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STERLING RECYCLING FACILITY

LOCATED IN THE NW1/4 OF THE NW1/4 OF SECTION 4 & THE N1/2 OF SECTION 5,

GRADING AND EROSION CONTROL PLAN

COUNTY OF EL PASO, STATE OF COLORADO

GRADING AND EROSION CONTROL STANDARD NOTES

1. STORMWATER DISCHARGES FROM CONSTRUCTION SITES SHALL NOT CAUSE OR THREATEN TO CAUSE POLLUTION, CONTAMINATION, OR
DEGRADATION OF STATE WATERS. ALL WORK AND EARTH DISTURBANCE SHALL BE DONE IN A MANNER THAT MINIMIZES POLLUTION OF ANY
ON—-SITE OR OFF—SITE WATERS, INCLUDING WETLANDS.

2.NOTWITHSTANDING ANYTHING DEPICTED IN THESE PLANS IN WORDS OR GRAPHIC REPRESENTATION, ALL DESIGN AND CONSTRUCTION RELATED
TO ROADS, STORM DRAINAGE AND EROSION CONTROL SHALL CONFORM TO THE STANDARDS AND REQUIREMENTS OF THE MOST RECENT
VERSION OF THE RELEVANT ADOPTED EL PASO COUNTY STANDARDS, INCLUDING THE LAND DEVELOPMENT CODE, THE ENGINEERING CRITERIA
MANUAL, THE DRAINAGE CRITERIA MANUAL, AND THE DRAINAGE CRITERIA MANUAL VOLUME 2. ANY DEVIATIONS FROM REGULATIONS AND
STANDARDS MUST BE REQUESTED, AND APPROVED, IN WRITING.

3.A SEPARATE STORMWATER MANAGEMENT PLAN (SMWP) FOR THIS PROJECT SHALL BE COMPLETED AND AN EROSION AND STORMWATER QUALITY
CONTROL PERMIT (ESQCP) ISSUED PRIOR TO COMMENCING CONSTRUCTION. MANAGEMENT OF THE SWMP DURING CONSTRUCTION IS THE
RESPONSIBILITY OF THE DESIGNATED QUALIFIED STORMWATER MANAGER OR CERTIFIED EROSION CONTROL INSPECTOR. THE SWMP SHALL BE
LOCATED ON SITE AT ALL TIMES DURING CONSTRUCTION AND SHALL BE KEPT UP TO DATE WITH WORK PROGRESS AND CHANGES IN THE
FIELD.

4,ONCE THE ESQCP IS APPROVED AND A 'NOTICE TO PROCEED” HAS BEEN [ISSUED, THE CONTRACTOR MAY INSTALL THE INITIAL STAGE
EROSION AND SEDIMENT CONTROL MEASURES AS INDICATED ON THE APPROVED GEC. A PRECONSTRUCTION MEETING BETWEEN THE
CONTRACTOR, ENGINEER, AND EL PASO COUNTY WILL BE HELD PRIOR TO ANY CONSTRUCTION. IT IS THE RESPONSIBILITY OF THE APPLICANT
TO COORDINATE THE MEETING TIME AND PLACE WITH COUNTY STAFF.

5.CONTROL MEASURES MUST BE INSTALLED PRIOR TO COMMENCEMENT OF ACTIVITIES THAT COULD CONTRIBUTE POLLUTANTS TO STORMWATER.
CONTROL MEASURES FOR ALL SLOPES, CHANNELS, DITCHES, AND DISTURBED LAND AREAS SHALL BE INSTALLED IMMEDIATELY UPON
COMPLETION OF THE DISTURBANCE.

6.ALL TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES SHALL BE MAINTAINED AND REMAIN IN EFFECTIVE OPERATING CONDITION UNTIL
PERMANENT SOIL EROSION CONTROL MEASURES ARE IMPLEMENTED AND FINAL STABILIZATION IS ESTABLISHED. ALL PERSONS ENGAGED IN
LAND DISTURBANCE ACTIVITIES SHALL ASSESS THE ADEQUACY OF CONTROL MEASURES AT THE SITE AND IDENTIFY IF CHANGES TO THOSE
CONTROL MEASURES ARE NEEDED TO ENSURE THE CONTINUED EFFECTIVE PERFORMANCE OF THE CONTROL MEASURES. ALL CHANGES TO
TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES MUST BE INCORPORATED INTO THE STORMWATER MANAGEMENT PLAN.

7. TEMPORARY STABILIZATION SHALL BE IMPLEMENTED ON DISTURBED AREAS AND STOCKPILES WHERE GROUND DISTURBING CONSTRUCTION
ACTIVITY HAS PERMANENTLY CEASED OR TEMPORARILY CEASED FOR LONGER THAN 14 DAYS.

8.FINAL STABILIZATION MUST BE IMPLEMENTED AT ALL APPLICABLE CONSTRUCTION SITES. FINAL STABILIZATION IS ACHIEVED WHEN ALL GROUND
DISTURBING ACTIVITIES ARE COMPLETE AND ALL DISTURBED AREAS EITHER HAVE A UNIFORM VEGETATIVE COVER WITH INDIVIDUAL PLANT
DENSITY OF 70 PERCENT OF PRE-DISTURBANCE LEVELS ESTABLISHED OR EQUIVALENT PERMANENT ALTERNATIVE STABILIZATION METHOD IS
IMPLEMENTED. ALL TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES SHALL BE REMOVED UPON FINAL STABILIZATION AND BEFORE
PERMIT CLOSURE.

9.ALL PERMANENT STORMWATER MANAGEMENT FACILITIES SHALL BE INSTALLED AS DESIGNED IN THE APPROVED PLANS. ANY PROPOSED
CHANGES THAT AFFECT THE DESIGN OR FUNCTION OF PERMANENT STORMWATER MANAGEMENT STRUCTURES MUST BE APPROVED BY THE ECM
ADMINISTRATOR PRIOR TO IMPLEMENTATION.

10. EARTH DISTURBANCES SHALL BE CONDUCTED IN SUCH A MANNER SO AS TO EFFECTIVELY MINIMIZE ACCELERATED SOIL EROSION AND
RESULTING SEDIMENTATION. ALL DISTURBANCES SHALL BE DESIGNED, CONSTRUCTED, AND COMPLETED SO THAT THE EXPOSED AREA OF ANY
DISTURBED LAND SHALL BE LIMITED TO THE SHORTEST PRACTICAL PERIOD OF TIME. PRE—EXISTING VEGETATION SHALL BE PROTECTED AND
MAINTAINED WITHIN 50 HORIZONTAL FEET OF A WATERS OF THE STATE UNLESS SHOWN TO BE INFEASIBLE AND SPECIFICALLY REQUESTED AND
APPROVED.

11. COMPACTION OF SOIL MUST BE PREVENTED IN AREAS DESIGNATED FOR INFILTRATION CONTROL MEASURES OR WHERE FINAL STABILIZATION
WILL BE ACHIEVED BY VEGETATIVE COVER. AREAS DESIGNATED FOR INFILTRATION CONTROL MEASURES SHALL ALSO BE PROTECTED FROM
SEDIMENTATION DURING CONSTRUCTION UNTIL FINAL STABILIZATION IS ACHIEVED. IF COMPACTION PREVENTION IS NOT FEASIBLE DUE TO SITE
CONSTRAINTS, ALL AREAS DESIGNATED FOR INFILTRATION AND VEGETATION CONTROL MEASURES MUST BE LOOSENED PRIOR TO INSTALLATION
OF THE CONTROL MEASURE(S).

12. ANY TEMPORARY OR PERMANENT FACILITY DESIGNED AND CONSTRUCTED FOR THE CONVEYANCE OF STORMWATER AROUND, THROUGH, OR
FROM THE EARTH DISTURBANCE AREA SHALL BE A STABILIZED CONVEYANCE DESIGNED TO MINIMIZE EROSION AND THE DISCHARGE OF
SEDIMENT OFF SITE.

13. CONCRETE WASH WATER SHALL BE CONTAINED AND DISPOSED OF IN ACCORDANCE WITH THE SWMP. NO WASH WATER SHALL BE
DISCHARGED TO OR ALLOWED TO ENTER STATE WATERS, INCLUDING ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM OR
FACILITIES. CONCRETE WASHOUTS SHALL NOT BE LOCATED IN AN AREA WHERE SHALLOW GROUNDWATER MAY BE PRESENT, OR WITHIN 50 FEET
OF A SURFACE WATER BODY, CREEK OR STREAM.

14. DURING DEWATERING OPERATIONS OF UNCONTAMINATED GROUND WATER MAY BE DISCHARGED ON SITE, BUT SHALL NOT LEAVE THE SITE IN
THE FORM OF SURFACE RUNOFF UNLESS AN APPROVED STATE DEWATERING PERMIT IS IN PLACE.

15. EROSION CONTROL BLANKETING OR OTHER PROTECTIVE COVERING SHALL BE USED ON SLOPES STEEPER THAN 3:1.

16. CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL WASTES FROM THE CONSTRUCTION SITE FOR DISPOSAL IN ACCORDANCE
WITH LOCAL AND STATE REGULATORY REQUIREMENTS. NO CONSTRUCTION DEBRIS, TREE SLASH, BUILDING MATERIAL WASTES OR UNUSED
BUILDING MATERIALS SHALL BE BURIED, DUMPED, OR DISCHARGED AT THE SITE.

17. WASTE MATERIALS SHALL NOT BE TEMPORARILY PLACED OR STORED IN THE STREET, ALLEY, OR OTHER PUBLIC WAY, UNLESS IN
ACCORDANCE WITH AN APPROVED TRAFFIC CONTROL PLAN. CONTROL MEASURES MAY BE REQUIRED BY EL PASO COUNTY ENGINEERING IF
DEEMED NECESSARY, BASED ON SPECIFIC CONDITIONS AND CIRCUMSTANCES.

18. TRACKING OF SOILS AND CONSTRUCTION DEBRIS OFF—SITE SHALL BE MINIMIZED. MATERIALS TRACKED OFF-SITE SHALL BE CLEANED UP AND
PROPERLY DISPOSED OF IMMEDIATELY.

19. THE OWNER/DEVELOPER SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL CONSTRUCTION DEBRIS, DIRT, TRASH, ROCK, SEDIMENT, SOIL,
AND SAND THAT MAY ACCUMULATE IN ROADS, STORM DRAINS AND OTHER DRAINAGE CONVEYANCE SYSTEMS AND STORMWATER
APPURTENANCES AS A RESULT OF SITE DEVELOPMENT.

20. THE QUANTITY OF MATERIALS STORED ON THE PROJECT SITE SHALL BE LIMITED, AS MUCH AS PRACTICAL, TO THAT QUANTITY REQUIRED TO
PERFORM THE WORK IN AN ORDERLY SEQUENCE. ALL MATERIALS STORED ON-SITE SHALL BE STORED IN A NEAT, ORDERLY MANNER, IN THEIR
ORIGINAL CONTAINERS, WITH ORIGINAL MANUFACTURER’S LABELS.

21. NO CHEMICAL(S) HAVING THE POTENTIAL TO BE RELEASED IN STORMWATER ARE TO BE STORED OR USED ONSITE UNLESS PERMISSION FOR
THE USE OF SUCH CHEMICAL(S) IS GRANTED IN WRITING BY THE ECM ADMINISTRATOR. IN GRANTING APPROVAL FOR THE USE OF SUCH
CHEMICAL(S), SPECIAL CONDITIONS AND MONITORING MAY BE REQUIRED.

22. BULK STORAGE OF ALLOWED PETROLEUM PRODUCTS OR OTHER ALLOWED LIQUID CHEMICALS IN EXCESS OF 55 GALLONS SHALL REQUIRE
ADEQUATE SECONDARY CONTAINMENT PROTECTION TO CONTAIN ALL SPILLS ONSITE AND TO PREVENT ANY SPILLED MATERIALS FROM ENTERING
STATE WATERS, ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM OR OTHER FACILITIES.

23. NO PERSON SHALL CAUSE THE IMPEDIMENT OF STORMWATER FLOW IN THE CURB AND GUTTER OR DITCH EXCEPT WITH APPROVED SEDIMENT
CONTROL MEASURES.

24. OWNER/DEVELOPER AND THEIR AGENTS SHALL COMPLY WITH THE ‘COLORADO WATER QUALITY CONTROL ACT” (TITLE 25, ARTICLE 8, CRS),
AND THE ‘CLEAN WATER ACT” (33 USC 1344), IN ADDITION TO THE REQUIREMENTS OF THE LAND DEVELOPMENT CODE, DCM VOLUME Il AND
THE ECM APPENDIX I. ALL APPROPRIATE PERMITS MUST BE OBTAINED BY THE CONTRACTOR PRIOR TO CONSTRUCTION (1041, NPDES,
FLOODPLAIN, 404, FUGITIVE DUST, ETC.). IN THE EVENT OF CONFLICTS BETWEEN THESE REQUIREMENTS AND OTHER LAWS, RULES, OR
REGULATIONS OF OTHER FEDERAL, STATE, LOCAL, OR COUNTY AGENCIES, THE MOST RESTRICTIVE LAWS, RULES, OR REGULATIONS SHALL
APPLY.

25. ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE ONLY AT APPROVED CONSTRUCTION ACCESS POINTS.
26. PRIOR TO CONSTRUCTION THE PERMITTEE SHALL VERIFY THE LOCATION OF EXISTING UTILITIES.

27. A WATER SOURCE SHALL BE AVAILABLE ON SITE DURING EARTHWORK OPERATIONS AND SHALL BE UTILIZED AS REQUIRED TO MINIMIZE DUST
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AS BEEN PREPARED BY ENTECH ENGINEERING INC. AND SHALL BE CONSIDERED A PART OF
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29. AT LEAST TEN (10) DAYS PRIOR TO THE ANJICIPATED START OF CONSTRUCTION, FOR PROJECTS THAT WILL DISTURB ONE (1) ACRE OR
MORE, THE OWNER OR OPERATOR OF CONSTRUGJION ACTIVITY SHALL SUBMIT A PERMIT APPLICATION FOR STORMWATER DISCHARGE TO THE
COLORADO DEPARTMENT OF PUBLIC HEALTH AND\ENVIRONMENT, WATER QUALITY DIVISION. THE APPLICATION CONTAINS CERTIFICATION OF
COMPLETION OF A STORMWATER MANAGEMENT PLAW (SWMP), OF WHICH THIS GRADING AND EROSION CONTROL PLAN MAY BE A PART. FOR
INFORMATION OR APPLICATION MATERIALS CONTACT:

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
WATER QUALITY CONTROL DIVISION
WQCD — PERMITS

4300 CHERRY CREEK DRIVE SOUTH
DENVER, CO 80246—-1530

ATTN: PERMITS UNIT
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THE NORTH LINE OF THE NORTHWEST QUARTER OF
THE NORTHEAST QUARTER OF SECTION 5,
TOWNSHIP 13 SOUTH, RANGE 65 WEST OF THE 6TH
PRINCIPAL MERIDIAN, BEING MONUMENTED AT THE
NORTHEAST CORNER OF THE NORTHWEST QUARTER
OF THE NORTHEAST QUARTER OF SECTION 5 BY A
3-1/4" ALUMINUM CAP STAMPED LS 10376" AND
AT THE NORTH QUARTER CORNER BY A 3-1/4"
ALUMINUM CAP STAMPED "LS 4842 1996", BEARING
S89°14'13"W.

1.THE TOP OF AN ALUMINUM SURVEYORS CAP,
STAMPED "9853", AT THE SOUTHEAST BOUNDARY
CORNER OF BARBARICK SUBDIVISION

NORTHING = 411416.273
EASTING = 235167.071
ELEVATION = 7023.42

2.THE TOP OF A RED PLASTIC SURVEYORS CAP,
ILLEGIBLE, AT THE NORTHWEST BOUNDARY CORNER
OF PAWNEE RANCHEROS SUBDIVISION

NORTHING = 410095.404
EASTING = 235052.131
ELEVATION = 7000.40

3.THE TOP OF A RED PLASTIC SURVEYORS CAP,
STAMPED "38141", AT THE SOUTHWEST BOUNDARY
CORNER OF BARBARICK SUBDIVISION

NORTHING = 411399.962
EASTING = 233849.817
ELEVATION = 7030.82
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and PPR2341
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AGENCIES

OWNER /DEVELOPER:

CIVIL ENGINEER:

COUNTY ENGINEERING:

TRAFFIC ENGINEERING:

WATER RESOURCES:

RHETORIC, LLC
20 BOULDER CRESCENT, SUITE 200
COLORADO SPRINGS, CO 80903

ERIC HOWARD (719) 964—0064

JR ENGINEERING, LLC
5475 TECH CENTER DRIVE
COLORADO SPRINGS, CO 80919

MIKE BRAMLETT P.E. (303) 267—-6240

EL PASO COUNTY PLANNING

AND COMMUNITY DEVELOPMENT

2880 INTERNATIONAL CIRCLE, SUITE 110
COLORADO SPRINGS, CO 80910

JEFF RICE, P.E. (719) 520-6300

EL PASO COUNTY DEPARTMENT OF PUBLIC WORKS
3275 AKERS DRIVE
COLORADO SPRINGS, CO 80922

JENNIFER IRVINE, P.E. (719) 520-6460

STERLING RANCH METRO DISTRICT ENGINEERS
JDS—HYDRO CONSULTANTS

545 E. PIKES PEAK AVE., SUITE 300
COLORADO SPRINGS, CO 803803

JOHN MCGINN (719) 668—-8769

Know what's below.

Call before you dig.

FIRE DISTRICT: BLACK FOREST FIRE PROTECTION DISTRICT
11445 TEACHOUT ROAD

COLORADO SPRINGS, CO 80908

CHIEF BRYAN JACK (719) 495—4300

GAS DEPARTMENT: COLORADO SPRINGS UTILITIES
7710 DURANT DR.

COLORADO SPRINGS, CO 80947
TIM WENDT (719) 668—3556
ELECTRIC DEPARTMENT: MOUNTAIN VIEW ELECTRIC
11140 E. WOODMEN ROAD
FALCON, CO 80831

(719) 495-2283
ARCHITECT/PLANNER: ~ NES LANDSCAPE ARCHITECTS
619 N CASCADE AVE
COLORADO SPRINGS, CO 80903

JENNIFER SHAGIN (719) 884—-1374
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EL PASO COUNTY STATEMENT

COUNTY PLAN REVIEW IS PROVIDED ONLY FOR GENERAL CONFORMANCE
WITH COUNTY DESIGN CRITERIA. THE COUNTY IS NOT RESPONSIBLE FOR
THE ACCURACY AND ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR
ELEVATIONS WHICH SHALL BE CONFIRMED AT THE JOB SITE. THE
COUNTY THROUGH THE APPROVAL OF THIS DOCUMENT ASSUMES NO
RESPONSIBILITY FOR COMPLETENESS AND/OR ACCURACY OF THIS
DOCUMENT.

FILED IN ACCORDANCE WITH THE REQUIREMENTS OF THE EL PASO
COUNTY LAND DEVELOPMENT CODE, DRAINAGE CRITERIA MANUAL,
VOLUMES 1 AND 2, AND ENGINEERING CRITERIA MANUAL AS AMENDED.

IN ACCORDANCE WITH ECM SECTION 1.12, THESE CONSTRUCTION
DOCUMENTS WILL BE VALID FOR CONSTRUCTION FOR A PERIOD OF 2
YEARS FROM THE DATE SIGNED BY THE EL PASO COUNTY ENGINEER. IF
CONSTRUCTION HAS NOT STARTED WITHIN THOSE 2 YEARS, THE PLANS
WILL NEED TO BE RESUBMITTED FOR APPROVAL, INCLUDING PAYMENT OF
REVIEW FEES AT THE PLANNING AND COMMUNITY DEVELOPMENT
DIRECTORS DISCRETION.

JOSHUA PALMER, P.E. DATE
COUNTY ENGINEER/ECM ADMINISTRATOR

OWNER/DEVELOPER STATEMENT

PCD FILING NO.: ﬁ

|, THE OWNER/DEVELOPER HAVE READ AND WILL COMPLY WITH THE
REQUIREMENT OF THE GRADING AND EROSION CONTROL PLANS.

