se'-:o" 
SEE SHEET $-IBA FOR REINF. 

.MQn;; 
1. ELEVATIONS SHOWN ON PLAN ME TOP 

OF SLAB ELEVATIONS. 
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ADJUST MH 
TO GRADE 
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i~~ 

·· .... \. ~ ~~~~-~~--__,,,; ___ -:---} ---~~.-7--;-- ,..., 

¢:::J ~ 11'~ i :~ ' <TO'RE!i(_llMl .- ~ l ITC REMA IMJ 

¢:::J . . ~" ,. ,_ ~ '~ ' · J , .-.- b ··• PROf' 2''RCP . 

·-·-·-~--·-·-·~-·-·-·-i-·-·--1.l~·-·r-~i:.£:....~~- l+OO __ !AEM~~~---~-::::AL OR. -- .. ,.-~:. ~ 
• aJ G ---t.. ~ ~ ~' .. , N ~ <fZ'OI' :., \ .~ g 

d ,. · ": i-· -T-.... --~- -"---- --------------- .-- j, 
: / . ' ._.., , c:::::> PROP IO'xlO'RCB 

c::::> '.:; • ' • ' .... ...,~---------------~"::1".':::=::,:ft~~--1 ~ 
UJ ' ... ... ~ ~ - V> 

"' . I, ~- .:::?.:::...-:-::, r-- w 

-~i~ '::X>'.~~ I ~ ~· . )'S.-.o.:;._:_~~E ~~::i3; __ .:i.J ,.!-~l . . ~'::_ j z 

--..M>-, •~-::-::· ' ~-' • ;,"-~/~ .. ;,, , -:tf.v''.,0-, .~ > / , '\ EXIST ROW 
~-• .,..., 1 I . / ·' 

,', \ . ' , ' 
-~,, I t ,\~ 11 11 PROP 6" c~a ITYP> PROP 10' SIDEWALK ' .... · -~ ~-~u : . ~ -~ -:;.~:,'. ::·=.:.: ~ i.. ~~ .' -Ci i , i~; 

c::::> 

r:;= 

"' 
'\ 

\ 

PROP 24• LEJ.0 

J 

~ 
1. ALL RCP ARE CLASS 111 UN LESS OTHERWISE: 

NOTED. 

2. S£E STORM SEWCR LATERALS SHEETS FOR 
MORE INFORW.TJOH. 

3. SEE WATER t. SAH SWR SH!:ETS FOFI t.«'.>RE 
tNFORMATlON. 

4. PROPOSED HGL CALCIA.ATED FOR POST-PROJECT 
CONDlTlcttS USING NFOWORKS SO. 

5. SE.E ROADWAY HORIZONTAL CECME.TRY SHEETS FOR 
MORE INFORMATION. 

6. SEE STORM SEWER HORIZONTAL CE.CME.TRY SHE:£TS 
FOA MORE IN FORMATION. 

1. ALL EXtSHNG STORU SEWER TO BE REMOVED 
Utl..ESS SHOWN OTHERWISE. MA INTAIN 
ORAlHAC: E OUR I NC CONSTRUCTION. 

© SU DRIVEWAY TAl!IU.ATIOH l DETAILS SHEET 

-arr Of HOUSTON WOHUUDn' ----
A BRo\SS DISK IN ~ l.DC>.TtO Off 
~ORW. ORN'E ~O~TilY 150 f'EE'I' SOtJt1i 
or OU> o.tJ<S ORI'¥£ INTERSECTION. 

El.EV. 67.eo FEET w.vo 1988 
(CORS96) (CEOIO ' 12")• 

• OBSERVED 8V GPS SUR\'E'nHC ~O PROCE'SSEO 
lN RaEROICC 10 THC CORS 
0-.TED DCCEMBER 17 .2014. 

lEC£Jr(h 

c::::::> EX!S TI NC lRAFFlC FLOW 

-- PRO PO SEO T~FFI C fl OW 

10 20 40 1 ~ 
,..........--- • ! 

l lMf[[T! 

I l HCM • lO r([l 

PRNAT! UTILITY LINES SHOWN 

;J!R[~--N• 
U'llll,,_DCNUCT~ll(MJ-Mlll:._.rDll.:IC-1. 

CbitiPQHT DikY}Nll\ltOii CAS 
~"Z!,~T!Wc __ ...,..__ .... 
UCll~·-- .. -..-,.~~-.> ..... ~UolS---1-- .... ----
~ klr AlU l.-/SMIT~ 

:::'..!:':!ti::.:!>" 1lM 

lmERIM REVIEW ONLY 
OK- M -~· not "''•NI..:! 
for ~....:t,ti~ or 0Mt1..c1ioft 

c... ..... ~ 1111#1 ll, ~ M.tWIMO JU 
P.t. s."91,.., lt:itl M iff 

,._ 'C'lO!WXlC!#fWWS•IOWiil..llt.. 
,._~ 

-...io.tl.l20L> 

M. E MOfU AL C1T\' 
R E DEVELOPMENT A UT HOl\ITY •nn Loc:kwood, Androws 
~ ~~~~n~~~l~~-• • -w 

MEMORIAL ORI VE 
IH l1000-031B-~ 

PLAN 
PVMT • STM Sllft I MPflOV£MEHTS 

BEGIN PRO.ECT TO STA S+oo 

C ITY OP HOUSTON 
H fl'A.llTKNT Ol 1'1.&.IC 'IO'IKS AMD (lllt l ~CIUllft; 

Ol'UlllilC SCM..C. 

