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COTTAGE GROVE LOW IMPACT DEVELOPMENT (LID) PROJECT
OPERATIONS & MAINTENANCE FOR LID FACILITIES

The Cottage Grove LID Project is intended to showcase the benefits of post-construction stormwater
Best Management Practices (BMPs) and LID tools. This project is sponsored by the City of
Houston and partially funded by a grant from the Texas Commission on Environmental Quality
(TCEQ). Watearth is excited to participate in this ground-breaking project.

The proposed LID improvements are located along Darling Street between TC Jester and
Reinerman. Petty Street, which is one block north of and parallel to Darling Street, serves as a
control section without improvements. Additionally, Larkin Street located one block south of and
parallel to Darling Street is proposed to be improved from an open ditch section to a curb and gutter
section served by storm sewer to provide an additional monitoring control.

The final plan and profile sheets are included in Appendix A and illustrate the location of the
following LID facilities within the Cottage Grove LID Project:

o Four bioretention cells (rain gardens) located at northwest, northeast, southwest, southeast
corners of intersection of Darling Street and Detering Street;

. Two bioretention cells (rain gardens) located at northwest and southwest corners of
intersection of Darling Street and Reinerman;

° Ten Filterra® tree boxes located between TC Jester and Detering Street;

. 16 Filterra® tree boxes located between Detering Street and Reinerman.

The goals established for this project include:

v Demonstrate multiple LID features and post-construction BMPs

v' Apply lessons learned to future City Capital Improvements Plan (CIP) and Rebuild Houston
projects that include LID features and/or BMPs

v Drain all impervious areas within Darling Street between TC Jester and Reinerman through
LID features to obtain water quality treatment

v" Reduce proposed LID conditions peak flows within the Darling Street drainage system to
existing conditions for the two-year and ten-year design storm events

v" Minimize increase in runoff volume from the Darling Street drainage system during the two-
year and ten-year design storm events by using LID

v" Monitor hydrologic benefits of bioretention and Filterra® tree boxes as compared to a control
section (monitoring to be performed by Rice University)

As a note of concern, it appears that due to rapid gentrification within this neighborhood, a
significant sediment load is anticipated from adjacent new construction. Regular and on-going
inspection and maintenance is recommended to enhance the long-term function and effectiveness of
the LID facilities. O&M Fact Sheets are included in Appendix B and O&M Inspection Sheets are
included in Appendix C. Appendix D includes the manufacturer’s recommendations for the
Filterra® system.
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While this document is intended to be comprehensive with regards to O&M requirements and
inspection time-frames, please refer to the following resources for additional information or any
unanticipated issues encountered after construction:

Project Documents

1.

Cottage Grove LID Project Memorandum of Modeling Results for detailed descriptions of
each type of LID facility and anticipated performance;

Cottage Grove LID Construction Drawings and Specifications for design details and
specifications;

Cottage Grove LID Project Landscape Specifications and Construction Drawings for
additional details on plant lists and species-specific maintenance.

Cottage Grove LID Project Quality Assurance Project Plan (QAPP) for details on TCEQ
grant compliance and implementation;

Cottage Grove LID Project Monitoring Plan by Rice University for additional information
and details on water quality and flow monitoring from the project.

Regional Stormwater Criteria

1.

July, 2012 (or latest version) City of Houston Public Works and Engineering Infrastructure
Design Manual for additional information on City stormwater and LID design, inspection,
and maintenance requirements;

April, 2011 (or latest version) Harris County Low Impact Development & Green
Infrastructure Design Criteria for Storm Water Management.

December, 2010 (or latest version) Harris County Flood Control District Policy, Procedure,
& Criteria Manual for additional information on regional criteria, design, and performance
requirements.

O&M Resources

The following are a few of the outstanding O&M resources from around the U.S.:

1. 2008 (or latest version) City of Portland Stormwater Management Manual;

2. June, 2009 (or latest version) North Carolina Cooperative Extension Low Impact
Development A Guidebook for North Carolina;

3. 2012 (or latest version) LID Technical Guidance Manual for Puget Sound;
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4, August 31, 2006 (or latest version) Alameda Countywide Clean Water Program C.3
Stormwater Technical Guidance;

5. U.S. Environmental Protection Agency (EPA) information on Integrated Pest Management
(IPM) (www.epa.gov/opp00001/factsheets/ipm.htm) for general information on IPM;

6. University of California Statewide Integrated Pest Management Program
(www.ipm.ucdavis.edu/) for additional general information on IPM specific;

7. USEPA Fact Sheet titled Storm Water O&M Fact Sheet: Handling and Disposal of Residuals
(www.epa.gov/npdes/pubs/handdisp.pdf).

APPENDICES

Appendix A: Plan and Profile Sheets from Construction Drawings
Appendix B: O&M Fact Sheets

