
Development Table

Juergen Road Educational Campus

Project #

2207070050

Total: Acreage within the tract owned by the Developer within the Little Cypress Creek Service
1 205.7700 acres
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Subtotal: Acreage developed prior to February 11, 2014 (as shown on plans) and all new ROW
dedicated according the Master Thoroughfare Plan

Subtotal: Acreage developed in a previous phase under the LCCIG

0.7571

0.0000

acres

Subtotal: Acreage Proposed to be Developed in this phase 205.0129 acres

Subtotal: Remaining undeveloped acreage owned by Developer within the Little Cypress Creek

Watershed after completion of this development (Line1-Line2-Line3-Line4-Line5)
0.0000 acres

Little Cypress Creek Impact Fee $ 4,000.00 per acre

7 Total Impact Fee Due for Development Acreage (Line 4 times Line 6) $ 820,051.72

8 Subtotal Impact Fees Previously Paid $

9 Total TRE to be provided in this development phase (Line 10+Line 11) 182.46 ac-ft

10 Required mitigation detention for this development phase (Line 4 times 0.55 ac-ft/aс) 112.76 ac-ft

11 Required Conveyance detention for this development phase (Line 4 times 0.34 ac-ft/ac) 69.70 ac-ft

12
Remaining developable Property after this development phase without previously provided TRE

T
R
E 0.00 acres

(Line 5)

13
TRE Volume for total remaining developable property after this development phase (Line 14+Line
15)

0.00 ac-ft

14

15

Required mitigation detention for entire developable Property (Line 5 times 0.55 ac-ft/ac)

Required Conveyance detention for entire developable Property (Line 5 times 0.34 ac-ft/ac)

0.00 ac-ft

0.00 ac-ft

BROOKS & SPARKS, INC.
CONSULTING ENGINEERING



ENGINEER'S CERTIFICATION

FLOOD PLAIN STATUS

DESCRIPTION OF PROPERTY

  COMMERCIAL / OTHER SITE DRAINAGE WATER AND WASTEWATER

HARRIS COUNTY
ENGINEERING DEPARTMENT

REVIEW SHEET

PAVING

DRIVEWAYS (in H.C. ROW only)

TRAFFIC CONSIDERATIONS

  RESIDENTIAL / SUBDIVISION DRAINAGE1. 3. 4.

5.

2.

7.

  CURBING 

  FIRE APPARATUS ACCESS ROAD

CURB RAMPS 8.

*
*
*
**

(2001 ADJ.)

6. STORMWATER QUALITY 

LANDSCAPING 9.

PERMITS REQUIRED10. 

WORK IN HARRIS COUNTY R.O.W.

FOR PROJECTS LOCATED IN ANY FLOODPLAIN

Development constructed or placed in accordance with these plans will comply with all provisions of the Regulations of Harris County, Texas for Floodplain Management.
No net fill is allowed in the flood plain and no fill is allowed in the floodway.
FOUNDATION NOTES: (Applies to only buildings or building additions requiring a class II permit)
All water heaters, furnaces, air conditioning units, electrical distribution panels, and any other mechanical or electrical equipment must be elevated in accordance with
Section 4.05 of Harris County Floodplain regulations.
Any electrical circuit serving a light switch or outlet located below the base (100-year) flood elevation shall be dropped from above and be on a separate breaker.
All materials used below the (100-year) base flood elevation are on approved FEMA Technical Bulletin 2-08 as Class 5 water-resistant, and approved in accordance with
FEMA Technical Bulletin 1-08 for foundation openings.
Critical facilities located in the 0.2% or 500yr floodplain or 1% or 100yr floodplain shall have the lowest floor elevated to 3 feet or more above the 0.2% flood elevation, or
24 inches above the crown of the adjacent road, which ever results in a higher elevation.
Floodproofing and sealing measures must be taken to ensure that toxic substances will not be displaced by or released into floodwaters.
Access routes elevated to or above the level of the base flood shall be provided to all critical facilities to the extent possible.
A completed as-built certificate must be submitted after the structure is complete and before it is occupied.
The County Engineer's Office will post a final inspection notice on the structure once all requirements have been met.
No fill may be used to elevate structures in the 1% or 100yr flood plain.  Structures may be constructed on an open foundation, such as piers, or on continuous foundation
walls with properly sized and located openings.  All foundations are required to be designed by a registered professional engineer.
All structures shall be designed to withstand a three second gust basic wind speed of 120mph.
Completed *Elevation Certificates to be  submitted: one at permitting, a second after the slab is poured or sub-floor is installed and before the framing starts, and a third
is required once construction is finished.  *(PER CURRENT FIRM PANEL) to the Harris County Engineering Department, 10555 Northwest Freeway, Suite 120, Houston, TX
77092

IF YES, CHECK THE BOX THAT APPLIES TO THIS PROJECT

NOTE:  ALL EXISTING AND PROPOSED UTILITIES MUST BE
ACCURATELY SHOWN & LABELED ON THE SITE PLANS.

NOTE: SEPTIC SYSTEMS REQUIRE H.C. WASTE WATER REVIEW

NOTE: PUBLIC UTILITIES REQUIRE A LETTER FROM THE DISTRICT/
MUNICIPALITY AUTHORIZING SERVICE & CONNECTION.
THIS IS REQUIRED FOR PLAN APPROVAL.

NOTE: ALL ROADSIDE DITCH OUTFALLS REQUIRE EROSION CONTROL MEASURES.
RIPRAP IS NOT ALLOWED AS AN EROSION CONTROL MEASURE IN HARRIS COUNTY ROW.
ALL PUMPED DETENTION OUTFALLS TO ROADSIDE DITCHES REQUIRE MANHOLE W/ LEADS.

DOES THE PROPERTY HAVE ANY VIOLATIONS?  IF SO PLEASE PROVIDE
ALL VIOLATION NUMBERS.DESIGN

THICKNESS
OF PAVING

STABILIZED
SUBGRADE

DEPTH

DESIGN
STRENGTH

OF CONCRETE

STEEL SPACING

LONG. TRANS.

(IN.) (IN.) (PSI) (IN.) (IN.)

NOTE:  ALL APPROVED, FINAL PLATS AND ASSOCIATED
CPC101 FORMS MUST BE INCLUDED WITH PLAN SUBMITTAL.

OFFSITE SHEET FLOW: (100 YEAR)

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND

DESIGN ACCOMODATIONS ARE SHOWN ON SHEET ___________   OR, AS

PRESENTED IN THE APPROVED DRAINAGE STUDY ENTITLED

________________________________________________________________________.

TOTAL ACREAGE     = _____

TOTAL DISCHARGE = _____

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE
IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING
ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.

NOTE:  A COPY OF TCEQ APPROVAL FOR PRIVATE WATER &
WASTE WATER SYSTEMS IS REQUIRED FOR PLAN APPROVAL.

BENCHMARK REQUIREMENTS FOR
PROPOSED BRIDGES AND OR NEW RESIDENTIAL SUBIDIVSIONS

When the County Engineer has determined that a new benchmark will be required to be established for

the proposed project, the developer shall be required to install a benchmark per section 8.0, part 2 of the

Harris County Infrastructure Regulations.