WOlfo l ""4' 
M(lllb . ... ...,. 

l 
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PROP 10 1.F 2-10' 1< 10' RCB 
•O. lOX 

STA J+I0.00--.......... 

m :;; m 

~ ~ -~ 
J+OO 

I 

PROP TYP : 'C~MH OH BOX •MH24 
STA 3+20:0o 
IO'X IO'RCB [ .. SJ.13 <El 

2.41" .. l .!L60.L& .. 1Nl .. 

w 
.Z 
:::i 
w z 
:::i 

PROP 130 LF 1 0~ x10' 
~ • •O. 1P7. 

:J: 
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~ 
<[ 

::::!: 
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I INCH • 20 FEEl 

PRIVATE UTILITY LINES SHOWN 

"'°'"'""""'""""""f"'LIU:..,.CT"'/IMlOOll<il""'""""'"'..--
Ri.~9-b~--'° · 
VID RllGN\JCT...-.C...-.)_.,~l'N.ClrtllllOl-L 

""""'""'""'"'""'"""""'°'""'"""""''"""'""..,"""'" -ft.~~~l~Y,;..,. _ _...,--...., 
l.taCOllMl:"l.Y - IOJIOM:UldtGICCHUct_.,.--.) 
((lo;.l~l.taNll. __ ,_'?.m_.,,.. .. _,,,., 

~fl't:MidklrAr.trr_.JS~r~ 

="~'~'':,.~_, 

INTERIM REVIEW ONLY 
Oce.,,,,•nt ~omplel• no• int•l'<l•i:I 
f (W' ~"";1,bidd>r19orco11s\n1clion 

~·<; flblH .. lfllltn«Y WWliWl JrU 
P.[ . s~•ial t.1o.IU8! M !Hi ,. ...... ~ 
,.-......... ,L;leli. 
Dott:...1Qttl2.C.l.5 