ERIC HOWARD

DATE

20 BOULDER CRESCENT, SUITE 200
COLORADO SPRINGS, CO 80903

ENGINEER'S STATEMENT

THIS GRADING AND EROSION CONTROL PLAN WAS PREPARED UNDER MY
DIRECTION AND SUPERVISION AND IS CORRECT TO THE BEST OF MY
KNOWLEDGE AND BELIEF. SAID PLAN HAS BEEN PREPARED ACCORDING TO
THE CRITERIA ESTABLISHED BY THE COUNTY FOR GRADING AND EROSION
CONTROL PLANS. | ACCEPT RESPONSIBILITY FOR ANY LIABILITY CAUSED
BY ANY NEGLIGENT ACTS, ERRORS OR OMISSIONS ON MY PART IN
PREPARING THIS PLANS.
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Add CF to Legend

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Add a general note: all areas to be vegetated with permanent seeding should also be temporary stabilized via track rolling or some other means. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
More TSW's are needed throughout the site to direct runoff to each TSB. Without more TSW's, flows in the western (and some eastern) portions of the site will not get be conveyed to TSBs, but only treated by SF, which is not a sufficent BMP for such large areas. As-is just flows in the center and southeastern portions of the site are actually tributary to the TSB's.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
total disturbance is 34.5ac according to SWMP
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THE LOCATIONS OF EXISTING ABOVE GROUND AND
UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE
WAY ONLY. THE CONTRACTOR SHALL DETERMINE THE EXACT
LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING
WORK. THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR
ANY AND ALL DAMAGES WHICH MIGHT BE CAUSED BY HIS
FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL
ABOVE GROUND AND UNDERGROUND UTILITIES.
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STORM SEWER NOTES b =3
=4
1. SEE SHEET 1 FOR BENCHMARK. SEE SHEET # FOR LEGEND. = s 8
2. ALL STORM SEWER PIPES, INLETS, MANHOLES, AND APPURTENANCES Z x5,
WITHIN THE R.O.W. ARE PUBLIC. STORM FACILITIES OUTSIDE OF THE bt 865
PUBLIC R.O.W. ARE PRIVATE, UNLESS OTHERWISE NOTED. B = g8
3. ALL STATIONING IS PIPE CENTERLINE UNLESS OTHERWISE NOTED. z S 8 %
4. ALL PROPOSED RCP STORM SEWER PIPE SHALL BE CLASS Il UNLESS E L.
OTHERWISE NOTED. | S =
5. PIPE LENGTHS ARE FROM INSIDE INLET WALL TO INSIDE INLET WALL, g 8 §
FROM CENTER OF MANHOLE TO INSIDE INLET OF WALL, OR FROM CENTER m 7 Ii
OF MANHOLE TO CENTER OF MANHOLE. PIPE LENGTHS INCLUDE FES OR . = =5 %
HEADWALL. _a 1o
6. WHERE PIPES ENTER STRUCTURES, THE CENTERLINE STATION CALLED 85
OUT ON THE PLANS IS TO THE CENTER OF STRUCTURE. WHERE PIPES = 2
ENTER STRUCTURES ON A SKEW, CONTRACTOR IS REQUIRED TO EXTEND £
PIPE TO ENSURE THAT BOTH EDGES OF THE PIPE EXTEND INTO THE % et
STRUCTURE. CONTRACTOR WILL THEN BE REQUIRED TO CUT PIPE FLUSH 5
WITH THE INSIDE FACE OF THE STRUCTURE AND GROUT IN PLACE.
10. PIPES SHALL HAVE JOINT RESTRAINTS ON LAST 3 JOINTS AT PIPE
OUTFALL.
11. PIPES WITH PRESSURE HEAD SHALL USE WATER TIGHT JOINTS WITH A
100—YEAR SERVICE LIFE.
12. PIPE BEDDING SHALL CONFORM TO EL PASO COUNTY CONSTRUCTION
STANDARDS AND SPECIFICATIONS. BEDDING FOR RCP SHALL BE AG7122 "
NO. 57/67 CRUSHED ROCK. SQUEEGEE OR MIXTURES CONTAINING =
SQUEEGEE SHALL NOT BE USED. BEDDING SHALL BE 6 TO 8 INCHES g
DEEP UNDER THE PIPE AND BACKFILLED TO THE SPRING LINE.
13. ALL MATERIALS AND INSTALLATION PROCEDURES SHALL BE IN
COMPLIANCE WITH MANUFACTURES SPECIFICATIONS AND EL PASO COUNTY |>
STANDARDS AND SPECIFICATION. e
14. WATER LINE AND SANITARY SEWER LINE SHOWN FOR GRAPHICAL
PURPOSES ONLY. SEE WATER, WASTEWATER, UTILITY, GRADING AND
EROSION CONTROL, AND STREET IMPROVEMENT PLANS FOR
CONSTRUCTION USE.
15. SEE SHEETS 8—12 FOR PROPOSED POND DESIGN.
12. SEE DETAIL SHEET 14 FOR APPLICABLE DETAILS.
Z
O
%)
S
L
xx
S
=z
~
SN D>lele
S N NG IO (RS2
N
> >
L L m > m
= = Ll @] @ )
Slalcle|z|e
TT1elgl=z|9
T | > g % 5
20 10 O 20 40 B
— e —— e —
HORIZONTAL
ORIGINAL SCALE: 1" = 20’ a
VERTICAL o Z
ORIGINAL SCALE: 1" = 2’ <
Z
— =
|5
Q > o Wl
— —
o = ¥ L
’
ENGINEER'S STATEMENT s 5l Wo
THIS GRADING AND EROSION CONTROL PLAN WAS PREPARED UNDER MY | O | = ¥
DIRECTION AND SUPERVISION AND IS CORRECT TO THE BEST OF MY Z L o
KNOWLEDGE AND BELIEF. SAID PLAN HAS BEEN PREPARED ACCORDING TO| —j N
THE CRITERIA ESTABLISHED BY THE COUNTY FOR GRADING AND EROSION |
CONTROL PLANS. | ACCEPT RESPONSIBILITY FOR ANY LIABILITY CAUSED L =
BY ANY NEGLIGENT ACTS, ERRORS OR OMISSIONS ON MY PART IN — o
PREPARING THIS PLANS. %) O
Q \\\\\\8““}3 IEH//////// —
\ 7
\\\\\\>§ ¥\.g,c"'Oo?'/‘p ///////// (f)
SO w BRage o7
SRR el Z
SO AVOZ
S ¢ 82814 ~: =
EP-H SIS
MIKE A. BRAMLETT, P.E. 2o, ~BATE SHEET 6 OF 19
COLORADO P.E. 32314 255 '--....-;&@?\\\\\\\
FOR AND ON BEHALF OF JR ENGINEERINC‘Z///}i,/}%,ﬁ\\L\\\\\\\\\\\\\ JOB NO. 25188.14



CDurham
Callout
Provide Riprap outlet protection

CDurham
Callout
Include 100-year ultimate WSEL
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THE LOCATIONS OF EXISTING ABOVE GROUND AND
UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE
WAY ONLY. THE CONTRACTOR SHALL DETERMINE THE EXACT
LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING
WORK. THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR
ANY AND ALL DAMAGES WHICH MIGHT BE CAUSED BY HIS
FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL
ABOVE GROUND AND UNDERGROUND UTILITIES.
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SW - Textbox with Arrow
Sheet 10. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
See comments on Sht 10 below. 

CDurham
Callout
Update sheet reference for profile, as no profile shown on this sheet.
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Label. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Sheet 10. 

Glenn Reese - EPC Stormwater
Polygon

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Is this the outfall channel discussed on PDF pg 12 of the FDR?  It's not shown in the spillway detail on the next sheet. Please label and provide a detail.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
is this text supposed to be pointing to the easement line?

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
show grading for access road ramp down to bottom of pond. Right now the ramp is not at a minimum 12% per criteria. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
For larger ponds, stabilized access shall extend to forebay(s) and outlet structure per MHFD Detail T-5 and DCMv2 – Chap 4.2. 

Glenn Reese - EPC Stormwater
SW - Textbox
Include callout for pet waste station(s) around the pond, with signage stating that pet waste must be picked up. 

Glenn Reese - EPC Stormwater
SW - Textbox
Address high groundwater table. See my comments in the FDR on PDF pages 14-15.
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COLORADO P.E. 32314 "

THIS GRADING AND EROSION CONTROL PLAN WAS PREPARED UNDER MY
DIRECTION AND SUPERVISION AND IS CORRECT TO THE BEST OF MY
KNOWLEDGE AND BELIEF. SAID PLAN HAS BEEN PREPARED ACCORDING TO
THE CRITERIA ESTABLISHED BY THE COUNTY FOR GRADING AND EROSION
CONTROL PLANS. | ACCEPT RESPONSIBILITY FOR ANY LIABILITY CAUSED
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® By 2% . ~ " CIRCULAR ORIFICE #2 7 o [T CENTER EL:6966.35 D é ENGINEER'S STATEMENT
MICROPOOL {<o CENTER EL:6966.00 MICROPOOL I T AMICO KLEMPm SR SERIES THIS GRADING AND EROSION CONTROL PLAN WAS PREPARED UNDER MY
WSEL: 6965.00 ¢ Y7 1o CIRCULAR ORIFICE #1 _ WSEL: 6965.00 7 W/ R CIRCULAR ORIFICE #1 IR ALUMINUM BAR GRATE (OR EQUAL) DIRECTION AND SUPERVISION AND IS CORRECT TO THE BEST OF MY
= w A R CENTER EL-6965.00 = s A LI CENTER EL:6965.00 o e e e ALUMINUM BAR GRATE: 1" WIDTH KNOWLEDGE AND BELIEF. SAID PLAN HAS BEEN PREPARED ACCORDING TQ
8¢ 2 8¢ 2 BARS ON 17" CENTERS THE CRITERIA ESTABLISHED BY THE COUNTY FOR GRADING AND EROSION
N N CONTROL PLANS. | ACCEPT RESPONSIBILITY FOR ANY LIABILITY CAUSED
~ ~ AMERICAN STANDARD STEEL EgEé\ﬁ;lNNGEGTLA?SENPTL:NCSTS, ERRORS OR OMISSIONS ON MY PART IN
! ! CHANNEL FORMED INTO WOPENING=1"— 4"’ ~

\\\\\s%.‘ °
Q\S *w. BR4 <

MIKE A. BRAMLETT, P.E.
COLORADO P.E. 32314 2 Y AR
FOR AND ON BEHALF OF JR ENGINEERIN(’Z///}MQNAL\\\\\\\\\\\\

2O “OATE
////\ ®e .0'
/////<(:5-\ ®c00000® $%\

M

STERLING RECYCLING

FACILITY
POND DETAILS

SHEET 12 OF 19

JOB NO. 25188.14



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise these elevations, since the top of the grate is 6972.35 which is at or below these two elevations. 

Glenn Reese - EPC Stormwater
SW - Highlight

Glenn Reese - EPC Stormwater
SW - Highlight

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
For extra clarity, state that "no restrictor plate to be installed in Interim condition"

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Recommend capping the top of this opening to prevent debris from getting in between microscreen and orifice plate.

In other details on this sheet, this opening is shown to have concrete over top of it. But the opening for the screen is rarely constructed that way. So just asking you to consider that the opening will extend through the top of the box and therefore this opening will need to be capped. 

Or make it extra clear on these details that the opening is not to extend through the top of the concrete box. 
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GENERAL STRUCTURE NOTES:

ALL WORK SHALL BE DONE IN ACCORDANCE WITH CITY OR COUNTY STANDARD CONSTRUCTION SPECIFICATIONS.

EXCEPT AS SHOWN IN THE PLANS, STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT M—206—1, AND M—206—2 EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M—213

THE INFORMATION SHOWN ON THESE PLANS CONCERNING THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR
MAKING HIS OWN DETERMINATION AS TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE CONTRACTOR SHALL CONTACT THE UTILITY NOTIFICATION

CENTER OF COLORADO A 1-800—922—1987 AT LEAST 2 DAYS (NOT INCLUDING THE DAY OF NOTIFICATION) PRIOR TO ANY EXCAVATION OF OTHER.

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DESIGNING AND PROVIDING ALL BRACING AND SHORING AS REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION. THE CONTRACTOR IS

SOLELY RESPONSIBLE FOR THE EXCAVATION PROCEDURES INCLUDING ANY SHORING REQUIRED FOR THE PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION.

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR ALL METHODS AND MEANS OF CONSTRUCTION AS WELL AS ALL JOB SITE SAFETY & HEALTH PRECAUTIONS.

ALL SOILS WORK INCLUDING (BUT NOT LIMITED TO) PIER DRILLING AND CONSTRUCTION, SOILS EXCAVATION, FILL PLACEMENT, AND STRUCTURE BACKFILL SHALL BE IN ACCORDANCE WITH THE PROJECT GEOTECHNICAL
REPORT, UNLESS MORE STRINGENT REQUIREMENTS ARE PRINTED ON THE "IRRIGATION NOTES”.

BACKFILL SHALL NOT BEGIN UNTIL CONCRETE WALLS REACH COMPRESSION STRENGTH AT LEAST 80 PERCENT OF THE REQUIRED 28 DAY STRENGTH, 0.8fc’.

REINFORCED CONCRETE:

CLASS D CONCRETE:

REINFORCING

STEEL:

fc'=4,500 psi
fy=60,000 psi

ALL CAST—IN—PLACE CONCRETE SHALL BE CLASS D UNLESS NOTED OTHERWISE.

REINFORCING BARS SHALL CONFORM TO ASTM A615, GRADE 60 U.N.O.
REINFORCING BARS TO BE WELDED SHALL CONFORM TO ASTM A706, GRADE 60.
ALL REINFORCING, EXCEPT PIER REINFORCING, SHALL BE EPOXY COATED AND SHALL CONFORM TO ASTM A775.
ALL REINFORCING SHALL HAVE 2" CONCRETE COVER, U.N.O. ON PLANS, 3" AGAINST GROUND (BOTTOM SLAB)

ALL REINFORCING SHALL BE HOOKED AROUND CORNERS AND LAPPED, SEE DETAILS.

ALL LAP SPLICE LOCATIONS SHALL BE SUBMITTED TO ENGINEER FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B (STAGGERED) LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS PLACE IN ACCORDANCE WITH SUBSECTION 602.06. THESE SPLICE LENGTHS SHALL BE

INCREASED BY 25% FOR BARS SPACED AT LESS THAN 6" ON CENTER. INCREASED BY 40% FOR HORIZONTAL BARS WITH MORE THAN 12" OF CONCRETE BELOW (TOP BARS.), AND INCREASED BY 75% IF BOTH

CONDITIONS EXIST. THE INCREASES ABOVE FOR #6 THRU #11 BARS MAY BE 25%, 13%, AND 42% RESPECTIVELY.

44 1'—
46 2'—
48 3-
10 5—

3:1
5:1

11”

45 1'-7
47 2'-10"
#9 4’—8"
1 7'-3"

WHEN THE CONTRACTOR ELECTS TO SUBSTITUTE EPOXY COATED REINFORCEMENT FOR BLACK REINFORCING BARS. THE MINIMUM LAP SPLICE SHALL BE AS DESCRIBED ABOVE.

STATIONS, ELEVATIONS, AND DIMENSIONS CONTAINED IN THESE PLANS ARE CALCULATED FROM A RECENT FIELD SURVEY. THE CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FIELD BEFORE ORDERING

OR FABRICATING ANY MATERIAL.

THE CONTRACTOR SHALL SUBMIT REINFORCING STEEL PLACING DRAWINGS (PRIOR TO CONSTRUCTION) TO THE ENGINEER FOR REVIEW FOR CONFORMANCE WITH THE DESIGN DRAWINGS. THE DESIGN DRAWINGS SHALL

GOVERN OVER PLACING DRAWINGS IN ALL CASES UNLESS MODIFICATIONS ARE APPROVED IN WRITING BY ENGINEER.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

E.F. = EACH FACE O.F. = OUTSIDE FACE
F.E. = FAR FACE T.&B. = TOP AND BOTTOM
N.F. = NEAR FACE T.F. = TOP FACE
I.F. = INSIDE FACE B.F. = BOTTOM FACE
TW. = TWO WAY T.F. =  TWO FACES
E.S. = EACH SIDE Lp = LAP LENGTH
FLOW DESIGN WSE <
x\ Av4 ‘/ A o
CHANNEL BED N el ﬁm
RIPRAP OR SOIL RIPRAP - 4 -
NOT STEEPER THAN 2.5H:1V ' Q.Q’
{ N A

3" MIN (5 MIN
FOR SOILS THAT
ARE NOT COHESIVE)

GRANULAR
BEDDING, REQUIRED
FOR RIPRAP. ALSO
REQUIRED FOR
SOIL RIPRAP WHEN
SPECIFICIED

RIPRAP 7 OVEN SE By |INTERMEDIATE ROCK| (INCHES)
DESIGNATION DIMENSION (INCHES) 50

WEIGHT
70 — 100 12
50 — 70 9

TYPE WL -0 s 6
2 — 10 2
70 — 100 15
50 — 70 12

TYPE L -0 : 9
2 — 10 3
70 — 100 21
50 — 70 18

TYPE M -0 2 12
2 — 10 4
70 — 100 30
50 — 70 24

TYPE H -0 24 18
2 — 10 6

*Dgy = MEAN ROCK SIZE

SOIL RIPRAP NOTES:

1.

ELEVATION TOLERANCES FOR THE SOIL RIPRAP SHALL BE 0.10 FEET.
THICKNESS OF SOIL RIPRAP SHALL BE NO LESS THAN THICKNESS SHOWN
AND NO MORE THAN 2-INCHES GREATER THAN THE THICKNESS SHOWN.

WHERE “SOIL RIPRAP”IS DESIGNATED ON THE CONTRACT DRAWINGS, RIPRAP
VOIDS ARE TO BE FILLED WITH NATIVE SOIL THE RIPRAP SHALL BE
PRE-MIXED WITH THE NATIVE SOIL AT THE FOLLOWING PROPORTIONS BY
VOLUME: 65 PERCENT RIPRAP AND 35 PERCENT SOIL. THE SOIL USED FOR
MIXING SHALL BE NATIVE TOPSOIL AND SHALL HAVE A MINIMUM FINES
CONTENT OF 15 PERCENT. THE SOIL RIPRAP SHALL BE INSTALLED IN A
MANNER THAT RESULTS IN A DENSE, INTERLOCKED LAYER OF RIPRAP WITH
RIPRAP VOIDS FILLED COMPLETELY WITH SOIL. SEGREGATION OF

MATERIALS SHALL BE AVOIDED AND IN NO CASE SHALL THE COMBINED
MATERIAL CONSIST PRIMARILY OF SOIL; THE DENSITY AND INTERLOCKING
NATURE OF RIPRAP IN THE MIXED MATERIAL SHALL ESSENTIALLY BE THE
SAME AS IF THE RIPRAP WAS PLACED WITHOUT SOIL.

WHERE SPECIFIED (TYPICALLY AS ‘BURIED SOIL RIPRAP”), A SURFACE LAYER
OF TOPSOIL SHALL BE PLACED OVER THE SOIL RIPRAP ACCORDING TO THE
THICKNESS SPECIFIED ON THE CONTRACT DRAWINGS. THE TOPSOIL SURFACE
LAYER SHALL BE COMPACTED TO APPROXIMATELY 85% OF MAXIMUM
DENSITY AND WITHIN TWO PERCENTAGE POINTS OF OPTIMUM MOISTURE IN
ACCORDANCE WITH ASTM D698, TOPSOIL SHALL BE ADDED TO ANY AREAS
THAT SETTLE.

ALL SOIL RIPRAP THAT IS BURIED WITH TOPSOIL SHALL BE REVIEWED AND
APPROVED BY THE ENGINEER PRIOR TO ANY TOPSOIL PLACEMENT.