Is a new Benchmark required for this project? (to be determined by Harris County) [__] yes [__] no

If a new Benchmark is required,  the proposed benchmark information is shown on sheets  ____

NOTE:  DEDICATED UNDERGROUND FIRE LINES MUST BE SUBMITTED TO
THE HARRIS COUNTY FIRE PROTECTION GROUP FOR REVIEW AND
PERMITTING BY THE UNDERGROUND FIRE LINE CONTRACTOR.  CIVIL
REIVEW DOES NOT  REVIEW OR APPROVE UNDERGROUND FIRE LINES FOR
THE FIRE PROTECTION SYSTEMS.

(#4 MIN.)

REINFORCE
STEEL
SIZE

WASTEWATER TREATMENT PLANTS

IS THE PROPOSED PROJECT A NEW WWTP SITE OR A REHAB/EXPANSION OF AN
EXISTING WWTP SITE? YES NO

IF YES, IS A HARRIS COUNTY DOMESTIC WASTEWATER TREATMENT PLANT EXPRES
REVIEW SHEET ATTACHED AND COMPLETED ACCORDING TO INSTRUCTIONS?

YES NO
REFER TO:
WWW.ENG.HCTX.NET/PERMITS/WASTEWATER/REGULATIONS-STANDARDS-DETAILS
FOR DOMESTIC WWTP ERS FORM

HARRIS COUNTY ENGINEERING DEPARTMENT -
PERMIT OFFICE NOTE:

THE PERMIT MANAGER SIGNATURE REPRESENTS

THE FOLLOWING:
· THE COMPLETION OF REVIEW OF THESE

PLANS
· INTERPOSE NO OBJECTION TO THE PROPOSED

DESIGN ON PRIVATE PROPERTY
· APPROVAL OF WORK IN HARRIS COUNTY

MAINTAINED RIGHT OF WAY
· APPROVAL OF WORK IN PROPOSED HARRIS

COUNTY RIGHT OF WAY THAT IS TO BE
ACCEPTED BY THE COUNTY

DESIGN
SURFACE
COURSE

THICKNESS
(IN.) (IN.) (IN.)

DESIGN
SURFACE
COURSE

TYPE

DESIGN
BASE

COURSE
THICKNESS

DESIGN
BASE

COURSE
TYPE

STABILIZED
SUBGRADE
THICKNESS

(MATERIAL) (MATERIAL) (MATERIAL)

STABILIZED
SUBGRADE

TYPE
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ENGINEER'S CERTIFICATION

4.  FLOOD PLAIN STATUS

HARRIS COUNTY
FLOOD CONTROL DISTRICT

REVIEW SHEET

HARRIS COUNTY FLOOD CONTROL DISTRICT

(2001 ADJ.)

5.  WORK IN HCFCD RIGHT-OF-WAY (FUTURE)

 1.  PROPERTY DESCRIPTION 

HCFCD SIGNATURE BLOCK

3.  SWQ DISCHARGE INTO FCD FACILITY 

6.  REPORTS/AGREEMENTS

 2.  SITE  DETENTION DRAINAGE

FOR PROJECTS LOCATED IN ANY FLOODPLAIN

Development constructed or placed in accordance with these plans will comply with all

provisions of the designated Floodplain Administrator.

No net fill is allowed in the flood plain and no fill is allowed in the floodway.

OFFSITE SHEET FLOW: (100 YEAR)

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND

DESIGN ACCOMODATIONS ARE SHOWN ON SHEET ___________   OR, AS

PRESENTED IN THE APPROVED DRAINAGE STUDY ENTITLED

________________________________________________________________________.

TOTAL ACREAGE     = _____

TOTAL DISCHARGE = _____

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE
IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING
ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.
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UTILITY ONE CALL

STOP  -  CALL  BEFORE  YOU  D
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XAS ONE  CALL  SYSTEM

1 800 545-6005
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GRANULAR FILL

SEE SPECIFICATION SECTION NO. 02365-STABILIZED CONSTRUCTION ACCESS.

GEOTEXTILE FOR FULL
WIDTH AND LENGTH OF
STABILIZED CONSTRUCTION

CONSTRUCTION NOTES:
1.

STABILIZED CONSTRUCTION ACCESS
SYMBOL

GRADED TO PREVENT
SEDIMENT FROM

PROVIDE APPROPRIATE TRANSITION
BETWEEN STABILIZED CONSTRUCTION
ACCESS AND EDGE OF ROADWAY.

8 INCHES MINIMUM

50 FT. MAX. 50 FT. MAX.

R
O

A
D

W
A

Y

1. SEE SPECIFICATION SECTION NO. 02361-SILT FENCES.

REINFORCED SILT FENCE

EXTEND SILT FENCE FABRIC

FLOW

SILT FENCE FABRIC

INTO TRENCH.

SUPPORT

12
 IN

.

GRID MESH

SYMBOL

RSF

NOTE:

3. ATTACH SILT FENCE FABRIC TO
WIRE FENCE AND EXTEND INTO  
THE TRENCH. 

  4 IN. X 6 IN. TRENCH UPSLOPE  
ALONG LINE OF SUPPORTS.

1. SET SUPPORTS AND EXCAVATE

    EXCAVATED SOIL.
4. BACKFILL AND COMPACT THE

2. SECURE WIRE FENCING TO SUPPORTS.

OF SLOPE

SLOPE OR NORMAL

SODDING

PROP. TOP OF SLOPE

SOD

PROP. TOP 

SOD

FT.
50 FT.

AS NEEDED

BACKSLOPE SWALE

INTERCEPTOR STRUCTURE AND
INLET PROTECTION (SEE DETAIL "D").

TWO ROWS STAGGERED
SOD PANELS (TYP.)

FLOW

PROP. TOE OF

DIAMETER HEXAGONAL OPENINGS.
TYPE 2 AND 3 FILTER DAMS: SECURE WITH 20 GAUGE GALVANIZED WOVEN WIRE MESH WITH 1 INCH

FILTER DAM NOTES:

1.

DOWNSTREAM SIDE USING WIRE TIES OR HOG RINGS.
WIRE MESH: FOLD AT UPSTREAM SIDE OVER GRANULAR FILL AND TIGHTLY SECURE TO ITSELF ON THE3.

IN STREAMS: SECURE OR STAKE MESH TO STREAM BED PRIOR TO AGGREGATE PLACEMENT.4.
5. SEE SPECIFICATION SECTION NO. 02364-FILTER DAMS.

WHERE NO BACKSLOPE SWALE 
EXISTS OR FOR PAVED CHANNEL,

SECTION

2 FT. MIN.

6 
IN

.FLOWLINE

C

IN-CHANNEL FILTER DAM

B

FILTER DAM 

3 FT.

6
1

GRANULAR FILL

DEPRESS CENTER AREA
6 IN.

4 FT.

1
6

3 FT.

(SEE NOTE B.1.)
WIRE MESH

DETAIL "A"

PLACE A DOUBLE ROW OF SOD

SECTION

SECTION

B

A
SECTION

GRANULAR FILL

TYPES OF FILTER DAMS 
TYPE 1 - NOT USED BY HCFCD1.
TYPE 2 (REINFORCED).

TOP WIDTH - 2 FEET (MINIMUM).
HEIGHT - 18-36 INCHES.  MEASURE VERTICALLY FROM EXISTING GROUND TO TOP OF FILTER DAM.a.

3.

SLOPES - 2:1 (MAXIMUM).

TYPE 3 - NOT USED BY HCFCD

2.

b.
c.