MEMORIAL C ITY 
REDEVELOPMENT AUTHORIT Y 

inn Lockwood, Andrews 

a;:: ~ ~:~"=~~1~':-N~AN V 
~~~~L-~l~_E, If 

PROFI LE 
PVMT & STM SWR I MPROVEMEHTS 

BEG! N PROJECT TO STA 5+00 

C ITY O F HO USTON 
ltE'.utlllCNT i.-P\AILICIQRl(.SAllDEMl:!KCllUllC: ... ,,.,,.. '""''" 

...~ -- " "'"""'" ... 

OflAWINC SCAl..Co 

I I I""'''"' ! I I l~h 1-.~ct· 

I +00 2+00 3+00 4+00 5+00 l SIEETI OF lOI 
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PROP 6' St DEWAl..K 

,-'-:.1:{. -:y ·y _ ' ' -~;'~~"- l '··1.-17 . .t--·1 
'°"·z,~f :; '-., 1:;·';--{/!f 

•'I 

PROP IO'SIDEWALK ,., . . , _/ ' '-·.-::;./; 

~,.~.! " 
lR • 11.21 

~'l!l!fL!B· 
TC • 11,'41 

,,.. ... · .. ~~( 

ff PftUDlK E- f' 't-

NOTES1 

\ 
~~ 

I.ALL RCP ARE ct.ASS Ill t..NU:SS OTHERWISE 
NOTED. 

2. SEE STORM SEWER UTERALS SHEETS FOR 
MORE INFORMATION. 

3. SEE WATER l SAN SWR SHEETS FOR MORE 
lNFOAMATJOH. 

'4,PROPOSEO HCil CALtu..ATED FOR POST-PROJECT 
CONDITIONS UStNG NFO'#ORKS SO. 

S. SEE ROADWAY HORJZONTAL GEOMETRY SHEETS FOR 
MORE INFORMATION. 

6. SEE STORM SEWER HOA IZONTAL GEOl.4ElRY SHEETS 
FOR MORE INFORMATION. 

1. All EX I STING STORt.t SEWER TO 8£ REMOVED 
UNLESS SHOWN OTliERWJSE. 1.4AINH.1N 
ORAINACE OUR INC CONSTRUCT ION. 

© SEE ORIVE'lllA'r' TABULATION l DETAILS SHEET 

-CITY Of HOUSTON WON'UWOO ----
A BRA.SS DtsK H C0NCRa£. UXATm ON 
MEMORW. ORM: APPROXMA.Tll.Y 150 rt£r SOUTH 
or OLD ON<S DftM l(f[R$(C'TIOH. 

Q.LV. 117.IO rctr HA.VD 11M 
(CCR>H) (O<OID '12A)• 

• OBSDN'CD f/'f C1S SU!Nt'nHC -'HO PROCESSED 
tH REftlltENCC l O THC COAS 
°"TEO O(C£M80t 17.2014. 

~ 

c::::>- EXISTI~ TRAFFIC FLOW 

... PROPOSED TRAFFIC FLOW 

~ 

....... 10 20 •ti! 
llH rccn 

1 1NC.i • 20 rccr 

PRIVATE UTILITY ll<ES SHOWN 

WiliJil(#if ODCT)\JCi(ROIOIJM) 

Ill~&~--~· 
.,_.rat.-ucT~~-UICW!lllrattlll_.., 

Cb'Tt»Oilf 00¢9/MlW W 
~~'~"*'C--M--.w.a 
LICl-..Y-lllO'l'•K-,_~-.,.-_, (Qt.1-.a.IMS __ _,_'UllWLGnaa--. 

~kitATarttJiln)SMIT~ 

:ti~ i:::i::. :!tu 
INTERIM R~EW ONLY 

OocUfl'lt" ' ;,,.uwt1plfte "'l>l lll\tr>dea 
lor pt1,...l. Do0cltt19 o< co11s ln.c;hon 

~"""'" """" .. 9fTll[I' IUWMliO MJ 
,,L ~ ... ...._ 11:.t1 911f 
,;,....J,OQQQ)O~ HC. 
n,.., 1o19 , f -ZIJ4, 

Ooir lO/tl10ru15>-----

MEMOIUAL C ITY 
llEDEVBL OPMENT AUTHORITY inn Lockwood, Androws 

I: ~ ~:"'!:":~~·~: ... A .. T 

MEMORIAL DRIVE 
~117000·0318-~ 

PLAN 
PVllT • STM SWR IMPROVEMElllS 

STA 5+00 TO STA 9+00 

t 
:i 

~ 
C ITY OF HOUSTON ~ 
t(Po1,1;noo OT "*.IC .,., ... OCllC:OllC GI 

"" ..... .. -·" ~ 

lj'(lllT1l''a4' 

HOlll.l.1 '"'~O' 

-"' 

·-- - ~ 
~ 
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Vl 
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w z 
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-~ . - -
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PROP i s6 LF 10' x10' 
• O. 10X 

~~m•~•r~r 
' ~-1~ 

1~3. 5 L.F IO'xlO' 
•o.1or. 

I 

rROP 125 Lr IO'x1:0 · 
• O. I Or. 

i 
I 

I 

RCB 

i 
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::; 
w z 
::; 
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::E 

ftff€~)(. ~- p. S-
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68 
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I -1--- 64 
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60 
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56 

54 

l • 52..55 

52 
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L;;--m:....---o jol; 
ll N '(tfl 

I INCK • 20 rcCJ 

PRIVAlE UTlUlY LINES SHOWN 

cuntRPaNt tlOCY,IC.RlDR#!OOllJ 

fltCJmffi.l~N»-llllf 111• _,__-..ci""'11H:;O---...... -----.. 
~ 
~~T?!,~TM'C __ ...,.__w.. 
l.a~Y--111•-l!llllDftin~~ 

llQIO.l- UCllMI:-~--------

...,,_,.--..,. -AltfTm/S'llllBf ~ 

~~:2--

INTERIM REV1EW ONLY 
Ooc...mt'nt i<lc:ompl•t t' ftOI ;n1e<'Klt0 
lor ?ffmit. tn6dinq or co11s t•11chon 

c,.,.:. .. ,. 111W1-.wtm1t1111..HMAWllrl.J 
~-C. Scrio1 ...... t1'f! ftl tt 

,...,, .. ~ 
,-,,.., No~ E- 211• 

o.i..--1.0/9,,12>~1~•-----

MEMORIAL C IT'\' 
llEDEVELOPMENT AUTHOH.ITY 

IS! n Lockwood, Andrews 
& Nown•m,lnc. 
- ·· - . - ·· - ----·--

l.IEMORIAL ORI VE 
M-TIT000-0318·4 

PROFILE 
PVMT ~ STM SWR I MPROVEMENTS 

STA 5+00 TO STA 5•00 

t 
~ 

i 
1--.....,,,~,,..,..;""".i,...>-"'"""--==~-:--l ~ 

~ 
l--=-"-"'-=~---~---~- -.;.;;;;;;.;~--~ ... -"-='-'--~ i 

~ 

OIU • INGKM.[1 

van, ' ""<11' 

S+OO 6+00 7• 00 8+00 9+ ..... _ _ I i. 00 --"" 
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r=====~ 
~ UlEMOYil . ~, I ~ 

--r-"':"' - .... ~, .\ 
. . ... '·-" . . 

_I~ 
TR • Tl .93 

m•,mb.'ii'%i"li 
TR • l O.ll 

~Htt~f l'N-I ·•m ' 
TC a 70.'58 

~~r.illblfl~'Y .. ,2' l 
TC :1: 70.SI 

PROP z4• LEAC> 

Af PnJbJ X. E° - f' b 

\ 
\ 

-arr Of HOUSTON MONUMENT ----
~ BAASS DISK IH CONCR£Tt, l.OCATtO ON 
M(MORW. DRIVE N>PROXIW.TtLY 150 rtEf SOUTH 
or OLD (Iii.KS DftM INTERSECOON. 

El.£V. 17.80 flli "'"'° 11&8 
(CORS9&) (GEOID ' 12",)• 

• 08SERVED fl'( CPS SU~ ANO PROCESSlD 
14 RU[ROICC 10 nt£ OORS 
[)ii.TEO DECEMBER 17.2014. 

~ 

c:::==> EXt STI~ TRAFFIC FLO'lll' 

... PROPOSEO TRAff'IC FlOW I; 
o 10 20 • O ,., 
i;;;;;;;; I ! 

111i1rccu 
I INCM •lO HE1 

PRIVATE lfTIUlY LINES SHOWN 

~~---· _. .. CCWUCT~-.,---..- - --

CEilflPCiif DOCY/ILU\l&i Cd 
~"'i:1~TU,...:_°'"....__.._, 
U<IOM!llln.T--'9Kl.IDl'GllOIW\l:f~-.J 
(Goo.ID'ICILH:lllll. __ , ____ _ __ 

J.ppowed tw Al .tt 1-/SiiiT ~ 

~~l=t=.:!1--

INTERll4 REVIEW ONLY 
0oe...,..nl i11C~,,llOl;,,le<>Off 

ror P•rmil, bOdd".ng ot toftit<~cohOl'I 

c...;... • ., ...... ~~liJ 

foL s....llN, l\!!1 ., .. 

·-~ , ..... No.:.£:..21.li. 

a.i.~ 

MEMORIAL CITY 
R EDEVELOPME NT A UTHORITY inn Lockwood, Androws 