‘ of [ [ b d
2 d e ®
AN 9
"N__ ROUGHENED
b o | CONST. JOINT
REBAR W/1'=0"  ~— b
HOOK %
P &=———SEE PLAN o
S T s s s
—— . — ) e
TYPICAL TOP CORNER TYPICAL WALL CORNER
WALL SECTION DETAIL PLAN VIEW
| (| ,
L j ~—CLR ~— WATERSTOP
a Ay
< _(gf / PONST
. ~o
- s s
e o b d ® g.i
LAP(TYP.) p,%

TYPICAL BOTTOM

CORNER WALL

SECTION DETAIL

GRADATION FOR GRANULAR BEDDING
U.S. STANDARD SIEVE PERCENT PASSING BY WEIGHT
SIZE TYPE | CDOT SECT. TYPE Il CDOT SECT. 703.09 CLASS
703.01 A
3 INCHES - 90 — 100
1% INCHES - -
% INCHES - 20 - 90
% INCHES 100 -
#4 95 — 100 0 — 20
#16 45 — 80 -
#50 10 — 30 -
#100 2 — 10 -
#200 0 -2 0 -3
RIPRAP IN
THICKNESS REQUIREMENTS FOR GRANULAR BEDDING
MINIMUM BEDDING THICKNESS (INCHES)
RIPRAP FINE-GRAINED SOILS ' COARSE—GRAINED SOILS 2
DESIGNATION
TYPE | (LOWER LAYER) TYPEU'\'Yég; PER TYPE |l
VL (Dsg = 6 IN) 4 4 6
L (Dsop = 9 IN) 4 4 6
M (Dsg = 12 IN) 4 4 6
H (Dsg = 18 IN) 4 6 8
VH (Dso = 24 IN) 4 6 8

NOTES:

1. MAY SUBSTITUTE ONE 12—INCH LAYER OF TYPE Il BEDDING. THE SUBSTITUTION OF
ONE LAYER OF TYPE Il BEDDING SHALL NOT BE PERMITTED AT DROP STRUCTURES. THE
USE OF A COMBINATION OF FILTER FABRIC AND TYPE Il BEDDING AT DROP
STRUCTURES IS ACCEPTABLE.
2. FIFTY PERCENT OR MORE BY WEIGHT RETAINED ON THE #40 SIEVE.

OR

IFICE PLATE:

1.

CONCRETE AND BETWEEN THE RESTRICTOR PLATE AND CONCRETE.
2. BOLT PLATE TO CONCRETE 12" MAX. ON CENTER.
TRASH RACKS:

3.

N o o

SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE.

PLANS.

AFTER GALVANIZING.

ALL HARDWARE, BOLTS, AND FASTENERS SHALL BE STAINLESS STEEL.

APPROVAL PRIOR TO CONSTRUCTION.

AST-IN-PLACE STRUCTURAL NOTES:

C

—_

o UN

o N

DO NOT BACKFILL UNTIL CONCRETE HAS REACHED DESIGN STRENGTH, F'c.
ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %".

STRUCTURES FOR ENGINEER'S APPROVAL PRIOR TO CONSTRUCTION.
HEADWALLS FOR PIPES SHALL BE CONSTRUCTED PER CDOT M-601-10.
WINGWALLS SHALL BE CONSTRUCTED PER CDOT M-601-20.

Know what's below.
Call before you dig.
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PROVIDE CONTINUOUS NEOPRENE GASKET MATERIAL BETWEEN THE ORIFICE PLATE AND
TRASH RACKS SHALL BE 14" SCH.40 STEEL PIPE, GALVANIZED, @ 6" CENTERS. SUPPORT
BARS SHALL BE %’x2" STEEL RECTANGULAR BARS, GALVANIZED, @ 36”. ALL TRASH RACKS _
O
REMOVABLE TRASH RACK SECTIONS SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE %
AND PROVIDED WITH HINGED & LOCKABLE OR BOLTABLE ACCESS PANELS AS SHOWN ON THE >
o
STEEL TRASH RACKS SHALL BE HOT DIP GALVANIZED AND MAY BE HOT POWDER COATED :
O
STRUCTURAL STEEL FOR GRATES, ORIFICE PLATES, AND BARS SHALL BE GALVANIZED AND Z
SHALL BE IN ACCORDANCE WITH CDOT STANDARD SPECIFICATIONS, SUBSECTION 712.06. =
N
CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR ALL PLATES AND GRATING FOR ENGINEER'S <|<|> <<
z|z|L|=z| =z
S
>_
W o| w m E E
|3 |wle a
SIS |2|8|Y
(2% gz
ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS POURED.
ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.
THE CONTRACTOR IS RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
CONTRACTOR SHALL SUBMIT STEEL REINFORCING SHOP DRAWINGS FOR ALL CAST—IN—PLACE )
<
—J p)
o |2
ox| =
Ty Y
ENGINEER'S STATEMENT s O -
THIS GRADING AND EROSION CONTROL PLAN WAS PREPARED UNDER MY | O |
DIRECTION AND SUPERVISION AND IS CORRECT TO THE BEST OF MY ZL| =
KNOWLEDGE AND BELIEF. SAID PLAN HAS BEEN PREPARED ACCORDING TOj ~—j 5
THE CRITERIA ESTABLISHED BY THE COUNTY FOR GRADING AND EROSION | 7 3
CONTROL PLANS. | ACCEPT RESPONSIBILITY FOR ANY LIABILITY CAUSED | L]
BY ANY NEGLIGENT ACTS, ERRORS OR OMISSIONS ON MY PART IN —
PREPARING THIS PLANS. %)
g,
REer,
e /e,
S N Pyt 07
S et
S ¢ 82814 ~: =
=32 oS
MIKE A. BRAMLETT, P.E. 2, -~ DATE SHEET 13 OF 19
COLORADO P.E. 32314 on (&@\\\\\\\\
FOR AND ON BEHALF OF ﬁaENGmEEMNé%&%%ﬁRMWS JOB NO. 25188.14
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PIPE DIMENSIONS
THICKNESS
DIA Al w1
IN.
12 0.064 6 6 6 21 24 34
18 0.064 8 10 6 31 36 46
21 0.064 9 12 6 36 42 52
24 0.064 10 13 6 41 48 58
30 0.079 12 16 8 51 60 70
36 0.079 14 19 9 60 72 94
42 0.109 16 22 1 69 84 106
48 0.109 18 27 12 78 90 112
54 0.109 18 30 12 84 102 124
60 0.109 18 33 12 87 114 136
66 0.109 18 36 12 87 120 142
72 0.109 18 39 12 87 126 148
78 0.109 18 42 12 87 132 154
84 0.109 8 | 45 | 12 | 87 | 138 | 160
FLEXIBLE ROUND PIPE ,,
OR RISE
" DIA.

THREADED ROD OR
ACCEPTABLE EQUIV.

PIPE PAY LENGTH,

CONNECTOR
LUG

TYPE 1

FOR 18 IN. THRU 24 IN.

ROUND PIPE WITH ANNULAR
CORRUGATIONS. NOT TO BE USED
ON HELICALLY-FORMED PIPE
UNLESS RECORRUGATED.

TYPE 2

FOR 30 IN. THRU 36 IN.
ROUND PIPE WITH ANNULAR

CORRUGATIONS. NOT 70 B
UNLESS RECORRUGATED.

ON HELICALLY-FORMED PIPE

ITEM 603 —=t=—L
CULVERT PAY LENGTH, ITEM 617

DIAMETER
OR
SPAN

’.7

>
-

.

PIPE ARCH DIMENSIONS
LE&%K— A B H L w T
SPAN x RISE @) | MAX) | (@ |25 | (z2m)
- IN.
21 x 15 0.064 7 10 6 23 36 46
24 x 18 0.064 8 12 6 28 42 52
28 x 20 0.064 9 14 6 32 48 58
L 35 x 24 0.079 10 16 6 39 60 70
42 x 29 0.079 12 18 8 46 75 85
49 x 33 0.109 13 21 9 53 85 103
57 x 38 0.109 18 26 12 63 90 108
64 x 43 0.109 18 30 12 70 102 120
71 x 47 0.109 18 33 12 77 114 132

FLEXIBLE PIPE ARCH

REINFORCED
EDGE

_ai

TYPE 3

_]

FOR 42 IN. THRU 84 IN. ROUND PIPE

E USED

WITH ANNULAR CORRUGATIONS AND ALL T
SIZES WITH HELICAL CORRUGATIONS AND FOR | | [
ALL METAL PIPE ARCH CULVERTS. SHOP ATTACH
A 24 IN. MIN. LENGTH OF ANNULAR PIPE WITH

PLAN VIEW

HOLES FOR TOE PLATE, AT
12" C. TO C. MAX SPACING

HOLES FOR TOE PLATE, AT
12" C. TO C. MAX SPACING

o

o]0 S
—o10)

TOE PLATE (FIELD-BOLTED)

TOE PLATE (FIELD-BOLTED)

GENERAL NOTES

1. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUE
TO DIFFERENT MANUFACTURERS' CONFIGURATIONS.

2. CONCRETE END SECTIONS SHALL BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED.

3. DESIGN LENGTH OF PIPE OR SIDE DRAIN IS BASED ON LENGTH OF END SECTION SHOWN
IN TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE
FURNISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE PROJECT.

4. THE INSIDE CONFIGURATION AND THE JOINT OF CONCRETE END SECTION AND PIPE SHALL MATCH.

5. END_SECTIONS FOR CMP ARCH PIPE SHALL MATCH THE DIMENSIONS OF THE PIPE SHOWN
ON THE PLANS.

6. GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON END SECTIONS FOR CORRUGATED
STEEL PIPE AND SHALL BE THE SAME THICKNESS AS END SECTIONS. TOE PLATE SHALL
BE FIELD-BOLTED TO END SECTION WITH 3% IN. GALVANIZED BOLTS, NUTS AND WASHERS.

7. GALVANIZED STEEL SHALL CONFORM TO AASHTO M 111,M 218 OR M 232.

8. CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON PLANS, SHALL BE INSTALLED SO THAT
A MINIMUM OF 15 LINEAR FEET OF THE OUTLET END OF THE PIPE ARE MECHANICALLY LOCKED
TOGETHER. END SECTION LENGTHS WHEN USED, SHALL BE INCLUDED IN THE 15 LF REQUIREMENT.

9. CONNECTIONS OF METAL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER.
PLASTIC END SECTIONS SHALL NOT BE USED.

10. THE END SECTION STYLE, EITHER REGULAR OR SAFETY, SHALL BE AS SHOWN ON THE PLANS.

11. AT THE OPTION OF THE CONTRACTOR AND APPROVAL OF THE CDOT PROJECT ENGINNER, REINFORCED
CONCRETE END SECTIONS MAY BE MADE WITH SYNTHETIC FIBERS INSTEAD OF STEEL FOR PIPES 36
INCHES IN DIAMETER AND SMALLER, AND CONFORM TO AASHTO M 86 AND SUBSECTION 601.03.

el e

+— SPAN —

L
SECTION F-F

GALV. RIVETS OR BOLTS, SPOT WELDS, OR ELEVATIONS
2 IN.LONG SKIP WELDS ON 8 IN. CTRS.
TYPICAL CONNECTIONS REPAIR BURNT GALVANIZING IN ACCORDANCE
WITH SUBSECTION 707.09.
END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH METAL PIPES D
PIPE DIMENSIONS MASTIC SHALL BE APPLIED | - | B
0. [ A | C | L | E WHEN REQUIRED. w; D-"% —. .
IN. TAPERED SLEEVE . %
SHALL BE 12 GAGE R .
18 0 | 48 | 78 | 36 SMOOTH GALVANIZED s :
24 10 48 78 48 STEEL CONFORMING
30 14 36 96 60 TO AASHTO M 218
36 18 | 36 | 9% | 72
42 | 24 | 36 | 9% | 78 Z
48 | 28 | 24 | 96 | 84 SEE DETAILL A
54 | 30 | 36 | 9% | 90
60 | 36 | 36 | 9 | 9
72 | 34 | 20 | 9 | 108
WELD MAY USE TYPE 10R 2
PLAN REINFORCED CONCRETE CIRCULAR PIPE g Ruver N\ CONNECHION WITH
END SECTION ) D+ Yy . CORRUGATED END ON
X T0 SLEEVE TAPERED SLEEVE.

DIA.

| L |

SECTION X-X

END VIEW X

END SECTION FOR REINFORCED CONCRETE CIRCULAR PIPE

18 - 24 12
30 AND 36 16
42 AND LARGER 24

STEEL END SECTION FOR
CONCRETE CIRCULAR PIPE
(ALTERNATIVE FOR CONCRETE END SECTION)

NOTE: METAL END SECTION SHALL
N BE FIRMLY WEDGED INTO
: PIPE END BEFORE BACKFILLING.

DETAIL A

END VIEW
EQUIVALENT DIMENSIONS
CIRCULAR NOMINAL
DIA. SPAN x RISE A C L E
IN.
24 30 19 9 33 72 T
30 38 24 10 18 7 pos
36 45 29 12 24 84 72
42 53 34 16 36 % 78
48 60 38 21 36 9% 84
54 68 43 26 36 %6 %
60 76 48 30 36 96 9%

END SECTION FOR REINFORCED

CONCRETE ELLIPTICAL PIPE

¥" GALVANIZED ANCHOR BOLTS,

NUTS AND WASHERS, MILD STEEL, ASTM A 307.
ROD LUG SHALL BE GALVANIZED OR COATED
WITH EPOXY PAINT OR APPROVED EQUAL. 4 o [

MIN.

60° MAX. 30°

PIP
DIAMETER

E

N

36

18 - 30

48 - 60
72 - 84

- 42

© N o w

LOCATION OF
1" DIA. HOLES

)

.
giE ¥

y ARy L u—
¥ CANOPY TYPE ROD LUG

7

5" o

r\z'—su
e

JF

CONCRETE JOINT FASTENER (TWO PER JOINT)

SYMMETRICAL ABOUT §

T

|
Iz ' PA%LLEL
SLOPE =
SHALL L ROADWAY G
MATCH
MEDIAN
SLOPE

MEDALLION
(SEE NOTE 10)

INLET WITH DITCH PAVING

EARTHWORK ASSOCIATED WITH DIKE
INCLUDED IN THE COST OF THE INLET

NORMAL MEDIAN DITCH GRADE

INNE
N DETA L

SECTION B-B

INLET CONNECTED
T0 A CROSS PIPE

IN CASES OF SKEWED PIPE, THIS
DIMENSION SHALL BE SHOWN /.‘SKEW
ON THE PLANS ANGLE

¢ OF MEDIAN

INLET

INLET CONNECTED TO A
SKEWED CROSS PIPE

\

QUANTITIES FOR ONE INLET

STEEL GRATE QUANTITIES - —PQ;.t - - 6" y
. ; ; t "R
ND. LBS |WEIGHT - ——- -1 [l o
pieces| DESCRIPTION | LENGTH Joeg 1. (1Bs.) ey | ) GRATE i
4 | 'S4 x77BEMM| 41" | 7.90 | 106 ! STEP|\_j_|__’_;|ib 48 - 30 x Vgt FLAT
(VAT VAT 54u |1 | | 7]
2 32" x Vo' FLAT | 26% 2.98 13 1 \BOLTS! Ul :_ 36" 30 SLOT DETAIL
2 3" x Yg" FLAT | 26%" | 2.55 12 'M% f vallh
- ' e WASHERT 1| | }
TOTAL LBS. - 131 10 Recess AR )\ o W/ x 1
| 18 "
~L—FOR GRATING—L" ]! 17, ' SLOTTED HOLE
B 3" MIN. e B o l 136" CLR: OFFSET
| | | | |
CLEARANCE e % - —e — - ~) o %“ . 8" %8“
e BOLT
i T PLAN f ”
_________ Lo ___ f 42" I !
_______ 9R95§ EIP_E~ o _ _ [ L] 3N — 3" x /4"
o oL~ 400"~~~ L e ;
IRy | : INLET WAL :*
X 1 : _12”|CENTERI : | : — L ALTERNATE SLDT
1| | |
1y (TYR) i AND HOLD DOWN
R 2P GRATE INSTALLATION
o | 1 H
B 1l | :/ _ \: L | | | 16" M PLATE DETAIL
SECTION VIEW N S| max.
K TS GENERAL NOTES
55| .% % 33 1. INLET TYPE C IS NOT HS-20 RATED AND SHALL NOT BE PLACED IN PAVED
T AP N ROADWAYS. THIS INLET SHALL BE USED ONLY OUTSIDE PAVED ROADWAYS.
SLOPE TO FIT DIKE 6T OF DIKE 31 MIN. (o T = 5 =402=== =i 2. CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE OR PRECAST.
CLEARANCE = o = 3. REINFORCING BARS SHALL BE GRADE 60, EPOXY COATED, AND DEFORMED #4, AND
— 10y - 2 SLOPE V3" PER FT. MAX. ! - SHALL HAVE A MIN.2 INCH CLEARANCE.CUT OR BEND AROUND PIPES AS REQUIRED.
- = L TS ELEVATION 4. CONCRETE SLOPE AND DITCH PAVING SHALL BE IN ACCORDANCE WITH

*
4" CONCRETE
SLOPE AND DITCH
PAVING (REINFORCED)

410" —]

SECTION

B

THIS SLOPE SHALL BE SHOWN ON THE PLANS
CONNECTING PIPE

A-A

INLET ON

GRADE

(FLOW FROM ONE DIRECTION)

SLOPE 3" PER FT. MAX.
——

MEDIAN DITCH
GRADE

o ——

(REQUIRES 1.3 CU. YD.)

SLOPE V7" PER FT}MAX'

OR DITCH '
* 41 CONCRETE SLDPE—|—J

AND DITCH PAVING

(REINFORCED) )

(REQUIRES :

1.3 CU. YD) 41-Q" —»] le— 410" —»|
SECTION A-A

*,

CONCRETE SLOPE AND DITCH PAVING WILL

BE REQUIRED WHEN SHOWN ON THE PLANS.

INLET AT BOTTOM OF VERTICAL CURVE
(FLOW FROM TWO DIRECTIONS)

.4”'_’f—

LET

CONCRETE IN
/

SECTION 507. REINFORCEMENT FOR CONCRETE SLOPE PAVING SHALL BE
6 X6 -WL4 X WL4 ORG X6 -W21X W2.L

STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL

BE GALVANIZED, AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06.
3/," x Y/a" FLAT 6. THE STANDARD INLET GRATES SHALL BE USED ON ALL TYPE C INLETS
IR UNLESS CLOSE MESH INLET GRATES ARE SPECIFIED ON THE PLANS.
7. CLOSE MESH GRATES ARE RECOMMENDED WHERE FOOT TRAFFIC OR BICYCLE ROUTES
SEAL ARE IN CLOSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA COMPLIANT OR BICYCLE
BOTH smgs>{>7 FRIENDLY AND SHALL NOT BE PLACED DIRECTLY IN SIDEWALKS, CROSSWALKS OR BIKE PATHS.
/ 5 o 8. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO OR GREATER
! (3 THAN 3 FEET - 6 INCHES AND SHALL CONFORM TO AASHTO M 199.
Ve 3" x Va" FLAT 9. SEE STANDARD PLAN M-604-11, FOR REINFORCEMENT AROUND THE PIPE OPENING.
SECTION D-D 10. ALL INLETS SHALL HAVE A 4 INCH DIA METAL MEDALLION WITH A "NO DUMPING DRAINS TO STREAM"
MESSAGE ON IT. THE MEDALLION SHALL HAVE A FISH SYMBOL WITH A BLUE BACKGROUND.
D == IT SHALL BE FIRMLY ATTACHED TO THE TOP OF THE INLET WITH A PERMANENT FASTENER.
Wy x o A ' : ; 3" TYPICAL HEX. ROUND
2 AT )'// :—ﬂ-—: : OR TWISTED CROSS BARS
R | D < AT 8 IN. CTRS. WELDED TO
3t | | , 4" x %" BEARING BARS
FLAT |, | | | a1/ SPACED AT 23" CTRS.
| | | | (i|/4ll)
] — - - — A==
| | | |
| | | |
St x 77— ! ! ! CENTERLINE OF
BEAMS |, : | : GRATE PARALLEL
TO CENTERLINE 3
| | | | | 4" x /8”
A 1 Bl 11 R OF ROADWAY BEARING 4" x %" BAR
" 1/
1356 (+1/5") —= — | BAR W x Yyt FLAT c 30 x Vgt FLAT
r T T I/n 1/ " "
OPEN SLOT [l [l [l 7“4/4 (i/4 ) :%5“ E 4'/4 (il/4 )
(TO FACILITATE 8" }
GALVANIZING) CTRS 265/!! (il/”) :%6“ 3 x I/4u FLAT
| 8" (/4 SECTION E-E CLOSE MESH INLET GRATE

STANDARD INLET GRATE

v v
NO.
CONCRETE | STEEL
H STEPS
(CU. YDS.) | (LBS.) |proip

216 1.0 76 0
31-Q" 1.1 81 0
36" 1.2 97 0
41-0" 1.3 102 1
41-6" 1.5 17 2
5'-0" 1.6 123 2
5'-6" 1.7 138 2
6'-0" 1.9 143 3
6'-6" 2.0 159 3
7'-Q" 21 164 3
7'-6" 2.2 180 4
8'-Q" 2.4 185 4
8- 2.5 200 4
9'-Q" 26 206 5
9'-g" 2.8 221 5
10'-0" 2.9 236 6
11'-6" 3.3 252 | 6

¥ PIPE INSIDE DIAMETER SHALL BE 30 IN.OR
LESS. CONCRETE AND STEEL QUANTITIES ARE
FOR ONE ENTIRE INLET BEFORE DEDUCTION
FOR VOLUME OCCUPIED BY PIPE. WEIGHT OF
STEEL INCLUDES A RING FOR THE MAXIMUM
PIPE DIAMETER.