TYPE 4 (GABION)4.

D

C

TOP WIDTH - 2 FEET (MINIMUM).
HEIGHT - 30 INCHES (MINIMUM).  MEASURE VERTICALLY FROM EXISTING GROUND TO TOP OF FILTER DAM.a.

b.
TYPE 5.  AS SHOWN ON THE PLANS.5.

A.

PLAN SECTION

(SEE NOTE B.1.)
WIRE MESH

WIRE MESH
(SEE NOTE B.1.)

OUTFALL

5 FT. MIN.
NOTES

V
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REINFORCED SILT FENCE 

6 FT. MAX FOR REINFORCED FENCE.
SPACING

CONSTRUCT FILTER DAMS ACCORDING TO THE FOLLOWING CRITERIA UNLESS SHOWN OTHERWISE ON THE PLANS.B.

6. EMBED ONE FOOT MINIMUM INTO SLOPE AND AT SLOPE RAISE ONE FOOT HIGHER THAN CENTER OF
DEPRESSED AREA.

GRANULAR FILL:      2.

S
E

E
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.

PANELS AT TOP OF SLOPE.

FLOW FLOW

STRUCTURE

IN
TERCEPTOR

FOUR ROWS 

S
O

D

S
O

D S
O

D
S

O
D S
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D

S
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D
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O
D

SOD
SOD

SOD
SOD

INTERCEPTOR STRUCTURE
 & INLET PROTECTION

STAGGERED 

ACCESS.

WATER SURFACE

4 IN.

SEE DETAIL "A" 

SEE DETAIL  "A"

DETAIL  "B"

PLAN

SEE DETAIL "B".

"U"

AS NEEDED

6 
IN

. SOD PANELS

C

B

5 
FT

. M
IN

.

C

B

C

GEOTEXTILE

PLAN

FILTER DAM AT DETENTION BASIN OUTFALL PIPE
OUTFALL PIPE
DETENTION BASIN 
ONLY APPLIES FOR

PROTECTION.

NOTE:

PLAN 

STAGGERED
TWO ROWS 

SOD PANELS 

VARIES WITH TYPE
SEE NOTE A.

VARIES WITH TYPE
SEE NOTE A.

24
 IN

.

PROPOSED 
OR EXISTING

SEE NOTE B.6.

SEE NOTE B.6.

SOD

SYMBOL

a.   PLACE ON MESH TO HEIGHT AND SLOPES SHOWN ON PLANS OR AS SPECIFIED BY THE ENGINEER.
b.   3-5 INCHES FOR ROCK FILTER DAM TYPES 2, AND 4.

REFER TO GRANULAR FILL IN SPECIFICATION SECTION NO. 02378-RIPRAP AND GRANULAR FILL.

R
O

A
D

W
A

Y

SOD
SOD

SOD
SOD

SYMBOL

GEOTEXTILE NOTES:

SEE GEOTEXTILE

1 
FT

NOTES
SEE GEOTEXTILE

SHEET NUMBER

OF

DATE:
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SWIRE OR PLASTIC

SIEVE NO. 
SIEVE NO. 

WEIGHT
MAX. AOS
MIN. AOS

OZ/SY
MAX

FD-TYPE

MIN

4 0Z. MIN

IP

SYMBOL

OF SLOPE

PROP. TOE 

STAGGERED MIN. TWO ROWS 
SOD PANELS (TYP.)

24
 IN

.

12 IN. 24 IN.

DETAIL  "C"

 PANELS (2 MIN.)
STAGGERED SOD

STAPLES "U" STAPLES

SOD
ROLLS

"U" STAPLES

24 IN. 24 IN.

"U" STAPLES

INTERVALS
20

FT.
20 50 FT.

INTERVALS

20 FT. MAX.
20 FT. MAX.

20 FT. MAX.

FOR SOD ROLLS, 24 INCHES WIDE,
PLACE STAPLES ON 24 INCH CENTERS
NEAR THE EDGES. STAGGER STAPLES
ON OPPOSING SIDES. PLACE ADDITIONAL
STAPLES IN CORNERS AT ENDS OF ROLL
AND ONE IN MIDDLE AT BOTH ENDS
OF ROLL.

PROVIDE STAPLES PER SPECIFICATION
SECTION NO. 02922-SOD.

SOD ROLL AS SHOWN IN DETAIL "C"
EQUIVALENT TO TWO ROWS OF SOD
PANELS.

PLACE TWO ROWS OF SOD PANELS ALONG
EDGES OF CONCRETE PAVING AND
STRUCTURES WHERE SOIL IS DISTURBED
EXCEPT BELOW THE NORMAL WATER SURFACE.

NOTES:

20
 F

T.
V

A
R

IE
S

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFCD PROJECTS OR PROJECTS TO BE MAINTAINED BY THE
HCFCD WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO INCORPORATES THE DETAILS ON THIS SHEET BECOMES
RESPONSIBLE FOR ITS USE IN THE END PRODUCT IN ACCORDANCE WITH RULE  137.33 (b) AND (c) OF THE TEXAS
BOARD OF  PROFESSIONAL ENGINEERS.

10-23-2018

DETAIL  "D"

50
120

TOE OF SLOPE

CHANNEL
FLOWLINE TOE OF SLOPE

TOE OF SLOPE

PIPE

SEE NOTE B.6.

PROJECT
FLOWLINE

EXISTING
GROUND

SWPPP / BMP SIGN AND CONSTRUCTION
SITE NOTICE HOLDER DETAILS

CSN

CSN HOLDER

1'-6"

1'
-0

"

1'
-6

"

45°

NOTE:
CONSTRUCT IN ACCORDANCE WITH
HCFCD SPECIFICATION SECTION
01580 - PROJECT SIGNS.

1.

2.

3.

LEAVING SITE.

~
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GEOTEXTILE

GEOTEXTILE

M
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.

FLOW

M
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FLOW
FLOW

A
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Houston, Texas 77092
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CONSTRUCTION

R
O

W

6 IN.

8 IN. CONCRETE BRICK

WALLS AND FLOOR SHALL BE 
6 IN. REINFORCED STRUCTURAL
CONCRETE OR WALLS MAY BE

GROUT

2 FT.

5 IN.

4 
FT

.

3 FT.4 FT.

1 FT.

10 FT. TYP.

1 FT.

3 FT.

2 
FT

.
TY

P
.

3 FT.4 FT.
10 FT. TYP.

1 FT.8 IN.

3 FT.

D 10
 F

T.
 T

Y
P

.

D

(24 INCH ONLY)
INTERCEPTOR STRUCTURE

D SECTION

PLAN

11
 F

T.
 T

Y
P

.

C

8 
IN

.

V
A

R
IE

S
4 

FT
. 6

 IN
.

M
A

X
.

R
O

W

3 
FT

.
TY

P
.

6 IN.

2 
FT

.

VARIES

12 FT. TYP.

1.
5 

:1

VARIES

8 IN.

2:1

10
 F

T.
 T

Y
P

.

1 FT.

B

8 
IN

.

1 FT.

PLAN

SLOPE
VARIES

12 FT. TYP.

5 FT.

5 FT. TYP.

SECTION

(42 INCH MAX.)

5 
IN

.

M
A

X
.

8 IN.

2 
FT

. 6
 IN

.