~ ~~~~"=~~'~'::-.. -.. 
14D.IOR1 AL ORI VE 

NOTE.Si N-T IT000-0318-'°' ,t 
- - PLAH ~ 

I. ~\E~p ARE CLASS II I UN..ESS OTHERWISE PVM~T: :~ s.;'~ ~~?~orrs i 
2.~Esrn~oJJ~rnN:nERALS SMEETS F'OR C ITY SH~~ s .:o'~sTON ! 
]. SEE WATER l SAN SWR SHEETS FOR MORE tU'd:HPT ~"'*-IC tlC*S Am Ol5 1Mf.Ul llK :It 

1 NFORMA no-. .,,.. !'""'"""'" 
1
_ .. , ~ 

4. PROPOSE.O HGL CAL CULATED FOR POS T~PROJECT ~ 
COM>lTIONS USING NfOWORKS SD. " ·• - ["- "'" 1- ' 

5. SEE ROADWAY HORIZONTAL GEOMETRY SHEETS FOR ~ 
MOR E IN FORMAT ION. '"°""' 

6. SEE STORM SEWER HORI ZONTAL CEa.t!TRY SHEETS nl[ NO.I 
FORIMJRE l~ORMATlON. 1-~~~~--1--•• ----~~~~~~ 

7 .AL L EXISTING STORM SEWER TO BE REMOVED ORAln!IG KAUo ! 
~~j~~C~H0~~1?.1H~~H~c¥t~!AIN :i; :!~ t 

© SEC DRl'ICWA.Y TAISU.ATIOH &. DETAILS SHCET -.... , ,_ "" ! 
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:::i \ ROP 75 lf IO'xlO' RCB 
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mgn Lockwood, Andrews 
& Newnam, Inc. 
A LEO A DALY COMPANY 

frfPOOi\l .~ - µ_ 
(ff\K\ ·A-) 

August 12, 2014 

Ann Givens, Chair of the Board 

~ft0 LC 1f E:R.._ S ~&«15 
\ (\-i-~-r-- ~ v-e__-v-<nJk-

Memorial City Redevelopment Authority I TIRZ 1 7 
8955 Katy Freeway, Suite 215 trC-l"f!--A- l. \'L 1xJT 

ftfIB 0 1\olif IJ &tfw~ g 
to C\O -€_tL~~ 

Houston, Texas 77024 

Attention: Mrs. Ann Givens 

Re: Memorial Drive Drainage and Mobility Improvements TIRZ 17 CIP No. T-1731 B J \) ~ 
Proposal for Phase I Preliminary Engineering Report \('V\n ... !\rt J ~ 

Dear Mrs. Givens, 1 I Kl~\O 

-\-'D u), LS' 3 Lockwood, Andrews and Newnam, Inc. (LAN) is pleased to submit this proposal for 
engineering services consisting of the preparation of a Preliminary Engineering Report (PER) 
fo r drainage, roadway, pedestrian, public utilities and traffic improvements along M emorial 
Drive between Beltway 8 frontage road and Tallowood Road. 

The report will be prepared in accordance with the current City of Houston Infrastructure 
Design Manual and will focus on evaluation of existing storm sewers and overland flow 
patterns, roadway geometrics, pedestrian faci lities, traffic operations, access management, 
right of way encroachments and assessment, utility coordination and assessment, 
environmental assessment, geotechnical investigation, tree impacts, detailed survey, 
pavement condition, and 30% plan and profile drawings. 

The proposed project is identified in the current TIRZ 17 five-year Capital Improvement Plan . 
The PER is Phase I of the overa ll project development and will identify the impacts associated 
with the implementation of the drainage, roadway, pedestrian, public utilities, and traffic 
recommendations. The PER will be presented to the City of Houston Technical Review 
Committee for review and comment. 

We propose to perform PER services for an amount of $428,600.00. A detailed Scope of 
Services can be found in Exhibit "A". Exhibit ''B" provides a detailed breakdown estimate of 
the fees for the basic engineering services and additional services respectively. We are 
prepared to begin this work immediately. 

Please feel free to contact me at (713)266-6900 if you have any questions or need additional 
information. 

Accepted For 

c__Muh d Ali, P.r 
Memorial City Redevelopment Authority 

Project M nager Signature Date 

MA:RO: K't}-!'t!J.., 

Print 
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4. Drainage Impact Analysis 

Drainage impacts associated with the proposed roadway improvement w ill be evaluated and 
mitigation measures necessary to ensure no adverse impacts wi ll be proposed. Potential 
drainage impacts associated w ith the proposed improvements including effects of additi onal 
increased impervious cover, a reduction in storm water storage, and modifications to 
overland sheetflow patterns. The reposed roadwa will di schar e the Beltway 8 drainage 
system and directly to W l 53-00-00 or Buffalo Bayou: These systems are regu ate by 
TxDOT. Zero increase in peak runoff, water surface elevations, and flow volume wi ll be 
allowed. 

a. Increased Impervious Cover - An evaluation of the exi sting and proposed 
impervious cover will be performed to identi fy the changes associated with the 
proposed roadway improvements. 

b. Changes in Storage - The proposed roadway, anticipated to be a curb and gutter 
cross section, will be eva luated to account for any changes in storage . 

c. Overland Sheetflow - The proposed roadway improvemen ts w ill be evaluated to 
identify and quantify overland sheetflow impacts. 

d. Mitigation Options - Mitigation option concepts will be developed to determine 
the most effective means (both cost and function) of el iminati ng potential impacts. 
Potentia l mitigation options include; (1 ) storage beneath the roadway in the form of 
oversized or additional storm sewer, (2) above ground offsite storage, and (3) sub­
surface offsite storage. 

5. Proposed System Analysis 

Multiple improvement options wi ll be evaluated and presented to the TIRZ board for review 
and se lection . A recommended alternative will be identified that meets the Ci ty's criteria 
and cost effectively maximizes benefit for the region. Necessary sizing, locati on, elevation, 
and cover requirements of the proposed trunkline wi ll be determined for each alternative. 
The inlets and laterals wi ll be refined as necessary to ensure suffic ient intake & conduit 
capacity and to maintain a hydraul ic grade line (HGL) below or at the gutter elevation of the 
roadway for the length of the project for the 2-year event. The proposed storm sewer system 