BAR LIST FOR H

AND BENDING DIAGRAM

NO.
MARK REQD. HEIGHT| LENGTH
q01 | 2 [2-2] 8-0
401 6 21-7n 8'-8"
402 4 ugn 15'-4n

g
NO. 401
l__ 3|_6n_,|

"U" INCREASE DIMENSION
6 IN.FOR EACH 6 IN. INCREASE
OF "H" ABOVE 2 FT.-6 IN.

T

MIN.
37

12”
MIN.
NO. 402

ADD ONE BAR FOR EACH FT.
INCREASE OF "H" ABOVE

2 FT.- 6 IN.

402 BARS SHALL BE EQUALLY
SPACED FROM EACH OTHER.

SLOT DETAIL IN 35" x /4" FLATS
SAME AS IN STANDARD INLET GRATE

= 2 FT.-6 IN.
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Provide detail of how triple inlets will connect together
I Al
HEADWALL FOR SINGLE PIPE HEADWALL FOR DOUBLE PIPE X1 | CENERAL NOTES
| X | i X1 i A : 1. CONCRETE SHALL BE CLASS B.
A A
403 } 2" CLR. ALL_AROUND (TYP.) N oD . 2. HEADWALL SHALL BE PERPENDICULAR TO THE PIPE ¢ UNLESS OTHERWISE
5 ~ad( Be 2. SHOWN ON THE PLANS. TABULATED DIMENSIONS AND QUANTITIES MUST
Al ' BE ADJUSTED FOR SKEWED INSTALLATIONS.
T N—- ", 3. FOR WINGWALL DETAILS, SEE STANDARD PLAN M-601-20.
i : i I N 4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND
T CTRS. A | 15 Bo+ 2an o } R CONCRETE QUANTITIES.
y +— Ba+ A — 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
T DIMENSIONS 75 Ba+ 12 QUANTITIES 6. ALL REINFORCING BARS SHALL HAVE A 2 IN.MINIMUM CLEARANCE.
} CONCRETE |STEEL m A WHEN TWO OR MORE PIPES ARE LAID SIDE BY SIDE, THEY SHALL BE
73 NOTCH H 404 ?ﬁ IBNC FTX_IN Iﬁ FTX}I IAl F1IN Iﬁ 1X2 SGL | DBL |SGLIDBL PLACED SO THAT THE ADJACENT PIPES WILL BE !/, INSIDE DIAMETER
OPTIONAL FOR g [ T B A N FTAININ T AING INGP 7 HING IN 00 YD, |cU. YD | LBS. |LBS. APART, OR Y/, INSIDE SPAN APART,OR 3 FT. APART (INCLUDING WALL
WINGWALL A 54| 65| 89 |8/ | 156 | 7 | 9-2 |17|20] 2.12 | 3.55 [209 |364 THICKNESS), WHICHEVER IS LESS.
= —L 60| 72| 9-6 | 7 | 17-0 |10 | 9-8 [11|21] 2.35 | 3.99 |236 | 414
booso 1] 4£3 f e e e e e e e e e | gy 66170 10-3 [T 16=6 | 7 [ 10-2 [14]22] 2.60 |4 44 [245[453 W ADD 0.89 x (X OR X1) (LB.) WHEN APRON IS REQUIRED.
402 —f 102 L 402 72 86| 11-0 | 10" | 20-0 | 10 | 10-8 [17|23]| 2.85 | 4.91 [270[476
. " Dl . . -+ o L - DIl 78] 93] 11-9 | 8/ | 21-3 | 11 | 11-2 |11 |24 3.11 |5.29 |306|527
A 128 CTRS. = A Ay I CTRS Ay 840100 12-6 | 7 | 22-6| 7 | 11-8 |14|25| 3.38 | 5.68 |333|572 X 16"y X1
90 [107] 13-3 | 11/, | 23-9 | 8l/,| 12-2 |[17]|26] 3.66 |6.08 [335[593 — —_——
TYPICAL BAR LAYOUT FOR CONCRETE HEADWALLS 96 | 114] 14-0 | 10" | 25-0| 10 | 12-8 [11|27| 3.94 |6.48 |379|649 e N ;: T . — S
102[121] 14-9 | 8/, | 26-3 |11/,| 13-2 |14]28| 4.24 |6.89 |400 664 RISE +52" RISE : '
108]128| 15-6 | 7 | 27-6 | 7 | 13-8 |17]29] 4.54 | 7.30 |424|707] 24">| {=SPAN—) . [«-24" | 24", [ SPAN-) 36"(«- SPAN—-) | 124"
a?N‘ HEADWALL FOR RIGID ROUND PIPE o o e 36" o
| DN on . R
| o '« (TWO EACH TIE) *( LAP ’$ TYPICAL SPAN + 48 * e———2 SPAN + 84"——‘
| TOP VIEW
b
N T Vi | R N ecd DIMENSIONS QUANTITIES
| VAR, Ay : D [ ] 12 EQUIV. CONCRETE [ STEEL m
L P | ;1 | | Ba [SPANIRISE X 1A 1 XL WALy | B ITSGL T DBL [ SGL [DBL
N - = ~ | X | l | X | S ING | INCFTAING ING [FTLAING NG [FTHING ING |07 0. el oD, [ 08s | LBS

L - . II_> 1 1 . . . . . . .

- ~— 401 40;| 2035 f0% LS e [ s s s - 72 | 81 | 59 | 10-9 [8/2]20-6 | 7 | 9-3 [17] 2.72 | 5.10 [250 [467

- SR U o e T 78 | 87 | 63 | 11-3 |11l,| 21-6 | 7 | 9-7 |10/, 2.85 | 5.34 |275]|531

- L ﬁ SR I RIGID PIPE = Bc + 6 o4 /\ o4 1 o4 m ’ m 24 84 | 95 | 67 | 11-9 [8/2[22-10] 9 | 9-11 [12/2] 3.08 | 5.79 [290 [547

WINGWALL - N Lk wy — FLEXIBLE PIPE = Ba + 8" o Niadiny Acne PR Ba—=j=— A —={=—Bc - 90 103 | 71 | 12-7 |7,]| 24-2 | 11 | 10-3 |15 | 3.30 | 6.21 | 321|501
: T FLEXIBLE ARCH = SPAN + 8" s U s P "VA -t Au o 96 | 112 | 75 [ 13-4 [12 [ 25-8 | 8 | 10-7 [16%%] 3.52 | 6.65 |314 606
; OPTIONAL NOTCH STRUCTURAL PLATE ARCH = RISE + 8" N Yy oo e e 102 | 117 | 79 | 13-9 |8V>| 26-6 | 7 | 10-11 |9/,| 3.63 | 6.86 [356 |672
- ] D ’ [ R " A A oA A Ca - — — — T
BAR BENDING ] SR K R L 108 | 128 | 83 | 148 | 8 | 28-4 |12 | 11-3 |11/5] 3.96 | 7.51 |376 | 699
e L S S S
FRONT HEADWALL FOR FLEXIBLE PIPE ARCH
VIEW *| Ba + 48" I« }-72 Bo+A+48"——|
TYPICAL WALL—= 12"
OPTIONAL FILLET — 403_—| ~ 4 2+0” . |; : DIMENSIONS QUANTITIES DIMENSIONS QUANTITIES
| 4011: i 16" N "
ZRE 103 12 4 00l - LB Swan Ba| X AL XL ALY 1B SCGDLNCREDTIIB—:L SSgEELDB.L FLIVISPAN | RISE | X | A | X1 | ALy | B SCSFCRESEL SSGTEEID_B.L
P Lo 7 : Fo | i | | IN. [FT-INJ ING (FT-ING NG (FT-2INGING 9900 | 5% [ 5s | LBs. BAFT.-IN{FTAINJFTAINS IN. [FTAINS IN. [FT=INS IN. |5 D | cU. vD.|CBS.|LBS.
CENTERS. EACH | BEVEL ! e o 404 ! ! 54| 8-6 | 7 |15-3 (11| 8-10 [15] 2.19 | 3.81 |21l [358 66 | 6-1 | 4-7 | 10-1 [10,] 19-2 | 11 | 8-11 [15V| 2.52 | 4.70 [232[424
FACE PROJECTED / / ! 1402 : : 601 970 | 10 | 166 | 7 | 9-4 18] 2.98 | 4.25 1217 1396 75 | 7-0 | 5-1 | 11-0 |10 | 21-0 |10 | 9-5 | 9l/,| 2.80 | 5.25 |282|509
INTD WINGWALL YV / ' L dE 404 Bo 661 96 | 7 |17-9 |8/;| 9-10 |12] 2.58 | 4.70 1252 1454 84 | 7-11 | 5-7 | 11-11 |9Yz|22-10| 9 | 9-11 [12%;] 3.08 | 5.79 |291 |540
o0 NN /ARy | | | | 72| 10-0 | 10 | 19-0 | 10 | 10-4 [15] 2.78 | 5.17 [255|472 65 | 810 | 81 | 12410 | o°| 24-8 | 8 | 10-5 |15/ 336 | 633 |309 |22
: /) 7 ! ! ! ! 78 10-6 | 7 | 20-0 | 10 [10-10 [18] 2.98 | 5.56 |276 |499 | 22
[ )y | b di—404 I I 84| 11-0 | 10 | 21-0 | 10 | 11-4 [12| 319 | 595 |297|553 102 | 9-9 | 6-7 | 13-9 [8Y,| 26-6 | 7 [ 10-11 | 9%, 3.63 | 6.86 [379(673
"//// “REINFORCING BARS ! | ! ! 01 116 T 7 1220 110 [11-10 151 3.40 | 6.36 1317 [517 11 | 10-11 | 7-1 | 14-11 |9, |28-10] 9 | 11-5 [12/6] 4.05 | 7.67 |377 |71
TOP OF [ / FROM WINGWALL ' 1 ' 96 | 12-0 10 | 23-0 | 10 | 12-4 |18 3.62 6.79 [321 597 120 | 11-10 | 7-7 |[15-10 | 9 | 30-8 | 8 | 11-11 |15Y5| 4.36 8.28 |395|731
WINGWALL Y FOOTING INTO 102] 12-6 | 7 |24-0 | 10 [12-10 [12] 3.84 | 7.21 [364|663 132 |12-10 | 8-4 |16-10 | 9 | 32-8 | 8 | 12-8 | 11 | 4.75 | 9.03 |441|839
, THE HEADWALL 108]| 13-0 | 10 | 25-0 | 10 [ 13-4 |15| 4.06 | 7.63 |362|678 141 | 141 | 80 | 181 [10/; 352 | 1 | 131 [13/3] 517 | 9.86 |448 |31
// HEADWALL FOR FLEXIBLE ROUND PIPE 150 | 15-4 | 9-3 | 19-4 |12 | 37-8 | 8 | 13-7 |16!/»| 5.69 |10.88 |490 |953
./, - 159 [15-10 | 9-10 [19-10 [ 9 | 38-8 | 8 | 14-2 | 11 | 5.89 | 11.25 |534 [1019
s Tl #4 x2-0n HEADWALL FOR STRUCTURAL PLATE ARCH
4 INSTALLATION ‘M @ 1'-6"
——— —PROJECT 10" INTO
TOP_VIEW INLET OUTLET INLET OUTLET jl —1 ?SEENETENRDTDEFGA)PRUN e iV 0| 90 | 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30
e
WINGWALL ENDS OF ENDS OF APRON =~ HEADWALL o O 1[1.000{1.0041.015 1.035|1.064 | 1.103 | 1155 [1.221 |1.305 |1.414 [1.556 [1.743 |2.000
CONNECTION FLEXIBLE PIPE RIGID PIPE
WHEN APRON IS REQUIRED SKEW_FACTOR TABLE
- - — - ;
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THESE DRAWINGS ARE

UNTIL SUCH TIME AS
APPROVED BY THE

AGENCIES, JR ENGINEERING

APPROVES THEIR USE

ONLY FOR THE PURPOSES
DESIGNATED BY WRITTEN

AUTHORIZATION.