5 IN.

6 IN.

R
O

W

B C

6 FT. TYP.

1.
5 

:1

10 FT. TYP.

8 IN.
5 FT.

B

V
A

R
IE

S

8 
IN

.

8 IN.

A

PLAN

5 FT.

10 FT. TYP.

TY
P

.
2 

FT
.

2 
FT

.
M

A
X

5 
FT

.

4 FT.

5 
IN

.

FLOWLINE

12 FT. TYP.

A10
 F

T.
 T

Y
P

.

R
O

W

10° - OUTFALL

STRUCTURE
INTERCEPTOR

1 FT.

6 IN.

5 FT. 6 IN.

R
O

W

INTERCEPTOR STRUCTURE
TYPICAL OFFSITE DITCH

(42 INCH MAX.)

SECTION

PLAN

#4 BARS
ON 8 IN. 

1.
5:

1

CL

CHANNEL
BOTTOM

PLAN

FABRICATED
ELBOW

C BACKSLOPE SWALE

(24 INCH & 30 INCH ONLY)
INTERCEPTOR STRUCTURE

TYPICAL BACKSLOPE

SECTION

CENTERS 

SEE NOTE 2.

CENTERS 
ON 8 IN.
#4 BARS

CENTERS
ON 8 IN
#4 BARS

SLOPE 6 IN.
20 FT.  (MIN.)

1 FT.

R
O

W

6 IN.

8 IN.

2:1

VARIES

2:1

OFFSITE DITCH 

3:1 3:1

1 FT.
1 FT. 8 IN.

1 FT.

8 IN. 8 IN.

8 IN.

2 
FT

.
TY

P
.

8 IN.

COUPLER DETAILS.
SEE BAND
BAND COUPLER.

VARIES
SLOPE

TY
P

.

1 
FT

.

L

OFFSITE SWALE
OR MATCH

SLOPE

OFFSITE SWALE
OR MATCH

SLOPE

AS
SLOPE 

12 FT. TYP.

SEE NOTE 2.

BACKSLOPE
SWALE

URBAN BACKSLOPE

C

8 IN.

1 
FT

.

1 FT.

8 IN.

8 IN.

8 
IN

.8 IN.1 FT.

1 FT.

A

8 
IN

.
8 

IN
.

INTO SLOPE
5 FT. MIN. 

BAND
COUPLER

COUPLER DETAIL
CMP BAND 

SEE NOTE 2.

2 FT. MIN.

CEMENT STABILIZED 

SECTION

SAND ALL AROUND 
SEE NOTE 2.

6 IN. MIN. 

TY
P

.
2 

FT
.

8 
IN

.

4 
FT

. 6
 IN

.

SEE NOTE 7.

CEMENT STABILIZED  
SAND ALL AROUND PIPE. 
SEE NOTE 2.

BEDDING HDPE

6 
IN

.

12
 IN

.
BEDDING

SEE NOTE 5. SEE NOTE 5.

COUPLER DETAIL
HDPE PIPE

HIGH DENSITY CORRUGATED
POLYETHYLENE (HDPE) SMOOTH
LINED PIPE.

USE BELL & SPIGOT JOINT
SOIL AND WATER TIGHT

SEE NOTE 5.
SEE NOTE 5.

NECESSARY

CMP OR HDPE PIPE
SEE NOTE 1.

CMP OR HDPE PIPE
SEE NOTE 1.

INTO SLOPE
5 FT. MIN. 

1/2 IN.

ALL AROUND

MIN.
1'-3"NEW PIPE

MAX.

EXISTING PIPE

6 IN. MIN.

MIN.

(TYP.)

EXISTING PIPE

6 
IN

.

1'-3"

6 
IN

.
M

IN
.

6 
IN

.

SEE NOTE 8.

1.
5:

1

CMP DETAIL

SEE NOTE 10.
SEE NOTE 10.

SEE NOTE 10
SEE NOTE 10.

CEMENT STABILIZED 
SAND (3 FT AROUND BOX)  

M
IN

.

BACKSLOPE
INTERCEPTOR
SHOWN. SEE
PLANS FOR
DESIGNATED
STRUCTURE OR
AS DIRECTED BY
ENGINEER.

WRAP JOINT WITH
30# X 12 IN.
ASPHALT FELT.

SEE
NOTE 9.

COMBINATION BACKSLOPE &
OFFSITE DITCH INTERCEPTOR STRUCTURE

SEE NOTE 10SEE NOTE 10SEE NOTE 10SEE NOTE 10

SEE NOTE 9.

M
IN

. 

SEE NOTE 2.
SEE NOTE 2. SEE NOTE 2.

6 IN.

M
A

X
.

NOTE:

WRAP JOINT WITH
30# X 12 IN.
ASPHALT FELT.

E SECTION

G

SEE NOTE 2.

1.5 O.D. + 12 IN. MIN.

DETAIL
CONCRETE COLLAR

NOTES:

INTERCEPTOR OUTFALL PIPES WITHIN THE HCFCD RIGHT-OF-WAY SHALL BE CMP OR HDPE PIPE IN
ACCORDANCE WITH SPECIFICATION SECTION 02642- CORRUGATED METAL PIPE, HIGH DENSITY
POLYETHYLENE (HDPE) PIPE IN ACCORDANCE WITH SPECIFICATION SECTION 2505-HIGH DENSITY
POLYETHYLENE, OR APPROVED EQUAL. USE TABLE ON STORM SEWER AND RIPRAP DETAILS SHEET FOR
CORRUGATED GALVANIZED STEEL PIPE THICKNESS.
PROVIDE AND PLACE CEMENT STABILIZED SAND IN ACCORDANCE WITH SPECIFICATION SECTION
02321-CEMENT STABILIZED SAND AND SECTION 02316 - STRUCTURAL EXCAVATING.
EXCAVATION, FILL AND BACKFILL FOR INTERCEPTOR OUTFALLS SHALL BE IN ACCORDANCE WITH
SPECIFICATION SECTION 02316-STRUCTURAL EXCAVATING AND BACKFILLING.
CONCRETE SHALL BE STRUCTURAL CONCRETE IN ACCORDANCE WITH SPECIFICATION SECTION
03310-CONCRETE.
INTERCEPTOR STRUCTURES:
       ADJUST LENGTH AND WIDTH IN FIELD AS NECESSARY.
       2-FEET DEEP X 8-INCH WIDE TOE ALL AROUND THE STRUCTURE.
       STEEL REINFORCING-#4 BARS (GRADE 60) AT 12 INCHES ON CENTER
       EACH WAY.
       ANY INTERCEPTOR OUTFALL PIPE LARGER THAN MAXIMUM SIZE
       INDICATED REQUIRES A SEPARATE DETAIL.
       MATCH TOP OF CONCRETE WITH NATURAL GROUND.
CONCRETE PILOT CHANNEL
      1.5 FEET DEEP X 8-INCH WIDE TOE ALL AROUND THE STRUCTURE.
      STEEL REINFORCING - #4 BARS (GRADE 60) AT 12 INCHES ON CENTER EACH WAY.
      MATCH TOP OF CONCRETE WITH BOTTOM OF DETENTION BASIN.
CONCRETE PAD AROUND URBAN BACKSLOPE INTERCEPTOR: PAID FOR AS CONCRETE INTERCEPTOR
STRUCTURE PER UNIT PRICE SCHEDULE.  TYPE "A" INLET BOX, COH DWG. NO. 2084-08 WITH GRATE TOP,
VULCAN FOUNDRY COMPANY, V-4880-1 OR APPROVED EQUAL, APPROX. 473 SQ.IN. OPENING. PAID 2632-05
BACKSLOPE SWALE AND INTERCEPTOR STRUCTURE ELEVATIONS AND LOCATIONS SHOWN ON THE PLANS
ARE APPROXIMATE.  FINAL ELEVATIONS AND LOCATIONS SHALL BE FIELD VERIFIED BY THE ENGINEER
PRIOR TO INSTALLATION.
STRUCTURAL CONCRETE WITH #4 BARS (GRADE 60) 12 INCH O.C. EACH WAY, 3 ROWS MIN. EACH WAY. -
FOR COLLARS ONLY. WAIT A MINIMUM OF 24 HOURS AFTER PLACING CONCRETE TO BACKFILL.
EPOXY "CLEAN WATER CLEAR CHOICE" LOGO BUTTON ON INTERCEPTORS. LOCATION TO BE DETERMINED
BY THE ENGINEER.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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SHEET NUMBER