Appendix C: O&M Inspection Sheets

Appendix D: Filterra® Manufacturer’s Maintenance Recommendations

O&M Plan for City of Houston Cottage Grove LID Project 3

Wertearth



APPENDIX A: PLAN AND PROFILE SHEETS FROM CONSTRUCTION DRAWINGS
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’ | 2 % | . ‘ - 5 JUAN & FELICITAS JMENEZ Elg}tl?vcf)gst ocl::arnerp %v;eini?eefec:tiﬁioofwgztrligcfg St. and
Sta 8+39 T0 8+61, 37’ Lt L Q\: 5 | T é (2302 DETERING ST.) WARIA & ZOLA SANTANA Reinerman  St.
End Prop Concrete Pavement (TC 54.10) e h | | TRS 811A & 812A (5238 DARLING ST.) Elevation = 56.13
geg/n 6tLF Asphalt Transition ] | LII\J % ~EXIST CENTERPOINT ENERGY 3" IP STL GAS LOTS 807, 808, 809, &
> E!! "Q"
avemen OFELIA SANCHEZ | | Lu o~ n | ExiST 10,,‘ SANITARY Prop 7}P C" Stm MH 610 ﬁet SOD nail in povf/er pole :I:.100' F%st I‘Of S
(2301 DETERING ST) d S N R See Sheet 29 NCraoan ST 1 esscin of Oring St one
TRS 8134 & 5144 N I | | Elevation = 55.21
Sta 8+37, 28’ Lt 3 | N Sta 8+63 28’ Lt _ ss.
Prop Typ. C—1 Inlet e| \ s X Prop Typ. C—1 Inlet
TC 54.00 — J TN \ TC 54.00
FL 47.20 2 LINHS \ L 4720
' & NCE | POINT LOCATION DATA
Sta 8+30, 28’ Lt i Q3 | Sta 8+70, 28’ Rt _ v
"Prop Sample Well Basin : QQ: Eg | | Prop Sample Well Basin POINT | Station Frm € TC ELEV
(See Sheet 40 For Details) LRQ | (See Sheet 40 For Details) A 8+02.75 14° (1t) | 5431
FL 47(S) 49.60 3 \ FL 47 (S) 49.60 B 8+13.00 1° (L) | 5427
FL 4°(E) 47.50 FL 4°(W) 47.50 C 8+02.75 14° (Rt) | 54.31
2l 5470 239 L o D 8+1300 | 11" (Re) | 5427
End 6~ PVC Collector Ppq ' ¥:
| E 8+87.00 17°Ut) | 54.24
\ % F 849725 14° (1) | 5428
' G 8+87.00 11° (Rt) 54.24
« 53 @ /_‘ P , >
EXIST @ | @ @ @ @ @ PROPOSED 4’ WIDE SIDEWALK \ H 8+97.25 14 (Rt) | 54.28
ROW | \_ EXIST ROW v / 59
AN 1 \ . PROP 23 LF | | - ] - -
» d A
P l : \ - ; ~ 24" RCP| .. / .. @ AN
- = | Y/ A m—— - A - A
8 = — v . . ' P — - - P // / | © . < ﬁ g TO ARRANGE FOR LINES TO BE TURNED OFF OR
+ — pal— ) == / , . \!\ + MOVED, CALL CENTERPOINT AT 713—207-2222.
() 44 . m—” N\ 18" RCP | w®” 18" RCP ——— 3
(» | X557 15% | . SR @) 57? - PRIVATE UTILITY LINES SHOWN
§ _ i - = — | — ! ‘ ~ o — \ - T B ] ‘ AT LEAST 48 HOURS BEFORE EXCAVATING IN STREET R.O.W. OR
h ‘Q E_’ 1\-‘ | ‘ . E _@ PROP 7,, THICK CONC. @ Hi a EASEMENTS CALL THE LONE STAR NOTIFICATION 713-223-4567.
() N = = S BASELINE PAVEMENT W/ Sta 9+40 §
l: k o i% @ , \‘Q &L / . 6" CONC. CURB TC 54.74 ks S \{ I;XI?FT (SZ_I?II_\IT(EAR§OINT ENERGY | e o
- - :N—\—— D‘:ﬁ—= 02 ‘N—-"—- - : -; ” — ‘ = I i\- :(‘ - ) CenterPoint Energy/Electric Facilities
N 3 O_O \ N ° N Q EXIST ASPHALT PAVEMENT "'J ignature indicates underground electric lines are proper
g \EXIST 8” @ ® ||_ \E DARA/NG \S‘TREET N 8727 28 E 0 \ y z zh%w:. No :ppriaval foc:' fonstrﬂcti:)ntis <_::iven. Properl
~ SANITARY S 5|k | > > o EXIST 8" SANITARY N
* @ Q N <3 PrROP | : S [@/@/@ > EXIST 8” PVC WATER . e
& J' ) 15R J0 /?| CP ‘,5’/? / / — \‘%\/ ] 27?_\ /- 2‘;? - % g?p;g::g f‘z;“ dSBf(gru;\:eerg;%u:nd conduit facilities only.
§ e 1" ; r‘m /] V‘ - l - B — — "—~ —=— QL—_ A - 5/? _ 5/?_ \ _ K ’ ol
S — ' ._+_i l'/,/,{//? N N\ EXIST 8” PVC WATER ?\// 7 : \ __________________ T T T8 Rer 8“{RC_P Yy § Date:
i B = " — A P P P CenterPoint Energy/Gas Facilities/ENTEX Incorporated

(Gas service lines are not shown)

EXIST CABLE COMPANY

ROW

Y@ @ EXIST ROW / 1)
PROPOSED 4’ WIDE SIDEWALK @ @ @ J JONES&CARTE R nec

~=h ENGINEERS:PLANNERS°SURVEYORS
Texas Board of Professional Engineers Registration No. F-439

6335 Gulfton Dr., Suite 100 Houston, Texas 77081 (713) 777-5337

SURVEYED BY:

ANNNNNY

Sta 8+70, 33’ Rt
Prgp Sample Well Basin COTTON SURVEYING INTERIM REVIEW
(See Sheet 40 For Details) 6335 GULFTON DR., SUITE 103 || Not intended for construction,

HOUSTON, TEXAS 77081 bidding or permit purposes.

P
| ‘ PROP 23 LF |a {B\

~ 24 " RCP G

JESUS & GEORGINA
SILVESTRE

(2215 DETERING ST.)

®

N 50.06 SQ. FT. OF
LOTS 757 &758

AN

P.E. Serial No.: 103416

@/ 1_@*@ B
%//(> - | %
. . g

\ FL 4" (N) 49.60 (713) 981-0375
FL 47 (W) 47.50 Engineer: DAVID M. BARTON, P.E.
\&to 8+63,_ 33’ Rt

T, A FB NO. .
Sta 8+10, 23.5° Rt J ';20'?54% ¢=1 Inlet RICHARD CIESLEWICZ YSIDRO FIGUEROA 0421 PG. 2—12 lDate-_APRlL 2013
‘End 6" PVC Collector Pjpe Fl 49.50 (5241 DARLING ST.) (5237 DARUNG;‘Z:)
| ‘ Lots 761 & 762 Lors 763 & CITY OF HOUSTON
| ” N\ Prop Typ. "C”" Stm MH
- DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