20 BOULDER CRESCENT, STE 200] APPROPRIATE REVIEWING

- FINISHED SLOPE 1o < _ * REINFORCING STEEL QUANTITY INCLUDES STEM AND FOOTING
\'JA s e o B ;\ngg‘ CONCRETE. APRON, IF c-BARS AND REINFORCING STEEL QUANTITY (EXCLUDE TOE WALL) QUANTITIES, BUT DOES NOT INCLUDE TOE WALL QUANTITIES.
= N\ SPECIFIED ON PLANS
Fe e TOP OF WALL (TOT. 2)\ "L\“/\\’» APRON L (MULTIPLE OF m) [ < (1.0 x m) <(1.25 x m) < (15 x m) < (175 x m) <(2.0 x m) <(2.25 x m) <(2.5 x m) <(2.75 x m) <(3.0 x m) <(3.25 x m) <(3.5 x m) EXAMPLE:
__ K& NG e . TOE WALL * REINF * REINF * REINF * REINF * REINF * REINF * REINF * REINF * REINF * REINF XREINF. | —
" #4 @ 12" HORIZONTAL BARS B ﬂ F? peamm e T, m D KON | eBRS | g | OBRS | iasir | OBRS | gy | OBRS g | OBARS | g | OBRRS | e | OB | gk | OBARS |k | OB | gk | CBARS | gk | SBARS | 1gF. | SELECT THE c-BARS SIZE, SPACING AND STEEL QUANTITY FOR A
h B NOT SHOWN FOR CLARITY ,I/I“[ | | | T CONRETE SEALER AT 4 . L. CONSTRUCTION ) 4 | #4010 5360 |#5010"| 57.95 |45 6 10"| 5710 |#5 @ 8" 6022 | 450 7" | 6243 |#5@ 77| 6209 |45 06" | 6538 |45 @ 6" | 6515 |#6 0 8" | 6710 |46 08" | 6694 |#6 @ 7" | 70.66 25.0 FEET LONG WINGWALL WITH m = 11.8 FT. AND k = 6.5 FT.
OR RISE P 2" CLR. g 5 |#4 610" 5586 |#5 @ 10"| 6046 |#5 @ 10"| 5960 |#5 @ 8" 6289 |#50 7' | 6525 |#50 7" | 6488 |#50 6" | 6834 |#506" | 6811 |#6@8' | 7017 |#6@ 8" | 7000 |#6 @ 7" | 73.90 .
#5 PLACE ALONG | | FRONT, (SEE SHEET 2 JOINT SOLUTION:
P O pLACE AN . | | | | | | | | 10 2 For LIMITS)\ | “ 6 |#5 010" 6443 |#6 @ 10"| 7060 |#6 @ 10"| 69.69 |#6 @ 8" 7493 |#6 @ 8" | 74.45 |#6@ 7" | 7830 |#6 @ 6" | 8364 |#6 @ 6" | 8340 |#6 @ 6" | 8322 |#6 @ 6" | 83.05 |#7 @ 7' | 89.64 L DETERMINE WINGWALL LENGTH IN MULTIPLE OF
' ’]’ A — N ) 7 |#5 010" 6729 |#6@10"| 75.76 |#6 @ 10"| 7285 |#6@ 8" 7832 |#608"| 7784 |#6@ 7' | 8187 |#6 06" | 8745 |#6@ 6" | 8721 |#6@6" | 8702 |#6 06" | 86.86 |#7 @ 7' | 93.73 : W d m:
: :I, ﬂ | | | | I I | | I | | - C+7 ay 8 |#508 | 7471 |#6e 8" | 8346 |#6@ 7" | 87.09 |#6@6" 9254 |#76 7' | 9947 |§7 @ 7| 9908 |§7 e 6" | 10711 |#7 @ 6" | 106.86 | #7 @ 6" | 106.66 | #7 @ 6" | 106.49 | #7 @ 6" | 106.35 t i ’(21; isﬁ) /USIEBL ~ 2(21225 ‘)
i #4 @ 12 T ' 9 508" | 7810 [#6e8" | 8723 [#6@ 7" | 91.03 [#6@6" 9672 |#7 @ 7" 103.93 [#7 e 7| 10354 [#7 @ 6" | 11190 [#7e6" | 1165 |[#7e6" | 1145 |7 e6" | 11128 [#7 @ 6" | 1113 ' ! NN .
e T ——=t ]\ _CULVERT | | H | | | | | | | | | | | | 3 ] (HORIZ. & VERT) L o 1 # . # : # : # " # “ # " # ” # ” # ” # “ # " 2.ROUND TO REAREST WHOLE NUMBER FOR m AND k:
VERTY L INVERT | | I | | | H | | | I | | | | | | | | 2R~ N : : R o 2 4 |#4 @ 10" 5051 |#4 @ 10"| 49.25 [#5 @ 10"| 53.71 |#5 @ 10" 5309 | #5 @ 10"| 52.36 | #5 @ 9" | 5385 |#5@ 8" | 5554 |#5@ 7' | 5785 |#56 7" | 5767 |#5@ 7" | 5751 | #6 @ 9" | 59.93 m =11.8 FT,,USE m = 12.0 FT.
BOX ELEVATION 1 { ) . 5 #4 @ 10"| 5266 [#4 @ 10"| 51.37 |45 @ 10"| 56.09 |#5 @ 10" 5546 [#5@ 10" 54.99 |#50 9" | 5629 |[#5@ 8" | 58.08 |#5@ 7" | 6051 |[#5@ 7" | 6033 |[#5@ 7' | 6017 |46 @ 9" | 62.72 k =6.3 FT,USE k = 6.0 FT.
m = b Ba O RISE + (14" | | I | | | | |\ | | | | | | I | | | | | + . SPECIFIED ON PLANS % CBC HEADWALL 3 6 |#4 010" 5492 |#5 0 10| 5948 |#5 0 9" | 60.31 |#6 @ 9" 6756 |4#6 @ 9" | 67.08 |#6 @ 9" | 66.70 |#6 @ 8" | 69.53 |#6 @ 8" | 6928 |#6 @ 7" | 7312 |46 7' | 72.95 |#6 @ 71| 72.81 3. DETERQAI(NZEZE‘BARS) BY USING THE TABLE:
UNLESS OTHERWISE SHOWN ON PLANS | I | | | |‘ | | | | | | I | | | | SKEW ANGLE 7 |#4e10] 5736 [#5010"] 6206 [#50 9" | 6305 |[#6@ 9" 7066 |#609"| 7016 |#60 9" | 69.78 |6 @ 8" | 7275 |#6e 8" | 7250 |#60 7| 7652 |#6 @ 7" | 7635 |#6 e 7 | 76.20 e
o | | I | | |‘ | | T-]-LH_ | | | | | € J [ 7 . 8 |#5010"] 6639 |f6010"| 7282 #6068 | 77.97 |60 7 8.68 |#60 7" | 8.19 |f6e 6" | 8667 |f60 6" | 8557 |70 7' | 9318 |#7 0 7' | 92.97 |47 0 7" | 9280 |47 @ 7 | 92.64 k=6
| | I | | | | | | I | | | c-BARS _J (VERT) L ™ DRAINAGE BEHIND OF ROADWAY . P 9 #5 @ 10"| 69.37 [#6@10"] 7600 |#6@8" | 8149 [#60@ 7" 8537 [#50 7" | 8487 |#6@6" | 9059 [#6@6" | 9029 |#7@ 7' | 97.39 [#7e@7"| 9718 [#7 @ 7" | 97.00 |#7 @ 7" | 96.85 c-BARS: #6 @ 10"
Sy
| | | | | | | | | | | | | | | T (ESEUEALSSEIE.E i‘ SEA‘Z) / WINGWALL, SEE NOTE 6 L OF ROPDWAY - S #4 x /@ 12" CENTERS 2 |#4010"] 4391 [#4 010" 4265 [f4@10"| 41.82 |#4 @ 10" 4122 |#4 @ 10" 4078 [#4 09" | 4129 |#5 010" 4461 |#5 0 10"| 4437 [#5 010" 4418 [#5 @ 10" 4401 |#5 @ 10"] 43.87 REINF. STEEL = 60.60 LB / LF
| I | | | | | | | | | | | | | | [ 1 STATIONING ,/ EACH FACE: BARS PROJECT 19" 3 #4 010" 4582 [#4 @ 10"] 4455 [#4 @ 10| 4371 [#4 @ 10" 4311 |[#4 @ 10" 4266 [#4 @ 9| 4322 [#5 e 10" 4675 [#5 @ 10" 4651 [#5 @ 10" 46.32 | #5 @ 10" 4615 |#5 @ 10| 46.01 4. DETERMINE REINFORCING STEEL QUANTITY OF WHOLE WINGWALL:
- | | | | | | | | | | | | | | | | I RV L BARS / INTO WINGWALL STEM TO SPLICE 4 |#4 010" 4780 |#4 @ 10'] 4651 |#4 @ 10"| 4565 |#50 10" 50.06 | #5 @ 10"| 4959 | #5 @ 10"| 49.23 |#5 @ 10"| 48.94 |4#5 6 10'] 4869 |#50 9'| 5000 |#508' | 5.72 |45 0 8' | 5057 REINFORCING STEEL QUANTITY = 25.0 x 60.60 = 1,515 LB.
| | | | | | | I | | | | | | | PROJECT 110" SEE TABLE / STATION WITH HORIZONTAL #4 BARS.FOR " 5 |#4e10" 4984 |#4 @ 10" 4853 |[#4 @ 10" 4766 |#5 @ 10" 5233 |#5 @ 10" 5185 |#5 @ 10"] 5148 |45 @ 10"] 5119 |#5 @ 10"| 5094 |#5@ 9" | 5233 |#5@ 8" | 5414 |#5 @ 8" | 54.00
BARS | | | | | | | | | | | | | | | | INTO STEM 6 44 LONGITUDINAL S PIPES SEE M-601-10 6 |#4 010" 5199 |#4 010" 5065 |45 0 10"| 5534 [#508 5841 |#508 | 5793 |60 10'| 6060 |#6© 10" 6029 |f60 9" | 6242 |#60 9" | 6222 | #60 9" | 6204 |60 8" | 6489
)TN | | | | |\ | | | | | | | | | | | | 3 X 1y ToP MAT (SEE HerDWALL/ 7 |#4 010" 54.30 |#50 10" 5880 |50 10"| 57.87 [f508 6LI0 #5088 | 60.61 |f6 010" 6345 |6 010" 6311 |60 9" | 6535 |#609" | 6515 |#60 9" | 6497 |f#60 8 | 67.96
| | | | | | | | | | | | CONSTR. KEY DETAIL "A") Ny / 8 |#5 010" 6201 |[#5010"| 6145 |#50 7" | 6746 |#506" 7068 |#506"| 7020 |#6@ 7' | 7644 |f60 7" | 7613 |#6@ 7" | 7587 |#6 06" | 8.30 |#6@6" | 8112 |#6 @ 6" | 80.98
| 1) | ; . 9 |#5 010" 6564 |#5010"| 6415 |#5@ 7" | 7044 |#5@6" 7382 |#506" | 7333 |#6@ 7' | 7986 |#6@ 7" | 7954 |#6 @ 7" | 79.28 |#6 @ 6" | 8495 |#6 @ 6" | 84.77 | #6 @ 6" | 84.62
la alarals a.o ol als —— __'_H %)
'il L _._I__l 1’}__ ] | ! 1-ov _\22,, CIR \, 2 [#4 010" 470 |#4 @ 10"| 40.42 |#4 @ 10"| 3957 |#4 @ 10" 3896 | #4 @ 10"| 3850 |#4 @ 10"| 38.15 |#4 @ 10"] 37.87 |#4 @ 10" 37.63 | #4 @ 9" | 38.25 | #5 6 10"| 4146 |45 @ 10" 4131 éEithCDNCRETE
1 7 area =7 ' / \ 3 |#4 010 4357 [#4 e 10"] 4227 [#4 @10'] 4140 [#4 @ 10" 4079 |#4 @ 10" 40.33 [#4 @ 10"] 39.97 [#4 @ 10"] 3969 [#4 @ 10"] 39.45 [#4 @ 9'| 4012 [#5 @ 10"] 4354 [#5 @ 10"] 43.39
h=| 2 3 4 S & 7 8 9 10 w | % | "3 | " f 30 CLR / il 4 | #4 @ 10"| 4548 |#4 @ 10"| 4416 |#4 @ 10"| 4328 |#4 © 10" 4266 |#4 @ 9" | 4300 |#5@ 10| 4657 |#5 @ 10| 46.27 |#5 @ 10"| 46.02 | #5 @ 10"| 45.82 | #5 @ 10"| 45.65 | #5 @ 10" 45.50
a=| r-0" | 12 [ r-a" | v-e | r-g" | 1-10" | 20" [ 2-2' | 2-4" | 26" [ 28" | 2-10" | 30" | 5 #4 | ONGITUDINAL FLOW L SEE DETAIL "A" i 5 |#4 010" 47.46 |#4 0 10"| 4610 |#4 @ 10"| 4521 |#4 @ 10" 4458 |#4 @ 9"| 4506 |#5 0 10"| 4874 |#5 @ 10"| 4844 |#5 @ 10"| 4819 | #5 @ 10" 47.99 | #5 @ 10"| 47.81 | #5 @ 10"| 4767
b= 18 | 2-0" | 24" | 28" | 3-0" | 34" | 3-8 | 4-0" | 4-4"| 4-8" [ 5-0" | 5-4" | 5-g" BOTTOM MAT b q LOCATION OF cBc ¢ 6 |#4 010" 4952 [#4 e 10" 4814 [#4 09| 4823 [#5010" 5188 |#50 10" 5138 |#50 9" | 5257 |#5@ 9" | 5227 |50 8" | 5399 |#5@8'| 5579 |#5@ 7| 5616 |#5 @ 7' | 56.01
w=| 28 | 320 [ 38| a0 | 4| 52| 58 | 620 | 68 | 720 [ 780 | s-2v | g-n W ” TOE WALL 4 7 |[# 010" 5173 [#4 010" 5031 [#4 @ 9" | 5043 |[#5 010" 5429 |#50 10" 5378 |[#50 9" | 5504 |#50 9" | 5473 |#50 8" | 5655 |#50@8"| 56.35 |#50 7" | 58.84 |#5@ 7" | 58.70
d-BARS|#4 09" [#4 09" |#4 09" |#409" [#409" [#4 09" [#50 11" [§5010"|45010" f5@8" |#6@8" |#709" |78 7" ‘f ----- - - 8 #4 @ 10"| 54.00 [#5 @ 10"| 58.44 |45 @ 10"| 5745 [#5@8" 6064 [#50 7" | 6292 |#506" | 66.25 [#5@6" | 6594 |#506"| 6569 [#6 08" | 67.76 |#6@8" | 6757 |[#6 @ 7" | 7145
% CONC.CY/LF| 061 | 0.210 | 0.259 | 0.309 | 0.358 | 0.407 | 0.457 | 0.506 | 0.556 | 0.605 | 0.654 | 0.704 | 0.753 T E%SLEE'#SLTTA[K#LP :SJEEDTDTII[\IE? VN 9 #4010 5620 [#5@10"] 60.87 [#5 610" 5985 |#5@ 8" 6321 |[#50 7" | 6560 [#506" | 69.09 |#5@6" | 6878 |[#566" | 6852 |#608" | 7069 |#6 08" | 7051 |#6 @ 7" | 7457
* DOES NOT INCLUDE TOE WALL QUANTITIES ® REQUIRED DRAINAGE BEHIND WINGWALLS %QLEEESPENALS AF;IEI%ILRE;SISF CBC INTO CULVERT FLOOR. FOR PIPES 2 |#4 010" 3984 |#4 @ 10"] 38535 |#4 @ 10"| 37.65 |#4 @ 10" 37.05 | #4 @ 10" 3657 |#4 @ 10" 36.20 | #4 @ 10" 3591 |#4 @ 10"| 3567 | #4 @ 10"| 3548 |#4 @ 9" | 36.07 | #4 @ 9" | 35.93
SEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY SEE NOTE 6 TYPICAL CULVERT LAYOQUT (SE W-60r-i0) DETAIL "A" 3 |#4 010" 4168 |44 @ 10"| 40.35 |44 @ 10"| 3947 |#4 @ 10" 3884 |#4 @ 10" 3836 |#4 @ 10| 38.00 |#4 @ 10" 37.71 |#4 @ 10" 3746 |44 @ 10" 37.27 |#4e@9"| 3791 |#4e9"| 37.76
DESIGN FOOTING LINE . y == 4 [#4 010" 4358 [#4 @10 4222 [$4 @ 10"] 4131 |4 @ 100 4067 | #4 @ 10" 4019 [#4 @ 10"] 3982 |#4 @ 10"] 3955 |#4 @ 10" 39.28 | #4 @ 10" 39.08 |44 @ 9| 3977 [#4 @ 9| 3963
: ] DESIGN DATA: 10 5 |[#4 010" 4553 [#4 @ 10" 4414 [#4 @ 10"] 4321 [#4 @ 10" 4256 |#4 @ 10"] 4207 [#5 @ 10" 46.44 [#5 010" 4613 [#5 @ 10"] 4587 [#5 @ 10"] 45.67 [#5 @ 10" 4549 [#5 @ 10"] 45.34 PLASTIC DRAINAGE CORE
Fl R © ol b=aon 6 |#4 010" 4758 [#4 @ 10"| 4614 [#4 @ 10" 4520 [#4 @ 10" 4453 |#4 @ 10" 4403 |45 @ 10"] 4867 |45 @ 10"] 4835 [4#5 @ 10"] 48.08 [#5 @ 10"] 47.88 |45 @ 10"] 47.69 [#5 @ 10" 47.54
o bk : #4 BARS , AASHTO LRFD EIGHTH EDITION, 2017 ' : : : : : ' ' : ' :
3 31-on 2*0 L — Y 3 DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN. YIELD LINE METHOD 7 |#4 010" 4979 [#4 010" 4831 |[#4 @ 10"] 4734 [#50 10" 5197 |#50 10" 5145 [#50 10" 5104 |#50 9" | 5229 |[#5@ 9" | 5203 |#508"| 5379 |#50 8" | 5361 |#5 @ 7" | 56.00
| e T e ' 8 |#4 610" 5206 |#4 @ 10"| 50.54 |#4 @ 10"| 4954 |f#5 @ 10" 5443 |5 @ 10"| 5389 | #5 @ 10"| 5347 |#50 9" | 5480 |#5@ 9" | 54.55 | #5 @ 8" | 56.39 | #5 @ 8" | 56.20 | #5 @ 7" | 58.72 GEOTEXTILE (ORAINAGE) (CLASS 2)
o lefa=220 3 REINFORCED CONCRETE: 2 |#4e10"] 3801 [f4e@ 10" 3675 [#4 @ 10" 3585 |#4 @ 10" 3521 |#4 @ 10" 3473 |#4 @ 10" 3436 |#4 @ 10"] 3406 |#4 @ 10"] 3381 | #4 @ 10" 3361 | #4 @ 10" 33.44 |#4 @ 10"] 33.30 SHALL BE ON EMBANKMENT SIDE OR
T e . . . . . . . . . . .
' = i CONCRETE CLASS D (BOX CULVERT):  f, = 4,500 PSI 3 #4 @ 10"| 3993 [#4 @ 10"| 38.56 |#4 @ 10"| 37.64 |#4 @ 10" 36.99 [#4 @ 10" 3651 |#4 @ 10" 3613 |#4 @ 10" 3583 |#4 @ 10"| 3558 |#4 @ 10" 3538 | #4 @ 10" 3521 |#4 @ 10"| 35.06 ON BOTH SIDE OF CORE
REINFORCING STEEL: fy = 60,000 PSI 4 |#4 010" 4181 |#4 010" 4040 |#4 @ 10" 3047 |#4 @ 10" 388 | #4 @ 10" 3831 | #4 @ 10" 37.93 |#4 0 10" 37.63 | #4 0 10" 37.37 | #4 @ 10" 3717 |#4 @ 10" 36.99 | #4 @ 10" 36.84 2%
: WITH TOE WALL LOADING: 9 5 [#4e10] 4375 [#4010"[ 4230 [#4 @10"] 41.35 [#4 @ 10" 4067 [#4 010 4017 [#4 0107 3978 [#4 @ 10"] 3947 |#4 @ 10"] 3920 [#4 6 9'| 3986 |#5 @ 10" 4328 |45 6 10" 4312 A —
USE DESIGN FOR 1) — 4ite h=5' —sfah=6' h=7' h=8L h=9' . AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN = 55 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL 6 #4 © 10" 4579 |#4 @ 10"| 44.30 |#4 @ 10"| 43.31 |#4 @ 10" 4262 |44 010" 4210 |#4 010" 4171 |#4 @10 41.39 |#4 10" 4112 |#4 09" | 4182 |45 010" 4546 |45 @ 10" 45.30 31 & DRAIN HOLE. 200" MAX. CENTER
— #4 @ 10 1on ACTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FOOTING DESIGN = 40 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL 7 |#4@10"] 4804 |[#4 010" 4650 |#4 @ 10"| 4549 [#4 @ 10" 4477 |45 10" 49.29 |#5 10" 48.86 |#5 @ 10" 4853 |#5010"| 48.24 |#5 010" 48.03 [#5 @ 10" 47.84 |#5 @ 10"] 47.67 /QW 70 CENTER. LOCATE 0'-6" ABOVE
, —{ VN LIVE LOAD SURCHARGE = 2' 8 |#4 010" 5043 |#4 010" 4884 |#4 @ 10"| 4780 |#4 @ 10" 47.06 |#5 @ 10"| 51.83 | #5 @ 10"] 5140 | #5 @ 10"| 5105 |#5 @ 10"| 50.77 | #5 @ 10"] 50.54 | #5 @ 10" 50.35 | #5 @ 10" 50.18 \ , FINISHED GRADE DR APRON
S Lo g Lo “Sﬁé“I‘EMggAinilsgégfsET:NU& SFU;ETSEARI“(‘)G45- 5.5 KSF 2 |#4 010" 3641 |#4 010" 3501 |#4 @ 10"| 3408 |#4 @ 10" 3342 |#4 @ 10"| 3292 |#4 @ 10"| 3254 |#4 © 10" 3223 |#4 @ 10"| 31.97 | #4 @ 10" 3L77 | #4 @ 10" 3159 | #4 @ 10" 3144 —), L
SR ) ' L =0 3 |#4 e 10" 3823 |[#4 @ 10" 3680 |#4 @ 10" 3585 |#4 @ 10" 3518 |#4 @ 10"| 3467 |#4 @ 10"] 3428 |#4 @ 10"] 3397 |#4 @ 10"] 3370 | #4 @ 10" 3350 | #4 @ 10"] 3332 | #4 @ 10"] 3317 O I PN
MAX. 7 /% Y. - a
/ : g ] | 4 |[#4 e 10" 4009 [#4 @ 10" 3861 |#4 @ 10" 3764 |#4 @ 10" 3695 |#4 @ 10"| 36.44 |#4 @ 10"] 36.04 |#4 0 10"] 3572 |#4 @ 10"| 3345 | #4 @ 10" 3525 | #4 @ 10"] 3507 | #4 @ 10" 34.91
oY A / / GENERAL NOTES: ' ' ' ' : : : : : ' :
e ts-- R Y--——="="~""="="="="=---~- ! 8 5 |#4 010" 4199 [#4 10" 4047 |[#4 010" 3947 |[#4 e 10" 3876 [#4 e 10" 3824 [#4 @ 10" 3783 [#4 e 10" 3750 |#4 @ 10"| 37.23 | #4 @ 10" 37.02 |#4 @ 10" 36.84 | #4 @ 10" 36.68 LIMITS OF CONCRETE SEALER
Dol s ggn 260 g 3-0" #4 0 10" #4 x 20" 0 10" L ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %4 IN. 6 |#4 ©10"| 4397 |#4 @ 10" 42.40 |#4 0 10" 4136 |#4 @ 10" 40.64 |#4 @ 10"| 40.0 |#4 @ 10"| 39.68 |#4 @ 10"| 39.35 |#4 @ 10"| 39.07 | #4 @ 9" | 4335 |#5 @ 10" 43.3 | #5 @ 10" 42.96
k=4-0" 1 yiax. MAX. MAX. MAX. MAX,  >is 3" OIR 2. WINGWALL FOOTING AND FLOOR OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY. 7 |#4 010" 4619 |44 @ 10" 4456 |44 @ 10" 4349 |44 @ 10" 4274 |4 @ 10"] 4218 |#4 @ 10"] 4175 |#4 @ 10" 4141 |4 @ 10" 4113 | 4 0 9" | 4565 | #5 0 10" 4545 | #5 0 10" 45.28 AND WINGWALL DRAIN DETAILS
! 5 M 3. DIMENSIONS "ht, K", "L", "m" AND ANGLE "' FOR WINGWALL SHALL BE AS SHOWN ON THE PLANS. ; - T = ; = T - oo T - T - T - ; - ; - ; -
A S I VI SR I AR LB E %N BARS WITH CONCRETE APRON 4.MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS: 2 4 ©10"] 3490 |74 ©10") 33.44 |4 @ 10" 5247 |4 @ 10" 3178 |#4 @ 10"] 3127 |74 ©10") 3086 |4 @ 10" 30.54 |4 @ 10" 30.27 |4 @ 10"| 30.06 |#4 @ 10"] 29.88 |4 © 10") 29.72 | NgyEs; 1. THE GEOCOMPOSITE SHALL BE SECURED TO THE WALL
- - - - - - Iy —a b " " " n " " n n n " "
C __I g fe QUANTITIES FOR TOE WALL ONLY REINFORCEMENT 1.34 LB./SQ. FT. BAR SIZE: #4 #5 #6 #7 3 #4 @ 10"| 36.73 |[#4 @ 10"| 3523 |#4 @ 10"| 34.23 |#4 @ 10" 3353 |[#4 @ 10"| 33.00 |#4 @ 10"| 32.59 |#4 @ 10"| 32.26 |[#4 @ 10"| 31.99 |#4 @ 10"| 31.78 |#4 @ 10| 31.59 |#4 @ 10"| 31.43 TO PREVENT MOVEMENT DURING BACKFILLING.
TOP OF FOOTING ELEVATION APRON CONCRETE 0.049 CU. YD./LIN. FT SPLICE LENGTH: 1- 6" 1=y 21-3" 27" 7 4 |#4 010" 3859 |[#4@10"| 37.04 [#4 @ 10" 3600 |[#4 @ 10" 3529 [#4e10"] 3475 [#4 @ 10"] 3433 [#4 e 10" 3399 |f#4 @ 10"] 3371 |#4 @ 10"| 3350 |#4 e 10" 3331 |#4 @ 10" 33.4
ELEVATION TOE WALL REINFORCEMENT 5.1 LB./LIN. FT. 5. DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS. 5 |#4 @ 10"| 4048 |#4 @ 10"| 38.86 |#4 @ 10"| 37.80 |#4 @ 10" 37.06 |#4 @ 10"| 3650 |#4 @ 10"| 36.07 |#4 @ 10"| 3573 |#4 @ 10"| 35.44 |#4 @ 10"| 3522 |#4 @ 10"| 3503 |#4 @ 10"| 34.86 2.COST OF GEOCOMPOSITE DRAIN AND CONCRETE SEALER
Computer File Information Sheet Revisions Colorado Department of Transportation WINGWALLS FOR PIPE STANDARD PLAN NO. Computer File Information Sheet Revisions Colorado Department of Transportation WINGWALLS FOR PIPE STANDARD PLAN NO.
Creation Date: 07/31/19 Date: Comments 2829 West Howard Place M 601 20 Creation Date: 07/31/19 Date: Comments 2829 West Howard Place M 601 20
Designer Initials: JBK CDOT HQ, 3rd Floor - - Designer Initials: JBK c CDOT HQ, 3rd Floor - -
e s ati . - y Denver, CO 80204 ifiaati . p- . = Denver, CO 80204
Last Modification Date: 07/31/19 R—X > =0 Phoﬁe:’303—757-9021 FAY: 303-757-9868 OR BOX CULVERTS Standard Sheet NO. 1 0f2 Last Modification Date: 07/31/19 R-X 7 Phoﬁe:’303—757-9021 FAX: 303-757-9868 OR BOX CULVERTS Standard Sheet NO. 2 0f2
Detailer Initials: LTA R-X . Detailer Initials: LTA R-X .
CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English PrOjeCt Development Branch JBK Issued by the Project Development Branch: July 31, 2019 Project Sheet Number: CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English PrOjeCt Development Branch JBK Issued by the Project Development Branch: July 31, 2019 Project Sheet Number:

Know what's below.