SCALE: AS NOTED

OF

Houston, Texas 77092
9900 Northwest Freeway

DATE:  10-23-2018

 IN
TE

R
C

E
P

TO
R

 S
TR

U
C

TU
R

E
 A

N
D

 
C

O
N

C
R

E
TE

 P
IL

O
T 

C
H

A
N

N
E

L

a.
b.
c.

d.

e.

5 IN.

3 FT.4 FT.

1 FT.

10 FT. TYP.

1 FT.

3 FT.

1.
5 

FT
.

TY
P

.

3 FT.4 FT.
10 FT. TYP.

1 FT.8 IN.

3 FT.

D D

DETENTION BASIN

D SECTION

PLAN

2:1 2:1

1 FT. 8 IN.

8 IN. 8 IN.

1 
FT

.

CONCRETE PILOT CHANNEL - 

8 
IN

.
8 

IN
.

SEE NOTE 6.

PIPE DETAIL

5 FT. MIN. 

BAND COUPLER
2 FT. MIN.

DETENTION BASIN

TO CHANNEL
0° - OUTFALL TO

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFCD PROJECTS OR PROJECTS TO BE
MAINTAINED BY THE HCFCD WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO INCORPORATES THE
DETAILS ON THIS SHEET BECOMES RESPONSIBLE FOR ITS USE IN THE END PRODUCT IN ACCORDANCE
WITH RULE  137.33 (b) AND (c) OF THE TEXAS BOARD OF PROFESSIONAL ENGINEERS.

D
E

TA
IL

S

G

G

2 FT. MIN.
2 FT. MIN.

BAND COUPLER

5 FT. MIN. 

AT TOE OF SLOPE *

AT TOE OF SLOPE *

1 FOOT ABOVE FLOWLINE *

5 FT. MIN. 

BAND COUPLER

6 FEET < BW < 20 FT

5 FT. MIN. 

5 FT. MIN. 12
 IN

.

BOTTOM WIDTH

BW > 60 FT

PIPE OUTLET INVERT

PIPE OUTFALL IN CHANNELS

20 FEET < BW < 60 FT

* OR 1 FOOT ABOVE NORMAL
WATER LEVEL, WHICHEVER IS
HIGHER

6 
IN

.

(CMP, RCP, OR
HDPE)

12 IN.
FELT

SEE TABLE
BELOW

a.
b.
c.

PIPE OUTFALL IN

AT TOE OF SLOPE
DETENTION BASINS

TYPICAL INTERCEPTOR OUTFALL
STRUCTURE LAYOUT

E

E



8 MIN.   IN
.

SIEVE NO. 
SIEVE NO. 

1/4 IN
MAX. OPENMIN. OPEN

b.

WEIGHT
MAX. AOS
MIN. AOS

d.

1/8 IN
c.

               NO. 8   
               NO. 4     
               3/8 IN   
               3/4 IN    
                1 IN 

PIPE:  4 INCH DIA. SCH. 40 PVC
MATERIALS:

WEEP HOLE NOTES:

DRAIN GRAVEL:       SIEVE SIZE                    FINER

HARDWARE CLOTH:

FILTER FABRIC:

CONCRETE LINING

STAIR DETAIL

GRADE BEAM DETAIL
(SEE NOTE 6)

PIPE OUTFALL DETAILS
(FOR RCP OUTFALLS 42 INCH DIA. AND LESS)

RISER 

TREAD 

CONTINUOUS STEEL

TOE OF SLOPEPLAN

O.C. (EACH LAYER)

WEEP HOLE

LINING. (SEE TYP. CHANNEL

TYPICAL TRAPEZOIDAL CHANNEL LINING

TOP OF CHANNEL LINING

STAIRS TO BE INSTALLED 
AT LOCATIONS SHOWN
ON PLANS. SEE DETAIL.

TOEWALL AT UPSTREAM AND
DOWNSTREAM ENDS OF
LINING. (SEE TYP. CHANNEL
LINING DETAIL).

TOEWALL AT TOP OF CHANNEL

GRADE BEAM-SEE DETAIL

B
O

TT
O

M
W

ID
TH

TYPE "B"

PLAN

REINF. STEEL
SYMMETRICAL

CL

WEEP HOLE DETAILS

   %

SECTION

CONCRETE CHANNEL
BOTTOM

SEAL SLAB
SEE NOTE 5.

8.

7.4 FT. MIN.

1.

2.
3.

4.
5.

6.

1 
FT

.

DRAIN GRAVEL

3 
FT

.

3 FT.

4 
IN

.

15 # ROOFING FELT

PLAN

1 
FT

.

DRAIN GRAVEL

4 IN.

1 FT.

1 
FT

.4 IN. DIA. PVC

SECTION

1 FT.
FILTER FABRIC

TYPE  "B"  WEEP HOLE
SECTION

FILTER FABRIC

4 
IN

1 
FT

.

DRAIN GRAVEL

1 FT. 2 FT. 1 FT.

C

3 FT.

1 
FT

.
4 

IN
.

1 FT. 1 FT.
DRAIN GRAVEL

FILTER FABRIC

TYPE  "A"  WEEP HOLE
SECTION

CONC. CHANNEL

SEAL SLAB

ABOUT 

A

A

15 # ROOFING FELT

15 # ROOFING FELT

TYPE  "C"  WEEP HOLE

L

1.
a. 

SEE NOTE 12

SEE NOTE 8.

ALL AROUND

1 FT.

2. CUT WEEP HOLE PIPE FLUSH WITH CONCRETE SURFACE.

THICKENED AREA
EXTENT OF

NOTES:

CL

FT.

TOP OF CHANNEL LINING

IN.

IN.

2 FEET

LINING DETAIL.)

6 IN.

1 FT.

4 IN. DIA. PVC

 INCHES BARS

FILTER FABRIC
SEE WEEPHOLE 
NOTE d.

OZ/SY

3. TYPE  "A" AND  "C" WEEP HOLES FOR TYPICAL RECTANGULAR
CONCRETE  CHANNEL LINING. TO BE STAGGERED.

CONSTRUCTION JOINT
TY

P.

SEE NOTE 9.

15 # ROOFING FELT

C
O

N
C

R
E

TE
 C

H
A

N
N

E
L 

LI
N

IN
G

 D
E

TA
IL

S

D
E

S
C

R
IP

TI
O

N
R

E
V

D
A

TE
A

P
P

R

6 IN. 6 IN.

100 MIN
70 MAX

6 0Z. MIN

TYPICAL CHANNEL LINING DETAIL

2 FT.

1 AND 2.
SEE NOTES

TYPE "B" WEEP HOLE.

MID-SLOPE LINING

PILOT CHANNEL
(SEE TABLE 
ONE BELOW)

OPTIONAL

BOTTOM WIDTH

6 
IN

.

KEYED JOINT.

1 FT.

1 AND 2.

A

SEE NOTES 

HALF SECTION

IN
.

INCHES SEE TYP.

DETAIL A

SEE DETAIL A.

 CHANNEL LINING DETAIL.

TOP OF BANK LINING

M
ATCH LINE "A"

CHANNEL LINING HALF SECTION
TYPICAL RECTANGULAR CONCRETE

M
ATCH LINE "A"

    0
   0 - 60

        20 - 90
      70 - 100

100

9.

SEE WEEP HOLE DETAILS.

TOEWALL UPSTREAM
& DOWNSTREAM.

TRIM PIPE FLUSH
WITH CHANNEL
LINING

10.

SEE NOTE 10.

STRUCTURAL CONCRETE FOR CONCRETE CHANNEL LINING AND NONSTRUCTURAL CONCRETE FOR SEAL SLAB SHALL BE IN
ACCORDANCE WITH SPECIFICATION SECTION NO. 03310-CONCRETE.
REINFORCING STEEL SHALL BE IN ACCORDANCE WITH SPECIFICATION SECTION NO. 03310-CONCRETE.
EXCAVATION AND BACKFILL FOR CONCRETE CHANNEL LINING SHALL BE IN ACCORDANCE WITH SPECIFICATION SECTION NO.
02316-STRUCTURAL EXCAVATING AND BACKFILLING.
RIPRAP SHALL BE IN ACCORDANCE WITH SPECIFICATION SECTION NO. 02378-RIPRAP AND GRANULAR FILL.
A NON-REINFORCED 4 INCH MINIMUM NONSTRUCTURAL CONCRETE SEAL SLAB IS REQUIRED BENEATH THE BOTTOM OF
CONCRETE CHANNELS.
STRUCTURAL CONCRETE GRADE BEAMS SHALL BE INSTALLED TRANSVERSELY AT 20 FOOT MAX. CENTERS ON CONCRETE
LINED CHANNELS WITH BOTTOM WIDTHS EQUAL TO OR GREATER THAN 20 FEET.
JOINTS:
     A. PLACE CONSTRUCTION  JOINT IN CONCRETE LOW-FLOW,  TRAPEZOIDAL BOTTOM SECTIONS AND SLOPES AT  20 FOOT 

MIN., SPACING CONTINUOUSLY THROUGH CHANNEL LINING.
     B. PLACE EXPANSION JOINT IN CONCRETE LOW-FLOW, TRAPEZOIDAL BOTTOM SECTIONS, AND SLOPES AT 60 FOOT MAX. 

SPACING CONTINUOUSLY THROUGH CHANNEL LINING.
CEMENT STABILIZED SAND SHALL BE PROVIDED AND PLACED IN ACCORDANCE WITH SPECIFICATION SECTION NO. 02321
-CEMENT STABILIZED SAND.
DELETE 2 FT FLAT EDGE WHEN LINING IS BELOW TOP OF BANK. SEE MID-SLOPE LINING DETAIL.
UPSTREAM AND DOWNSTREAM TOE WALL 3 FOOT MIN. DEPTH AT BOTTOM OF SLOPE AND 8 INCHES THICK.
MINIMUM #4 BARS (GRADE 60) AT 12 INCHES ON CENTER EACH WAY.
VARIES BASED ON SIDE SLOPE. MINIMUM 1 FOOT VERTICAL AT TOE OF SLOPE.
FOR RCP OUTFALLS 48 INCHES DIA. AND LARGER, USE HEADWALL/WINGWALL DETAIL ON SHEET

(TYP.)

C CHANNELL

~

~

~

1 
FT

.

~

1 FT.

~ ~

~

~

~

~

/

15 # ROOFING FELT

~

CLOTH
HARDWARE 

CLOTH
HARDWARE

HARDWARE CLOTH W/HARDWARE CLOTH
4 IN. PVC PIPE

OVER END.

~

~~

~

NON-WOVEN GEOTEXTILE

11.

OF

SCALE:   NTS

SHEET NUMBER

P
R

E
P

A
R

E
D

:

A
P

P
R

O
V

E
D

:

C
H

E
C

K
E

D
:

FT

TYPE B WEEP HOLE.

TYPE A WEEP HOLE.

SEE WEEP HOLE DETAILS.

SEE WEEP HOLE DETAILS.

Houston, Texas 77092
9900 Northwest Freeway

DATE: 10-23-2018

4 IN. DIA. PVC PIPE

14
 IN

4 
IN

12
 IN

20
 IN

CL

SECTION

20
 IN

12
 IN

4 
IN

4 
IN

12
 IN

4 IN. DIA.

~

4 
IN

ELEVATION

APPLY CONST. ADHESIVE
TO FILTER FABRIC TOP &
BOTTOM CONTINUOUSLY

PVC PIPE

12 IN.6 
IN

.

C

SEE NOTE 5.
SEAL SLAB

CHANNEL

BOTTOM WIDTH

PILOT CHANNEL
(SEE TABLE ABOVE)

L

BOTTOM WIDTH
BW < 12 FT
BW = 12 FT - 20 FT
BW > 20 FT 8 FT

6 FT
FLAT BOTTOM

PILOT CHANNEL WIDTH

FT
.

OPTIONAL 
KEYED JOINT.

SEE DETAIL B.

M
ATCH LINE "A"

IN. SEE TYP.
CHANNEL LINING DETAIL.

~

~

TYPE B WEEP HOLE
AT          FT. O.C.
SEE WEEP HOLE
DETAILS.

TYPE C WEEP HOLE
AT           FEET O.C. SEE
WEEP HOLE DETAILS.

DETAIL B

12.

TRIM PVC FLUSH
TO FINISH CONCRETE

SEE STORM SEWER &
RIPRAP DETAIL SHEET

GEOTEXTILE TYP.

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFC PROJECTS OR PROJECTS TO BE MAINTAINED BY THE HCFCD
WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO INCORPORATES THE DETAILS ON THIS SHEET BECOMES RESPONSIBLE FOR ITS
USE IN THE END PRODUCT IN ACCORDANCE WITH RULE  137.33 (b) AND (c) OF THE TEXAS BOARD OF PROFESSIONAL ENGINEERS.

FT.3 MIN

TYPE "A" 
WEEP HOLE (TYP.)

FT. FT
.

8 IN X 3 FT MIN

8 
M

IN    
   

  

5 MIN

1 A.

1 A.

IN.8 IN.

SEAL SLAB
SEE NOTE 5.

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

 FT.

FT.

3 FT.

2 FT.

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

1 A.
1 A.

3 IN.

5 MIN

FT
.

4

FT.VARI

IN
. 4 

FE

IN.

8 M

TYPE A WEEP HOLE
AT           FEET O.C.
SEE WEEP HOLE DETAILS.

8 M

8 IN X 2 FT MIN

THICKNESS 5 MIN   IN.

FT
4 

M
IN

FT

2 
M

IN
5 5

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

1 FT-6 IN. MIN.

FT.1 MIN

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

3/4 IN. MATERIAL TYPE

8 
M

IN

FT.4 MIN.

FT.4 MIN.

1 A.

1 A.

IN.5 MIN.

IN.8 MIN.

FT
.

3 
M

IN
FT

.
3 

M
IN

IN.8 MIN.

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

M
ATCH LINE "A"

2 M
IN.   FT.

TOEWALL UPSTREAM
& DOWNSTREAM

1 AND 2.
SEE NOTES

5 MIN. IN.

FT
.

2 
M

IN

IN.8 MIN.

CONNECTION TO EXISTING CONCRETE

EXIST. STEEL
 EMBEDMENT DEPTHNEW #5 IN CENTER

OF CONC. LINING
(TYP)

INSTALL NEW REINFORCED  CONCRETE LINING
REMOVE EXISTING CONCRETE AND REBAR &

EXISTING CONCRETE

SAWCUT
FULL DEPTH

DRILL EXISTING CONCRETE AND EPOXY GROUT IN PLACE 24" LONG #5 REBAR DOWELS @
18" O.C.; EMBEDMENT DEPTH SHALL BE AS PER EPOXY MANUFACTURER TO FULLY
DEVELOP THE SIZE/GRADE REBAR. CONTRACTOR TO SUBMIT MANUFACTURER'S PRODUCT
DATA FOR EPOXY GROUT PER SPECIFICATION SECTION No. 01330.

1'-0"

6"

10"

45°

USE #8 X 12" DOWELS @ 18" O.C. WITH 6" EMBEDMENT AND NO EPOXY @ EXPANSION JOINTS.* USE EXPANSION JOINTS IN LIEU OF CONSTRUCTION JOINTS WHERE DIRECTED BY ENGINEER.*

5 MIN. IN.

TOP OF CHANNEL
LINING

WHEN PLACING THROUGH EXISTING
CHANNEL LINING, SAW-CUT FULL
DEPTH AND REMOVE 4 FEET  ALL
AROUND.

FT

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

8 MIN

6 INCH
MIN

TYP.6 IN.
2 IN.

5 IN.

8 IN. 13.

BAR SIZE #

4

LAP - SPLICE - 

5
6
7
8
9
10

1 FT. 9 IN.
2 FT. 2 IN.
2 FT. 7 IN.
3 FT. 5 IN.
4 FT. 6 IN.
5 FT. 8 IN.
7 FT. 3 IN.

MINIMUM

LENGTHS

6 INCH

SEE NOTE 8.

~

FOR STRUCTURAL BACKFILL MATERIAL PER SPECIFICATION SECTION 2316, USE CONCRETE COARSE AGGREGATE ASTM C33
SIZE NO. 467. LIMESTONE AND RECYCLED CONCRETE NOT ALLOWED.

14.

IN.8 MIN

PIPE OUTFALL DETAIL
(FOR RCP OUTFALLS 42 INCH DIA. AND LESS)

SEE NOTE 14.

SEE NOTE 14

CONTINUOUS DRAINAGE
GEOCOMPOSITE WITH 8 OZ
NON-WOVEN GEOTEXTILE.

CENTER DOWEL HORIZONTALLY ON JOINT.
EXPANSION JOINT BARS SHALL BE HELD PARALLEL TO THE FINISHED

1.
2.

CONCRETE THICKNESS (D) DOWEL DIA.

5" - 6" 3/4"
7" - 8" 1"

9" AND  UP 1 1/4"

SMOOTH EXPANSION JOINT DOWELS
CONCRETE SURFACE.

SMOOTH BAR

9"

D
/2

D
/2

DOWEL TYPE EXPANSION JOINT

DOWEL AT
12" C-C

HEAVY PLASTIC
OR STEEL TUBE

3/4" GAP
(ALLOWS DOWEL
BAR TO MOVE)

9"
18"

D

FILTER FABRIC. SEE
WEEP HOLE NOTE d.

9 3/4"

MATERIAL
TYPE

1 FT.
3/4 IN.



EXPOSED ABOVE SLOPE
TOP OF TIMBER BENT

3/4" DIA. GALVANIZED 
MAX.

6 FT.

REMOVE EXISTING PIPE
10 FT. MIN. INTO SLOPE

ELBOW

COLLAR DETAIL.

A

A

REMOVE EXISTING PIPE

A

A

10 FT. MIN. INTO SLOPE

SEE NOTE 7.

24-INCH TO 42-INCH DIAMETER

FABRICATED 

48-INCH AND LARGER DIAMETER

FABRICATED

PIPE ADJUSTMENT DETAIL

PIPE ADJUSTMENT DETAIL

FABRICATED ELBOW

VARIES
PIPE DIA.

12
 F

T.

4 IN. X 8 IN. 

SEE NOTE 4.

SEE NOTE 7.

8 IN. DIA. PILE
EXISTING

SEE NOTE 2. 

D/2 (TYP.)

D

R
O

W

EXISTING PIPE

3 FT. MIN.
R

O
W

A

CMP OR HDPE. SEE NOTE 2.

D

A
SLOPE 6 IN.
20 FT. (MIN.)

EXISTING

D/
2

1D
1D

4D 2D

PLAN

CL

CHANNEL
BOTTOM

12O°

1 FT.

MAINTENANCE BERM

SEE NOTE 7.

6D OR TOP OF

PIPE ELEVATION ON
OPPOSITE BANK,

WHICHEVER IS SMALLER.

SEE NOTE 9.

TIMBER BENT FOR OUTFALLS
48 IN. DIA. AND LARGER. SEE  
TIMBER BENT DETAIL. SEE NOTE 4.

SEE NOTES
1 & 6.

TYPICAL STORM SEWER OUTFALL

TIMBER BENT FOR OUTFALLS 48 IN. DIA.
AND LARGER. SEE NOTE 4 AND
TIMBER BENT DETAIL.

STRUCTURE LAYOUT

SECTION

MANHOLE

SEE NOTE 6.

36-INCH HDPE AND LARGER OUTFALLS

MIN. INTO SLOPE
5 FT.

CMP BAND

TYPICAL SECTION ELEVATION

BOLTS WITH OVERSIZE

GALVANIZED 
BOLT

SLOPE 6 IN.
20 FT. (MIN.)

SLOPE 6 IN.

MANHOLE

EXISTING PIPE

EXISTING PIPE

SEE TYPICAL CONCRETE

CONCRETE
COLLAR DETAIL

SEE TYPICAL

8 IN. DIA. PILE

ABOVE PIPE

CMP SEE NOTE 2.

SEE NOTE 3.

S
TO

R
M

 S
E

W
E

R
 A

N
D

 R
IP

R
A

P
 D

E
TA

IL
S

TYPICAL RIPRAP LINING DETAIL-SIDE SLOPE ONLY

TYPICAL RIPRAP AT CONCRETE CHANNEL LINING
C

SECTION   

PLAN

CC

FT.

SECTION

SECTION SEE NOTE 8.

SECTION

6 IN.

6 
IN

.

A

SEE NOTE 3.