wi ll be eva luated and improved in order to meet overland flow and Maximum Ponding 
Elevation criter ia for the 100-year event. A 2 dimensional model of the proposed storm 
sewer system(s) w i II be constructed and analyzed for the 2-year and 1 00-year frequencies . 

a. Minimum City of Houston Criteria System - The systems w ill be designed to meet 
the minimum Ci ty of Houston Criteria. The proposed improvement w ill be self­
mitigating, meaning the systems w ill not increase discharge to the receiving channel 
or drainage system. 

b. Regional Improvement System - The regional improvements identified in the RDS 
update w ill be eva luated in detai l w ith the incorporated project survey. Restricted 
outfa ll and non-restricted outfa ll improvement scenarios w ill be evaluated . Two 
alternative so lut ions wi ll be eva luated for the Wl 53-00-00 watershed. 

c. Ultimate System - The maximum constructi b le box size wi ll be determined for the 
each of the storm sewer section s. A simulation w ill be performed to evaluate the 
benefit of the maximum storm sewer. 

6. Improvement Option Cost Estimates 

Planning leve l cost estimates w ill be prepared to assist in determining the value of each 
improvement option. 

ISln Lockwood. Andrews 
& Newnam. Inc. 

Page 4 of 9 Scope of Work 

Page 7 



R-PffaJ])i>Z £-µ 
( 0111-,_\ 0. r,\tl; I .Ji~~Memorial Dr. RDAI 

1 V ~ ~ :J December 1, 2015 

CITY OF HOUSTON 
DEPARTMENT OF PUBLIC WORKS ANO ENGINEERING s Ar. 3 5 

OFFICE OF CITY ENGINEER :s ~ 
TRAFFIC AND TRANSPORTATION SECTION ee- ' 1 

DATE PREPARED: 

PROJECT TITLE: 

WBS NO.: 

WASTEWATER OPERATIONS SECTION 
WATER ENGINEERING SECTION 

FINANCE SECTION 

SUMMARY Of 
TECHNICAL REVIEW COMMITTEE MEETING 

AND RECORD Of DECISIONS ANO ACTION ITEMS 

January 7, 2015 

TIRZ 17 
Memorial Drive West Mobility and Drainage Improvements Project 

WBS No. T-17000-00318-7 \-° 
DESIGN CONSUL TANT: Lockwood, Andrews & Newnam, Inc. 

SUPERVISING ENGINEER: 

TRC DATE: 

Attendees: 

City of Houston: 
Tommy Artz 
T. Rebagay 
Mitchell Ramon 

Joaquin Lopez 
JoAnne Kamman 
Gary Hill 

Thomas Artz, PE 

December 1 , 201 5 

Mazen Abdulrazzak 
Kent Wu 
Mohd Warrad 

&"ZP'"'" 

LocK~,~( 
Lockwood. Andrews & Newnam. Inc. ; 
Muhammad Ali Derek St. John Ricky Gonzalez ~~ \~,._j.? ' 

~ --z_t;;\"'\ 
I. Purpose 

To review and discuss the recommendations provided by the engineering consultant, make decisions 
and provide directives. The recommendations are detailed in the Preliminary Engineering Report (PER) 
titled, "Memorial Drive Mobility and Drainage Improvements Project Preliminary Engineering Report", 
dated October 2015, prepared by Lockwood, Andrews & Newnam, Inc. 

The purpose of the Memorial Drive Project is to Improve 'Mobility, Safety, Drainage Deficiencies, and 
Quality of Life. 

The project proposes to improve the Mobility and Safety by converting the existing 4-lane asphalt open 
ditch roadway to a 4-lane concrete curb and gutter section with a raised median. The project will 
require full roadway reconstruction of Memorial Drive, from the northbound Beltway 8 frontage road to 
Tallowood Rd. As part of the roadway reconstruction, the aging or deficient public utilities shall be 
replaced and private utilities shall be evaluated and relocated or replaced as necessary. 

The project proposes to improve Drainage Deficiencies with the installation of reinforced concrete stonn 
sewer boxes; ranging from 10'x5' to 1O'x10', which will result in increased conveyance and storage, an 
increase in storm level protection, reduction in overland flow leaving the project area, reduction in 
roadway ponding and reduction iri surrounding area residential flooding. 

Page 1 ofS 
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The project proposes to improve Qual ity of Life by insta ll ing 8- oot wide shared use µaths along both 
sides of the Memorial Drive µroject corridor, replacing ex isting traffic signals, providing t\DA compliant 
sidewa lks and wheel cha ir ramps, and installing hardscape and softscape features along the project. 

II. Project Background 

A. Introduction 
Lockwood , Andrews & Newnam, Inc. (LAN) was reta ined by the Tax Increment Reinvestment Zone 
No. 1 7 (TIRZ 17) to µerform a Prel iminary Engineering Study for Memorial Drive Mobil ity and 
Drainage Improvements Project. In addition to the general mobil ity improvement, another important 
objective is to address documented drainage issues in the immediate area. The M emorial Drive 
Mobility and Drainage project was identified in the City of Houston (City) approved TIRZ l 7 Project 
Plan and Capital Improvement Plan (CIP No. T-17 17). 

B. O c tober 2015 PER Findings & Recommendations 

Three main roadway improvement alternatives were cons idered and analyzed. The impacts of each 
alternative to existing right-of-way, access management, pedestrian amenities. tree inventories, and 
underground utili ties were considered . The alternative se lected is the most optimal solution based on 
benefit, cost and constructabil ity. It wi ll involve complete reconstruction of Memorial Drive, w ithin 
the existing ROW, with the addition of sub-surface, in-line detention. The recommended proposed 
improvement wi ll improve overall mobility and safety, drainage deficiencies, and qual ity of li fe. 

The fo llowing recommendations are based on the resu lts from the preliminary geometric evaluation 
and condition assessment, and drainage analysis : 

Roadway: 
_Existing: 
Centered w ithin an ex isting .100' right-of-way, M emorial Drive is an ex1st1ng, undivided 44-foot 