Call before you dig.
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STANDARD DETAILS SHOWN WERE REVIEWERIONIY (AS770 THEIR
APPLICATION ON THIS PROJECT SORY
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MIKE A. BRAMLETT, P.E.
COLORADO P.E. 32314
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SM-3 Construction Fence (CF)

— ¢F — oF — ¢F — PLASTIC CAP, TYP.

STUDDED STEEL

TEE POST
ORANGE RESINET ~
5" MIN, CONSTRUCTION FENCE |
ExisTNG ~ OR APPROVED EQUAL P

/~ GRADE “
1" MIN. N
/ P
10" MAX |

SPACING //

/ /// | 1}
Pe | 1
- STUDDED STEEL
TEE POST
4’ MIN. t 1 ~
! L~
W

CF—1. PLASTIC MESH CONSTRUCTION FENCE

CONSTRUCTION FENCE INSTALLATION NOTES

,
o

1. SEE PLAN VIEW FOR:
—LOCATION OF CONSTRUCTION FENCE.

2. CONSTRUCTION FENCE SHOWN SHALL BE INSTALLED PRIOR TO ANY LAND DISTURBING
ACTIVITIES.

3. CONSTRUCTION FENCE SHALL BE COMPOSED OF ORANGE, CONTRACTOR-GRADE MATERIAL
THAT IS AT LEAST 4’ HIGH. METAL POSTS SHOULD HAVE A PLASTIC CAP FOR SAFETY.

4. STUDDED STEEL TEE POSTS SHALL BE UTILIZED TO SUPPORT THE CONSTRUCTION FENCE.
MAXIMUM SPACING FOR STEEL TEE POSTS SHALL BE 10

5. CONSTRUCTION FENCE SHALL BE SECURELY FASTENED TO THE TOP, MIDDLE, AND
BOTTOM OF EACH POST.

CF-2

Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual Volume 3

Construction Fence (CF) SM-3

CONSTRUCTION FENCE MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. CONSTRUCTION FENCE SHALL BE REPAIRED OR REPLACED WHEN THERE ARE SIGNS OF
DAMAGE SUCH AS RIPS OR SAGS. CONSTRUCTION FENCE IS TO REMAIN IN PLACE UNTIL THE
UPSTREAM DISTURBED AREA IS STABILIZED AND APPROVED BY THE LOCAL JURISDICTION.

5. WHEN CONSTRUCTION FENCES ARE REMOVED, ALL DISTURBED AREAS ASSQCIATED WITH THE
INSTALLATION, MAINTENANCE, AND/OR REMOVAL OF THE FENCE SHALL BE COVERED WITH
TOPSOIL, SEEDED AND MULCHED, OR OTHERWISE STABILIZED AS APPROVED BY LOCAL
JURISDICTION.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

(DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO, NOT AVAILABLE IN AUTOCAD)

Concrete Washout Area (CWA) MM-1

November 2010 Urban Drainage and Flood Control District CF-3

Urban Storm Drainage Criteria Manual Volume 3

At the top
of a steep
slope.
\
\ Downstream of

a slope drain
(see slope drain
fact sheet)
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/ Perimeter

Sediment Temporary
Basin Swale, Typical

CONVEYANCE
FOWORGREATER —— —— FLOW
_______________________________________________ k EXISTING
______________________________ GRADE
_ eé 1 T| 1

A. EXCAVATED SWALE

GRADE
B. SWALE FORMED BY BERM

GRADE

COMPACTED
EMBANKMENT
MATERIAL

C. SWALE FORMED BY CUT AND FILL

TEMPORARY SWALE

NTS

TEMPORARY SWALE NOTES

] S
/ %
Case 1
Placed on perimeter of site Placed on perimeter of site
Drainage area <1.0 AC Drainage area >1.0 AC
See Table TSW-1 See Table TSW-1
Table TSW-1
Temporary Swale Used as Case 1 Case 2
Perimeter Control DA<1.0AC DA>1.0AC
Continuous Grade ok ™ ok™
Area of (3) 2
Concentrated Flow NO NO @)

(1) Silt Fence or Straw Bale Barrier may be used as alternative to a Temporary Swale.
(2) With Temporary Swales Sediment Basin is required for concentrated flow from drainage areas > 1.0 AC.
(3) Check Dam is required at concentrated flow for drainage areas >1.0 acres.

Figure TSW-1

Temporary Swale
Application Examples

City of Colorado Springs
Storm Water Quality

INSTALLATION REQUIREMENTS

1. TEMPORARY SWALES SHALL BE INSTALLED
PRIOR TO ANY LAND DISTURBING ACTIVITIES.

2. THE AREA UNDER WHICH THE EMBANKMENT IS
TO BE INSTALLED SHALL BE CLEARED, GRUBBED, AND
STRIPPED OF ALL VEGETATION AND ROOT MAT.

3. EMBANKMENT MATERIAL SHALL CONSIST OF

SOIL WITH A MINIMUM OF 15% PASSING A #200 SIEVE.
EXCAVATED SOIL CAN BE USED IF IT MEETS THIS
REQUIREMENT.

4. EMBANKMENT IS TO BE COMPACTED TO AT LEAST
90% OF MAXIMUM DENSITY AND WITHIN 2% OF OPTIMUM
MOISTURE CONTENT ACCORDING TO ASTM D 698.

5. SWALES WITH SLOPE > 2% SHALL BE LINED,
SEE FIGURE TSW-3.

6. SWALES ARE TO DRAIN INTO A SEDIMENT
BASIN OR OTHER STABILIZED OUTLET.

7. ZSHALL BE 3 OR GREATER.

MAINTENANCE REQUIREMENTS

1. CONTRACTOR SHALL INSPECT SWALES AFTER

EACH RAINFALL, AT LEAST DAILY DURING

PROLONGED RAINFALL, AND WEEKLY DURING PERIODS
OF NO RAINFALL.

2. SWALES SHALL BE ROUTINELY CLEARED OF ANY
DEBRIS OR ACCUMULATION OF SEDIMENT.

3. ERODED SLOPES OR DAMAGED LININGS SHALL
IMMEDIATELY BE REPAIRED.

4. TEMPORARY SWALES SHALL REMAIN OPERATIONAL
AND PROPERLY MAINTAINED UNTIL THE SITE AREA

IS PERMANENTLY STABILIZED WITH ADEQUATE
VEGETATIVE COVER AND/OR OTHER PERMANENT
STRUCTURE AS APPROVED BY THE CITY.

DEN/M/153722.CS.CB/FigTSW-1/9-99 349

City of Colorado Springs
Stormwater Quality

Figure TSW-2
Temporary Swale

Construction Detail and Maintenance
Requirements

3-50

CONCRETE WASHOUT
A SIGN
BERM
3:1
. o VEHICLE TRACKING
= 31| [8 x 8 MIN. ' CONTROL (SEE
T VIC DETAIL) OR
OTHER STABLE
SURFACE
3:1
BE E IR B E
L [ 25" MIN. |
I 1
CONCRETE WASHOUT AREA PLAN
12" TYP

COMPACTED BERM AROUND
THE PERIMETER

2% SLOPE

! ‘ i 1; 1
UNDISTURBED OR >3 >3
COMPACTED SOIL VEHICLE TRACKING
Lexom | youar e
SECTION A BETAL )

CWA—1. CONCRETE WASHOUT AREA

CWA INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—CWA INSTALLATION LOCATION.

2. DO NOT LOCATE AN UNLINED CWA WITHIN 400" OF ANY NATURAL DRAINAGE PATHWAY OR
WATERBODY. DO NOT LOCATE WITHIN 1,000" OF ANY WELLS OR DRINKING WATER SOURCES. IF
SITE CONSTRAINTS MAKE THIS INFEASIBLE, OR IF HIGHLY PERMEABLE SOILS EXIST ON SITE,
THE CWA MUST BE INSTALLED WITH AN IMPERMEABLE LINER (16 MIL MIN. THICKNESS) OR

SURFACE STORAGE ALTERNATIVES USING PREFABRICATED CONCRETE WASHOUT DEVICES OR A
LINED ABOVE GROUND STORAGE ARE SHOULD BE USED.

3. THE CWA SHALL BE INSTALLED PRIOR TO CONCRETE PLACEMENT ON SITE.

4, CWA SHALL INCLUDE A FLAT SUBSURFACE PIT THAT IS AT LEAST 8" BY 8' SLOPES
LEADING OUT OF THE SUBSURFACE PIT SHALL BE 3:1 OR FLATTER. THE PIT SHALL BE AT
LEAST 3" DEEP.

5. BERM SURROUNDING SIDES AND BACK OF THE CWA SHALL HAVE MINIMUM HEIGHT OF 1.
6. VEHICLE TRACKING PAD SHALL BE SLOPED 2% TOWARDS THE CWA.

7. SIGNS SHALL BE PLACED AT THE CONSTRUCTION ENTRANCE, AT THE CWA, AND
ELSEWHERE AS NECESSARY TO CLEARLY INDICATE THE LOCATION OF THE CWA TO OPERATORS
OF CONCRETE TRUCKS AND PUMP RIGS.

8. USE EXCAVATED MATERIAL FOR PERIMETER BERM CONSTRUCTION.

MM-1 Concrete Washout Area (CWA)

November 2010 Urban Drainage and Flood Control District CWA-3

Urban Storm Drainage Criteria Manual Volume 3

CWA MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. THE CWA SHALL BE REPAIRED, CLEANED, OR ENLARGED AS NECESSARY TO MAINTAIN
CAPACITY FOR CONCRETE WASTE. CONCRETE MATERIALS, ACCUMULATED IN PIT, SHALL BE
REMOVED ONCE THE MATERIALS HAVE REACHED A DEPTH OF 2'.

5. CONCRETE WASHOUT WATER, WASTED PIECES OF CONCRETE AND ALL OTHER DEBRIS
IN THE SUBSURFACE PIT SHALL BE TRANSPORTED FROM THE JOB SITE IN A WATER-TIGHT
CONTAINER AND DISPOSED OF PROPERLY.

6. THE CWA SHALL REMAIN IN PLACE UNTIL ALL CONCRETE FOR THE PROJECT IS PLACED.

7. WHEN THE CWA IS REMQOVED, COVER THE DISTURBED AREA WITH TOP SQIL, SEED AND
MULCH OR OTHERWISE STABILIZED IN A MANNER APPROVED BY THE LOCAL JURISDICTION.

(DETAIL ADAPTED FROM DOUGLAS COUNTY, COLORADO AND THE CITY OF PARKER, COLORADO, NOT AVAILABLE IN AUTOCAD).

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

R ////J’ ®00000°° \\\
Call before you dig. |FOR AND ON BEHALF OF JR ENGINEERIN ,////f,,/;TCUIAL W

Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual Volume 3
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SC-6

Inlet Protection (IP)

E 3
)
_ SEE ROCK SOCK DESIGN
ROCK DETAIL FOR JOINTING ROCK
. , SOCKS
SOCKS/\ 16" CINDER 16" CINDER
et BLOCKS BLOCKS :
0=, (A . FLOW —= (2
TS
18-, = : 2"x4” WOOD STUD
5] J Hl;Lﬂ
7 BT A i3
ﬂﬂdd:/ﬂDQdJ'}——{ CURB INLET |
T L 2°x4" WD ~ SECTION A —
STUD

IP—1. BLOCK AND ROCK SOCK SUMP OR ON GRADE
INLET PROTECTION

BLOCK AND CURB SOCK INLET PROTECTION INSTALLATION NOTES

1. SEE ROCK SOCK DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. CONCRETE "CINDER” BLOCKS SHALL BE LAID ON THEIR SIDES AROUND THE INLET IN A
SINGLE ROW, ABUTTING ONE ANOTHER WITH THE OPEN END FACING AWAY FROM THE CURB.

3. GRAVEL BAGS SHALL BE PLACED AROUND CONCRETE BLOCKS, CLOSELY ABUTTING ONE
ANOTHER AND JOINTED TOGETHER IN ACCORDANCE WITH ROCK SOCK DESIGN DETAIL.

MINIMUM OF
TWO CURB

SOCKS  appROX 30 DEG.  BLOCK AND ROCK SOCK INLET

& g m ' PROTECTION(SEE DETAIL IP—1) \

S e e _\r»_.,\

H_jug:m SR R )

5’ MIN 3'-5" TYP.

IP—2. CURB ROCK SOCKS UPSTREAM OF
INLET PROTECTION

CURB ROCK SOCK INLET PROTECTION INSTALLATION NOTES

1. SEE ROCK SOCK DESIGN DETAIL INSTALLATION REQUIREMENTS.

2. PLACEMENT QF THE SOCK SHALL BE APPROXIMATELY 30 DEGREES FROM PERPENDICULAR
IN THE OPPOSITE DIRECTION OF FLOW.

3. SOCKS ARE TQ BE FLUSH WITH THE CURB AND SPACED A MINIMUM OF 5 FEET APART.

4. AT LEAST TWO CURB SOCKS IN SERIES ARE REQUIRED UPSTREAM OF ON-—GRADE INLETS.

IP-4

SC-6

Urban Drainage and Flood Control District August 2013

Urban Storm Drainage Criteria Manual Volume 3

Inlet Protection (IP)

GENERAL INLET PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF INLET PRQOTECTION.
—-TYPE OF INLET PROTECTION (IP.1, IP.2, IP.3, IP.4, IP.5, IP.6)

2. INLET PROTECTION SHALL BE INSTALLED PROMPTLY AFTER INLET CONSTRUCTION OR PAVING
IS COMPLETE (TYPICALLY WITHIN 48 HOURS). IF A RAINFALL/RUNOFF EVENT IS FORECAST,
INSTALL INLET PROTECTION PRIOR TO ONSET OF EVENT.

3. MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

INLET PROTECTION MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF INLET PROTECTION SHALL BE REMQOVED AS
NECESSARY TO MAINTAIN BMP EFFECTIVENESS, TYPICALLY WHEN STORAGE VOLUME REACHES
50% OF CAPACITY, A DEPTH OF 6" WHEN SILT FENCE IS USED, OR ¥ OF THE HEIGHT FOR
STRAW BALES.

5. INLET PROTECTION IS TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS
PERMANENTLY STABILIZED, UNLESS THE LOCAL JURISDICTION APPROVES EARLIER REMOVAL OF
INLET PROTECTION IN STREETS.

6. WHEN INLET PROTECTION AT AREA INLETS IS REMOVED, THE DISTURBED AREA SHALL BE
COVERED WITH TOP SOIL, SEEDED AND MULCHED, OR OTHERWISE STABILIZED IN A MANNER
APPROVED BY THE LOCAL JURISDICTION.

(DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO AND CITY OF AURORA, COLORADO, NOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

NOTE: THE DETAILS INCLUDED WITH THIS FACT SHEET SHOW COMMONLY USED, CONVENTIONAL
METHODS OF INLET PROTECTION IN THE DENVER METROPOLITAN AREA. THERE ARE MANY
PROPRIETARY INLET PROTECTION METHODS ON THE MARKET. UDFCD NEITHER ENDORSES NOR
DISCOURAGES USE OF PROPRIETARY INLET PROTECTION; HOWEVER, IN THE EVENT
PROPRIETARY METHODS ARE USED, THE APPROPRIATE DETAIL FROM THE MANUFACTURER MUST
BE INCLUDED IN THE SWMP AND THE BMP MUST BE INSTALLED AND MAINTAINED AS SHOWN
IN THE MANUFACTURER'S DETAILS.

NOTE: SOME MUNICIPALITIES DISCOURAGE OR PROHIBIT THE USE OF STRAW BALES FOR INLET
PROTECTION. CHECK WITH LOCAL JURISDICTION TO DETERMINE IF STRAW BALE INLET
PROTECTION IS ACCEPTABLE.

Inlet Protection (IP) SC-6

INLET GRATE

4] ti“

eserere: SEE ROCK SOCK DETAIL
FOR JOINTING

ROCK SOCK \ ~

IP—3. ROCK SOCK SUMP/AREA INLET PROTECTION

ROCK SOCK SUMP/AREA INLET PROTECTION INSTALLATION NOTES
1. SEE ROCK SOCK DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. STRAW WATTLES/SEDIMENT CONTROL LOGS MAY BE USED IN PLACE OF ROCK SOCKS FOR
INLETS IN PERVIOUS AREAS. INSTALL PER SEDIMENT CONTROL LOG DETAIL.

INLET GRATE
Q O o)
I—SF /

[
A
r
l
I

SILT FENCE (SEE SILT
FENCE DESIGN DETAIL )

ry
el

SF

|
I
1 e
I
[

C

IP—4. SILT FENCE FOR SUMP INLET PROTECTION

SILT FENCE INLET PROTECTION INSTALLATION NOTES

1. SEE SILT FENCE DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. POSTS SHALL BE PLACED AT EACH CORNER OF THE INLET AND AROUND THE EDGES
AT A MAXIMUM SPACING OF 3 FEET.

3. STRAW WATTLES/SEDIMENT CONTROL LOGS MAY BE USED IN PLACE OF SILT FENCE FOR
INLETS IN PERVIOUS AREAS. INSTALL PER SEDIMENT CONTROL LOG DETAIL.

SC-6

Inlet Protection (IP)

Inlet Protection (IP) SC-6

August 2013 Urban Drainage and Flood Control District IP-5
Urban Storm Drainage Criteria Manual Volume 3

EC-4 Mulching (MU)

1P-8

Urban Drainage and Flood Control District August 2013

Urban Storm Drainage Criteria Manual Volume 3

Clean, weed-free and seed-free cereal grain straw should be applied evenly at a rate of 2 tons per acre and
must be tacked or fastened by a method suitable for the condition of the site. Straw mulch must be
anchored (and not merely placed) on the surface. This can be accomplished mechanically by crimping or
with the aid of tackifiers or nets. Anchoring with a crimping implement is preferred, and is the
recommended method for areas flatter than 3:1. Mechanical crimpers must be capable of tucking the long
mulch fibers into the soil to a depth of 3 inches without cutting them. An agricultural disk, while not an
ideal substitute, may work if the disk blades are dull or blunted and set vertically; however, the frame may
have to be weighted to afford proper soil penetration.

Grass hay may be used in place of straw; however, because hay is comprised of the entire plant including
seed, mulching with hay may seed the site with non-native grass species which might in turn out-compete
the native seed. Alternatively, native species of grass hay may be purchased, but can be difficult to find
and are more expensive than straw. Purchasing and utilizing a certified weed-free straw is an easier and
less costly mulching method. When using grass hay, follow the same guidelines as for straw (provided
above).

On small areas sheltered from the wind and heavy runoff, spraying a tackifier on the mulch is satisfactory
for holding it in place. For steep slopes and special situations where greater control is needed, erosion
control blankets anchored with stakes should be used instead of mulch.

Hydraulic mulching consists of wood cellulose fibers mixed with water and a tackifying agent and should
be applied at a rate of no less than 1,500 pounds per acre (1,425 lbs of fibers mixed with at least 75 1bs of
tackifier) with a hydraulic mulcher. For steeper slopes, up to 2000 pounds per acre may be required for
effective hydroseeding. Hydromulch typically requires up to 24 hours to dry; therefore, it should not be
applied immediately prior to inclement weather. Application to roads, waterways and existing vegetation
should be avoided.

Erosion control mats, blankets, or nets are recommended to help stabilize steep slopes (generally 3:1 and
steeper) and waterways. Depending on the product, these may be used alone or in conjunction with grass
or straw mulch. Normally, use of these products will be restricted to relatively small areas.
Biodegradable mats made of straw and jute, straw-coconut, coconut fiber, or excelsior can be used instead
of mulch. (See the ECM/TRM BMP for more information.)

Some tackifiers or binders may be used to anchor mulch. Check with the local jurisdiction for allowed
tackifiers. Manufacturer's recommendations should be followed at all times. (See the Soil Binder BMP
for more information on general types of tackifiers.)

Rock can also be used as mulch. It provides protection of exposed soils to wind and water erosion and
allows infiltration of precipitation. An aggregate base course can be spread on disturbed areas for
temporary or permanent stabilization. The rock mulch layer should be thick enough to provide full
coverage of exposed soil on the area it is applied.