See Sheet 29

Sta 8+30, 33' Rt _

l\EXIST 10" SANITARY
\
l

=

=
o
Prop Somple Well Basin - COTTAGE GROVE LOW IMPACT
(See S?e)et 40 For Details) g | | DEVELOPMENT DEMONSTRATION PROJECT
7L 4, (N 45.60 L DARLING ST — PLAN VIEW
FL 4" (E) 47.50 -
() Sta 8+37, 33’ Rt / I % = | l N = FRANGISCO o i HATAS STA 8+00 TO 10+00
[ aBEs P oA
. 0
FL 49.50 || A %E E o ; g WBS NUMBER FOR CITY OF HOUSTON USE ONLY
Sta 8+39 TO 8+61, 37’ Rt | S3IN- g | A 5 v
End P/gp Concrete Pavement (TC 54.10) — — | TR I |5 | m _ A _ M—000297—-0001—-3
Begin 50 LF Asphalt Transition | & | = ° = 5 DRAWING SCALE
Pavement | S g = o N -
MANUEL & OLGA CHAVEZ W 2\ < L9 S z . = 1"=10
(2211 DETERING ST.) 2z 3 : . o u L . L S CITY OF HOUSTON PM
S 56.9 50. FT. OF >2 > & ° % 5 & = -
LOTS 757 &758 i & |j|\ E e : E i i CHERYL HARRIS
=p = G g 2 z 5 = ® SHEET NO. 21 OF 64

#: \PRBUKRYSNAYBS ity of Houston\079 Cottage Grove LID Demonstration Project\Civi’\Const Dwgs\General\COTTAGE GROVE LID DEMONSTRATION PROJECT.DWG Apr 08,2013 — 5:55pm dmb




MATCH LINE ~ STA 10+00

MARIA & ZOILA SANTANA
(5238 DARLING ST,)
LOTS 807, 808, 809, &
810

POWER POLE

WILLIAM SUMMERS ESTATE
C/0 BETTY SUMMERS

(5230 DARLING ST)
LOTS 805 & 806

EXIST ROW
|

MAIL BOX
WATER METER

JOSE LUIS CABRAL

(5228 DARLING ST.)
LOTS 803 & 804

\
/’PROPOSED 4’ WIDE SIDEWALK

POWER POLE W/ LAMP

MARCEL MEIER

(5224 DARLING ST)
LOTS 801 & 802

Sta 11+65, 18.5° Lt

Prop Collection Point
PROPOSED 8*
PLUG

Sta 11+58, 17.0° Lt
Prop Tree Box

 Prop Tree Box

L o u o
L Ll — L
s o g o
W = . >
z o o o
= i s o
. < a <
02 = =
JESSE CANTU

(5222 DARLING ST.)
LOTS 799 & 800

7/

Sta 11+95, 185" Lt
Prop Collection Point

Sta 11+88, 17.0° Lt

7

® \ ®
ﬂ\

Ny
N
> <7’

a 7
! NN £3
] & & ‘ V&
- ] - Y- .
_+ T —— o——
5’
S — gl A - 20) | _
PROP 7" THICK CONC. High Point EXIST CENTERPOINT ENERGY 2" IP STL GAS PROP 8" PVC
BASELINE PAVEMENT W/ 6 x Sta 11+20 COLLECTOR PIPE
/ CONC. CURB S ki TC 5486 X |
— v — l o y F i —"\ I i _ I p N - ”» .
DARA/NG STREET N 8721°28” F R N EXIST ASPHALT PAVEMENT PROP 8" PVC
EXIST 8” SANITARY COLLECTOR PIPE
@ @ [EXIST 8" PVC WATER @ @-\
AN ] s = , , : )
R« S 5% (29 NN 5R\J il 57
- C—— = BTl/A T - o — G -S— — —— C— — —- - R —_——
P — N 1 ; = . 24" CPP = 18" RCP - 187 RCP
. gé@j’% RCP ] \P - 24" CPP (- ~ . ‘ ,
‘ 4L \ ] ‘ ] _ ...
y e (51) 51) b— 51 sO— -
I ] I
| . ] I_'_ i 7 . I
T EXIST ROW / LN ) /
N -
PROPOSED 4° WIDE SIDEWALK j ° *7 o
¢ ) Sta 11+74.19, 17.0° Rt|
Prop Tree Box
PROPOSED 8%
PLUG
- n _
e A A
Sta 11+79.35, 18.5° Rt
EXIST FIRE HYDRANT Prop Collection Point
TO REMAIN IN PLACE
JG HOLLINS
INVESTMENTS, INC.
(5229 DARLING ST.)
TEXAS CABRITO & Lors 770
YSIDRO FIGUEROA (5233 "D?:; L’Z/ 6 ST PATIEA p WILLIAM HEISLER ,
5237 DARLING ST. . 5231 DARLING ST,
(L07.'S‘ 763 & 76‘4) Lors 765 & 66 & © fg,’;“’;g,if) LOTS 768
s . 5 g? s
o ; '% o é = o o gg g % o ;
= T |~ = & & ~= INE oo 4|6 = d

MATCH LINE ~ STA 12+00

TBM "A"
Set Cut "[” on B—B Inlet @ Northwest corner of
intersection of T.C. Jester Blvd and Darling St.

Elevation = 53.46

TBM "B”
Found RR spike in third power pole West of

Northwest corner of intersection of Detering St.
and Darling St. on north side.

Elevation = 55.78

IBM "C”
Set 60D nail in power pole £250’ West of

Northwest corner of intersection of Darling St. and
Reinerman St.

Elevation = 56.13

IBM "D”
Set 60D nail in power pole £100" East of

Northwest corner of intersection of Darling St. and
Reinerman St.

Elevation = 55.21

TO ARRANGE FOR LINES TO BE TURNED OFF OR
MOVED, CALL CENTERPOINT AT 713-207-2222.

PRIVATE UTILITY LINES SHOWN

AT LEAST 48 HOURS BEFORE EXCAVATING IN STREET R.O.W. OR
EASEMENTS CALL THE LONE STAR NOTIFICATION 713—-223—4567.

Date:

CenterPoint Energy/Electric Facilities
Signature indicates underground electric lines are properly

shown. No approval for construction is given.

Date:

Approved for SBC underground conduit facilities only.
Signature valid for one year.

Date:

CenterPoint Energy/Gas Facilities/ENTEX Incorporated
(Gas service lines are not shown)

CABLE COMPANY

I JONES&CARTER,:nec.
S=f<=h ENGINEERS:PLANNERS°SURVEYORS
Texas Board of Professional Engineers Registration No. F-439

6335 Gulfton Dr., Suite 100 Houston, Texas 77081 (713) 777-5337

SURVEYED BY:

COTTON SURVEYING
COMPANY

6335 GULFTON DR., SUITE 103
HOUSTON, TEXAS 77081
(713) 981-0275

INTERIM REVIEW

Not intended for construction
bidding or permit purposes.

Engineer: DAVID M. BARTON, P.E.

P.E. Serial No.: 103416

FB NO.
Date: MARCH 2013

2421 PG. 2-12

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

COTTAGE GROVE LOW IMPACT
DEVELOPMENT DEMONSTRATION PROJECT

DARLING ST — PLAN VIEW
STA 10+00 TO 12400

WBS NUMBER FOR CITY OF HOUSTON USE ONLY

M—-000297-0001-3

DRAWING SCALE
1°=10’
CITY OF HOUSTON PM
CHERYL HARRIS
SHEET NO. 23 OF 62

P: \PROJECTS\00050 City of Houston\079 Cottage Grove LID Demonstration Project\Civil\Const Dwgs\General\COTTAGE GROVE LID DEMONSTRATION PROJECT.DWG Mar 09,2013 — 11:04am DER




TO ARRANGE FOR LINES TO BE TURNED OFF OR
MOVED, CALL CENTERPOINT AT 713-207-2222.

TBM "A"
Set Cut "[” on B—B Inlet @ Northwest corner of
intersection of T.C. Jester Blvd and Darling St.

Elevation = 53.46

IBM "B”

Found RR spike in third power pole West of
Northwest corner of intersection of Detering St.
and Darling St. on north side.

Elevation = 55.78

IBM "C”
Set 60D nail in power pole £250’ West of

Northwest corner of intersection of Darling St. and
Reinerman St.

Elevation = 56.13

IBM "D”
Set 60D nail in power pole £100" East of

Northwest corner of intersection of Darling St. and
Reinerman St.

Elevation = 55.21

PRIVATE UTILITY LINES SHOWN

AT LEAST 48 HOURS BEFORE EXCAVATING IN STREET R.O.W. OR
EASEMENTS CALL THE LONE STAR NOTIFICATION 713—-223—4567.

‘MATC/-/ LINE ~ STA I4+70

"Prop Tree Box

Sta _12+21, 18.5° Rt

"Prop Collection Point

4

SOFTWOOD TREE
GAS METER

6"

4’ G.B.L.—/

WATER METER
WATER METER
WATER METER

POWER POLE W/ LAMP & CONDUIT

=
>
o)
=
(@)
)
©
4
=
O
L
—
[WN)

Sta 12+80, 18.5° Rt

Prop 12°X12”

Prop Collection Point

Sta 12+74, 17.0° Rt
Prop Tree Box

Sta 12+60, 18.5° Rt

Prop Collection Point
Sta 12+54, 17.0° Rt

—ND 1" IRON POLE:

Prop Tree Box

EVAN HOWELL

(5221 DARLING ST.)
LOTS 774 & 775

Catch Basin
Connect Exist 4*
Drain Pjpe (South)

HECTOR
VEGABARRETTO
& SHAKIRA
MORERAFELIX
(5217 DARLING ST.)
LOTS 776
o
QF =
o2
O <C
5pZ3
| i
S kK o L|'__l
e
=t

Prop 12°X12"
Catch Basin
Connect Exist 4"
Drain Pjpe (South)

Sta 13+48, 23.5° Rt

Prop 12°X12"
Catch Basin
Connect Exist 4"

Drain Pjpe (South)

AMBER HORNBROOK &
CARLOS
ALVARADO-BOWER
(5215 DARLING ST.)
LOTS 777

GAS METER
WATER METER
SANITARY CLEANOUT
FND 1/2” IRON ROD

CAP STAMPED "4110”

W

Sta 13+65.64, _17.0° Rt

"Prop Tree Box

=
.}
()]
=z
o
(@]
]
[a
=
<
|__l
S5
a =
=z
S
© 5
90_
=
N
L
1 O
L

SWB TELEPHONE CABLE MARKER

Sta 13+71, 185’ Rt
Prop Collection Point

BASILLO DURAN

(5211 DARLING ST.)
LOTS 778 & 779

WATER METER
MAILBOX

: : et et ot 5 :
= i SEe 25| %S 2 &3 w2 g 2
I<—[ L|_l|<—(|<—( O= Ez O :; ':t(.') = O
= C== Golxw ;g = E
JANICE MENKE ROBERT CALVERT EUGENE ROBINSON &
GENIE MIMS , (5214 DARLING ST.) RACHEL ATZMILLER
(5218 DARLING ST.) (5276;00}43'?%/;3 ST LOTS 793 (5212 DARLING ST.)
LOTS 795, 796, 797, & Lors 792
798
Sta 13+50, 23.5° Lt ’
——p Sta 13+75 235 Lt
ESSE CANTU Prop 12°X12 T [
(5222 DARLING ST.) Coteh Easin Prop 12°X12 36R
LOTS 799 & 800 Connect Exist 4" Catch Basin E Ly
, il Connect Exist 4” S
Sta 13+27, 185" Lt Drain Pipe (North) Drain Pjpe (North) NI
Prop Collection Point IdN
Sta 13+47, 23.5' Lt Sta 13473 _23.5° Lt Sta _14+00, 23.5° Lt §§§
Sta 13+25, 235 Lt Prop 12°X12” Prop 12°X12* Prop 12°X12* N
Prop 12°X12" Catch Basin Catch Basin Catch Basin
Catch Basin Connect Exist 4” Connect Exist 4 Connect Exist 4”
Connect Exist 4” Drain Pjpe (North) Drain Pjpe (North) Drain Pjpe (North)
Drain Pjpe (North) y .
Sta 13+23.80, 17.0° Lt
Prop Tree Box
7
Sta 12+28, 18.5° Lt 7 % (44)
Prop Collection Point / A Z e -
2
’ L] ”
Sta 12+23, 17.0 Lt ’ PROP 8" PVC PROP 6~ PVC
= = = PROPOSED 4
31 1 31
51 51 51 45 51 o1 I o1
— EXIST ROW SN\ AN h
- | <
S —— , N 20
Q \ . - \. \ - s | Wi
(t 15" RCP \ ﬂﬁ”_cppx 24" CPP ] 24" |CPP_ %”_CP_FE~ 247 CPP__ -2t cPP_ N 247 CPP _
> M _
LN ; n
/ 57? \r 3 3R 2 % |/ Nor 2 2R 5 51 [ \sr
‘ — e — —7r yan 7 ——¢ — 1= _ TN — X T i 7 - . -
N |- A e EX 4 pch " f « | " EX 4" PVC
“ ALE><|ST CENTERPOINT ENERGY PROP 7" THICK CONC. DRAIN PIPE SRAIN PIPE D High Point
2 G) @ 2" 1P STL GAS x BASELINE PAVEMENT W/ 57 @ /\ Sta 13490
p N N 13 6" CONC. CURB EXIST ASPHALT PAVEMENT 7C 54.46
Wil - N N &) enq4?00” \ w
2 DA/‘?L/NG STREET N R L., ¢ N 8721°28” £ 5l \exisT 8 sanmary L S
~ : - EX 47 PVC EX 47 PVC Z —PROP 8" PVC
* @ o [EXST & PVC WATEFf @/’. @/’ @ § 3 yj ORAIN PIPE | DRAIN PlPE\ % @ ‘\‘ = [ corecror pipe
) ; 20 / | , / I
'; SR—~— L s 57?; 5/? IR 529 5
= - \P\_ 24" RCP . ____P_ LN @ ?PP TN 247 crp W 247 cee : N |
)
3 51 3 51) | 51 51 51
L L . i
. EXIST ROW d O
W . \ \ PTERN ~ \ ~ A
\\-‘/\ , / | | PROP 6" PVC
5 7z PROPOSED 4~ WIDE SIDEWALK COLLECTOR PIPE
| N |
- ® | % |\ ,,
3 i 2 : :
GALLEGOS ON . % 2 Z Z \
DARLING ST g , §
Sta 12+16, 17.0’ Rt 7 Sta 13423 23.5° Rt Sta 13+28, 23.5 Rt ,\
R
S

Date:

CenterPoint Energy/Electric Facilities
Signature indicates underground electric lines are properly

shown. No approval for construction is given.

Date:

Approved for SBC underground conduit facilities only.
Signature valid for one year.

Date:

CenterPoint Energy/Gas Facilities/ENTEX Incorporated
(Gas service lines are not shown)

CABLE COMPANY

I JONES&CARTER,:nec.
S=f<=h ENGINEERS:PLANNERS°SURVEYORS
Texas Board of Professional Engineers Registration No. F-439

6335 Gulfton Dr., Suite 100 Houston, Texas 77081 (713) 777-5337

SURVEYED BY:
COTTON SURVEYING

COMPANY INTERIM REVIEW

6335 GULFTON DR., SUITE 103
Not intended for construction,

HOUSTON, TEXAS 77081
(713) 981-0275 bidding or permit purposes.

Engineer: DAVID M. BARTON, P.E.

FB NO. P.E. Serial No.: 103416
2421 PG. 2-12 Date: MARCH 2013

(5205 DARLING ST.)

ARTURO GUEVARA, ET UX.
LOTS 78

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING

COTTAGE GROVE LOW IMPACT
DEVELOPMENT DEMONSTRATION PROJECT

DARLING ST — PLAN VIEW
STA 12+00 TO 14+10

WBS NUMBER FOR CITY OF HOUSTON USE ONLY

M—-000297-0001-3

DRAWING SCALE

1°=10'

CITY OF HOUSTON PM

CHERYL HARRIS

SHEET NO. 25 OF 62

P: \PROJECTS\00050 City of Houston\079 Cottage Grove LID Demonstration Project\Civil\Const Dwgs\General\COTTAGE GROVE LID DEMONSTRATION PROJECT.DWG Mar 09,2013 — 11:06am DER