asphalt roadway w ith a combination of shallow open ditches and curb and gutter sections; w ith two 
11-foot lanes in each direction, from the northbound Beltway 8 intersection, east to Tallowood Rd. 
Memoria l Drive is currently classified as a major thoroughfare per the 2014 City Major Thoroughfare 
and Freeway Plan (MTFP). The posted speed l imit along Memorial Drive is 35 mph with in the 
project limits. Ex isting sidewalks are 4-feet wide and disconti nuous along the µreject alignment. 

There are two (2) existing signalized intersections along the project l imits; Beltway 8 frontage road 
and W. Bough/Broken Bough intersections. There are also eight (8) unsignalized intersection along 
the project limi ts . The City Pavement Condition Rating (PCR) scores along the project al ignment vary 
from the mid 60's to the mid 70's. 

Proposed: 
The Recommended Alternate I proposes a 4- 11-foot wide lanes, two way concrete curb and gutter 
roadway divided by a 24-foot wide raised median w ith left turn lanes at each median opening. Per 
the 2015 COH IDM the pavement w ill be 11-inches thick concrete. The median opening locations 
were based on an access management study and feedback from the publ ic. 

Proposed 8-foot wide Shared Use Paths wi ll be constructed along both sides of Memorial Drive. The 
proposed Shared Use Path, along the south side of Memorial Drive, is intended to tie into the future 
TxDOT shared use path project from Terry Hershey P;irk to the southeast corner of the Beltway 8 
northbound frontage road and Memorial Drive. There wi ll be minimum 4-foot buffer space 
separating the roadway from the shared use paths. ADA compliant wheel chair ramps will also be 
constructed at both signalized intersections. 

Both signa lized intersections will up replaced to meet current City of Houston criteria. 

No additional ROW is required for the proposed Memorial Drive project with the exception of a 
25'x25' corner clip at the northeast corner of Memorial Drive and Beltway 8 northbound frontage 
road, and a 20'x20' corner clip at the northwest corner of Memorial Drive and W. Bough Lane. 
These corner clips are requi red for proposed sidewalk continuity, ADA compliant pedestrian ramps, 
and proposed traffic signa l improvements. 

Page 2 of S 
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The entire study area is part of the Wl 53-00-00 watershed and is generally drained by roadside 
ditches and storm sewers exist ing along the project alignment, ultimately out-fa ll ing to Wl 53 -00-00. 
The western l imits of the project from W. Bough Lane/Broken Bough Drive to Beltway 8 drain to the 
Beltway 8 storm sewer trunkline before conti nuing downstream to Buffalo Bayou. A Regional_ 
Dra inage Stud ' performed in 2012, then l!odated in 2014, qocumented signi ficant deficiencies 
w1 11n t 1e watershed. Significant structural flood damage was reported in the April 2009 rain event 
as well as the more recent May 2015 rain event. The exist ing Memoria l Drive Drainage System does 
not currently meet the City's 2-yr or 100-yr drainage criteria. Flooding is partially due to the l im ited 
capacity of the Memorial Drive drainage infrastructure and overflow from Wl 53 itself. At the peak 
of a major ra in event, W l 53 becomes overwhelmed and overland flows into Memorial Drive ROW 
from W l53 via adjacent properties, th us putting adjacent properties at risk of structural flooding. The 
capacity of the Memorial Drive crossing at W l 53 is further reduced by the significant tailwater in 
Buffa lo Bayou. Additionally, the area south of Memoria l Drive is inundated due to the Buffalo Bayou 
1 OOyr fl oodplain. t::!_~ ither of these issues can be resolved b the local drainage improvements 
Qroposed as part of the roa way project. 

Proposed: 
Five (5) drainage improvements options were evaluated for the project. The recommended Option I 
is designed to meet the City's 2-year cr iter ia and maximize the benefit of the drainage 
improvements, while min imizing impacts to W 153 and adjacent properties. The proposed dra inage 
option does not change the existing dra inage patterns of the current Memoria l Drive system. t\ 
proposed single lO'xlO' RCB wi ll be installed from W .Bough/Broken Bough to Beltway 8. Dual 
lO'xS' RCB's w ill be installed from W.Bough/Broken Bough to Boheme. A smaller 10'x5' box is 
requ ired at the Boheme intersection, so as to not impact an existing 48-inch sanitary sewer crossing. 
Dual 1 O'xl O' RC B's wi ll continue from east of Boheme to W l 53. Restrictors are proposed at the 
Beltway 8 and Wl 53 outfalls to maintain or reduce existing flow rates and water surface elevations. 
Throughout the dual RCB's, equalizers will be installed to properly convey flows . 

Option I resul ts in a net sub-surface detention volume of approximately 12(+) acre-feet. The project 
wi ll match or lower flow rates to the receiving storm sewer. This option will also provide a I 0-year 
level of protection. 

Public Utilities 

A. Water lines: 
The project area is servi ced by a 16-inch ducti le iron waterline that runs primarily along the 
southern ROW of Memorial Drive, from east of Beltway 8, for the extent of the project. This line 
was installed in 1995 and is not recommended to be replaced: 

A 12-inch asbestos co ncrete (ACJ water line located at Beltway 8 and continues east to tie into the 
16-inch ductile iron water line was installed in 1969 and is recommend to be replaced due to its age 
and material. 

There are seven (7) water line cross ings that run perpendicular to Memorial Drive, ranging in size 
from 8-inch, 12-inch and 16-inch. All water line crossings are recommended to be replaced due to 
pipe material , conflicts with proposed improvements, and to el iminate any future wa ter line projects 
that may impact the proposed future roadway. 

New fire hydrants will be installed per City spacing requirements . The existing fire hydrants will be 
removed and salvaged, whenever possible, to reduce costs. 

B. Sanitary Sewer: 
There are four (4) sanitary sewer lines that run parallel to Memorial Drive: A 48- inch gravity line, a 
15-inch gravity l ine, a 12-in ch gravity line and a 10-inch gravity line. The existing 48-inch line, 
installed in 1997 crosses Memoria l Drive at Boheme and traverses east along the northern side of 
Memoria l Drive to Wl 53. It is not recommended to replace this line. The 15-inch polyethylene line 
is located in back lot san itary sewer easements between Beltway 8 and Boheme. It is not 
recommended this l ine be replaced. The 12-inch line runs along the north/east ROW from 
approximately O ld Oaks Drive and Boheme Drive. For the first 290 feet, the pipe was replaced in 
1999 using polyethylene pipe. The remaining 285 feet is made of unreinforced concrete that was 
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insta lled in 1960. It is recommended that on ly the o lder 285 feet of the sanitary sewer l ine be 
rep laced. The 10-inch line runs along the north/east ROW between H untingwick Drive and Boheme 
Drive. This extra strength concrete l ine runs parallel to the 12-inch line and was installed in 1966. It 
is recommended that this l ine be replaced due to its age and p ipe material. During detailed design, 
LAN wi ll study the option of combin ing the 12-inch and 10-i nch l ines into one single line. 

There are ten (10) san itary sewer l ine crossings that run perpend icu lar to M emoriJI D rive . They 
range in size from 8-inch to 24-inch. Seven (7) l ines were installed in the 1950's and 1960 's and 
CCTV footage depicted ir regularities in the lines . Therefore, i t is recommended that these seven (7) 
san itary sewer crossings be replaced. The rema ining three (3) l ines are 1-6-inch ducti le iron force 
main ; 1-6-inch cast iron force main, and 1- 10-inch ducti le iron force main, i nstalled in the 1970's 
and I 980 's. The 6-inch cast iron l ine is in confl ict wi th proposed improvements and is 
recommended to be replaced. The 6-i nch ductile iron li ne is also recommended to be replaced due 
to its age and pipe material. 

Traffi c Signals 
The two ex isting traffic signals at Beltway 8 and West Bough/Broken Bough wi ll be replaced to meet 
current City standards. 

Private Utilities 
CenterPoint Energy has underground gas lines, underground conduits and overhead electr ic li nes. 
Southwestern Bell Company (SBC or AT & Tl has underground cables fiber optic cab les, and duct 
banks. and PVC condu its in the project l imits. Coordination w ith private utili ty entities w i ll be 
conducted earl y in the design process as needed . 

Exi sting Trees: 
Approximate ly 293 existing trees are loca ted within the construct ion area of the project. 75 trees will 
be impacted by the project resul ting in 393 rep lacement inches . Landscaping plans and tree 
protection plans w ill be necessary in Phase II to comply w ith Ci ty Tree Ordin ance . 

Geotechnical Study : 
The geotechn ica l report by Aviles Engineering recommends a rigid concrete pavement thickness of 
11-inches with an 8-inch lime stabi lized subgrade, consistent w ith the latest City IDM requi rements 
for a 50-year l i fe span pavement. 

Environmental Site Assessment: 
The Phase I ESA conducted by A viles Engineering identif ied seven (7) Recognized Environmental 
Concerns (REC). Research found a fault line along the project limits, but Aviles' site reconnaissance 
found no evidence of a fau lt line. A detai led Phase II ESA is recommended during detai led design 
along w ith a fault study to confirm i f a faul t l i ne exists. 

Right-of-way/Easement Acquisition: 
No add itional ROW is required for the proposed M emorial Drive project with the except ion of a 
25'x25' corner cl ip at the northeast corner of M emorial D rive and Be ltway 8 northbound frontage 
road, and a 20'x20' corner clip at the northwest corner of M emorial Drive and W. Bough Lane . 
These corner clips are requi red for proposed sidewalk continui ty, ADA compliant wheel chair ramps 
and proposed traffic signal improvements. 

Pro ject Coord ination: 
Project coord ination w ill continue throughout the final design w ith the City of Houston, TIRZ 17, 
TxDOT, METRO, Harris County Toll Road Authority, Harris County Flood Control District adjacent 
property owners, and several private uti li ty entities . Coordination meetings wi ll be scheduled with 
the City of Houston as needed throughout the design phase to coordinate design. Upon completion 
of 60% and 90% design, drawi ngs w ill be submitted to the City Engineer' s O ffice for review and 
approva l. Early coord ination w ith private utility enti ties wi ll also be conducted in design. 

Traffic Control: 
The traffic control plan and construction seq uencing w i ll requ ire two main phases to min imize 
d isruption to the traveling public, pedestrians, and adjacent properties. During the first construction 
phase, the south half of the project w ill be constructed includ ing storm sewer boxes, and concrete 
pavement. Temporary pavement along the north side of M emorial Drive wi ll need to be installed to 