NOTE:
TOE-IN RIPRAP
ACROSS CHANNEL
BOTTOM & UP
SLOPE. DO NOT PLACE TOE
AGAINST CONCRETE.

PIPE

TIMBER BENT FOR OUTFALLS 48 IN.
DIA. AND LARGER. SEE TIMBER
BENT DETAIL.

IN.

CMP OR HDPE

TIMBER

4 IN. X 12 IN. 
TIMBER

SEE NOTE 6.

C CHANNELL

ALL AROUND PIPE SEE NOTE 3.

PIPE DETAIL
BEDDING HDPE

ELBOW

CEMENT STABILIZED SAND 

CMP OR HDPE
SEE NOTE 2.

6 
IN

.

  1.5 O.D  +  12 IN. MIN.

20 FT. (MIN.)

SEE NOTE 6.

NOTE:
T (MAT THICKNESS)

BEDDING RCP
& CMP DETAIL

6 IN. MIN. ALL AROUND
(TYP.)

M
IN

.

1/2 IN.

1'-3"

NEW PIPE

EXISTING PIPE

6 
IN

.

SEE NOTE 8.

6 
IN

.WRAP JOINT WITH
30# X 12 IN.
ASPHALT FELT.

B
SECTION   

~ ~

SEE NOTE 7.

SEE NOTE 3.

~

SEE NOTE 3.

~

~

~

SEE NOTE 3.

~

SEE NOTE 6.

~

SEE NOTE 6.

TOPSOIL OVER RIPRAP

~

~

TOPSOIL OVER RIPRAP

~

~

CONCRETE

~

COUPLER DETAIL
HDPE PIPE

MIN.
1'-3"
MIN.

M
IN

. 

PIPE

(CMP, RCP, OR 

MIN. 

MAX.

BAND
COUPLER

2 FT. MIN.

SEE NOTE 3.

C CHANNELL

COUPLER DETAIL
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SHEET NUMBER

9900 Northwest Freeway
Houston, Texas 77092

SCALE: NTS

OF

DATE:  10-23-2018 

DETAIL
CONCRETE COLLAR

2-2/3" X 1/2" CORRUGATION 3" X 1" & 5" X 1" CORRUGATION
PIPE

(in.)
MIN. SHEET THICKNESS

(in.) (in.)gage (mm)

24 12 16 .064 1.63

MINIMUM DEPTH OF COVER ABOVE TOP OF PIPE,
MAXIMUM DEPTH OF COVER ABOVE TOP OF PIPE IS 20 FEET.

12

1.63
1.63
1.63

1.63
2.01

2.77

2.77
3.51

4.27
4.27

.064

.064

.064

.064

.079

.109

.109

.138

.168

.168

12

12

12

15

15
18
18

18

18

16

16

16
16

16
16
16
14

14
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CORRUGATED GALVANIZED STEEL PIPE (TYPE I)

NOTES:

INSTALL RIPRAP EROSION PROTECTION IN GRASS LINED CHANNELS AND DETENTION BASINS FOR
ANY SIZE STORM SEWER PIPE AND TREATMENT PLANT OUTFALL, DIMENSIONED AS SHOWN IN
"TYPICAL STORM SEWER OUTFALL STRUCTURE LAYOUT."
STORM SEWER OUTFALL PIPES WITHIN THE HCFCD RIGHT-OF-WAY SHALL BE CMP OR HDPE IN
ACCORDANCE WITH SPECIFICATION SECTION 02642-CORRUGATED METAL PIPE, HIGH DENSITY
POLYETHYLENE PIPE (HDPE) IN ACCORDANCE WITH SPECIFICATION SECTION 02505-HIGH DENSITY
POLYETHYLENE PIPE, OR APPROVED EQUAL. USE TABLE BELOW FOR CORRUGATED GALVANIZED
STEEL PIPE.
PROVIDE AND PLACE CEMENT STABILIZED SAND IN ACCORDANCE WITH SPECIFICATION SECTION
NO. 02321-CEMENT STABILIZED SAND.
TIMBER BENTS SHALL BE IN ACCORDANCE WITH SPECIFICATION SECTION 02464-TIMBER BENTS.
EXCAVATION, FILL, AND BACKFILL FOR STORM SEWER OUTFALLS SHALL BE IN ACCORDANCE WITH
SPECIFICATION SECTION 02316- STRUCTURAL EXCAVATING AND BACKFILLING.
RIPRAP SHALL BE PLACED IN ACCORDANCE WITH SPECIFICATION SECTION 02378-RIPRAP AND
GRANULAR FILL. FILL RIPRAP VOIDS AND BURY RIPRAP A MINIMUM OF 6 INCHES WITH TOPSOIL ON
SIDE SLOPE AS DIRECTED BY THE ENGINEER.
IN DETENTION BASINS, SET FLOWLINE OF OUTFALL AT TOE OF THE SLOPE OR FLOWLINE OF PILOT
CHANNEL. IN CHANNEL, USE ELEVATION INDICATED IN THE PIPE OUTFALL IN CHANNELS TABLE.
STRUCTURAL CONCRETE #4 BARS (GRADE 40) 12 INCH O.C. EACH WAY - FOR COLLARS ONLY. WAIT
A MINIMUM OF 24 HOURS AFTER PLACING CONCRETE TO BACKFILL.
FOR RCP OUTFALL IN GRASS LINED CHANNELS AND DETENTION BASINS, USE HEADWALL/
WINGWALL/APRON DETAIL ON SHEET                   . FOR RCP OUTFALL IN CONCRETE LINED CHANNEL
AND DETENTION BASINS , SEE HCFCD CONCRETE CHANNEL LINING DETAILS.

1.

2.

3.

4.
5.

6.

7.

8.

9.

C CHANNELL

BOTTOM WIDTH

BW > 60 FT AT TOE OF SLOPE *

AT TOE OF SLOPE *

1 FOOT ABOVE FLOWLINE *

PIPE OUTLET INVERT

PIPE OUTFALL IN CHANNELS

WASHERS, BOTH SIDES

TIMBER BENT DETAIL FOR 48-INCH CMP;

CEMENT STABILIZED SAND
ALL AROUND

~

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFCD PROJECTS OR PROJECTS TO
BE MAINTAINED BY THE HCFCD WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO
INCORPORATES THE DETAILS ON THIS SHEET BECOMES RESPONSIBLE FOR ITS USE IN THE
END PRODUCT IN ACCORDANCE WITH RULE  137.33 (b) AND (c) OF THE TEXAS BOARD OF
PROFESSIONAL ENGINEERS.

30° - OUTFALL

DETENTION BASIN

TO CHANNEL
0° - OUTFALL TO
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18" MIN. GRADE 1

24" MIN. GRADE 2

T

FT.20 MIN.

A

A

* OR 1 FOOT ABOVE NORMAL
WATER LEVEL, WHICHEVER IS
HIGHER

HIGH DENSITY CORRUGATED
POLYETHYLENE (HDPE)
SMOOTH LINED PIPE.

SEE NOTE 3.

2 FT.
MIN

USE BELL & SPIGOT
JOINT SOIL AND WATER
TIGHT

1 FT. MIN. OF RIPRAP

B

B

INTO SLOPE
5 FT. MIN. 

BEND COUPLER

HDPE) 12
 IN

.
M

IN
.

12 IN.
FELT

6 FEET    BW     20 FT

20 FEET    BW    60 FT
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