x o i L o < @ a W | ! Wz | A
85 Ly = '-"_-'% i L % b 2 | g % ! ALBERT PALLA z:ﬁ Cu':« "0” on B—B Inlet @ Northwest corner of
20 > z > = = N = o b (2306 REINERMAN ST.) intersection of T.C. Jester Blvd and Darling St.
it g o N - B - i . | Sk - torz ek 1 Elevation = 53.46
< & =3 < S 2 o =Y Sta 15+75, 87’ Lt svation = 23
= . o \ T o | End Asphalt Transition Ravement TBM "B”
: : I 1] Mateh Existing Llevation ey ot ntoseetot o becing
- JAMES & KAREN - | | N | | R S and Darling St. on north side. 9=
SONIA LATHAM SHOENVOGEL \ | - | M\, — Elevation = 55.78
(5210 DARLING ST.) (5202 DARLING ST.) 7 — |
LOTS 790 & 791 LOTS 786 & 787 \ < & - TBM "C”
(52.,&0'655754 /?Z/%Agr) \ o \ - ‘ Li" ; Sta 75 +70, 28 Lt B Set 60D nail in power pole £250° West of
107S 788 & 789 K/ \ | E ‘ //_Dl'Op 7JP c <t MH gg{:::::z; csotr.ner of intersection of Darling St. and
Sta 15+62, 28 Lt 4\ s ‘ buitt on Top of Elevotion = 56.13
Prop Typ. C—T Inlet / | | e s o
7¢ 23.00 EXIST 8” ey | 5 " Set 60D nail i le 100" East of
_.S‘ta 7“):'/'08, 785: Lt FL 43.80 7 PVC WATER ‘ ‘ — '2(_: | g;rthwestmiéatrl:erp %vflei:ﬂ?e?seection of %sarlg'ng St. and
Sta 14+50, 18.5° Lt Prop Collection Point Sta 15+53, 18.5° Lt | | © = einerman St.
"Prop Collection Point "Prop Sample Well Basin \ | I | Sta 16+64_T0 15+86, 37" Lt Elevation = 55.21
ee Shee or Details, ' :
(See Sheet 40 For Details) | /|\J - | | [ End Prop Concrete Pavement (TC 53.10)
FL 8" (W) 48.40 @ { | - ‘ gg%nmegt LF Asphalt Transition
Sta 14+44, 17.0° Lt Sta 15+01, 17.0° Lt FL 8" (NE) 48.00 0 | POINT LOCATION DATA
\ - I <
Prop Tree Box "Prop Tree Box FL 47 (N) 48.40 L MAURY HECHT
E /% E | | | (2302 RENERMAN ST.) PONT | Station Fm ¢ | c ELEV
| | / LOT 1, BLK 1 A 1542775 | 14° L) | 5344
= e
o \ T B 15+3800 | 11°(t) | 5337
@ . ;
Sta 14+82, 18.5° Lt all I I B | Sto 15488, 28° Lt | Tasezrzs | v# () | 5ass
Prop Collection Point g mo /_@‘ | ;;_20,?5 37)0% C—-17 Inlet D 15+38.00 77° (Rt) 5337
Sta 14+77, 17.0° Lt . ol 1 43.80
Prop Tree Box [_P ROP 6 PVC |
@ ROPOSED 4 COLLECTOR PIPE 25 o ! 40 53 FROP 23 LF Sta 16+01, 0’ Rt
— » m \ Y ~ »
g PRO! PROP 8" PVC -1 £x1ST 18" ROP | 4 | 24" RCP End Prop Conc. Pavement
51 COLLECTOR PIPE 58 NN = ++ | Begin 53 LF Asphalt Transition Pavement
SIDEWALK 1Y | |
~ W 11 F 1S
Y /] \ ¥ _EXIST ROW ] o] | | ' ” \ Sta 16+54, 0’ Rt
3 f i T 7 = Y ——— | | ” End Asphalt Transition Pavemnent
20 ¥ / / \ Y = C | / Match Existing Elevation
— = = : e e — 5 " ° 7 :
Q 18" RCF& ] ; ] ; I . " 4- - . . % | \ v Vou Vann Y% Y v TO ARRANGE FOR LINES TO BE TURNED OFF OR
) S < — we <) we o o [ e A — MOVED, CALL CENTERPOINT AT 713-207-2222.
+ — — /- " N 15R T
15R A A
X A\ 5P \(a2) Ma9) i ______ M \|_ _______ s e e e — | PRIVATE UTILITY LINES SHOWN
N . IR dl i R 1 S S T R R TS B
N R EXIST CENTERPONT ENERGY o 5 PROP 7" THICK CONC. 2 53 il TEATON Tl
0'\) N A L@ @ 2" IP STL GAS BASEU/VE u e PAVEMENT W/ L‘}
, 1 /s (59 &[5 6 CONC. CURE | " [frrsoo 16 e
K Q “ | \N EX|ST ASPHALT PAVEMENT ! ) LL 2 ) . ) | CenterPoint Energy/Electric Facilities .
ll.] PROP 8 PVC N % - \EXIST 38” SANITARY DARL/NG STREET '0 N . | 40 Signature indicatg); underground e]ectn:ic Iines are properly
z COLLEC 7' OR '0. 24" /?CP s ‘ ‘ 53 shown. No approval for construction is given.
35 .7 ‘P/PE 57 S EXIST 8” PVC WATER @'\ ." @'\V 15R | | 157
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APPENDIX B: O&M FACT SHEETS

O&M Plan for City of Houston Cottage Grove LID Project
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O&M FACT SHEET 1: RAIN GARDENS

What To Look For

What To Do as Required

Structural Components, includ

ing inlets and outlets/overflows, shall freely convey stormwater.

> Clogged inlets or outlets | » Remove sediment and debris from catch basins, trench drains, curb inlets, and pipes
to maintain at least 50% conveyance capacity at all times.
» Cracked drain pipes or » Repair/seal cracks. Replace when repair is insufficient.

grates

Vegetation shall cover minimum of 75% of ground surface.

» Dead or strained
vegetation

>

Replant per original planting pIanl. Maintain minimum 75% vegetative cover.

> Grasses and vegetation

>

Irrigate as needed for establishment during first 18 to 24 months after planting or
replanting.

Y

Remove and replace mulch annually (shredded hardwood mulch preferred)z. Do not
apply fertilizers, herbicides, or pesticides3.

Cut back vegetation if desired.

Prune other vegetation overgrowth.

Prune to allow sight lines and foot traffic.

> Weeds

VIiV|V|V

Manually remove weeds. Remove all plant debris.

Sediment and Debris, including sediment and floatables removal and sediment disposal.

» Sediment Loads » Inspect annually roadway and landscape areas that may contribute to sediment
loading issues.
» Sediment/Debris » Record sediment accumulation in inspection logs. Check whether sedimentation has
Removal encroached on design volume by comparing actual maximum depth against design
maximum depth.
» Manually remove and dispose of accumulated sediment and debris.

Growing/Filter Medium, including soil and gravels, shall sustain healthy plant cover and infiltrate within 48 hours after
end of rainfall event, without isolated ponding areas or pockets of ponding.

» Gullies »  Fill, lightly compact, and install plant vegetation to disperse flow.
» Erosion » Repair inlet gravel/rock or other erosion control elements.
> Slopes » Stabilize 3:1 (i.e., maximum slope of 33%) slopes/banks with plantings from original
planting plan.
> Ponding » Record ponding in excess of 48 hours after end of rainfall event and/or sediment
accumulation in inspection logs.
> Rake, till or amend to restore infiltration rate’.
» Use compost and mulch without animal manure to avoid leaching of nutrients in

g 2
stormwater facilities”.

'Refer to Landscape Specifications and Construction Drawings for project for additional details on plant lists.
2 . . . . . .
Use compost and mulch without manure or animal by-products to avoid leaching of contaminants into stormwater

facilities.

*Do not use fertilizers, herbicides, or pesticides as these are water quality facilities and stormwater runoff typically
contains contaminants (i.e., nitrogen, phosphorous, and hydrocarbons) that serve as nutrients for the vegetation. At a
minimum, follow Integrated Pest Management (IPM) practices. See U.S. Environmental Protection Agency (EPA) website
at www.epa.gov/opp00001/factsheets/ipm.htm for details.

O&M Plan for City of Houston Cottage Grove LID Project
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O&M FACT SHEET 1: RAIN GARDENS

Inspection and Maintenance Schedules:
See Inspection Sheets.

Maintenance Records:

Inspect and maintain facilities to ensure proper function and aesthetic appearance. Record date,
description, and contractor, or City staff for all structural repairs and facility clean-out activities in
Inspection Sheets.

Replacement and Reconstruction:
Use adaptive management methods to determine reconstruction or replacement of the facilities.

Infiltration/Flow Control:

All facilities shall drain completely within 48 hours after end of rainfall event. Record time, date, and
weather conditions when excessive ponding occurs or 48 hours is exceeded. Use practices specified
under Growing/Filter Medium maintenance to restore capacity, if needed.

Pollution Prevention:

Implement Best Management Practices (BMPs) to prevent hazardous or solid wastes or excessive oil
and sediment from contaminating stormwater. Clean out system immediately in the event of an oil
or gasoline spill. See City’s SWPPP for additional information. Use compost and mulch without
manure and/or animal by-products to avoid leaching of contaminants in stormwater facilities.

Sediment Disposal:

Current research generally indicates that residuals are not hazardous wastes and can generally be
disposed of in the same way as uncontaminated soil once dewatered. Refer to the USEPA Fact Sheet
titled Storm Water O&M Fact Sheet: Handling and Disposal of Residuals
(www.epa.gov/npdes/pubs/handdisp.pdf) for additional guidance on residual disposal.

Vectors (Mosquitoes & Rodents):
Comply with City of Houston Public Health Department vector control requirements. All facilities
shall drain within 48 hours after end of rainfall event.

Access: Maintain ingress/egress, including access roads, to design standards.

O&M Plan for City of Houston Cottage Grove LID Project 2
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O&M FACT SHEET 2: AMERICAST FILTERRA® UNIT (TREE BOX)*

What To Look For What To Do as Required

Structural Components, including inlets and outlets/overflows, shall freely convey stormwater.

> Clogged inlets or outlets | » Remove sediment and debris from catch basins, trench drains, curb inlets, and pipes
to maintain at least 50% conveyance capacity at all times.

» Cracked drain pipes or » Repair/seal cracks. Replace when repair is insufficient.
grates
Vegetation shall consist of one healthy tree or shrub per Filterra® unit.
> Dead or strained » Replant per original planting pIanZ. Maintain minimum of one healthy tree or shrub
vegetation per Filterra® unit.
» Trees and shrubs > Irrigate as needed for establishment during first 18 to 24 months after planting or
replanting.

» Remove and replace mulch annually (shredded hardwood mulch preferred)a. Do not
apply fertilizers, herbicides, or pesticides4.

» Cut back vegetation if desired.

» Prune to allow sight lines and foot traffic.

» Weeds » Manually remove weeds. Remove all plant debris.
Sediment and Debris, including sediment and floatables removal and sediment disposal.
» Sediment Loads » Inspect annually roadway and landscape areas that may contribute to sediment
loading issues.
» Sediment/Debris » Record sediment accumulation in inspection logs. Check whether sedimentation has
Removal encroached on design volume by comparing actual maximum depth against design

maximum depth.

» Manually remove and dispose of accumulated sediment and debris.

Growing/Filter Medium, including soil and gravels, shall sustain healthy plant cover and infiltrate within 48 hours after
end of rainfall event, without isolated ponding areas or pockets of ponding.

» Erosion » Repair inlet gravel/rock or other erosion control elements.

» Ponding » Record ponding in excess of 48 hours after end of rainfall event and/or sediment
accumulation in inspection logs.

> Rake, till or amend to restore infiltration rate’.

» Use compost and mulch without animal manure to avoid leaching of nutrients in
stormwater facilities’.

ISee Appendix C for manufacturer’s recommendations for O&M activities and inspection procedures summarized in this
Fact Sheet. Note that the first year of maintenance is included in the cost of the system and provided by Americast.
*Refer to Landscape Specifications and Construction Drawings for project for additional details on plant lists.

Use compost and mulch without manure or animal by-products to avoid leaching of contaminants into stormwater
facilities.

*Do not use fertilizers, herbicides, or pesticides as these are water quality facilities and stormwater runoff typically
contains contaminants (i.e., nitrogen, phosphorous, and hydrocarbons) that serve as nutrients for the vegetation. At a
minimum, follow Integrated Pest Management (IPM) practices. See U.S. Environmental Protection Agency (EPA) website
at www.epa.gov/opp00001/factsheets/ipm.htm for details.

O&M Plan for City of Houston Cottage Grove LID Project 3
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O&M FACT SHEET 2: AMERICAST FILTERRA® UNIT (TREE BOX)

Inspection and Maintenance Schedules:
See Inspection Sheets.

Maintenance Records:

Inspect and maintain facilities to ensure proper function and aesthetic appearance. Record date,
description, and contractor, or City staff for all structural repairs and facility clean-out activities in
Inspection Sheets.

Replacement and Reconstruction:
Use adaptive management methods to determine reconstruction or replacement of the facilities.

Infiltration/Flow Control:

All facilities shall drain completely within 48 hours after end of rainfall event. Record time, date, and
weather conditions when excessive ponding occurs or 48 hours is exceeded. Use practices specified
under Growing/Filter Medium maintenance to restore capacity, if needed.

Pollution Prevention:

Implement Best Management Practices (BMPs) to prevent hazardous or solid wastes or excessive oil
and sediment from contaminating stormwater. Clean out system immediately in the event of an oil
or gasoline spill. See City’s SWPPP for additional information. Use compost and mulch without
manure and/or animal by-products to avoid leaching of contaminants in stormwater facilities.

Sediment Disposal:

Current research generally indicates that residuals are not hazardous wastes and can generally be
disposed of in the same way as uncontaminated soil once dewatered. Refer to the USEPA Fact Sheet
titled Storm Water O&M Fact Sheet: Handling and Disposal of Residuals
(www.epa.gov/npdes/pubs/handdisp.pdf) for additional guidance on residual disposal.

Vectors (Mosquitoes & Rodents):
Comply with City of Houston Public Health Department vector control requirements. All facilities
shall drain within 48 hours after end of rainfall event.

Access: Maintain ingress/egress, including access roads, to design standards.

O&M Plan for City of Houston Cottage Grove LID Project 4
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APPENDIX C: O&M INSPECTION SHEETS
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RAIN GARDENS INSPECTION SHEET

Location:

Date (Month/Day/Year):

Darling Street between TC Jester and Reinerman

Note: *Do not use fertilizers or pesticides/herbicides in Rain Gardens.*

Inspection/Maintenance Notes:

e e T

Photo courtesy of Watearth (Copyright 2010 — 2013

)

| Item ‘Activity

When

Names (Print)

Comments

Inspection

[

Inspect for structural issues (cracked drain pipes or grates, etc.)

One time each fall/winter and
spring/summer

] 2 Inspect for clogged inlets or outlets (pipes) After major rainfall event or one
time each fall/winter and
3 Inspect for contributing sediment load from roadway and/or Ongoing
adjacent landscape
[] 4 Check for erosion, debris, and sediment accumulation Ongoing/measure quarterly
] 5 Inspect for weeds and dead/strained vegetation Ongoing
6 Check for ponded water in excess of three days after major After major rainfall event or

[l

rainfall events

minimum of twice annually

Maintenance

mulch preferred; DO NOT USE BARK OR DYED MULCH)

|:| 8 Make any structural repairs As-needed
[] 9 Improve filter medium as needed As-needed
|:| 10 Clear inlets and outlet/overflows to maintain conveyance As-needed
[] 11 Replant exposed soil and replace dead plants Fall or spring
|:| 12 Irrigate as needed for establishment during first 18 to 24 Spring through early fall
months after planting or replanting.
|:| 13 Remove trash, litter, sediment, and debris Ongoing
|:| 14 Manually remove weeds and plant debris (DO NOT USE Ongoing
HERBICIDES AS THEY IMPACT WATER QUALITY)
15 Prune vegetation overgrowth if straggly or dried out. Use only Late winter/early spring
[l hand tools. No weed-whackers or gas-powered equipment.
|:| 16 Remove and replace mulch annually (shredded hardwood Late spring (April or May)

O&M Plan for City of Houston Cottage Grove LID Project




AMERICAST FILTERRA® UNIT (TREE BOX) INSPECTION SHEET

Location:

Date (Month/Day/Year):

Darling Street between TC Jester and Reinerman

Note: *Do not use fertilizers or pesticides/herbicides in Filterra® Unit (Tree Box).*

Inspection/Maintenance Notes:

Photo courtesy of Americast (www.filterra.com)

| Item ‘ Activity When Names (Print) Comments
Inspection
] 1 Inspect for structural issues (cracked drain pipes or grates, etc.) | One time each fall/winter and
spring/summer
] 2 Inspect for clogged inlets or outlets (pipes) After major rainfall event or one
time each fall/winter and
3 Inspect for contributing sediment load from roadway and/or Ongoing
adjacent landscape
[] 4 Check for erosion, debris, and sediment accumulation Ongoing/measure quarterly
|:| Inspect for weeds and dead/strained vegetation Ongoing
6 Check for ponded water in excess of 48 hours after major After major rainfall event or

[l

rainfall events

minimum of twice annually

Maintenance

mulch preferred; DO NOT USE BARK OR DYED MULCH)

[] 8 Make any structural repairs As-needed
[] 9 Improve filter medium as needed As-needed
|:| 10 Clear inlets and outlet/overflows to maintain conveyance As-needed
|:| 11 Remove and replace dead trees and shrubs Fall or spring

12 Irrigate as needed for establishment during first 18 to 24 Spring through early fall
[] months after planting or replanting.
|:| 13 Remove trash, litter, sediment, and debris Ongoing
] 14 Manually remove weeds and plant debris (DO NOT USE Ongoing

HERBICIDES AS THEY IMPACT WATER QUALITY)

15 Prune vegetation overgrowth if straggly or dried out. Use only Late winter/early spring
D hand tools. No weed-whackers or gas-powered equipment.
M 16 Remove and replace mulch annually (shredded hardwood Late spring (April or May)

O&M Plan for City of Houston Cottage Grove LID Project




APPENDIX D: FILERRA® MANUFACTURER’S MAINTENANCE RECOMMENDATIONS
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filterra

Corporate Headquarters
11352 Virginia Precast Road
Ashland, VA 23005
Toll Free: (866) 349-3458
Fax: (804) 798-8400

E-mail: design@filterra.com
www.filterra.com

Filterra® is a division of -#AMERICAST
Filterra® is protected by
U.S. Patents # 6,277,274 & 6,569,321

filterra

Maintenance Services

for
Filterra® Stormwater Bioretention
Filtration Systems

» Extended Maintenance Service

* Maintenance Training for your
Landscape Contractor or Local DPW



Why Maintain?
All stormwater treatment
systems require
maintenance for effective
operation. This necessity
is often incorporated in
your property’s permitting
process as a legally
binding BMP Maintenance
Agreement.

« Avoid legal challenges from your
jurisdiction’s maintenance enforce-
ment program.

 Prolong the expected lifespan of your
Filterra media.

+ Avoid more costly media replacement.

+ Help reduce pollutant loads leaving
your property.

Why use Filterra Services?

+ As the manufacturer we have
performed 1,000’s of mainte-
nance visits.

« Filterra will schedule visits
and keep maintenance re-
cords for you.

« Cost effective, multi-year
plans available.

- Backed by Filterra’s technical
department.

+ Use only Filterra approved
materials.

Corporate Headquarters « 866-349-3458

Maintenance Includes

Filterra maintenance includes:
+ Unitinspection

- Debris, trash & mulch removal &

disposal
« Filter media evaluation
+ Plant health evaluation
+ Replacement of mulch
« Updated and stored records of
performed maintenance

Training Includes

Site visit by Filterra
personnel.
Full maintenance

demonstration on a single

unit.

Instructional DVD.
Maintenance Instruction

Manual

complete with

color photos.
Maintenance forms
for keeping your own

records.

www.filterra.com

Please complete all sections, detach and return to Filterra® or call 866-349-3458

Project Name:

0 Owner

Site Address:

0 Owner Representative
0 Current Occupant

0 Home Owner Association

Contact Information:

| am interested in:

Name:

00 Extended Maintenance
0 Maintentance Training

Company Name (if applicable):

E-mail:

Phone:
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Filterra® Maintenance Steps ﬂ lte rrd

1. Inspection of Filterra and 2. Removal of tree grate and
surrounding area erosion control stones

3. Removal of debris, trash 4. Mulch replacement
and mulch

5. Clean area around Filterra 6. Complete paperwork and record
plant height and width

For additional information please contact your local Filterra sales representative.
Eastern Zone: 866-349-3458, Western Zone: 877-345-1450.
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