accommodate one lane in each di rection, along w ith a continuous two way left tu rn lane. The 
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second phase of construction wi ll move traffic to the newly constructed pavement and maintain the 
same three lane configuration, then complete the construction of the remaining items along the 
north side of the project. 

Lighting/Landscaping: 
Standard City Street lighti ng wi ll be installed along the project. A detailed landscaping and 
pedestrian lighting plan wi ll also be developed during construction. These improvements are meant 
to promote a pedestrian fr iendly environment along the proposed project corridor. 

C. TRC Decisions and Directives 

1. LAN w ill provide 11-foot lanes during construction to accornmodate bus traffic . 
2. LAN to revise design to reflect 8-foot wide shared-use paths on both sides of Memorial 

Drive due to the long distances between legal street crossing locat ions. This wi ll 
provide the north and south side neighborhoods an equal opportunity to util ize these 

.--- ~ amenities. J rl\ n 3 Use H igh Earl y strength concrete at all intersections. 
__LJ 1 \. f 4: The I 00-year storm event Ci ty Criteria cannot be met due to Wl 53's l imited capacity 

i_ il and back water from Buffalo Bayou. 0 regional solution is needed for the area but this 

--ftl-T',:~-.- s. is beyond the project's scope. 
___-- , TIRZ 17 wi ll handle the ROW acquisition for corner clips. 

fl-0 
[)~S~~i:J; 6

7

.. LAN wi ll work with planning department to determine if there is a need for utility stub-
f\. outs for the Rebuild Houston project at Memorial Bend subdivision. 

LAN will do a sight distance ana lysis at each intersection to evaluate i f there are sign 

-W_ ~1 distance issues. 

~
·~ j · ~B,,ed on the •bo'e dicecti,es '"" conclusions, the engineecing consul1'nt on beholf of TIRZ 1 7, 
I~ wi ll proceed w ith final design of the Memorial Drive Mobility and Drainage Improvements Project. 

Please contact M uhammad Ali at 713 -266-6900, shou ld this summary be inconsistent w ith the TRC 
v~ find ings and decisions. 

~I 
-n~~ _i_' ~~~~~ Z,l Ravi Kaleyatodi , P.E. , CP1'v\ 

• V Senior Assistant Director 
W l City of Houston/PWE 
_____.,- Engineering Branch 

~ttJ( 
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Vinson & Elkins 
2300 First City Tower 
1001 Fannin 
H.ouston, Texas 77002 

Legal Department 

Jtl.N 2 2 2002 

Mayor 

Anlhony W. Hall. Jr. 
CityAttomey 
Legal Department 
P.O. Sox 1562 
Houston. Texas 77251-1562 
Cily Hall Annex 
900 Bagby, 4th Floor 
Houston. Ten£ · ·002 

T. 713.2<:7.2000 
F. 713.247.1017 
www.ci.houston.tx.us 

RE: Memorial CityTIRZ Public Improvement Development ontract ("Contract") -

Dear Mr. Lary: 

Enclosed is one fully signed original Public lmpro'lement Development Contract regarding 
the above referenced subject for your file. 

Should you have any questions, please call me at 713-247-1302. 

Si~7l~ 
Kathryn J. Farley 
Sr. Assistant City Attorney 

Enclosure 
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council Members: Bruca Tatro Carol M. Galloway Mark Goldbc:rg Ada Edwards Addie Wiseman Marl< Ellis Bert KeDer Gabriel Vasque2 Carol Alvaraao 
Annise D. Parker Gordon Quan Sf\olle>· Sekula-Gibbs. M.D. Michael Berry Carroll G. Robinson Controller: Judy Gray Johnson 
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WHEREAS. the Authority wishes to proceed with the design, construction anq . / t\~ 
acquisition of right of way for those improvements identified in Exhibit "A" attached hereto and 
made a part hereof for all pumoses (the "Projects"); and /t': 

l \ ~i- \ ry WHEREAS, the City has authority and jurisdiction over the public streets located within 
the City; and 

WHEREAS, the City finds it is in the public interest to enter into an agreement with the 
Authority to implement the Projects in order to reduce traffic congestion, improve pedestrian 
safety, aid drainage, and attract new business development within the Zone; and 

WHEREAS, the City finds it in the public interest to authorize the desjgn and 
construction of the Projects by the Authority and to cooperate in facilitating the acquisition and 
construction of the Project by the Authority; and 

NOW 11IEREFORE, and in consideration of the mutual promises, covenants, benefits 
and obligations herein described, the City and the Authority hereby agree to the terms and 
conditions of this Contract. 

1.01. Certain Terms 

ARTICLE I 
DEFINITIONS 

As used in this Contract, the following words and phrases have the meanings set-out 
below unless a different meaning clearly appear<: from the context in which the term appears:· 

"Acquisition Fwid" is defined in Section 3.02 hereof. 

"Authority" is defined in the preamble he_reof 

"Board of Directors" means and refers to the Board of Directors of the Authority. 

"Bonds" means the bonds of the Authority. 

"City" is defined in the preamble hereof. 

"City Council" means and refers to the City Council of the City of Houston: Texas. 

"Contract" is defined as this docwnent, as amended' from time-to-time in accordance with 
the provisions hereof. 

"Date of Countersignature" means the date of the countersignature by the City's 
Controller. 

"Notes" means the promissory notes issued by the Authority from time to time. 

"Planning Director" means the Director of the City's Department of Planning and 
Development, his designee, or anJ other person who may be designated in wrjting by the Mayor 
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