Maintenance and Removal

After mulching, the bare ground surface should not be more than 10 percent exposed. Reapply mulch, as
needed, to cover bare areas.

MU-2 Urban Drainage and Flood Control District June 2012
Urban Storm Drainage Criteria Manual Volume 3
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=y >3 AREA
INLET
£CB '4"’|
CONCENTRATED
ROCK FILTER FLOW
OR ROCK SOCK
(USE IF FLOW

IS CONCENTRATED)

|IP—5. OVEREXCAVATION INLET PROTECTION

OVEREXCAVATION INLET PROTECTION INSTALLATION NOTES

1. THIS FORM OF INLET PROTECTION IS PRIMARILY APPLICABLE FOR SITES THAT HAVE NOT
YET REACHED FINAL GRADE AND SHOQULD BE USED ONLY FOR INLETS WITH A RELATIVELY

SMALL CONTRIBUTING DRAINAGE AREA.

| L |

A ’ D (12" MIN.) |
— 1._\

1
\\\ﬁ CULVERT

END SECTION

f

1" MIN
2" MAX

BACKFILL UPSTREAM ROCK
ROCK SOCK OF WATTLE SOCK

CULVERT INLET PROTECTION SECTION A
PLAN 10" MIN.

| KEY IN ROCK SOCK 0" ON BEDROCK, PAVEMENT OR RIPRAP
KEY IN ROCK SOCK 2" ON EARTH

2. WHEN USING FOR CONCENTRATED FLOWS, SHAPE BASIN IN 2:1 RATIO WITH LENGTH SECTION B

ORIENTED TOWARDS DIRECTION OF FLOW.

3. SEDIMENT MUST BE PERIODICALLY REMOVED FROM THE OVEREXCAVATED AREA.

/// 0 - - - - b INLET GRATE
] [ ,I// 0
Z
1
o |4 Bl o
l |
STRAW BALE (SEE STRAW ’ l ' ’

BALE DESIGN DETAIL) ~ ™

IP—6. STRAW BALE FOR SUMP INLET PROTECTION

ClIP—1. CULVERT INLET PROTECTION

CULVERT INLET PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR
—LOCATION QOF CULVERT INLET PROTECTION.

2. SEE ROCK SOCK DESIGN DETAIL FOR ROCK GRADATION REQUIREMENTS AND JOINTING
DETAIL.

CULVERT INLET PROTECTION MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQOSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

STRAW BALF BARRIER INLET PROTECTION INSTALLATION NOTES

1. SEE STRAW BALE DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. BALES SHALL BE PLACED IN A SINGLE ROW AROUND THE INLET WITH ENDS OF BALES

TIGHTLY ABUTTING ONE ANOTHER.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF THE CULVERT SHALL BE REMOVED WHEN THE
SEDIMENT DEPTH IS % THE HEIGHT OF THE ROCK SOCK.

5. CULVERT INLET PROTECTION SHALL REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED
AREA IS PERMANENTLY STABILIZED AND APPRQOVED BY THE LOCAL JURISDICTION.

(DETAILS ADAPTED FROM AURQORA, COLORADO, NOT AVAILABLE IN AUTOCAD)
NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.

CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

IP-6

Urban Drainage and Flood Control District
Urban Storm Drainage Criteria Manual Volume 3
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Silt Fence (SF) SC-1

— sF —sF — sF —|

LB x 1K
(RECOMMENDED) WOQDEN
FENCE POST WITH 10" MAX
SPACING
SILT FENCE
GEOTEXTILE \;
N\
COMPACTED
BACKFILL
FLOW ——o 36"—48"
—_—— TYP.
EXISTING i T
GROUND
8" MIN
., 18"
AT LEAST 10 MIN
OF SILT FENCE -
"TAIL" SHALL BE 4 MIN
BURIED
SILT FENCE
) POSTS SHALL OVERLAP
AT JOINTS SO THAT NO GAPS
JOIN EXIST IN SILT FENCE
FIRST
ROTATE
SECOND

POSTS SHALL BE JOINED AS
SHOWN, THEN ROTATED 180 DEG.
IN DIRECTION SHOWN AND DRIVEN

INTO THE GROUND

THICKNESS OF GEOTEXTILE HAS\
BEEN EXAGGERATED, TYP

SECTION A

SF—1. SILT FENCE

November 2010 Urban Drainage and Flood Control District SF-3

Urban Storm Drainage Criteria Manual Volume 3

SC-1 Silt Fence (SF)

SILT FENCE INSTALLATION NOTES

1. SILT FENCE MUST BE PLACED AWAY FROM THE TOE OF THE SLOPE TO ALLOW FOR WATER
PONDING. SILT FENCE AT THE TOE OF A SLOPE SHOULD BE INSTALLED IN A FLAT LOCATION
AT LEAST SEVERAL FEET (2-5 FT) FROM THE TOE OF THE SLOPE TO ALLOW ROOM FOR
PONDING AND DEPOSITION.

2. A UNIFORM 6" X 4" ANCHOR TRENCH SHALL BE EXCAVATED USING TRENCHER OR SILT

FENCE INSTALLATION DEVICE. NO ROAD GRADERS, BACKHOES, OR SIMILAR EQUIPMENT SHALL
BE USED.

3. COMPACT ANCHOR TRENCH BY HAND WITH A "JUMPING JACK" OR BY WHEEL ROLLING.
COMPACTION SHALL BE SUCH THAT SILT FENCE RESISTS BEING PULLED QUT OF ANCHOR
TRENCH BY HAND.

4. SILT FENCE SHALL BE PULLED TIGHT AS IT IS ANCHORED TO THE STAKES. THERE SHQULD
BE NO NOTICEABLE SAG BETWEEN STAKES AFTER IT HAS BEEN ANCHORED TO THE STAKES.

5. SILT FENCE FABRIC SHALL BE ANCHORED TO THE STAKES USING 1" HEAVY DUTY STAPLES
OR NAILS WITH 1" HEADS. STAPLES AND NAILS SHOULD BE PLACED 3" ALONG THE FABRIC
DOWN THE STAKE.

6. AT THE END OF A RUN OF SILT FENCE ALONG A CONTOUR, THE SILT FENCE SHOULD BE
TURNED PERPENDICULAR TO THE CONTOUR TO CREATE A "J—HOOK.” THE "J-HOOK"
EXTENDING PERPENDICULAR TO THE CONTOUR SHOULD BE OF SUFFICIENT LENGTH TO KEEP
RUNOFF FROM FLOWING AROUND THE END OF THE SILT FENCE (TYPICALLY 10" — 20").

7. SILT FENCE SHALL BE INSTALLED PRIOR TO ANY LAND DISTURBING ACTIVITIES.

SILT FENCE MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF THE SILT FENCE SHALL BE REMOVED AS NEEDED
TO MAINTAIN THE FUNCTIONALITY OF THE BMP, TYPICALLY WHEN DEPTH OF ACCUMULATED
SEDIMENTS IS APPROXIMATELY 6.

5. REPAIR OR REPLACE SILT FENCE WHEN THERE ARE SIGNS OF WEAR, SUCH AS SAGGING,
TEARING, OR COLLAPSE.

6. SILT FENCE IS TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS STABILIZED
AND APPROVED BY THE LOCAL JURISDICTION, OR IS REPLACED BY AN EQUIVALENT PERIMETER
SEDIMENT CONTROL BMP.

7. WHEN SILT FENCE IS REMOVED, ALL DISTURBED AREAS SHALL BE COVERED WITH TOPSOIL,
SEEDED AND MULCHED OR OTHERWISE STABILIZED AS APPROVED BY LOCAL JURISDICTION.

(DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO AND CITY OF AURORA, NOT AVAILABLE IN AUTOCAD)
NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.

CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

SF-4 Urban Drainage and Flood Control District November 2010
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Sediment Basin (SB)

SC-7

SHALL ENTER AT

INLETS TO SEDIMENT BASIN
DISTANCE TO OUTLET AND SHALL

RIPRAP PAD

L=2 x W MIN.

J

=

HOLE
DIAMETER,

BOTTOM LENGTH

BOTJOM WIDTH

o

00 4//

SPILLWAY

SCHEDULE 40
PVC OR GREATER

oo Ne)
SN

b

SEDIMENT BASIN PLAN

*EXCEPT WHERE THE HOLES EXCEED 1"
DIAMETER, THEN UP TO TWO COLUMNS
OF SAME SIZED HOLES MAY BE USED

FURTHEST . .
™ T 2
CONSIST OF A TEMPORARY SLOPE CRUSHED ROCK
DRAIN
RISER PIPE

6" PVC

\ 5 j -
\_ Excavation D50=8" RIPRAP 1
TYPE L. (SEE TABLE RIPRAP BEDDING
MD—-7, MAJOR -I——
DRAINAGE, VOL. 1) -
IR
3 CREST LENGTH -
EMBANKMENT - - el -
MATERIAL —\ L 03.00
EL. 04.00 | AT CREST x
\ na2" 1|_,’ ;2
R B D R P P B A
ggé%gd s ﬂ %/
D50=9" RIPRAP TYPE L
August 2013 Urban Drainage and Flood Control District SB-5
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Stabilized Staging Area (SSA)

SM-6

SC-7

Sediment Basin (SB)

i — SF/CF SF/CF —
a0 9. -ONSITE D, S
S| .| conNstRUCTION | “ . CONSTRUCTION
- . VEHICLE J} TRAILERS
FARKING (IF° .
- NEEDED)
CONSTRUCTION v : b
SITE ACCESS .. . 1<
PN (7
PR T 11 ™ 3" MIN. THICKNESS
_ ’g%gz'é'é . GRANULAR MATERIAL
STABILIZED B vl I
CONSTRUCTION RN IR I B
ENTRANCE (SEE e % DR &
DETAILS VTC—1 A ) L o
TO VIC-3) , - ‘e —i
; ~~__ SILT FENCE OR CONSTRUCTION
/— SF/CF SF/CF FENCING AS NEEDED

EXISTING ROADWAY

SSA—1. STABILI

ZED STAGING AREA

STABILIZED STAGING AREA INSTALLATION NOTES

1. SEE PLAN VIEW FOR
—LOCATION OF STAGING AREA(S).

—CONTRACTOR MAY ADJUST LOCATION AND SIZE OF STAGING AREA WITH APPROVAL

FROM THE LOCAL JURISDICTION.

2. STABILIZED STAGING AREA SHOULD BE APPROPRIATE FOR THE NEEDS OF THE SITE.

OVERSIZING RESULTS IN A LARGER AREA

3. STAGING AREA SHALL BE STABILIZED PRIOR TO OTHER OPERATIONS ON THE SITE.

4. THE STABILIZED STAGING AREA SHALL CONSIST OF A MINIMUM 3" THICK GRANULAR

MATERIAL.

TO STABILIZE FOLLOWING CONSTRUCTION.

5. UNLESS OTHERWISE SPECIFIED BY LOCAL JURISDICTION, ROCK SHALL CONSIST OF DOT
SECT. #703, AASHTO #3 COARSE AGGREGATE OR 6" (MINUS) ROCK.

6. ADDITIONAL PERIMETER BMPs MAY BE REQUIRED INCLUDING BUT NOT LIMITED TO SILT

FENCE AND CONSTRUCTION FENCING.

STABILIZED STAGING ARFA MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQOSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN

EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE

DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON

DISCOVERY OF THE FAILURE.

4. ROCK SHALL BE REAPPLIED OR REGRADED AS NECESSARY IF RUTTING OCCURS OR

UNDERLYING SUBGRADE BECOMES EXPOSED.

November 2010
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SSA-3

TABLE SB—1. SIZING INFORMATION FOR STANDARD SEDIMENT BASIN
Upstream Drainage . . . Hole
Area (rounded to Basin (E\Stto(;?) Width LSPIL]:Ge/CISre?gt) Diameter
nearest acre), (ac) ' eng ’ (HD), (in)

1 12 % 2 %2
2 21 3 'He
3 28 5 %
4 33 % 6 Ao
5 38 K 8 2%,
6 43 9
7 47 b 11 %o
[ 8 51 12 7% M
| 9 bby T3 1;/?
10 58 4 15 6
| 11 61 16 334q l;
12 64 18 1
13 87 % 19 1 e
14 70 % 21 1k
[ 15 73 4 22 1 He_|

SEDIMENT BASIN INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF SEDIMENT BASIN.
—-TYPE OF BASIN (STANDARD BASIN OR NONSTANDARD BASIN).
—FOR STANDARD BASIN, BOTTOM WIDTH W, CREST LENGTH CL, AND HOLE
DIAMETER, HD.
—FOR NONSTANDARD BASIN, SEE CONSTRUCTION DRAWINGS FOR DESIGN OF BASIN
INCLUDING RISER HEIGHT H, NUMBER OF COLUMNS N, HOLE DIAMETER HD AND PIPE
DIAMETER D.

2. FOR STANDARD BASIN, BOTTOM DIMENSION MAY BE MODIFIED AS LONG AS BOTTOM AREA
IS NOT REDUCED.

3. SEDIMENT BASINS SHALL BE INSTALLED PRIOR TO ANY OTHER LAND-DISTURBING ACTIVITY
THAT RELIES ON ON BASINS AS AS A STORMWATER CONTROL.

4. EMBANKMENT MATERIAL SHALL CONSIST OF SOIL FREE OF DEBRIS, ORGANIC MATERIAL, AND

ROCKS OR CONCRETE GREATER THAN 3 INCHES AND SHALL HAVE A MINIMUM OF 15
PERCENT BY WEIGHT PASSING THE NO. 200 SIEVE.

5. EMBANKMENT MATERIAL SHALL BE COMPACTED TO AT LEAST 95 PERCENT OF MAXIMUM
DENSITY IN ACCORDANCE WITH ASTM D698.

6. PIPE SCH 40 OR GREATER SHALL BE USED.

7. THE DETAILS SHOWN ON THESE SHEETS PERTAIN TO STANDARD SEDIMENT BASIN(S)
FOR DRAINAGE AREAS LESS THAN 15 ACRES. SEE CONSTRUCTION DRAWINGS FOR
EMBANKMENT, STORAGE VOLUME, SPILLWAY, OQUTLET, AND QUTLET PROTECTION DETAILS FOR
ANY SEDIMENT BASIN(S) THAT HAVE BEEN INDIVIDUALLY DESIGNED FOR DRAINAGE AREAS
LARGER THAN 15 ACRES.

2 /—SEDIMENT BASIN A

™— SEDIMENT BASIN D

\— SEDIMENT BASIN C

\ SEDIMENT BASIN B

SB-6

SM-6

Urban Drainage and Flood Control District August 2013
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Stabilized Staging Area (SSA)

Sediment Basin (SB)

SC-7

SEDIMENT BASIN MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE

DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON

DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED IN BASIN SHALL BE REMOVED AS NEEDED TO MAINTAIN BMP
EFFECTIVENESS, TYPICALLY WHEN SEDIMENT DEPTH REACHES ONE FOOT (L.E., TWO FEET

BELOW THE SPILLWAY CREST).

5. SEDIMENT BASINS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA
IS STABILIZED AND GRASS COVER IS ACCEPTED BY THE LOCAL JURISDICTION.

6. WHEN SEDIMENT BASINS ARE REMOVED, ALL DISTURBED AREAS SHALL BE COVERED
WITH TOPSOIL, SEEDED AND MULCHED OR OTHERWISE STABILIZED AS APPROVED BY

LOCAL JURISDICTION.

(DETAILS ADAPTED FROM DOUGLAS COUNTY, COLORADO)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.

CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH

DIFFERENCES ARE NOTED.

DETAIL SHOULD BE USED WHEN

August 2013 Urban Drainage and Flood Control District SB-7
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STABILIZED STAGING AREA MAINTENANCE NOTES

5. STABILIZED STAGING AREA SHALL BE ENLARGED IF NECESSARY TQ CONTAIN PARKING,
STORAGE, AND UNLOADING/LOADING OPERATIONS.

6. THE STABILIZED STAGING AREA SHALL BE REMOVED AT THE END OF CONSTRUCTION. THE
GRANULAR MATERIAL SHALL BE REMOVED OR, IF APPROVED BY THE LOCAL JURISDICTION,
USED ON SITE, AND THE AREA COVERED WITH TOPSOIL, SEEDED AND MULCHED OR
OTHERWISE STABILIZED IN A MANNER APPROVED BY LOCAL JURISDICTION.

NOTE: MANY MUNICIPALITIES PROHIBIT THE USE OF RECYCLED CONCRETE AS GRANULAR
MATERIAL FOR STABILIZED STAGING AREAS DUE TQ DIFFICULTIES WITH RE—ESTABLISHMENT OF
VEGETATION IN AREAS WHERE RECYCLED CONCRETE WAS PLACED.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

{DETAILS ADAPTED FROM DQUGLAS COUNTY, COLORADO, NOT AVAILABLE IN AUTOCAD)

75'-0' MIN

3" MIN OF COURSE AGGREGATE ON ALL
CONSTRUCTION ROADS, PARKING AREAS,
STAGING AREA, LOADING/UNLOADING AREAS,
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GEOTEXTILE (MATERIAL REQUIREMENTS IN APPENDIX B, TABLE MT-3)

SECTION
VEHICLE TRACKING

NTS

VEHICLE TRACKING NOTES

INSTALLATION REQUIREMENTS

1. ALL ENTRANCES TO THE CONSTRUCTION SITE ARE
TO BE STABILIZED PRIOR TO CONSTRUCTION
BEGINNING.

2. CONSTRUCTION ENTRANCES ARE TO BE BUILT WITH
AN APRON TO ALLOW FOR TURNING TRAFFIC, BUT
SHOULD NOT BE BUILT OVER EXISTING PAVEMENT
EXCEPT FOR A SLIGHT OVERLAP.

3. AREAS TO BE STABILIZED ARE TO BE PROPERLY
GRADED AND COMPACTED PRIOR TO LAYING DOWN
GEOTEXTILE AND STONE.

4. CONSTRUCTION ROADS, PARKING AREAS,
LOADING/UNLOADING ZONES, STORAGE AREAS, AND
STAGING AREAS ARE TO BE STABILIZED.

5. CONSTRUCTION ROADS ARE TO BE BUILT TO
CONFORM TO SITE GRADES, BUT SHOULD NOT HAVE
SIDE SLOPES OR ROAD GRADES THAT ARE
EXCESSIVELY STEEP.

MAINTENANCE REQUIREMENTS

1. REGULAR INSPECTIONS ARE TO BE MADE OF ALL
STABILIZED AREAS, ESPECIALLY AFTER STORM
EVENTS.

2. STONES ARE TO BE REAPPLIED PERIODICALLY AND
WHEN REPAIR IS NECESSARY.

3. SEDIMENT TRACKED ONTO PAVED ROADS IS TO BE
REMOVED DAILY BY SHOVELING OR SWEEPING.
SEDIMENT IS NOT TO BE WASHED DOWN STORM
SEWER DRAINS.

4. STORM SEWER INLET PROTECTION IS TO BE IN
PLACE, INSPECTED, AND CLEANED IF NECESSARY.

5. OTHER ASSOCIATED SEDIMENT CONTROL MEASURES
ARE TO BE INSPECTED TO ENSURE GOOD WORKING
CONDITION.

SSA-4

Urban Drainage and Flood Control District
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City of Colorado Springs
Stormwater Quality

Figure VT-2
Vehicle Tracking
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Stockpile Management (SP) MM-2

| / STOCKPILE / A
| "/
\

,_/-< SILT FENCE (SEE SF DETAIL FOR

— INSTALLATION REQUIREMENTS)
\\_.//
STOCKPILE PROTECTION PLAN
MAXIMUM
2 SILT FENCE (SEE SF DETAIL FOR
AW, INSTALLATION REQUIREMENTS)
SECTION A

SP—1. STOCKPILE PROTECTION

STOCKPILE PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF STOCKPILES.
—TYPE OF STOCKPILE PROTECTION.

2. INSTALL PERIMETER CONTROLS IN ACCORDANCE WITH THEIR RESPECTIVE DESIGN DETAILS.
SILT FENCE IS SHOWN IN THE STOCKPILE PROTECTION DETAILS; HOWEVER, OTHER TYPES OF
PERIMETER CONTROLS INCLUDING SEDIMENT CONTROL LOGS OR ROCK SOCKS MAY BE
SUITABLE IN SOME CIRCUMSTANCES. CONSIDERATIONS FOR DETERMINING THE APPROPRIATE
TYPE OF PERIMETER CONTROL FOR A STOCKPILE INCLUDE WHETHER THE STOCKPILE IS
LOCATED ON A PERVIOUS OR IMPERVIOUS SURFACE, THE RELATIVE HEIGHTS OF THE
PERIMETER CONTROL AND STOCKPILE, THE ABILITY OF THE PERIMETER CONTROL TO CONTAIN
THE STOCKPILE WITHOUT FAILING IN THE EVENT THAT MATERIAL FROM THE STOCKPILE SHIFTS
OR SLUMPS AGAINST THE PERIMETER, AND OTHER FACTORS.

3. STABILIZE THE STOCKPILE SURFACE WITH SURFACE ROUGHENING, TEMPORARY SEEDING AND
MULCHING, EROSION CONTROL BLANKETS, OR SOIL BINDERS. SQILS STOCKFILED FOR AN
EXTENDED PERIOD (TYPICALLY FOR MORE THAN 60 DAYS) SHOULD BE SEEDED AND MULCHED
WITH A TEMPORARY GRASS COVER ONCE THE STOCKPILE IS PLACED (TYPICALLY WITHIN 14
DAYS). USE OF MULCH ONLY OR A SOIL BINDER IS ACCEPTABLE IF THE STOCKPILE WILL BE
IN PLACE FOR A MORE LIMITED TIME PERIOD (TYPICALLY 30-60 DAYS).

4. FOR TEMPORARY STOCKPILES ON THE INTERIOR PORTION OF A CONSTRUCTION SITE, WHERE
OTHER DOWNGRADIENT CONTROLS, INCLUDING PERIMETER CONTROL, ARE IN PLACE, STOCKPILE
PERIMETER CONTROLS MAY NOT BE REQUIRED.

November 2010 Urban Drainage and Flood Control District SP-3
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Temporary Outlet Protection (TOP) EC-8

Description

Outlet protection helps to reduce erosion
immediately downstream of a pipe,
culvert, slope drain, rundown or other
conveyance with concentrated, high-
velocity flows. Typical outlet protection
consists of riprap or rock aprons at the
conveyance outlet.

Appropriate Uses

Outlet protection should be used when a
conveyance discharges onto a disturbed
area where there is potential for accelerated  Photograph TOP-1. Riprap outlet protection.

erosion due to concentrated flow. Outlet

protection should be provided where the velocity at the culvert outlet exceeds the maximum permissible
velocity of the material in the receiving channel.

Note: This Fact Sheet and detail are for temporary outlet protection, outlets that are intended to be used
for less than 2 years. For permanent, long-term outlet protection, see the Major Drainage chapter of
Volume 1.

Design and Installation

Design outlet protection to handle runoff from the largest drainage area that may be contributing runoff
during construction (the drainage area may change as a result of grading). Key in rock, around the entire
perimeter of the apron, to a minimum depth of 6 inches for stability. Extend riprap to the height of the
culvert or the normal flow depth of the downstream channel, whichever is less. Additional erosion
control measures such as vegetative lining, turf reinforcement mat and/or other channel lining methods
may be required downstream of the outlet protection if the channel is susceptible to erosion. See Design
Detail OP-1 for additional information.

Maintenance and Removal

Inspect apron for damage and displaced rocks. If rocks are missing or significantly displaced, repair or
replace as necessary. If rocks are continuously missing or displaced, consider increasing the size of the
riprap or deeper keying of the perimeter.

Remove sediment accumulated at the outlet before the outlet protection becomes buried and ineffective.
When sediment accumulation is noted, check that upgradient BMPs, including inlet protection, are in
effective operating condition.

MM-2 StockPile Management (SM)

T l P TION T

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

STOCKPILE PROTECTION MAINTENANCE NOTES

4. IF PERIMETER PRQOTECTION MUST BE MOVED TO ACCESS SOIL STOCKPILE, REPLACE
PERIMETER CONTROLS BY THE END OF THE WORKDAY.

5. STOCKPILE PERIMETER CONTROLS CAN BE REMOVED ONCE ALL THE MATERIAL FROM THE
STOCKPILE HAS BEEN USED.

(DETAILS ADAPTED FROM PARKER, COLORADO, NOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

SP-4 Urban Drainage and Flood Control District November 2010
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EC-8 Temporary Outlet Protection (TOP)

Outlet Protection
Outlet protection may be removed once the pipe is no longer :
draining an upstream area, or once the downstream area has Functions
been sufficiently stabilized. If the drainage pipe is Erosion Control Yes
permanent, outlet protection can be left in place; however, Sediment Control Moderate
permanent outlet protection should be designed and Site/Material Management No
constructed in accordance with the requirements of the
Major Drainage chapter of Volume 2.
November 2010 Urban Drainage and Flood Control District TOP-1

Urban Storm Drainage Criteria Manual Volume 3

EXTEND RIPRAP TO HEIGHT OF
CULVERT OR NORMAL CHANNEL
DEPTH, WHICHEVER IS LESS

3(Do) 4(Do)

TEMPORARY OUTLET PROTECTION PLAN

o
TrS0

REA ' QL
NON-WOVEN /" t
GEOTEXTILE KEY IN TO 2 x D50

ARQUND PERIMETER
TABLE OP—1. TEMPORARY OUTLET PROTECTION
SIZING TABLE
PIPE RIPRAP D50
DIAMETER, | DISCHARGE, LE;‘STR'_?NLG DIAMETER
Do Q (CFS) i MIN
(INCHES) (INCHES)
25 5 4
8 5 10 6
5 10 4
12 10 13 6
10 10 6
. 20 16 3
30 23 12
40 26 16
30 16 9
40 26 9
24 50 26 12
60 30 16

OP—1. TEMPORARY OUTLET PROTECTION

TOP-2 Urban Drainage and Flood Control District November 2010
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Check Dams (CD) EC-12

/“\/

LENGTH, L |

CREST LENGTH, CL

SECTION
8 (TYP)

COMPACTED J
BACKFILL,
(Typ.)

CHANNEL GRADE
UPSTREAM AND
DOWNSTREAM

TOP OF CHECK DAM

CHECK DAM ELEVATION VIEW

CHANNEL

t GRADE

1" 6" |
FLOW —= MIN.

1 MIN. = EXCAVATION TO NEAT
AT LINE, AVOID OVER—EXCAVATION,
(TYP.)
D50 = 12" RIPRAP, TYPE M OR
TYPE L D50= 9" (SEE TABLE
MD-7, MAJOR DRAINAGE, VOL. 1
FOR GRADATION) SECTION A
g
FLow —— Ve CHANNEL GRADE

EXCAVATION TO NEAT
LINE, AVOID OVER—EXCAVATION
(TYP.)

D50 = 12" RIPRAP, TYPE M OR
TYPE L D50=9" (SEE TABLE MD-7,
MAJOR DRAINAGE, VOL. 1 FOR

GRADATION) SECTION B

| SPACING BETWEEN CHECK DAMS SUCH THAT
> A AND B ARE EQUAL ELEVATION

—_—

CHANNEL GRADE J

PROFILE
CD—1. CHECK DAM

November 2010 Urban Drainage and Flood Control District CD-3
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Temporary Outlet Protection (TOP) EC-8

P RY T _PROTECTI INST, Tl T|
1. SEE PLAN VIEW FOR
—LOCATION OF QUTLET PROTECTION.
—DIMENSIONS OF QUTLET PROTECTION.

2. DETAIL IS INTENDED FOR PIPES WITH SLOPE < 10%. ADDITIONAL EVALUATION OF RIPRAP
SIZING AND OUTLET PROTECTION DIMENSIONS REQUIRED FOR STEEPER SLOPES.

3. TEMPORARY OUTLET PROTECTION INFORMATION IS FOR OQOUTLETS INTENDED TO BE UTILIZED
LESS THAN 2 YEARS.

TEMPORARY OUTLET PROTECTION INSPECTION AND MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

(DETAILS ADAPTED FROM AURORA, COLORADO AND PREVIOUS VERSION OF VOLUME 3, NOT AVAILABLE IN AUTOCAD)

November 2010 Urban Drainage and Flood Control District TOP-3
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EC-12

Check Dams (CD)

INST, 1

1. SEE PLAN VIEW FOR:
—LOCATION OF CHECK DAMS.
—CHECK DAM TYPE (CHECK DAM OR REINFORCED CHECK DAM).
—LENGTH (L), CREST LENGTH (CL), AND DEPTH (D).

2. CHECK DAMS INDICATED ON INITIAL SWMP SHALL BE INSTALLED AFTER CONSTRUCTION
FENCE, BUT PRIOR TO ANY UPSTREAM LAND DISTURBING ACTIVITIES.

3. RIPRAP UTILIZED FOR CHECK DAMS SHOULD BE OF APPROPRIATE SIZE FOR THE
APPLICATION.  TYPICAL TYPES OF RIPRAP USED FOR CHECK DAMS ARE TYPE M (D50 12")
OR TYPE L (D50 9").

4. RIPRAP PAD SHALL BE TRENCHED INTO THE GROUND A MINIMUM OF 1'.

5. THE ENDS OF THE CHECK DAM SHALL BE A MINIMUM OF 1' 6" HIGHER THAN THE CENTER
OF THE CHECK DAM.

CHECK DAM MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF THE CHECK DAMS SHALL BE REMOVED WHEN THE
SEDIMENT DEPTH IS WITHIN % OF THE HEIGHT OF THE CREST.

5. CHECK DAMS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS
STABILIZED AND APPROVED BY THE LOCAL JURISDICTION.

6. WHEN CHECK DAMS ARE REMOVED, EXCAVATIONS SHALL BE FILLED WITH SUITABLE
COMPACTED BACKFILL. DISTURBED AREA SHALL BE SEEDED AND MULCHED AND COVERED WITH
GEOTEXTILE OR OTHERWISE STABILIZED IN A MANNER APPROVED BY THE LOCAL JURISDICTION.

(DETAILS ADAPTED FROM DOUGLAS COUNTY, COLORADO, NOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

Urban Drainage and Flood Control District November 2010

Urban Storm Drainage Criteria Manual Volume 3

GEC Checklist Item Z. Include details for the following BMP's.
Examples of acceptable details for each are provided:
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Glenn Reese - EPC Stormwater
Image

Glenn Reese - EPC Stormwater
SW - Textbox
GEC Checklist Item Z. Include details for the following BMP's. Examples of acceptable details for each are provided:


V1 Grading & Erosion Control Plan.pdf Markup Summary

Glenn Reese - EPC Stormwater (25)

Add CF to Legend

PROP.| 1640 LF

CONSTRUCTION FENCE x

Subject: SW - Textbox with Arrow

Page Label: [4] 4 GECO1

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 4:42:37 PM

Status:

Color:

Layer:

Space:

Subject: SW - Textbox with Arrow

Page Label: [5] 5 GEC02

Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 10:25:55 AM

Status:

Color:

Layer:

Space:

Subject: SW - Textbox with Arrow

Page Label: [5] 5 GEC02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 4:35:47 PM

Status:

Color:

Layer:

Space:

Subject: SW - Textbox with Arrow

Page Label: [5] 5 GEC02

Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 10:25:34 AM

Status:

Color:

Layer:

Space:

Subject: SW - Textbox with Arrow

Page Label: [5] 5 GEC02

Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 10:43:08 AM

Status:

Color:

Layer:

Space:

Subject: SW - Textbox with Arrow

Page Label: [8] 8 PGO1

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:06:24 PM

Status:

Color:

Layer:

Space:

Add "A" so it is labeled as "Pond A" for
consistency.

Add CF to Legend

Add a general note: all areas to be vegetated with
permanent seeding should also be temporary
stabilized via track rolling or some other means.

More TSW's are needed throughout the site to
direct runoff to each TSB. Without more TSW's,
flows in the western (and some eastern) portions
of the site will not get be conveyed to TSBs, but
only treated by SF, which is not a sufficent BMP for
such large areas. As-is just flows in the center and
southeastern portions of the site are actually
tributary to the TSB's.

total disturbance is 34.5ac according to SWMP

Sheet 10.



Subject: SW - Textbox with Arrow

Page Label: [8] 8 PGO1

Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 8:18:08 AM

Status:

Color: H
Layer:
Space:

e Y,
UBDIVISION : [EX. STORM JUNCTION
74992 Latal EX 66" RC

STATFMFNT

Subject: SW - Textbox with Arrow

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:04:17 PM

Status:

Color:
Layer:
Space:

Subject: SW - Textbox with Arrow

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:06:19 PM

Status:

Color: H
Layer:
Space:

Subject: Polygon

Page Label: [9] 9 PG02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:09:11 PM

Status:

Color:
Layer:
Space:

Subject: SW - Textbox with Arrow

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 8:15:01 AM

Status:

Color: H
Layer:
Space:

TRACT/ LIFT STATION.
CHALLENGE
COMMUNITES LLC
s this text supposed to
be pointing to the
leasement ine?

[V — S
-
v \\
0P DETENTION

WO ESNT.

Subject: SW - Textbox with Arrow

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:30:00 PM

Status:

Color:
Layer:
Space:

See comments on Sht 10 below.

Sheet 10.

Is this the outfall channel discussed on PDF pg 12
of the FDR? It's not shown in the spillway detail on
the next sheet. Please label and provide a detail.

is this text supposed to be pointing to the
easement line?



Subject: SW - Textbox with Arrow

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:14:28 PM

Status:

Color: H
Layer:
Space:

Subject: SW - Textbox with Arrow

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:15:38 PM

Status:

Color:
Layer:
Space:

Subject: SW - Textbox

Page Label: [9] 9 PGO02

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 4:43:01 PM

Status:

Color: H
Layer:
Space:

Subject: SW - Textbox

Page Label: [9] 9 PG02

Author: Glenn Reese - EPC Stormwater
Date: 10/18/2023 9:55:44 AM

Status:

Color:
Layer:
Space:

Subject: SW - Textbox with Arrow

Page Label: [10] 10 PGO3

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 2:57:52 PM

Status:

Color: H
Layer:
Space:

Subject: SW - Textbox with Arrow

Page Label: [10] 10 PGO03

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:15:18 PM

Status:

Color:
Layer:
Space:

show grading for access road ramp down to
bottom of pond. Right now the ramp is not at a
minimum 12% per criteria.

For larger ponds, stabilized access shall extend to
forebay(s) and outlet structure per MHFD Detail
T-5 and DCMv2 — Chap 4.2.

Include callout for pet waste station(s) around the
pond, with signage stating that pet waste must be
picked up.

Address high groundwater table. See my
comments in the FDR on PDF pages 14-15.

According to PDF pg 66 of FDR, the 100-yr WSEL
to be 6973.45 (8.45ft ponding depths above Stage
=0ft, 6965.00)

Stabilized access ramp shall be a minimum of 15ft
wide and no greater than 12% slope, in
accordance with DCMv1, Chap 11.2.2.

It may be acceptable to design the access road
with a narrower width, greater slope, and without
extending it to forebay(s) and outlet structure if the
anticipated maintenance vehicles and equipment
can still safely access the pond and reach
structures. Properly document this in the Pond
O&M manual.



Subject: SW - Textbox with Arrow

Page Label: [12] 12 Outlet-DT

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 2:52:10 PM

Status:

Color: H
Layer:
Space:

iL: 6969122)

Subject: SW - Highlight

Page Label: [12] 12 Outlet-DT

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 2:51:56 PM

Status:

Color:
Layer:
Space:

WoLL., UIuT.ze  \

Subject: SW - Highlight

Page Label: [12] 12 Outlet-DT

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 2:51:59 PM

Status:

Color:
Layer:
Space:

zzzzzzzz
ST TS
{E GASKET
T
R

[For extra clariy, state
that ictor plate

Subject: SW - Textbox with Arrow

Page Label: [12] 12 Outlet-DT

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 3:01:50 PM

Status:

Color:
Layer:
Space:

FREE 1

Subject: SW - Textbox with Arrow

Page Label: [12] 12 Outlet-DT

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 4:49:59 PM

Status:

Color: H
Layer:
Space:

Subject: Image

Page Label: [19] 19 DT04

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 7:22:45 AM

Status:

Color:
Layer:
Space:

Revise these elevations, since the top of the grate
is 6972.35 which is at or below these two
elevations.

For extra clarity, state that "no restrictor plate to be
installed in Interim condition”

Recommend capping the top of this opening to
prevent debris from getting in between
microscreen and orifice plate.

In other details on this sheet, this opening is shown
to have concrete over top of it. But the opening for
the screen is rarely constructed that way. So just
asking you to consider that the opening will extend
through the top of the box and therefore this
opening will need to be capped.

Or make it extra clear on these details that the
opening is not to extend through the top of the
concrete box.



Subject: SW - Textbox

Page Label: [19] 19 DT04

Author: Glenn Reese - EPC Stormwater
Date: 10/17/2023 7:23:19 AM

Status:

Color:

Layer:

Space:

GEC Checklist Item Z. Include details for the
following BMP's. Examples of acceptable details
for each are provided:

eschoenheit (6)

Subject: Cloud+

Page Label: [1] 1 Cover
Author: eschoenheit

Date: 10/16/2023 2:10:56 PM
Status:

Color: H

Layer:

Space:

PCD File @ SF2325 and PPR2341

Subject: Cloud+

Page Label: [1] 1 Cover
Author: eschoenheit

Date: 10/18/2023 1:14:50 PM
Status:

Color:

Layer:

Space:

Add date of the report

1AL BE AvAlLABLE o | Subject: Line
IPMENT AND WIND. Page Label: [1] 1 Cover

3Y HAZARB-LETFER H/ | Author: eschoenheit

Date: 10/18/2023 1:14:52 PM
JAYS PRIOR TO THE A | Status:

Color: W

Layer:

Space:

Subject: Cloud+

Page Label: [1] 1 Cover
Author: eschoenheit

Date: 10/18/2023 1:15:16 PM
Status:

Color: H

Layer:

Space:

Subject: Highlight
/ Page Label: [9] 9 PG02
s e | Author: eschoenheit
uxgroes aorezer | Date: 10/16/2023 2:38:00 PM

N | status:
Color:
Layer:
Space:




Subject: Highlight
Page Label: [10] 10 PGO3
12,00 (MIN.) Author: eschoenheit
Date: 10/16/2023 2:35:39 PM
e e Status:
Color:
Layer:
Space:

CDurham (9)

ﬁ;gfi;&i”%u GECO1 Easement needed for offsite grading
Author: CDurham

Date: 10/19/2023 5:06:34 PM

Status:

Color: W

Layer:

Space:

Subject: Callout

Page Label: [4] 4 GECO1 Label property boundary
Author: CDurham

Date: 10/19/2023 5:07:01 PM

Status:

Color:

Layer:

Space:

- % v v 3| Subject: Text Box
v .+ = * | Page Label: [4] 4 GECO1
. Lot1  )*| author: CDurham
v v v | Date:10/19/20235:15:29 PM
- - - - & StatUS
Color: H
Layer:
Space:

(v w\ v gubjeth: J e|Xt[4?cz1XGEc301
age Label:

“Lot 2 - Author: CDurham

v v | Date: 10/19/2023 5:15:47 PM
“\A ¥ | status:

Color:

Layer:

Space:

Subject: Callout ) . )
Page Label: [6] 6 DPO1-DP03 Provide Riprap outlet protection
Author: CDurham

Date: 10/19/2023 5:21:20 PM

Status:

Color:

Layer:

Space:




£ gggfi;&infsﬁt(s DP01-DP03 Include 100-year ultimate WSEL
— == | Author: CDurham

= | Date: 10/19/2023 5:28:43 PM

8| status:

Color: H
Layer:
Space:

cnon manmwens /- Subject: Callout . .
SR/ | page Label: [8] 8 PGOL Update sheet reference for profile, as no profile

Author: CDurham shown on this sheet.

Date: 10/19/2023 5:36:25 PM
Status:

Color:
Layer:
Space:

- Subject: Text Box Include orofile vi £ spill

Sovbeasrs o Page Label: [10] 10 PGO3 profile view of spillway
e poteview o spivay Author: CDurham

Date: 10/19/2023 5:48:52 PM

Status:

Color: H
Layer:
Space:

Subject: Text Box . . s .
Page Label: [14] 14 DT02 Provide detail of how triple inlets will connect

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Author: CDurham together
Date: 10/19/2023 5:50:36 PM
Status:

Color:
Layer:
Space:



