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GENERAL NOTES

1. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE EXISTENCE AND B ‘__ '
LOCATION OF ALL UNDERGROUND UTILITIES ALONG THE SITE. THE OMISSION FROM OR THE -
INCLUSION ~ OF UTILITY LOCATIONS ON THE PLANS IS NOT TO BE CONSIDERED AS THE

2. THE CONTRACTOR WILL TAKE THE NECESSARY PRECAUTIONS TO PROTECT EXISTING UTILITIES, , CQLRA

NON—EXISTENCE OF OR A DEFINITE LOCATION OF EXISTING UNDERGROUND UTILITIES.

BUILDINGS, FENCES, AND ROADWAYS FROM DAMAGE DUE TO THIS OPERATION. ANY DAMAGE TO THE L KNOW WHAT!S BELOWS CRILEBEFORE YOU DIG-
ABOVE WILL BE REPAIRED AT THE CONTRACTOR’S EXPENSE, AND ANY SERVICE DISRUPTION WILL BE
SETTLED BY THE CONTRACTOR.
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3. BULK GRADING SHALL BE COMPLETED TO A SUBGRADE TOLERANCE OF PLUS OR MINUS 0.2".

4. MAXIMUM CUT/FILL SLOPES SHALL NOT EXCEED 3:1, UNLESS OTHERWISE NOTED.

5. ALL BOTOM OF WALL (BW) CALLOUTS ARE FOR THE BOTTOM OF WALL AT GRADE. THEY DO NOT
REPRESENT THE BOTTOM OF THE CONSTRUCTED WALL OR FOOTING, WHICH IS NOT SPECIFIED ON
THESE PLANS.

NOTE: ALL EXISTING UNDERGROUND AND ABOVE GROUND UTILITY LOCATIONS, INVERTS AND
SIZES ARE APPROXIMATE ONLY AND MUST BE FIELD VERIFIED PRIOR TO CONSTRUCTION. TIE
IN POINTS SHALL BE POTHOLED AND LOCATIONS, INVERTS AND SIZES SHALL BE FIELD
VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION.

SOIL TYPES

ONSITE SOILS ARE HYDROLOGIC GROUP "B”, 27% KETTLE—ROCK OUTCROP COMPLEX
(42) AND 73% PRING COARSE SANDY LOAM (71), PER NRCS WEB SOIL SURVEY
MAP

BENCHMARKS

NGS CONTROL POINT Q 395 (PIDKK1309). ELEVATION = 6739.60 (NAVD 1988).
BASIS OF BEARINGS IS THE EAST LINE OF THE PROPRETY, MONUMENTED AS SHOWN

AND ASSUMED TO BEAR SOUTH O DEGREES 08 MINUTES 45 SECONDS WEST.
LOCAL SITE BENCHMARK IS HEREON (SOUTHWEST CORNER OF TRACT E, 3-1/4"
BRASS CAP IN CONCRETE, 0.3 ABOVE GROUND ELEV=6752.33, NAVD—1988). VICINITY MAP

N.T.S.

EARTHWORK VOLUMES
ESTIMATED CUT = 27,068 CY, ESTIMATED FILL = 75,994 CY, NET = 48,926 CY <FILL>

EROSION CONTROL COST OPINION:

2,590 LF—SILT FENCE @ $4/LF $

1 EA—CONCRETE WASHOUT @ $1,260/EA $

12 EA—INLET PROTECTION @ $233/EA $

9.4 AC—SURFACE ROUGHENING @ $289/AC $ 2,717
$
$
$

2.5 AC—SEED AND MULCH @ $2,169/AC
2 EA—VEHICLE TRACKING CONTROL @ $3,316/EA
40% MAINTENANCE AND REPLACEMENT

No o N

TOTAL $ 40,863
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RETAINING WALL DESIGN ATTACHED (BY OTHERS)

SITE ADDRESS

208 AND 309 GLENEAGLE GATE VIEW, COLORADO SPRINGS, CO

TAX ID

6206306005 AND 7201402022

LEGAL DESCRIPTION

LOT 1—=3 ACADEMY GATEWAY SUBDIVISION FILING NO. 2

CONSTRUCTION SCHEDULE
BEGIN GRADING: SPRING 2026, END GRADING: FALL 2027

CONTACT INFORMATION:

OWNER: TKA PROPERTIES, LLP
17225 BURT STREET
OMAHA, NE 68118
KEVIN QUINN (402) 964—4291
KQUINN@BAXTERAUTO.COM

DEVELOPER: TKA PROPERTIES, LLP
17225 BURT STREET
OMAHA, NE 68118
KEVIN QUINN (402) 964—4291
KQUINN@BAXTERAUTO.COM

CIVIL ENGINEER: TERRA NOVA ENGINEERING, INC.
721 S. 23RD STREET
COLORADO SPRINGS, COLORADO 80904
DANE FRANK, P.E., (719) 635—6422
DANE@TNESINC.COM

EL PASO COUNTY: PLANNING AND COMMUNITY DEVELOPMENT
2880 INTERNATIONAL CIRCLE
COLORADO SPRINGS, COLORADO 80910
ASHLYN MATHY, (719) 520—6300
ASHLYNMATHY2@ELPASOCO.COM

DONALA WATER & 15850 HOLBEIN DRIVE

SANITATION DISTRICT: COLORADO SPRINGS, COLORADO 80921
CONNER BURBA, MERRICK & CO (CONSULTANT),
(303) 353—3539, CONNER.BURBA@MERRICK.COM

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 PLAN.

DANE FRANK, P.E. #50207 DATE
FOR AND ON BEHALF OF TERRA NOVA ENGINEERING, INC.
NOTE: A RETAINING WALL DESIGN HAS BEEN ATTACHED TO
THIS PLAN SET AS A REQUIREMENT BY THE COUNTY. IT IS
BY OTHERS AND IS NOT COVERED BY THIS STAMP.

OWNER /DEVELOPER’S STATEMENT

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

OWNER NAME, TITLE DATE

BUSINESS NAME

EL PASO COUNTY APPROVAL

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 DIRECTOR’S
DISCRETION.

JOSHUA PALMER, P.E. DATE
COUNTY ENGINEER / DIRECTOR

N.E.S. Inc.

619 N. Cascade Avenue, Suite 200
Colorado Springs, CO 80903
Tel. 719.471.0073
Fax 719.471.0267

www.nescolorado.com

© 2012. All Rights Reserved.
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STANDARD NOTES FOR EL PASO COUNTY CONSTRUCTION PLANS

1. ALL DRAINAGE AND ROADWAY CONSTRUCTION SHALL MEET THE STANDARDS AND SPECIFICATIONS OF THE CITY OF COLORADO SPRINGS/EL PASO COUNTY
DRAINAGE CRITERIA MANUAL, VOLUMES 1 AND 2, AND THE EL PASO COUNTY ENGINEERING CRITERIA MANUAL.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR THE NOTIFICATION AND FIELD NOTIFICATION OF ALL EXISTING UTILITIES, WHETHER SHOWN ON THE PLANS OR
NOT, BEFORE BEGINNING CONSTRUCTION. LOCATION OF EXISTING UTILITIES SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION. CALL 811 TO
CONTACT THE UTILITY NOTIFICATION CENTER OF COLORADO (UNCC).

5. CONTRACTOR SHALL KEEP A COPY OF THESE APPROVED PLANS, THE GRADING AND EROSION CONTROL PLAN, THE STORMWATER MANAGEMENT PLAN
(SWMP), THE SOILS AND GEOTECHNICAL REPORT, AND THE APPROPRIATE DESIGN AND CONSTRUCTION STANDARDS AND SPECIFICATIONS AT THE JOB SITE
AT ALL TIMES, INCLUDING THE FOLLOWING:

A. EL PASO COUNTY ENGINEERING CRITERIA MANUAL (ECM)

B. CITY OF COLORADO SPRINGS/EL PASO COUNTY DRAINAGE CRITERIA MANUAL, VOLUMES 1 AND 2

C. COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION
D. CDOT M & S STANDARDS

4. 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.
ANY MODIFICATIONS NECESSARY TO MEET CRITERIA AFTER—THE—FACT WILL BE ENTIRELY THE DEVELOPER'S RESPONSIBILITY TO RECTIFY.

5. IT IS THE DESIGN ENGINEER'S RESPONSIBILITY TO ACCURATELY SHOW EXISTING CONDITIONS, BOTH ONSITE AND OFFSITE, ON THE CONSTRUCTION PLANS.
ANY MODIFICATIONS NECESSARY DUE TO CONFLICTS, OMISSIONS, OR CHANGED CONDITIONS WILL BE ENTIRELY THE DEVELOPER'S RESPONSIBILITY TO RECTIFY.

6. CONTRACTOR SHALL SCHEDULE A PRE—CONSTRUCTION MEETING WITH EL PASO COUNTY PLANNING AND COMMUNITY DEVELOPMENT (PCD) —-INSPECTIONS,
PRIOR TO STARTING CONSTRUCTION.

7. 1T IS THE CONTRACTOR'S RESPONSIBILITY TO UNDERSTAND THE REQUIREMENTS OF ALL JURISDICTIONAL AGENCIES AND TO OBTAIN ALL REQUIRED
PERMITS, INCLUDING BUT NOT LIMITED TO EL PASO COUNTY EROSION AND STORMWATER QUALITY CONTROL PERMIT (ESQCP), REGIONAL BUILDING
FLOODPLAIN DEVELOPMENT PERMIT, U.S. ARMY CORPS OF ENGINEERS—ISSUED 401 AND/OR 404 PERMITS, AND COUNTY AND STATE FUGITIVE DUST PERMITS.

8. CONTRACTOR SHALL NOT DEVIATE FROM THE PLANS WITHOUT FIRST OBTAINING WRITTEN APPROVAL FROM THE DESIGN ENGINEER AND PCD. CONTRACTOR
SHALL NOTIFY THE DESIGN ENGINEER IMMEDIATELY UPON DISCOVERY OF ANY ERRORS OR INCONSISTENCIES.

9. ALL STORM DRAIN PIPE SHALL BE CLASS Il RCP UNLESS OTHERWISE NOTED AND APPROVED BY PCD.

10. CONTRACTOR SHALL COORDINATE GEOTECHNICAL TESTING PER ECM STANDARDS. PAVEMENT DESIGN SHALL BE APPROVED BY EL PASO COUNTY PCD
PRIOR TO PLACEMENT OF CURB AND GUTTER AND PAVEMENT.

11. ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE AT APPROVED CONSTRUCTION ACCESS POINTS.

12. SIGHT VISIBILITY TRIANGLES AS IDENTIFIED IN THE PLANS SHALL BE PROVIDED AT ALL INTERSECTIONS. OBSTRUCTIONS GREATER THAN 18 INCHES ABOVE
FLOWLINE ARE NOT ALLOWED WITHIN SIGHT TRIANGLES.

13. SIGNING AND STRIPING SHALL COMPLY WITH EL PASO COUNTY DOT AND MUTCD CRITERIA. [IF APPLICABLE, ADDITIONAL SIGNING AND STRIPING NOTES
WILL BE PROVIDED.]

14. CONTRACTOR SHALL OBTAIN ANY PERMITS REQUIRED BY EL PASO COUNTY DOT, INCLUDING WORK WITHIN THE RIGHT—OF—WAY AND SPECIAL TRANSPORT
PERMITS.

15. THE LIMITS OF CONSTRUCTION SHALL REMAIN WITHIN THE PROPERTY LINE UNLESS OTHERWISE NOTED. THE OWNER/DEVELOPER SHALL OBTAIN WRITTEN

PERMISSION AND EASEMENTS, WHERE REQUIRED, FROM ADJOINING PROPERTY OWNER(S) PRIOR TO ANY OFF—SITE DISTURBANCE, GRADING, OR
CONSTRUCTION.

16. EL PASO COUNTY DOES NOT OWN AND IS NOT RESPONSIBLE FOR THE UNDERDRAINS OR GROUNDWATER DISCHARGE SYSTEMS SHOWN ON THESE PLANS
AND ASSUMES NO LIABILITY FOR WATER RIGHTS ADMINISTRATION BY APPROVING THESE PLANS. MAINTENANCE AND WATER RIGHTS ARE THE RESPONSIBILITY

OF THE DEVELOPER AND ____ [ XX METROPOLITAN DISTRICT, OR YY PROPERTY OWNER'S ASSOCIATION]

EL PASO COUNTY SIGNING AND STRIPING NOTES

1. ALL SIGNS AND PAVEMENT MARKINGS SHALL BE IN COMPLIANCE WITH THE CURRENT MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD).

2. REMOVAL OF EXISTING PAVEMENT MARKINGS SHALL BE ACCOMPLISHED BY A METHOD THAT DOES NOT MATERIALLY DAMAGE THE PAVEMENT. THE
PAVEMENT MARKINGS SHALL BE REMOVED TO THE EXTENT THAT THEY WILL NOT BE VISIBLE UNDER DAY OR NIGHT CONDITIONS. AT NO TIME WILL IT BE
ACCEPTABLE TO PAINT OVER EXISTING PAVEMENT MARKINGS.

3. ANY DEVIATION FROM THE STRIPING AND SIGNING PLAN SHALL BE APPROVED BY EL PASO COUNTY PLANNING AND COMMUNITY DEVELOPMENT.

4. ALL SIGNS SHOWN ON THE SIGNING AND STRIPING PLAN SHALL BE NEW SIGNS. EXISTING SIGNS MAY REMAIN OR BE REUSED IF THEY MEET CURRENT EL
PASO COUNTY AND MUTCD STANDARDS.

5. STREET NAME AND REGULATORY STOP SIGNS SHALL BE ON THE SAME POST AT INTERSECTIONS.

6. ALL REMOVED SIGNS SHALL BE DISPOSED OF IN A PROPER MANNER BY THE CONTRACTOR.

7. ALL STREET NAME SIGNS SHALL HAVE ‘D”SERIES LETTERS, WITH LOCAL ROADWAY SIGNS BEING 4”UPPER—LOWER CASE LETTERING ON 8"BLANK AND
NON—LOCAL ROADWAY SIGNS BEING 6”LETTERING, UPPER—LOWER CASE ON 12"BLANK, WITH A WHITE BORDER THAT IS NOT RECESSED. MULTI-LANE
ROADWAYS WITH SPEED LIMITS OF 35 MPH OR HIGHER SHALL HAVE 8”UPPER—LOWER CASE LETTERING ON 12”"BLANK WITH A WHITE BORDER THAT IS NOT
RECESSED. THE WIDTH OF THE NON—RECESSED WHITE BORDERS SHALL MATCH PAGE 255 OF THE 2012 MUTCD "STANDARD HIGHWAY SIGNS”. SIGNAL POLE
MOUNTED AND OVERHEAD STREET NAME SIGNS SHALL BE PER MUTCD SIZE STANDARDS.

8. ALL TRAFFIC SIGNS SHALL HAVE A MINIMUM HIGH INTENSITY PRISMATIC GRADE SHEETING.

9. ALL LOCAL RESIDENTIAL STREET SIGNS SHALL BE MOUNTED ON A 1.75”X 1.75”SQUARE TUBE SIGN POST AND STUB POST BASE. FOR OTHER
APPLICATIONS, REFER TO THE CDOT STANDARD S—614—8 REGARDING USE OF THE P2 TUBULAR STEEL POST SLIPBASE DESIGN.

10. ALL SIGNS SHALL BE SINGLE SHEET ALUMINUM WITH 0.100”MINIMUM THICKNESS.

11. ALL LIMIT LINES/STOP LINES, CROSSWALK LINES, PAVEMENT LEGENDS, AND ARROWS SHALL BE A MINIMUM 125 MIL THICKNESS PREFORMED
THERMOPLASTIC PAVEMENT MARKINGS WITH TAPERED LEADING EDGES PER CDOT STANDARD S-627-1. STOP BARS SHALL BE 24”IN WIDTH. CROSSWALKS
LINES SHALL BE 24”"WIDE AND A MINIMUM OF 9’LONG.

12. WORD AND SYMBOL MARKINGS SHALL BE THE NARROW TYPE.

13. ALL LONGITUDINAL LINES SHALL BE A MINIMUM 15MIL THICKNESS EPOXY PAINT. ALL NON—LOCAL RESIDENTIAL ROADWAYS SHALL INCLUDE BOTH RIGHT
AND LEFT EDGE LINE STRIPING AND ANY ADDITIONAL STRIPING AS REQUIRED BY CDOT S—627-1.

14. THE CONTRACTOR SHALL NOTIFY EL PASO COUNTY PLANNING AND COMMUNITY DEVELOPMENT (719) 520-6819 PRIOR TO AND UPON COMPLETION OF
SIGNING AND STRIPING.

15. THE CONTRACTOR SHALL OBTAIN A WORK IN THE RIGHT OF WAY PERMIT FROM THE EL PASO COUNTY DEPARTMENT OF PUBLIC WORKS (DPW) PRIOR TO
ANY SIGNAGE OR STRIPING WORK WITHIN AN EXISTING EL PASO COUNTY ROADWAY.

STANDARD NOTES FOR EL PASO COUNTY GRADING AND EROSION CONTROL PLANS

1. 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 (EPC) STANDARDS, INCLUDING THE LAND DEVELOPMENT CODE (LDC), THE
ENGINEERING CRITERIA MANUAL (ECM), THE DRAINAGE CRITERIA MANUAL (DCM) VOLUME 1 AND 2. ANY DEVIATIONS FROM REGULATIONS AND
STANDARDS MUST BE REQUESTED, AND APPROVED, IN WRITING.

2. A PRECONSTRUCTION MEETING BETWEEN THE PERMIT HOLDER(S) AND EL PASO COUNTY SHALL BE HELD PRIOR TO ANY CONSTRUCTION
ACTIVITIES. IT IS THE RESPONSIBILITY OF THE PERMIT HOLDER(S) TO COORDINATE THE MEETING TIME AND PLACE WITH COUNTY STAFF. NO
LAND DISTURBANCE OR CONSTRUCTION ACTIVITIES BEYOND THE INSTALLATION OF THE INITIAL CONSTRUCTION CONTROL MEASURES (CCMS), AS
INDICATED ON THE APPROVED GEC PLAN OR CDS WITH GEC PLANS, MAY OCCUR PRIOR TO RECEIVING A NOTICE TO PROCEED (NTP) ISSUED
BY THE ECM ADMINISTRATOR. FAILURE TO OBTAIN A NOTICE TO PROCEED PRIOR TO BEGINNING LAND DISTURBING ACTIVITIES MAY RESULT IN
AN IMMEDIATE STOP WORK ORDER (SWO).

3. CONSTRUCTION CONTROL MEASURES MUST BE INSTALLED PRIOR TO COMMENCEMENT OF ACTIVITIES THAT COULD CONTRIBUTE
POLLUTANTS TO STORMWATER.  STORMWATER RUNOFF FROM ALL DISTURBED AREAS AND SOIL STORAGE AREAS MUST UTILIZE OR FLOW TO
ONE OR MORE CCM(S) TO MINIMIZE EROSION OR SEDIMENT IN THE DISCHARGE. THE CCM(S) MUST CONTAIN OR FILTER FLOWS IN ORDER TO
PREVENT THE BYPASS OF FLOWS WITHOUT TREATMENT AND MUST BE APPROPRIATE FOR STORMWATER RUNOFF FROM DISTURBED AREAS AND
FOR THE EXPECTED FLOW RATE, DURATION, AND FLOW CONDITIONS (E.G., SHEET OR CONCENTRATED FLOW).

4. ALL CCMS SHALL BE MAINTAINED AND REMAIN IN EFFECTIVE OPERATING CONDITION UNTIL FINAL STABILIZATION IS ACHIEVED. THE

QUALIFIED STORMWATER MANAGER (QSM) SHALL ASSESS THE ADEQUACY OF CCMS AT THE SITE AND IDENTIFY IF CHANGES TO THOSE CCMS
ARE NEEDED TO ENSURE THE CONTINUED EFFECTIVE PERFORMANCE OF THE CCMS.

5. PRIOR TO CONSTRUCTION THE PERMIT HOLDER(S) SHALL VERIFY THE LOCATION OF EXISTING UTILITIES.

6. MANAGEMENT OF THE STORMWATER MANAGEMENT PLAN (SWMP) DURING CONSTRUCTION IS THE RESPONSIBILITY OF THE DESIGNATED
QSM. THE SWMP SHALL BE LOCATED ON-SITE OR DIGITALLY ACCESSIBLE AT ALL TIMES DURING CONSTRUCTION ACTIVITIES AND MUST BE
IMPLEMENTED AS WRITTEN FROM THE START OF CONSTRUCTION ACTIVITY UNTIL FINAL STABILIZATION IS ACHIEVED. THE QSM SHALL AMEND
THE SWMP WHEN THERE IS A CHANGE IN DESIGN, CONSTRUCTION, OPERATION, OR MAINTENANCE OF THE SITE WHICH WOULD REQUIRE THE
IMPLEMENTATION OF NEW OR REVISED CCMS OR IF THE SWMP PROVES TO BE INEFFECTIVE IN CONTROLLING POLLUTANTS IN STORMWATER
RUNOFF ASSOCIATED WITH CONSTRUCTION ACTIVITY OR WHEN CCMS ARE NO LONGER NECESSARY AND ARE REMOVED. THE QSM SHALL
MAINTAIN A RECORD OF AMENDMENTS MADE TO THE SWMP THAT INCLUDES THE DATE AND IDENTIFICATION OF THE CHANGES.

7. 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 RECEIVING WATER UNLESS SHOWN TO BE INFEASIBLE AND SPECIFICALLY REQUESTED AND
APPROVED. IN ADDITION TO MAINTAINING 50 HORIZONTAL FEET OF PRE—EXISTING VEGETATION UPGRADIENT OF A RECEIVING WATER (UNLESS
INFEASIBLE AND APPROVED), THE PERMIT HOLDER(S) MUST INSTALL CCMS UPGRADIENT OF THE VEGETATIVE BUFFER.

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

9. EROSION CONTROL BLANKET (ECB) OR OTHER APPROVED CONTROL MEASURE(S) SHALL BE USED ON SLOPES STEEPER THAN 3:1.

10.  VEHICLE TRACKING CONTROLS (VTC) MUST BE IMPLEMENTED TO MINIMIZE VEHICLE TRACKING OF SEDIMENT FROM DISTURBED AREAS.
VTCS MUST INCLUDE A STRUCTURE CONTROL MEASURE (E.G., TRACKING PAD) AND MAY INCLUDE A NON—STRUCTURAL CONTROL MEASURE
(E.G., SWEEPING). MATERIAL TRACKED OFF—SITE SHALL BE CLEANED UP AND PROPERLY DISPOSED OF IMMEDIATELY.

1. ANY TEMPORARY OR PERMANENT CONTROL MEASURE 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.

12. NO PERSON SHALL CAUSE THE IMPEDIMENT OF STORMWATER FLOW IN THE CURB AND GUTTER, PERMANENT CONTROL MEASURES (PCMS),
OR DITCHES EXCEPT WITH APPROVED SEDIMENT CONTROL MEASURES.

13. ALL PCMS SHALL BE INSTALLED AS DESIGNED IN THE APPROVED PLANS. ANY PROPOSED CHANGES THAT AFFECT THE DESIGN OR
FUNCTION OF PCMS MUST BE APPROVED BY THE ECM ADMINISTRATOR PRIOR TO IMPLEMENTATION.

14. SOIL COMPACTION MUST BE MINIMIZED IN AREAS WHERE INFILTRATION PCMS WILL BE INSTALLED OR IN AREAS WHERE FINAL
STABILIZATION WILL BE ACHIEVED BY VEGETATIVE COVER. AREAS DESIGNATED FOR INFILTRATION PCMS SHALL ALSO BE PROTECTED FROM
SEDIMENTATION DURING CONSTRUCTION UNTIL FINAL STABILIZATION IS ACHIEVED. IF SOIL COMPACTION DOES OCCUR IN AREAS WHERE FINAL
STABILIZATION WILL BE ACHIEVED BY VEGETATIVE COVER OR IN AREAS WHERE INFILTRATION PCMS WILL BE INSTALLED, DECOMPACTION OF
THE SOIL MUST BE COMPLETED PRIOR TO PLANTING OR INSTALLATION OF THE PCM(S). AN INFILTRATION TEST MUST BE CONDUCTED FOR ALL
INFILTRATION PCMS AND THE INFILTRATION TEST RESULTS SUBMITTED TO EL PASO COUNTY PRIOR TO PRELIMINARY ACCEPTANCE (PA).

15.  FINAL STABILIZATION MUST BE IMPLEMENTED AT ALL APPLICABLE CONSTRUCTION SITES. FINAL STABILIZATION IS ACHIEVED WHEN ALL
GROUND DISTURBING ACTIVITES AT THE SITE HAVE BEEN COMPLETED AND PERMANENT STABILIZATION METHODS ARE COMPLETE. WHEN USING
VEGETATIVE COVER AS A PERMANENT STABILIZATION METHOD, THE VEGETATION SHALL BE EVENLY DISTRIBUTED PERENNIAL VEGETATION AND
OF THE VARIETY AND SPECIES FOUND IN THE COUNTY—APPROVED SEED MIXES OR IN THE APPROVED GEC PLAN. VEGETATION COVERAGE
SHALL BE, AT A MINIMUM, EQUAL TO 70% OF WHAT WOULD HAVE BEEN PROVIDED BY NATIVE VEGETATION IN A LOCAL, UNDISTURBED AREA
OR ADEQUATE REFERENCE SITE. ALL TEMPORARY CCMS SHALL BE REMOVED UPON FINAL STABILIZATION AND PRIOR TO STORMWATER PERMIT
TERMINATION.

16. 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.

17. CONCRETE WASH WATER SHALL BE CONTAINED AND DISPOSED OF IN ACCORDANCE WITH THE SWMP. NO WASH WATER SHALL BE
DISCHARGED TO OR ALLOWED TO BE DISCHARGED OFFSITE OR TO ENTER STATE WATERS, INCLUDING ANY SURFACE OR SUBSURFACE STORM
DRAINAGE SYSTEM OR CONTROL MEASURES. CONCRETE WASHOUT AREAS 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.

18. DURING CONSTRUCTION DEWATERING OPERATIONS, UNCONTAMINATED GROUNDWATER MAY BE DISCHARGED ON-SITE IN ACCORDANCE WITH
THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT'S (CDPHE) LOW RISK DISCHARGE GUIDANCE POLICY FOR DISCHARGES OF
UNCONTAMINATED GROUNDWATER TO LAND. IF CONSTRUCTION DEWATERING OPERATIONS ARE UNABLE TO MEET ALL CRITERIA, CONDITIONS,
AND CONTROL MEASURE REQUIREMENTS OF THE LOW RISK DISCHARGE GUIDANCE POLICY, A COLORADO DISCHARGE PERMIT SYSTEM (CDPS)
GENERAL PERMIT COGO80000 WILL BE REQUIRED.

19. CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL WASTE 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.

20. THE PERMIT HOLDER(S) 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.

21. 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.

22. 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. APPROPRIATE CMS SHALL BE UTILIZED BASED ON SPECIFIC CONDITIONS AND CIRCUMSTANCES.

23. BULK STORAGE (I.E., INDIVIDUAL CONTAINERS OF 55 GALLONS OR GREATER) OF ALLOWED PETROLEUM PRODUCTS OR OTHER ALLOWED
LIQUID SHALL REQUIRE ADEQUATE SECONDARY CONTAINMENT, OR EQUIVALENT PROTECTION, TO CONTAIN ALL SPILLS ON—SITE AND TO
PREVENT ANY SPILLED MATERIALS FROM ENTERING STATE WATERS, ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM, OR OTHER
FACILITIES.

24. NO CHEMICAL(S) HAVING THE POTENTIAL TO BE RELEASED IN STORMWATER ARE TO BE STORED OR USED ON—SITE 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.

25. ON AREAS OF EXPOSED SOIL, MINIMIZE DUST THROUGH THE APPROPRIATE APPLICATION OF WATER OR OTHER DUST SUPPRESSION
TECHNIQUES. WATER APPLICATION MUST BE CONDUCTED IN A MANNER TO PREVENT DISCHARGE OFFSITE UNLESS AUTHORIZED BY A CDPS OR
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT.

26. ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE ONLY AT APPROVED CONSTRUCTION ACCESS POINTS.

27. FOR SITES WHERE A SOILS REPORT IS REQUIRED, THE APPROVED SOILS REPORT FOR THIS SITE SHALL BE CONSIDERED A PART OF
THESE PLANS.

28. PERMIT HOLDER(S) 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, DRAINAGE CRITERIA
MANUAL VOLUME 2, AND ENGINEERING CRITERIA MANUAL. ALL APPLICABLE LOCAL, STATE, AND FEDERAL PERMITS MUST BE OBTAINED PRIOR
TO CONSTRUCTION. 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.

29. AT LEAST TEN (10) DAYS PRIOR TO THE ANTICIPATED START OF CONSTRUCTION, FOR PROJECTS THAT WILL DISTURB ONE (1) ACRE OR
MORE OR LESS THAN 1 ACRE AND PART OF A LARGER COMMON PLAN OF DEVELOPMENT OR SALE THAT WOULD DISTURB 1 OR MORE ACRES,
THE PERMIT HOLDER(S) SHALL SUBMIT A PERMIT APPLICATION FOR STORMWATER DISCHARGE (COR400000 PERMIT) TO THE CDPHE WATER
QUALITY DIVISION. THE APPLICATION CONTAINS CERTIFICATION OF COMPLETION OF A SWMP, OF WHICH THIS GEC 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

N.E.S. Inc.

619 N. Cascade Avenue, Suite 200
Colorado Springs, CO 80903
Tel. 719.471.0073
Fax 719.471.0267

www.nescolorado.com
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STABILIZED STAGING AREA | -~ = "~ INITIAL
VEHICLE TRACKING CONTROL DQ’OOO "QOE INITIAL
=/ |
STOCKPILE MANAGEMENT \\f\//\//\//\z\//\//\//\“‘
WITH PROTECTION WJ INITIAL
INITIAL

CONCRETE WASHOUT AREA

|

SURFACE ROUGHENING W INITIAL

TEMPORARY SEDIMENT BASIN NONE INITIAL
PORTABLE TOILET NONE INITIAL
INLET PROTECTION INTERIM

AO@®O®® ®@®®

PERMANENT SEEDING AND
MULCHING

PS — DRILL SEED, HAND
SEED, OR HYDROSEED;
SEED MIX PER COLORADO
SPRINGS STORMWATER . ) FINAL
CONSTRUCTION MANUAL
(DECEMBER 2020), TABLE
5-2

MU — MECHANICALLY CRIMP
MULCH OR HYDROMULCH

&
&
3

NOTES

1. SEDIMENT CONTROL LOGS MAY BE SUBSTITUTED FOR SILT FENCE AND VICE VERSA.
2. SEED AND MULCH DISTURBED AREAS ONLY.

3. THE EXISTING VEGETATION ONSITE IS PRIMARILY PRAIRIE GRASSES. NO SIGNIFICANT
TREES OR BUSHES HAVE BEEN OBSERVED.

4. NO ASPHALT OR CONCRETE BATCH PLANTS ARE PROPOSED.

80’ 0 80’ 160’
—— T ——
SCALE: 1”=80’
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Concrete Washout Area (CWA) MM-1

MM-1 Concrete Washout Area (CWA)

CONCRETE WASHOUT
‘ \ > 1/_S|GN
B v -
: bo®

; I 8 X 8 MIN,

VEHICLE TRACKING
CONTROL (SEE
VIC DETAL) OR
OTHER STABLE
SURFACE

BLr

CONCRETE WASHOUT AREA PLAN

COMPACTED BERM AROUND
THE PERIMETER

NN y 3 MIN.
UNDISTURBED ORS >3 3
COMPACTED SOIL - VEHICLE TRACKING

: CONTROL (SEE VTC

SECTION A clad
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 DRAIMAGE 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 SQILS 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,

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
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. 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 REMOVED, COVER THE DISTURBED AREA WITH TOP SQOIL, SEED AND
MULCH OR OTHERWISE STABILIZED IN A MANNER APFROVED 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 UOFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

CWA-4 Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual Volume 3

Stockpile Management (SP) MM-2

MM-2 Stockpile Management (SM)

= \

l / STOCKPILE / A

=< SILT FENCE (SEE SF DETAIL FOR

_ INSTALLATION REQUIREMENTS)
\\.‘___,.//
STOCKPILE PROTECTION PLAN
A LI
1|2_ SILT FENCE (SEE SF DETAIL FOR

INSTALLATION REQUIREMENTS)

SECTION A
SP—1. STOCKPILE PROTECTION

STOCKPILE PROTECTION IMSTALLATION 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. SOILS STOCKPILED FOR AN
EXTENDED PERIOD (TYPICALLY FOR MORE THAN 60 DAYS) SHOULD BE SEEDED AND MULCHED
WITH A TEMPORARY GRASS COVER ONCE THE STOCKFILE 1S PLACED (TYPICALLY WITHIN 14
DAYS). USE OF MULCH ONLY OR A SOIL BINDER IS ACCEPTABLE |F THE STOCKPILE WILL BE
IN PLACE FOR A MORE LIMITED TIME PERIOD (TYPICALLY 30-80 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 NCT BE REQUIRED.

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

STOCKPILE 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
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, REFAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

STOCKPILE PROTECTION MAINTENANCE NOTES

4, IF PERIMETER PROTECTION MUST BE MOVED TO ACCESS SOIL STOCKPILE, REPLACE
FERIMETER 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 ADAFTED FROM PARKER, COLORADO, WOT 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 Contrel District November 2010
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Silt Fence (SF) SC-1

SC-1 Silt Fence (SF)

p—— 8F —— SF —— SF —
15" x 1 B
(RECOMMENDED) WOODEN
FENCE POST WITH 10" MAX
SPACING
SILT FENCE
GEOTEXTILE
LN\
COMPACTED
BACKFILL
FLOW —— 36"-48"
S——— TYP.
EXISTING T T
GROUND
6" MIN
" 18-
AT LEAST 10 MIN
OF SILT FENCE
"TAIL" SHALL BE
BURIED
SILT FENCE
POSTS SHALL OVERLAP
AT JOINTS SO THAT NO GAPS
JOIN EXIST IN SILT FENC
IRST

ROTATE
SECOND

O THICKNESS OF GEOTEXTILE HAS
SHOWN, THEN ROTATED 180 DEG.
IN DIRECTION SHOWN AND DRIVEN BEEN EXAGGERATED, TYP
INTO THE GROUND

SECTION A

SF—1. SILT FENCE

SILT FENCE INSTALLATION NOTES

1. SILT FENCE MUST BE PLACED AWAY FROM THE TOE OF THE SLOPE TQ 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 QR 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 OUT OF ANCHOR
TRENCH BY HAND.

4. SILT FENCE SHALL BE PULLED TIGHT AS IT IS ANCHORED TO THE STAKES. THERE SHOULD
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 CONTQUR, THE SILT FENCE SHOULD BE
TURNED PERPENDICULAR TO THE CONTOUR TO CREATE A "J-HOOK." THE "J—HOOK"
EXTENDING PERPENDICULAR TO THE CONTOUR SHQULD BE OF SUFFICIENT LENGTH TO KEEP
RUNOFF FROM FLOWING ARQUND THE END OF THE SILT FENCE (TYPICALLY 10" — 20").

7. SILT FENCE SHALL BE INSTALLED PRIOR TO ANY LAND DISTURBING ACTMITIES.
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 |S STABILIZED
AND APPROVED BY THE LOCAL JURISDICTION, OR IS REPLACED BY AN EQUIVALENT PERIMETER
SEDIMENT CONTROL BMP.

7. WHEN SILT FENCE |S 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.
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Sediment Control Log (SCL) SC-2

I S~ P . [ — |

158" x 1K" x 18" (MIN)

/ WOODEN STAKE

9" DIAMETER {MIN)
SEDIMENT CONTROL LOG
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SEDIMENT CONTROL LOG

| -/— CENTER STAKE IN CONTROL LOG

COMPACTED EXCAVATED 3" 9" DIAMETER (MIN)
TRENCH SOIL A SEDIMENT CONTROL LOG
IAM. SCL {TYP,
FLOW [‘ % D CL { )
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\/
SECTION A
12" OVERLAP
(MIN.)
T N 15" x 18" x 18" (MIN)
WOODEN STAKE
(CRIMTIIITED
=t | T T
/_—(HI
9" DIAMETER (MIN) U]

SEDIMENT CONTROL LOG

SEDIMENT CONTROL LOG JOINTS

SCL—1. SEDIMENT CONTROL LOG

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

Sediment Control Log (SCL) SC-2

SEDIMENT CONTRQL LOG INSTALLATION NOTES
1. SEE PLAN VIEW FOR LOCATION AND LENGTH OF SEDIMENT CONTROL LOGS.

2. SEDIMENT CONTROL LOGS THAT ACT AS A PERIMETER CONTROL SHALL BE INSTALLED PRIOR
TO ANY UPGRADIENT LAND-DISTURBING ACTIVITIES.

3. SEDIMENT CONTROL LOGS SHALL CONSIST OF STRAW, COMPOST, EXCELSIOR OR COCONUT
FIBER, AND SHALL BE FREE OF ANY NOXIOUS WEED SEEDS OR DEFECTS INCLUDING RIPS,
HOLES AND OBVIQUS WEAR.

4, SEDIMENT CONTROL LOGS MAY BE USED AS SMALL CHECK DAMS IN DITCHES AND SWALES,
HOWEVER, THEY SHOULD NOT BE USED IN PERENNIAL STREAMS OR HIGH VELOCITY DRAINAGE
WAYS.

5. IT IS RECOMMENDED THAT SEDIMENT CONTROL LOGS BE TRENCHED INTO THE GROUND TO
A DEPTH OF APPROXIMATELY ) OF THE DIAMETER OF THE LOG. IF TRENCHING TO THIS
DEPTH IS NOT FEASIBLE AND/OR DESIRABLE (SHORT TERM INSTALLATION WITH DESIRE NOT TO
DAMAGE LANDSCAPE) A LESSER TRENCHING DEPTH MAY BE ACCEPTABLE WITH MORE ROBUST
STAKING

6. THE UPHILL SIDE OF THE SEDIMENT COMTROL LOG SHALL BE BACKFILLED WITH SOIL THAT
IS FREE OF ROCKS AND DEBRIS. THE SOIL SHALL BE TIGHTLY COMPACTED INTO THE SHAPE
OF A RIGHT TRIANGLE USING A SHOVEL OR WEIGHTED LAWN ROLLER,

7. FOLLOW MANUFACTURERS' GUIDANCE FOR STAKING. [IF MANUFACTURERS' INSTRUCTIONS
DO NOT SPECIFY SPACING, STAKES SHALL BE PLACED ON 4' CENTERS AND EMBEDDED A
MINIMUM OF 8" INTO THE GROUND, 3" OF THE STAKE SHALL PROTRUDE FROM THE TGP OF
THE LOG. STAKES THAT ARE BROKEN PRIOR TOQ INSTALLATION SHALL BE REPLACED.

SEDIMENT CONTROL LOG 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, REFAIR OR REPLACEMENT SHOULD BE INITIATED UPON
OISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF SEDIMENT CONTROL LOG SHALL BE REMOVED AS
MEEDED TO MAINTAIN FUNCTIONALITY OF THE BMP, TYPICALLY WHEN DEPTH OF ACCUMULATED
SEDIMENTS IS APPROXIMATELY % OF THE HEIGHT OF THE SEDIMENT CONTROL LOG.

5. SEDIMENT CONTROL LOG SHALL BE REMOVED AT THE END OF CONSTRUCTION. IF
DISTURBED AREAS EXIST AFTER REMOVAL, THEY SHALL BE COVERED WITH TOP SOIL, SEEDED
AND MULCHED OR OTHERWISE STABILIZED IN A MAMNER APPROVED BY THE LOCAL
JURISDICTION.

fﬂETNLS ADAPTED FROM TOWN OF PARKER, COLORADO, JEFFERSON COUNTY, COLORADD, DOUGLAS COUNTY, 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.

November 2010 Urban Drainage and Flood Control District SCL-5
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Stabilized Staing Area (SSA) SM-=6
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TO VIC-3) - s _J\ SILT FENCE OR CONSTRUCTION
SF/CF SF/CF FENCING AS NEEDED

EXISTING ROADWAY

SSA—1. STABILIZED 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 APFROVAL
FROM THE LOCAL JURISDICTION.

2. STABILIZED STAGING AREA SHOULD BE APPROPRIATE FOR THE NEEDS OF THE SITE
OVERSIZING RESULTS IN A LARGER AREA TO STABILIZE FOLLOWING CONSTRUCTIONM.

J. 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

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 TOQ SILT
FENCE AND CONSTRUCTION FENCING.

STAQILZED STAGING AREA 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 HWAVE 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
UMNDERLYING SUBGRADE BECOMES EXPOSED

November 2010 Urban Drainage and Flood Control District SSA-3

Urban Storm Drainage Criteria Manual Volume 3

SM-=6 Stabilized Staging Area (SSA)

STARIITED STACING AREA MAINTENANCE NOTES

5. STABILIZED STAGING AREA SHALL BE ENLARGED IF NECESSARY TO 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 B8Y LOCAL JURISDICTION

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

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

(DETALS AQAPTED FROM DOUGLAS COUNTY, COLORADD, NOT AVMLABLE IN AUTDCAD)

Parking, Slagin% and
LoadinglUnlgad ng Area

SS5A-4 Urban Drainage and Flood Control District November 2010
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75-0' MIN

15' OR WIDTH OF ENTRANCE
MINIMUM
PAVED ROAD

PLAN

3" MIN OF COURSE AGGREGATE ON ALL e
CONSTRUCTION ROADS, PARKING AREAS, B
STAGING AREA, LOADING/UNLOADING AREAS,

AND STORAGE AREAS.

EXISTING

COARSE AGGREGATE PAVEMENT
/ 3 INCHES (D) \

MIN

GEOTEXTILE (MATERIAL REQUIREMENTS IN APPENDIX B, TABLE MT-3)

SECTION
VEHICLE TRACKING

NTS

VEHICLE TRACKING NOTES

INSTALLATION REQUIREMENTS MAINTENANCE REQUIREMENTS
1. ALL ENTRANCES TO THE CONSTRUCTION SITE ARE

TO BE STABILIZED PRIOR T NSTRUCTION 1. REGULAR INSPECTIONS ARE TO BE MADE OF ALL
BEGINSING_ ORTO CONSTRUCTIO STABILIZED AREAS, ESPECIALLY AFTER STORM
EVENTS.

2. CONSTRUCTION ENTRANCES ARE TO BE BUILT WITH
ANCp?pRSON l'Jrg A?LOW FOR 'FURSNlNG TSAFFch,JBUT 2. STONES ARE TO BE REAPPLIED PERIODICALLY AND

SHOULD NOT BE BUILT OVER EXISTING PAVEMENT WHEN REPAIR IS NECESSARY.

EXCEPT FOR A SLIGHT OVERLAP. 3. SEDIMENT TRACKED ONTO PAVED ROADS IS TO BE
3. AREAS TO BE STABILIZED ARE TO BE PROPERLY REMOVED DAILY BY SHOVELING OR SWEEPING.

GRADED AND COMPACTED PRIOR TO LAYING DOWN SEDIMENT IS NOT TO BE WASHED DOWN STORM
GEOTEXTILE AND STONE. SEWER DRAINS.

4. STORM SEWER INLET PROTECTION IS TO BE IN

4. CONSTRUCTION ROADS, PARKING AREAS,
PLACE, INSPECTED, AND CLEANED IF NECESSARY.

LOADING/UNLOADING ZONES, STORAGE AREAS, AND

STAGING AREAS ARE TO BE STABILIZED. 5. OTHER ASSOCIATED SEDIMENT CONTROL MEASURES

5. CONSTRUCTION ROADS ARE TO BE BUILT TO ARE TO BE INSPECTED TO ENSURE GOOD WORKING

Public Road
\
CASE 1 |
Table VT-1 Construction
Entrance
Case 1 Case 2
Gravel Thickness 9" 3
Filter Fabric YES NO
. . Figure VT-1
City of Colorado Springs Vehicle Tracking
Storm Water Quality Application Examples
DEN/M/153722.C8.CB/FigVT-1/8-93 353

CONFORM TO SITE GRADES, BUT SHOULD NOT HAVE CONDITION.
SIDE SLOPES OR ROAD GRADES THAT ARE
EXCESSIVELY STEEP.
. . Figure VT-2
City of Colorado Springs Vehicle Tracking

Stormwater Qualit
y Application Examples

3-54

Temporary and Permanent Seeding (TS/PS) EC-2

Description

Temporary seeding can be used to
stabilize disturbed areas that will be :
inactive for an extended period. — PR L S —
Permanent seeding should be used to ‘
stabilize areas at final grade that will not
be otherwise stabilized. Effective seeding
includes preparation of a seedbed,
selection of an appropriate seed mixture,
proper planting techniques, and protection
of the seeded area with mulch, geotextiles,
or other appropriate measures.

Appropriate Uses
When the soil surface is disturbed and 3
will remain inactive for an extended
period (typically 30 days or longer),
proactive stabilization measures should be implemented. If the inactive period is short-lived (on the order
of two weeks), techniques such as surface roughening may be appropriate. For longer periods of
inactivity, temporary seeding and mulching can provide effective erosion control. Permanent seeding
should be used on finished areas that have not been otherwise stabilized.

Photograph TS/PS -1. Equipment used to drill seed. Photo courtesy of
Douglas County.

Typically, local governments have their own seed mixes and timelines for seeding. Check jurisdictional
requirements for seeding and temporary stabilization.

Design and Installation

Effective seeding requires proper seedbed preparation, selection of an appropriate seed mixture, use of
appropriate seeding equipment to ensure proper coverage and density, and protection with mulch or fabric
until plants are established.

The USDCM Volume 2 Revegetation Chapter contains detailed seed mix, soil preparations, and seeding
and mulching recommendations that may be referenced to supplement this Fact Sheet.

Drill seeding is the preferred seeding method. Hydroseeding is not recommended except in areas where
steep slopes prevent use of drill seeding equipment, and even in these instances it is preferable to hand
seed and mulch. Some jurisdictions do not allow hydroseeding or hydromulching.

Seedbed Preparation

Prior to seeding, ensure that areas to be revegetated have .
soil conditions capable of supporting vegetation. Overlot Temporary and Permanent Seeding
grading can result in loss of topsoil, resulting in poor quality :

subsoils at the ground surface that have low nutrient value, Fum_:tlons

little organic matter content, few soil microorganisms, Erosion Control Yes
rooting restrictions, and conditions less conducive to Sediment Control No
infiltration of prec_ipitation. .As a resu}t, it is typically Site/Material Management No
necessary to provide stockpiled topsoil, compost, or other
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EC-2 Temporary and Permanent Seeding (TS/PS)

soil amendments and rototill them into the soil to a depth of 6 inches or more.

Topsoil should be salvaged during grading operations for use and spread on areas to be revegetated later.
Topsoil should be viewed as an important resource to be utilized for vegetation establishment, due to its
water-holding capacity, structure, texture, organic matter content, biological activity, and nutrient content.
The rooting depth of most native grasses in the semi-arid Denver metropolitan area is 6 to 18 inches. Ata
minimum, the upper 6 inches of topsoil should be stripped, stockpiled, and ultimately respread across
areas that will be revegetated.

Where topsoil is not available, subsoils should be amended to provide an appropriate plant-growth
medium. Organic matter, such as well digested compost, can be added to improve soil characteristics
conducive to plant growth. Other treatments can be used to adjust soil pH conditions when needed. Soil
testing, which is typically inexpensive, should be completed to determine and optimize the types and
amounts of amendments that are required.

If the disturbed ground surface is compacted, rip or rototill the surface prior to placing topsoil. If adding
compost to the existing soil surface, rototilling is necessary. Surface roughening will assist in placement
of a stable topsoil layer on steeper slopes, and allow infiltration and root penetration to greater depth.

Prior to seeding, the soil surface should be rough and the seedbed should be firm, but neither too loose
nor compacted. The upper layer of soil should be in a condition suitable for seeding at the proper depth
and conducive to plant growth. Seed-to-soil contact is the key to good germination.

Seed Mix for Temporary Vegetation

To provide temporary vegetative cover on disturbed areas which will not be paved, built upon, or fully
landscaped or worked for an extended period (typically 30 days or more), plant an annual grass
appropriate for the time of planting and mulch the planted areas. Annual grasses suitable for the Denver
metropolitan area are listed in Table TS/PS-1. These are to be considered only as general
recommendations when specific design guidance for a particular site is not available. Local governments
typically specify seed mixes appropriate for their jurisdiction.

Seed Mix for Permanent Revegetation

To provide vegetative cover on disturbed areas that have reached final grade, a perennial grass mix should
be established. Permanent seeding should be performed promptly (typically within 14 days) after
reaching final grade. Each site will have different characteristics and a landscape professional or the local
jurisdiction should be contacted to determine the most suitable seed mix for a specific site. In lieu of a
specific recommendation, one of the perennial grass mixes appropriate for site conditions and growth
season listed in Table TS/PS-2 can be used. The pure live seed (PLS) rates of application recommended
in these tables are considered to be absolute minimum rates for seed applied using proper drill-seeding
equipment.

If desired for wildlife habitat or landscape diversity, shrubs such as rubber rabbitbrush (Chrysothamnus
nauseosus), fourwing saltbush (4triplex canescens) and skunkbrush sumac (Rhus trilobata) could be
added to the upland seedmixes at 0.25, 0.5 and 1 pound PLS/acre, respectively. In riparian zones,
planting root stock of such species as American plum (Prunus americana), woods rose (Rosa woodsii),
plains cottonwood (Populus sargentii), and willow (Populus spp.) may be considered. On non-topsoiled
upland sites, a legume such as Ladak alfalfa at 1 pound PLS/acre can be included as a source of nitrogen
for perennial grasses.

TS/PS-2 Urban Drainage and Flood Control District June 2012
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Mulching (MU) EC-4

Description

Mulching consists of evenly applying
straw, hay, shredded wood mulch, rock,
bark or compost to disturbed soils and
securing the mulch by crimping, tackifiers,
netting or other measures. Mulching helps
reduce erosion by protecting bare soil
from rainfall impact, increasing
infiltration, and reducing runoff.

Although often applied in conjunction
with temporary or permanent seeding, it
can also be used for temporary
stabilization of areas that cannot be
reseeded due to seasonal constraints.

Mulch can be applied either using
standard mechanical dry application
methods or using hydromulching equipment Photograph MU-1. An area that was recently seeded, mulched,
that hydraulically applies a slurry of water, and crimped.

wood fiber mulch, and often a tackifier.

Appropriate Uses

Use mulch in conjunction with seeding to help protect the seedbed and stabilize the soil. Mulch can also
be used as a temporary cover on low to mild slopes to help temporarily stabilize disturbed areas where
growing season constraints prevent effective reseeding. Disturbed areas should be properly mulched and
tacked, or seeded, mulched and tacked promptly after final grade is reached (typically within no longer
than 14 days) on portions of the site not otherwise permanently stabilized.

Standard dry mulching is encouraged in most jurisdictions; however, hydromulching may not be allowed
in certain jurisdictions or may not be allowed near waterways.

Do not apply mulch during windy conditions.

Design and Installation
Prior to mulching, surface-roughen areas by rolling with a crimping or punching type roller or by track
walking. Track walking should only be used where other methods are impractical because track walking

with heavy equipment typically compacts the soil.

A variety of mulches can be used effectively at construction

sites. Consider the following: Mulch
Functions
Erosion Control Yes
Sediment Control Moderate
Site/Material Management No
June 2012 Urban Drainage and Flood Control District MU-1
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EC-4 Mulching (MU)

= (lean, 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 1bs 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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Surface Roughening (SR) EC-1

Description

Surface roughening is an erosion control
practice that involves tracking,
scarifying, imprinting, or tilling a
disturbed area to provide temporary
stabilization of disturbed areas. Surface
roughening creates variations in the soil
surface that help to minimize wind and
water erosion. Depending on the
technique used, surface roughening may
also help establish conditions favorable
to establishment of vegetation.
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Appropriate Uses s S w"ﬁ' e
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Surface roughening can be used to Photograph SR-1. Surface roughening via imprinting for temporary
provide temporary stabilization of stabilization.

disturbed areas, such as when

revegetation cannot be immediately established due to seasonal planting limitations. Surface roughening
is not a stand-alone BMP, and should be used in conjunction with other erosion and sediment controls.

Surface roughening is often implemented in conjunction with grading and is typically performed using
heavy construction equipment to track the surface. Be aware that tracking with heavy equipment will also
compact soils, which is not desirable in areas that will be revegetated. Scarifying, tilling, or ripping are
better surface roughening techniques in locations where revegetation is planned. Roughening is not
effective in very sandy soils and cannot be effectively performed in rocky soil.

Design and Installation

Typical design details for surfacing roughening on steep and mild slopes are provided in Details SR-1 and
SR-2, respectively.

Surface roughening should be performed either after final grading or to temporarily stabilize an area
during active construction that may be inactive for a short time period. Surface roughening should create
depressions 2 to 6 inches deep and approximately 6 inches apart. The surface of exposed soil can be
roughened by a number of techniques and equipment. Horizontal grooves (running parallel to the
contours of the land) can be made using tracks from equipment treads, stair-step grading, ripping, or
tilling.

Fill slopes can be constructed with a roughened surface. Cut slopes that have been smooth graded can be
roughened as a subsequent operation. Roughening should follow along the contours of the slope. The

EC-1 Surface Roughening (SR)

Maintenance and Removal

Care should be taken not to drive vehicles or equipment over areas that have been surface roughened.
Tire tracks will smooth the roughened surface and may cause runoff to collect into rills and gullies.

Because surface roughening is only a temporary control, additional treatments may be necessary to
maintain the soil surface in a roughened condition.

Areas should be inspected for signs of erosion. Surface roughening is a temporary measure, and will not
provide long-term erosion control.

Chapter 5
Native Vegetation Requirements and Guidelines

Table 5-1. El Paso County Conservation District All-Purpose Mix for Upland, Transition and Permanent
Control Measure Areas

Inlet Protection (IP) SC-6

=~ INLET GRATE

SEE ROCK SOCK DETAIL

ROCK SOCK —

' FOR JOINTING

Pounds PLS
o |rrigated * Non-irrigated » Non-irrigated
L Growth broadcast broadcast drilied
Common Scientific Season / 9% of Mix | ® Irrigated = Non-irrigated
Name Name hydroseeded hydroseeded
Form y
® |rrigated
drilled
80 seeds/sq ft 40 seeds/sq ft 20 seeds/sq ft
B!uestem, Andmp_ogon — 20 T - ¥
big gerardii
Bouteloua
Grama, blue : Warm, bunch 10 0.5 0.25 0.13
gracilis
Green . NF.SSEHG Easi ek 10 5 1 65
needlegrass® | viridula
Whea 3
h tgrza S, Pas-co,?yrum Gatk:scl 20 6.4 32 i6
western smithii
(:'!rama, Bout.e!cua WG 10 > 1 05
sideoats curtipendula
. Panicum Warm
2 ;
Switchgrass gt ik 10 0.8 0.4 0.2
Prairie Cah.rpov_n’m i 10 12 0.6 03
sandreed longifolia
.Ye".DW Sorghastrum Gierrncaed 10 ) 1 o5
indiangrass® | nutans
Seed rate (lbs PLS/acre) 19.3 9.7 4.8

For portions of facilities located near or on the bottom or where wet soil conditions occur. Planting of potted nursery stock wetland plants

B /ARE; :
CK DESIGN DETAIL

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.

- K_SU
1. SEE ROCK S0

S ‘ OTES
FOR INSTALLATION REQUIREMENTS.

— INLET GRATE

~SF } .
Il ' '
B[4

[ di_~ F

SILT FENCE {SEE SILT
FENCE DESIGN DETALL )

IP—4. SILT FENCE FOR SUMP INLET PROTECTION

SILT FEMCE INLET PROTECTIGN INSTALLATION WOTES
1. SEE SILT FENCE DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

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

3, STRAW WATTLES/SEDIMENT CONTROL LOGS MAY BE USED /N PLACE OF SILT FENCE FOR

tracks left by truck mounted equipment working perpendicular ] 2-foot on-center is recommended for sites with wetland hydrolegy. IMLETS IN PERVIOUS AREAS. INSTALL PER SEDIMENT CONTROL LOG DETAIL.
to the contour can leave acceptable horizontal depressions; Surface Roughening
however, the equipment will also compact the soil. Furnctions “Species that will do well in the bottom of pond areas.

Erosion Control Yes

Sediment Control No

Site/Material Management No City of Colorado Springs @ Stormwater Construction Manual

Stormwater Enterprise —’,w December 2020
November 2010 Urban Drainage and Flood Control District SR-1 SR-2 Urban Drainage and Flood Control District November 2010 A\ August 2013 Urban Drainage and Flood Control District IP-5
Urban Storm Drainage Criteria Manual Volume 3 Urban Storm Drainage Criteria Manual Volume 3 Urban Storm Drainage Criteria Manual Volume 3
Chapter 5

Surface Roughening (SR) EC-1

Surface Roughening (SR) EC-1

Description

Surface roughening is an erosion control
practice that involves tracking,
scarifying, imprinting, or tilling a
disturbed area to provide temporary
stabilization of disturbed areas. Surface
roughening creates variations in the soil
surface that help to minimize wind and
water erosion. Depending on the
technique used, surface roughening may
also help establish conditions favorable
to establishment of vegetation.

Appropriate Uses

Surface roughening can be used to Photograph SR-1. Surface roughening via imprinting for temporary
provide temporary stabilization of stabilization.

disturbed areas, such as when

revegetation cannot be immediately established due to seasonal planting limitations. Surface roughening
is not a stand-alone BMP, and should be used in conjunction with other erosion and sediment controls.

Surface roughening is often implemented in conjunction with grading and is typically performed using
heavy construction equipment to track the surface. Be aware that tracking with heavy equipment will also
compact soils, which is not desirable in areas that will be revegetated. Scarifying, tilling, or ripping are
better surface roughening techniques in locations where revegetation is planned. Roughening is not
effective in very sandy soils and cannot be effectively performed in rocky soil.

Design and Installation

Typical design details for surfacing roughening on steep and mild slopes are provided in Details SR-1 and
SR-2, respectively.

Surface roughening should be performed either after final grading or to temporarily stabilize an area
during active construction that may be inactive for a short time period. Surface roughening should create
depressions 2 to 6 inches deep and approximately 6 inches apart. The surface of exposed soil can be
roughened by a number of techniques and equipment. Horizontal grooves (running parallel to the
contours of the land) can be made using tracks from equipment treads, stair-step grading, ripping, or
tilling.

Fill slopes can be constructed with a roughened surface. Cut slopes that have been smooth graded can be
roughened as a subsequent operation. Roughening should follow along the contours of the slope. The

tracks left by truck mounted equipment working perpendicular X
to the contour can leave acceptable horizontal depressions; Surface Roughening
however, the equipment will also compact the soil. Fanctions
Erosion Control Yes
Sediment Control No
Site/Material Management No
November 2010 Urban Drainage and Flood Control District SR-1
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Description

Surface roughening is an erosion control
practice that involves tracking,
scarifying, imprinting, or tilling a
disturbed area to provide temporary
stabilization of disturbed areas. Surface
roughening creates variations in the soil
surface that help to minimize wind and
water erosion. Depending on the
technique used, surface roughening may
also help establish conditions favorable
to establishment of vegetation. - 2
Appropriate Uses T I Sl w‘? =

Surface roughening can be used to Photograph SR-1. Surface roughening via imprinting for temporary
provide temporary stabilization of stabilization.

disturbed areas, such as when

revegetation cannot be immediately established due to seasonal planting limitations. Surface roughening
is not a stand-alone BMP, and should be used in conjunction with other erosion and sediment controls.

Surface roughening is often implemented in conjunction with grading and is typically performed using
heavy construction equipment to track the surface. Be aware that tracking with heavy equipment will also
compact soils, which is not desirable in areas that will be revegetated. Scarifying, tilling, or ripping are
better surface roughening techniques in locations where revegetation is planned. Roughening is not
effective in very sandy soils and cannot be effectively performed in rocky soil.

Design and Installation

Typical design details for surfacing roughening on steep and mild slopes are provided in Details SR-1 and
SR-2, respectively.

Surface roughening should be performed either after final grading or to temporarily stabilize an area
during active construction that may be inactive for a short time period. Surface roughening should create
depressions 2 to 6 inches deep and approximately 6 inches apart. The surface of exposed soil can be
roughened by a number of techniques and equipment. Horizontal grooves (running parallel to the
contours of the land) can be made using tracks from equipment treads, stair-step grading, ripping, or
tilling.

Fill slopes can be constructed with a roughened surface. Cut slopes that have been smooth graded can be
roughened as a subsequent operation. Roughening should follow along the contours of the slope. The

tracks left by truck mounted equipment working perpendicular .
to the contour can leave acceptable horizontal depressions; Surface Roughening
however, the equipment will also compact the soil. Furctions
Erosion Control Yes
Sediment Control No
Site/Material Management No
November 2010 Urban Drainage and Flood Control District SR-1

Urban Storm Drainage Criteria Manual Volume 3

Table 5-2. El Paso County All-Purpose Low Grow Mix for Upland and Transition Areas

Native Vegetation Requirements and Guidelines

Pounds PLS
® |rrigated * Non-irrigated |  MNon-irrigated
L Growth broadcast broadeast drilled
Common Scientific Season / % of Mix | * Irrigated * Non-irrigated
Name Name hydroseeded hydroseeded
Form :
* Irrigated
drilled
80 seeds/sq ft 40 seeds/sq ft 20 seeds/sq ft

Buchl
Buffalograss Sr Warm, sod 25 9.6 4.8 2.4

dactyloides

Bouteloua
Grama, blue ) Warm, bunch 20 10.8 5.4 2.7

gracilis
Granya, Bauteloua Warm, bunch 29 586 2.8 1.4
sideoats curtipendula d : - .
Green Nla's sella cool, buinch 5 3.2 16 08
needlegrass | viridula
Wheatgrass, Paslco{)yrum — 20 12 6 3
western smithii
Dropseed, Sporoholus G B " 0.8 04 0
sand cryptandrus

Seed rate (lbs PLS/acre) 42 21 10.3

SC-6 Inlet Protection (IP)

City of Colorado Springs
Stormwater Enterprise

5-12

=

Stormwater Construction Manual

December 2020

GENERAL INLET PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF INLET PROTECTION.
~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 SQON 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 REMOVED AS
NECESSARY TO MAINTAIN BMP EFFECTIVENESS, TYPICALLY WHEN STORAGE VOLUME REACHES
50% OF CAPACITY, A DEPTH OF 6" WHEN SILT FENCE IS USED, OR J 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 AVAILASLE 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.

IP-8 Urban Drainage and Flood Control District August 2013
Urban Storm Drainage Criteria Manual Volume 3
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FIRE HYDRANT DOY

\

STA 8+17.67 PR PVT 15" TYPE R CURB INLET,
INLET #W3, RIM=6760.07, INV=6755.65
\

NOTES

ﬁ.
Q
=
[}
®©
O |N
- oY e
W o |°
1. ALL HDPE STORM PIPE IS TO BE SMOOTH INTERIOR PIPE. ALL RCP MUST BE bo )3
&K MINIMUM CLASS 3. o E 34 §
N 2. ALL PIPE CONNECTIONS TO PREFABRICATED INLETS OR BOXES MUST USE A i So R4 E
_ W\ T~ REINFORCED CONCRETE COLLAR. G DS TN
X / w & %] S S .. =
"~ T~ 3. ALL PRESSURIZED PIPES MUST HAVE WATERTIGHT SEALS. s 58 [E33
) ()
| No. 221096006) ‘
} N
; /
PR PVT 24” HDPE ST PIPE PR#W4, 389 LF, / N O RTH GATE
1.0%, NW INV=6755.65, SE INV=6751.75
A NAY
SUBARU
\
o
£ DATE: 06/17/25
§ PROJECT MGR: K. JOHNSON
& PREPARED BY: TERRA NOVA ENGINEERING

/
/'/

N S

STA 4+27.50 PR PVT 10’ TYPE R CURB INLET, INLET #W2, RIM=6760.67, INV=6751.25 ¥

AN SO\
\ \\ . o
\\ A ~ N A
N SO~ N

PR PVT 30" RCP ST PIPE PR#W3, 150 LF, < :
1.0%, NW INV=6751.25, SE INV=6749.75. S/ =
L N VAN / Y4
EX 24" RCP PIPE STUB | ) ST CONSTRUCTION
\ \ \ ,,// 7 //' //
) - EX PVT 24" RCP ST PIPE, 4.00% ~42' TO BE REMOVED & 7 & O g STA 1+11.00 CAUTION CROSSING WATER MAIN, z
2 N o \ N N A S e e > INSTALL FLOWFILL ABOVE WAT PIPE WITHIN 10° OF w
\ \ N> ~ \ e R 5\51* S "‘" 24D [ 4 A STA/5 e R VT 5 A CURB INLET / / r N N ) < STA 5+31.50 PR PVT )
s - — N & S K N A +66. S/ 3§ ) =
STA 2+73.00 PR PVT 5' TYPE R CURB INLET, INLET #W1,\0VERSIZED BOX REQUIRED, RIM=6761.67, Q 6749.65 7\ A \ \. \\ A & INLET #£4, RIM=6752.40, INV=6748.80 e (TN
\ NN AN &) A \ s o} . » S
R VT 30 R ST PPE PR, 52 17 B |\ N SISO R IEE N L N X T IS e o P e 21 | / ~
1.0%, NW INV=6749.65, SE INV=6749.15 3 RIM=6754.2, INV=6748.00 o o : A
X RS \ o 9 =6754.2, INV=6748.( STA 5+25.50 CAUTION CROSSING WATER MAIN, BOP ST=6747.73, TOP =
) N\ - AN e N\ - WAT=6746.00, CLEAR=1.7", INSTALL FLOWFILL ABOVE WAT PIPE WITHIN -
~ . 3 ’ - 4
STA 2+19.00 REACH EX ST PIPE AT EX BEND, REMOVE & REPLACE EX PIPE, WILL HAVE A 6.1° HORZ TURN AT THIS POINT, USE CURVILINEAR PIPE, PR INV=6749.15 - 2 N, 10° OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT 40’ 0 40’ 80’
" STA 2+04.50 CAUTION CROSSING WATER MAIN ~ ~ N AN NS yayd
h 2o . \ —— STA 5+19.00 CAUTION CROSSING GAS LINE S " —"
EX PVT 24" RCP ST PIPE, 7.56% ~106' TO BE REMOVED . S, N R VA AN ey
STA 14+90.00 CAUTION CROSSING GAS MAIN </ \y/ -~ S8g— PR PVT 15" HDPE ST PIPE PR#ES, 58 LF, /
PR PVT 30” RCP ST PIPE PR#W1, 116 LF, 1.0%, NW INV=6748.00, SE INV=6747.40 (\/ // // P P SCALE: 1”_40’
1.0%. NW |NV=6749.15, SE INV=6748.00 ) — STA 4+80.50 PR PVT 5’ TYPE R CURB |NLET, / / b 7 . - %
. STA 1+73.40 CAUTION CROSSING SANITARY MAIN QPS \INLET #E3, RIM=6751.75, INV=6747.20 9
\ ~ N ! NG \h/\ LN ( N 5
"N ) . // / / 4 :
\ AN - ” [0
STA 1+11.00 CAUTION CROSSING WATER MAIN =% . A R W Voo o PRAES, 195 LF. -

~1.0%, NW INV=6747.20, SE INV=6745.85
STA 1+05.00 CAUTION CROSSING GAS LINE : X S o
STA 1+00.00 PR PVT & TYPE 2 ST MH, MH #W1, RIM=6751.8+ (MATCH EX), CONNECT TO EX - / /

PIPE, EX PIPE INV=6747.11+, SET MH LID ON STREET SIDE TO STAY OUT OF CROSS PAN.

4 STORM SEWER PLAN
F NORTH LOT
THIS DESIGN WAS PREPARED UNDER MY DIRECT SUPERVISION
\ FOR AND ON BEHALF OF TERRA NOVA ENGINEERING, INC.
o
e e S ‘, i 15 OF 21
STA 3+41.00 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #E2, RIM=6752.10, INV=6745.65 — oY ‘ 2 3/1,;?[ :J\(/)7éo7041,7céng‘?ng§‘|95 3
) ~ s N T v/, N/ AN ) N T ) y = e = 5
/ M \\\‘ AN 0% é\w 74‘\ N G — ‘ < N ) 5.: / F—_ —q w— w
/ SN EEANY \ e L N O - ”
DANE FRANK “
COLORADO P.E. # 50207 = TNE JOB # 2326.00
2COUNTY FILE # PPR2514 & SF2510
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NN No. 219142174,
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219142175 & 221096004)

) 20}
/Q\ /D//h (P/A Q‘}

T ) /. / .
STA 8+64.78 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #E14, RIM=6754.00, INV=6751.25

S ~or

S
PR PVT 12" HDPE ST PIPE PR#E15, 206
~ 1-1%, NW INV=6

= ‘ //'

N A P _11% NE

e STA 6+07.00 CAUTION CROSSING WATER SRV, BOP ST=6747.93,
TOP WAT=6746.40, CLEAR=1.5", INSTALL FLOWFILL ABOVE WAT PIPE/

WITHIN 10’ OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT "~

= w

146840

EX PVT 24" RCP ST PIPE, 4.00%, ~42" TO BE REMOVED

p 4
J / 4

2 0 N R N
R \ W NE N ‘«" Q2 STA 5+66.52 PR PVT 5 TYPE R CURB INLET, -
. N Nz ) \. Al \. INLET #E4, RIM=6752.40, INV=6748.80
~ N Y s a) % ) »
E PRAW2 52\ F Og \», 4 STA 5+43.90 PR PVT 5 —{j~- ‘ PR PVT 15” HDPE ST PIPE PR#E17, 21 LF, S ~
#W2, ! N \ TYPE 2 ST MH, MH #E3,) &R y PR PVT 18" HDPE ST PIPE PR#E12, 132 LF,

SE INV=6749.15 \\ 5 2.4%, NE INV=6748.80, SW INV=6748.30
LAY
NN

\t‘@‘\& % "RIM=6754.2, INV=6748.00 STA 5+25.50 CAUTION CROSSING WATER MAIN, BOP ST=6747.73, TOP /

< S / 1.8% W INV=6746.90, E INV=6744.50
\ ~. \ e?'.‘ A\ < WAT=6746.00, CLEAR=1.7', INSTALL FLOWFILL ABOVE WAT PIPE WITHIN -
S Vs O AN 10’ OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT ’
IEAR PIPE, PR INV=6749.15 ~/ \ e\ N74\Y N AN g
N\ ~ ~N e ///
O CAUTION CROSSING WATER MAIN A 5 fe—— STA 5+19.00 CAUTION CROSSING GAS LINE S
PIPE, 7.56% ~106' TO BE REMOVED < S5 A S e VP NN R

3Ng— PR PVT 15" HDPE ST PIPE PR#ES, 58 LF, / y P /
1.0%, NW INV=6748.00, SE INV=6747.40 /N - / g

/ /
> — STA 4+80.50 PR PVT 5 TYPE R CURB INLET,” ~  ~
KPS  NINLET #E3, RIM=6751.75, INV=6747.20

7 X
~ P
/
. /
/
L /
/

~PR PVT 15" HDPE ST PIPE PR#E7, 38 LF,/
3.2%, NW INV=6750.50, SE INV=6749.30

N Y -
N ISVANS >\\ ¥
! N N . N
)] 2N ~ / .
-~ STA 2+27.00 PR PVT 4’ TYPE 2 ST MH,
o f - MH #E2, RIM=6753.85, INV=6749.00
/ ~ /
Q% PR PVT 15" HDPE ST PIPE PR#E6, 123 LF,~_ /
. 3.5%, NE INV=6749.00, SW INV=6744.65 /

N . \\\ / N

QN
PR PVT 30" RCP ST PIPE PR#W1, 116 LF, \\
1.0%, NW INV=6749.15, SE INV=6748.00 2

STA 1473.40 CAUTION CROSSING SANITARY MAIN
h ~N

~ L
STA 1+11.00 CAUTION CROSSING WATER MAIN \\i\

N §
STA 1+05.00 CAUTION CROSSING GAS LINE = >4

‘PE 2 ST MH, MH #W1, RIM=6751.8+ (MATCH EX), CONNECT TO EX
+7.11%, SET MH LID ON STREET SIDE TO STAY OUT OF CROSS PAN.

W
\_ / / Pa ) ) /s
PR PVT 15" HDPE ST PIPE PR#E4, 135 LF,N
1.0%, NW INV=6747.20, SE INV=6745.85

4

STA 3+41.00 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #E2, RIM=6752.10, INV=6745.65

N
N IR
N AR

N
NN L N
\\\ W% /g\g\ :Z@* h N

PR PVT 15” HDPE ST PIPE PR#E3, 98 LF,

. 1.0% NW INV=6745.65, SE INV=6744.65 W 4
STA 2+38.50 PR PVT 5" TYPE 2 ST MH, MH #£1, RIM=6752.30, INV=6744.35 20573+ B
“ "NPR PVT 18" HDPE ST PIPE PR#E2, 99 LF, M
- 1.0% NW INV=6744.35, SE INV=6743.35 \\O Q730 Do\ 7%
/\/ \/'/ \\\}‘Z / \ \Gq O ~ —\":v IS AN ;
" el So L Y o O\

,>STA 1436.00 PR PVT 5 TYPE R CURB INLET, INLET #E1,
THIS IS A DROP INLET, RIM=6749.80, INV=6724.10

PR PVT 24" RCP ST PIPE PR#E1, 32 LF, =5
5.0%, N INV=6724.10, S INV=6722.50 yc o A=<
| N

<
T

PR PVT 24" HDPE ST PIPE PR#E10, 49 LF,

1.0%, NE INV=6741.3

T

5, SW INV=6740.85

e ~

7 P N RA \ N S =S e 7
STA 1+00.00 EX PVT 5 TYPE R CURB INLET, TOB ELEV=6726.27+, INV 36" OUT=6721.57% — A /

] \\\ - Gag \\54 — 5 s S\ A K
h ~ N (3 \ /
N T Gas GAS — \ ( \ =
RN 4 S [ — - /\ =
N ~ Now /
N\ -

,\\ EX PVT 36” RCP ST PIPE, 0.50%
N ] ,

ONEX PVT 36" RCP ST PIPE=/ ) >
TN U EX GRAVEL

SN
N

N / O (/}\ ~
~ /)
N v (. % y\ ~

N
NN

10" ELECTRIC EASEMENT-

STA 6+57.00 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #E13, RIM=6752.30, INV=6748.70

o {
R Can~ {
PR PVT 12" HDPE ST PIPE PR#E14, 37 LF,

>
/ & N -
Q STA 6+15.00 PR PVT DOUBLE CDOT TYPE 13 AREA
= Y INLET, INLET #E12, RIM=6751.80, INV=6748.20
N~ <
<
\e]

o g / >~ o
' (N N e M

T — ) » / PR PVT 12" HDPE ST PIPE PR#E13, 79 LF, O
> - /A /5 1.0%, NE INV=6748.20, SW INV=6747.40

7~
. .

o S
,' Ss + ~ / ~
o - ’ / 5% = STA 5+40.50‘CAUTION CROSSING S
2 \ ~ PR PVT 15" HDPE ST PIPE PR#E16, 66 LF, < ) AR
< c \ A 2 N ~ 5.0%, NW INV=6750.70, SE INV=6747.40 /=0 4 <7
v > O ,( STA 14+11.00 CAUTION CROSSING WATER MAIN, BOP ST=6747.85, TOP WAT=6746.85, CLEAR=1.0’, \\
2 INSTALL FLOWFILL ABOVE WAT PIPE WITHIN 10’ OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT / ) s \””’
g ’,,,r"""YSTA 5+31.50 PR PVT 5" TYPE 2 ST MH, MH #E3, RIM=6753.80, INV=6746.90 ~/ $ ~— “< " SV , .
\ s o> P T / V / /S / \\1\0 / STA 4+78.00 CAUTION CROSSING SANITARY SRV, BOP ST=6745.74, TOP SS=6743.08, CLEAR=2.7'
o ( S / )/ \‘ F* _ DAy —~_ \ )
N ~ VA / \\\\\ R ped / / e//
- AA 2 X

STA 1+50.50 PR PVT 10" TYPE R CURB INLET, INLET #E10, RIM=6748.50, INV=6741.35
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NOTES

1. ALL HDPE STORM PIPE IS TO BE SMOOTH INTERIOR PIPE. ALL RCP
MUST BE MINIMUM CLASS 3.

2. ALL PIPE CONNECTIONS TO PREFABRICATED INLETS OR BOXES MUST
USE A REINFORCED CONCRETE COLLAR.

3. ALL PRESSURIZED PIPES MUST HAVE WATERTIGHT SEALS.
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STA 8+17.67 PR PVT 15" TYPE R CURB INLET, -

\

INLET #W3, RIM=6760.07, INV=6755.65 <

PROPOSED

EXISTING

FINISHED SURFACE

FINISHED GROUND

TOP OF CURB

FLOWLINE

FINISH GROUND AT
TOP OF WALL

FINISHED GROUND AT
BOTTOM OF WALL

GRADING LEGEND

PR EXISTING CONTOURS — MINOR N

EX EXISTING CONTOURS — MAJOR 6235 — —
PROPOSED CONTOURS — 1’ 5231

kS EXISTING PROPERTY LINE

FG PROPOSED RET WALL AAAAAAANA

TC PROPOSED RIPRAP RIS

FL WATER LINE YooY
SANITARY SEWER LINE . .

W GAS LINE
UNDERGROUND ELECTRICAL LINE " .

BW TELEPHONE LINE L

P FIBER OPTIC LINE . .

" STORM SEWER LINE o o
LIMIT OF CONSTRUCTION

- LIMIT OF SOIL DISTURBANCE o

PROPOSED FENCE b—o—0
FIRE HYDRANT 5

NOTES

> ‘ LOW POINT
e HIGH POINT
%
FLOW ARROW
PR PVT 24" HDPE ST PIPE PR#W4, 389 LF,
1.0%, NW INV=6755.65, SE INV=6751.75
\ - \U \
\ \\ \\ N\ ‘
PR PVT 30” RCP ST PIPE PR#W3, 150 LF,< ”
1.0%, NW INV=6751.25, SE INV=6749.75 "\ s
\ \ \~‘< 2
AN i |
\ B R
. EX 24" RCP PIPE STUB| [ |
\(\;'\\
\ >
STA 2+473.00 PR PVT 5 TYPE R CURB INLET, INLET #W1, OVERSIZED BOX REQUIRED, RIM=6761.67, INV=6749.65 % \ . N
AN \ N NN Vg \ &\ | % L sTa T
PR PVT 30" RCP ST PIPE PR#W2, 52 LF, S ) ? \ \ _S&/SE5§4SS_I._93HPRMEV;;E2}
1.0% NW INV=6749.65, SE INV=6749.15 . ™\ g ‘\\‘(\‘\‘ 5 \RIM=6754.2, INV=6748.00
N N WO REE
\\\ \\\ \\\\ “i&a 4
STA 2+19.00 REACH EX ST PIPE AT EX BEND, REMOVE & REPLACE EX PIPE, WILL HAVE A 6.1° HORZ TURN AT THIS POINT, USE CURVILINEAR PIPE, PR INV=6749.15 8 ‘\\ R,
" STA 2+04.50 CAUTION CROSSING WATER MAIN \\
EX PVT 24" RCP ST PIPE, 7.56%, ~106" TO BE REMOVED - \SS \ g
1  \ STA 1+90.00 CAUTION CROSSING GAS MAIN =L
AN 7 PR PVT 30" RCP ST PIPE PR#W1, 116 LF, N\
N 1.0%, NW INV=6749.15, SE INV=6748.00
NORTH LOT STORM SEWER —_ PLAN &- PROF/LE STA 14+73.40 CAUTION C\ROSSING SANITARY MAIN
» ’ ” ’ )
HORZ SCALE: 1'=40 — VERT SCALE: 1'=4 \
\\ Q\\
STA 1+11.00 CAUTION CROSSING WATER MAIN \/ \ \\ FE
STA 14+05.00 CAUTION CROSSING GAS LINE
STA 1+00.00 PR PVT 5 TYPE 2 ST MH, MH #W1, RIM=6751.8+ (MATCH EX), CONNECT TO EX \\
PIPE, EX PIPE INV=6747.11%, SET MH LID ON STREET SIDE TO STAY OUT OF CROSS PAN. \\\\\& \
0+00.00 1+00.00 2+00.00 3+00.00 4+00.00 5+00.00 6+00.00 7+00.00 0.00 9+00.00
6770.00 I I I I I I I I I I I I I I I I I I I I I I I 6770.00
, STA 4+27.50 PR PVT 10’ TYPE R CURB INLET, STA 8+17.67 PR PVT 15 TYPE R CURB INLET,
STA 2473.00 PR PVT 5 TYPE R CURB INLET, INLET #W1, INLET #W2, RIM=6760.67, INV=6751.25 INLET #W3, RIM=6760.07, INV=6755.65
OVERSIZED BOX REQUIRED, RIM=6761.67, INV=6749.65
 E——————— |
J '\
PR GROUND
6760.00 6760.00
—T
e I
EX GROUND p [ C
SURFACE> STA 1490.00 EX GAS MAIN, DEPTH ASSUMED [ I @)
~ —— §
/ /  - - — — /  S
o STA 2+04.50 EX 8" PVC WATER MAIN W/ 16" STEEL SLEEVE, — —  _ — | >
STA 1400.00 PR PVT 5 TYPE 2 ST MH, MH S BOP STEEL=6752.14+, TOP ST=6751.75, CLEAR=0.4 — . — - = — /ﬁ g
#W1, RIM=6751.8+ (MATCH EX), CONNECT TO / STA 2+19.00 PR e — e = — / / PR PVT 24" HDPE ST PIPE PR#W4, 389 LF, L
EX PIPE, EX PIPE INV=6747.11+ 100-YR HOL 6.1° HORZ TURN L = 1 — 1.0%, NW INV=6755.65, SE INV=6751.75
’ e -
1 5-YR HGL T o — = = —
/ — = — — 0 4////_
6750.00 e —— —% — - \ 6750.00
X — I PR PVT 30” RCP ST PIPE PR#W3, 150 LF,
EX PVT 24" RCP ST PIPE, 7.56%>/ T 1.0%, NW INV=6751.25, SE INV=6749.75
/; S PR PVT 30” RCP ST PIPE PR#W2, 52 LF,
S £ \ 1.0%, NW INV=6749.65, SE INV=6749.15
%  ER% ‘ ﬁ\ | ““INSTALL FLOWFILL UNDER ST PIPE WITHIN 10' OF ST/SS CROSSING
n | |
P \STA 1+73.40 EX 8" PVC SS MAIN, TOP SS=6747.29%,
STA 14+05.00 PR GAS LINE, DEPTH ASSUMED / BOP ST=6748.44, CLEAR=1.2’
INSTALL FLOWFILL UNDER ST PIPE WITHIN 10’ OF PR PVT 30" RCP ST PIPE PR#W1, 116 LF,
ST/WAT CROSSING FOR SECONDARY CONTAINMENT 1.0%, NW INV=6749.15, SE INV=6748.00
STA 1+11.00 PR 8” PVC WAT MAIN, BOP
ST=6747.83, TOP WAT=6746.33,CLEAR=1.5'
6740.00 I I I I I I I I I I I I I I I I I I I I I I 6740.00
0+00.00 1+00.00 2+00.00 3+00.00 4+00.00 5+00.00 6+00.00 7+00.00 8+00.00 9+00.00

Station

1. ALL HDPE STORM PIPE IS TO BE SMOOTH INTERIOR PIPE.
MINIMUM CLASS 3.

ALL RCP MUST BE
2. ALL PIPE CONNECTIONS TO PREFABRICATED INLETS OR BOXES MUST USE A
REINFORCED CONCRETE COLLAR.

3. ALL PRESSURIZED PIPES MUST HAVE WATERTIGHT SEALS.

4. IF THERE ARE ANY DISCREPANCIES BETWEEN THE PLAN VIEW AND PROFILE
INFO, THE PLAN VIEW INFO DICTATES.

HORZ SCALE: 1"=40’
VERT SCALE: 1" = 4

PLANNER / LANDSCAPE ARCHITECT

CIVIL ENGINEER

N.E.S. Inc.

619 N. Cascade Avenue, Suite 200
Colorado Springs, CO 80903
Tel. 719.471.0073
Fax 719.471.0267

www.nescolorado.com

© 2012. All Rights Reserved.

Y

.dg\%

W

Engineering, Inc.

at,
Ve ,
¢ Civiy Engineer 108

7
&

721 S. 23RD STREET

v.
(.
o)
o
)
o
O
«
O
=
N
%)
o
Q
<
Q
(@}
3
o
O

OFFICE: 719—-635—-6422
FAX: 719-635—-6426

www.tnesinc.com

NORTH GATE
SUBARU

DATE:
PROJECT MGR:
PREPARED BY:

06/17/25
K. JOHNSON
TERRA NOVA ENGINEERING

PROJECT INFO

STAMP

CONSTRUCTION
DRAWINGS

ISSUE INFO

DATE: BY: DESCRIPTION:

ISSUE / REVISION

STORM SEWER PLAN
PLAN AND PROFILES — NORTH LOT

THIS DESIGN WAS PREPARED UNDER MY DIRECT SUPERVISION
FOR AND ON BEHALF OF TERRA NOVA ENGINEERING, INC.

DANE FRANK
COLORADO P.E. # 50207

SHEET TITLE

17 OF 21

SHEET NUMBER

TNE JOB # 2326.00
COUNTY FILE # PPR2514 & SF2510

PLAN FILE #

\



N:\Jobs\2326.00\Drawings\232600 GEC.dwg [STORM P&P2] 6/17/2025 9:00:37 AM Dane

UOIL0A3Y T

Y P +66, 424 /AR X2 N Y S N/ ~"SSTA 5+31.50 PR PVT 5 TYPE 2 ST MH, MH #E3, RIM=6753.80, INV=6746.90 ~/ SLSOHN
\ ANE 5 " S STA 5+66.52 PR PVT 5" TYPE R CURB INLET, /J \/ RGNS g ~ : g 7\900
AN AN INLET #E4, RIM=6752.40, INV=6748.80 /7 \ AN > o < ) / ~/
< B Yo \ (T ) 7 N y p O ss 7\ / N Vo & \/Z
@ STA 5+43.90 PR PVT &' PR PVT 15" HDPE ST PIPE PR#E17, 21 LF, S NN Vi S~/
TYPE 2 ST MH, MH #E3,1 R 2.4% NE INV=6748.80, SW INV=6748.30 - % TN PR PVT 18" HDPE ST PIPE PR#E12, 132 LF, -

0+0

AUTION CROSSING GAS LINE

(MATCH EX), CONNECT TO EX
TO STAY OUT OF CROSS PAN.

STA 5+25.50 CAUTION CROSSING WATER MAIN, BOP ST=6747.73, TOP
WAT=6746.00, CLEAR=1.7', INSTALL FLOWFILL ABOVE WAT PIPE WITHIN P
10" OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT

RIM=6754.2\, INV=6748.00 1.8%, W INV=6746.90, E INV=6744.50

\ PR
Co

7\ N/ VNN AR
T STA 5+19.00 CAUTION CROSSING GAS LINE z / Ve ~
B N A R N o

(o~

— .
PR PVT 15" HDPE ST PIPE PR#E7, 38 LF,/ ™
3.2%, NW INV=6750.50, SE INV=6749.30 o

o /

\STA 24+27.00 PR PVT 4 TYPE 2 ST MH,
MH #E2, RIM=6753.85, INV=6749.00
AL S N
PR PVT 15” HDPE ST PIPE PR#E6, 123 LF,
3.5%, NE INV=6749.00, SW INV=6744.65

PR PVT 15" HDPE ST PIPE PRJES, 58 LF,
R_1.0% NW INV=6748.00, SE INV=6747.40 /N =~
N — STA 4+80.50 PR PVT 5 TYPE R CURB INLET, .
Q% \INLET 43, RIM=6751.75, INV=6747.20

e — iy
\ SN \

N /PR PVT 15" HDPE ST PIPE PR#E4, 135 LF,
N ¥ 1.0% NW INV=6747.20, SE INV=6745.85

. ~

N

STA 3+41.00 PR PVT DOUBLE

T R
SN T AU 7™
. - - e ™~ ‘PR PVT \1} HOPE ST PIPE ’/PR#ES, 98 LF

3
/ - _ 1.0%, NW INV=6745.65, SE INV=6744.65 3

Pe

_STA 2+38.50 PR PVT 5' TYPE 2 ST MH, MH #E1, RIM=6752.30, INV=6744.35
Pe <
[ e 7 "SPR PVT 18" HDPE ST PIPE PR#E2, 99 LF,
N - _~ 1.0% NW INV=6744.35, SE INV=6743.35

‘ , > AN
p / \ X
P~ . e N
O P PaN
e - o / / \(/ \\

O T e A § TN

PR PVT 24" HDPE ST PIPE PR#E10, 49 LF,
1.0%, NE INV=6741.35, SW INV=6740.85

& / A / Ve // .

~STA 1+36.00 PR PVT 5 TYPE R CURB INLET, INLET #E1,
S THIS IS A DROP INLET, RIM=6749.80, INV=6724.10

PR PVT 24" RCP ST PIPE PR#E1, 32 LF,/ )
5.0%, N INV=6724.10, S INV=6722.50 yeo A<

- - / ~ T ‘3} Y
- ) N _— Gy AN X __ I ™ /
s P - P T S N - ——/ y
% STA 1+00.00 EX PVT 5" TYPE R CURB INLET, TOB ELEV=6726.27%, INV 36" OUT=6721.57+ ~ 7 " /
40X T NN “Gas O TS — - ,
A ‘jf,f - //\ ~ \\\\ % TS — s oS — GAS\
Novd { /"‘)/ 7 N ~ ™~

AN oW /
\/\ EX PVT 36” RCP ST PIPE, 0.50%
N — .-

~_EX PVT 5' TYPE R CURB INLET
- NN ~

SOUTH LOT — WEST RUN — PLAN & PROFILE
HORZ SCALE: 17=40" — VERT SCALE: 1°=4’

0.00 1+00.00 2+00.00 3+00.00 4+00.00 5+00.00 6+0

0.00

| NOTE: THE 5 YEAR HGL IN PIPE RUN PR#E1 DOESN'T MAKE SENSE, BUT THAT'S WHAT THE MODEL SHOWS.

©6760.00

6760.00

MH #E3, RIM=6754.2, INV=6748.00

STA 54+43.90 PR PVT 5 TYPE 2 ST MH,\
STA 3+41.00 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #E2, RIM=6752.10, INV=6748.65 STA 4+80.50 PR PVT 5" TYPE R CURB INLET,q

| //\
STA 1+36.00 PR PVT 5 TYPE R CURB INLET, INLET #E1, PR GROUND T —

STA 2+38.50 PR PVT 5' TYPE 2 ST MH, MH #E1, RIM=6752.30, INV=6747.35X_ INLET #£3, RIM=6751.75, 'NV=6750~20\

THIS IS A DROP INLET, RIM=6749.80, INV=6724.10

PR RET WALL, ACTUAL DESIGN\
NOT SHOWN (JUST A CARTOON) ™\

SURFACE B
/ ~

Elevation

PROPOSED
EXISTING

FINISHED SURFACE
FINISHED GROUND
TOP OF CURB
FLOWLINE

FINISH GROUND AT
TOP OF WALL

FINISHED GROUND AT
BOTTOM OF WALL

LOW POINT
HIGH POINT
FLOW ARROW

GRADING LEGEND

PR EXISTING CONTOURS — MINOR — 823+ —
EX EXISTING CONTOURS — MAJOR 5230 — —
PROPOSED CONTOURS — 1’ 5231
kS EXISTING PROPERTY LINE
FG PROPOSED RET WALL AAAAAANAA
TC PROPOSED RIPRAP O SIS S e
FL WATER LINE VoV
SANITARY SEWER LINE o o
™w GAS LINE
UNDERGROUND ELECTRICAL LINE . .
BW TELEPHONE LINE P
P FIBER OPTIC LINE . .
" STORM SEWER LINE . .
LIMIT OF CONSTRUCTION
- LIMIT OF SOIL DISTURBANCE o
PROPOSED FENCE o———o—=
FIRE HYDRANT ZCY):
NOTES

STA 5+66.52 PR PVT 5’ TYPE R CURB INLET,
INLET #E4, RIM=6752.40, INV=6748.80

6750.00 6750.00
/ —
” 1 —_— - _ -
[PR PVT 15" HDPE ST PIPE PR#ES, — —
SW INV=6747.65 _———— R S — . \
| = | — ’/’X PR PVT 15” HDPE ST PIPE PR#E17, 21 LF,
100—YR HGL I e o I  ’ S \ 2.4% NE INV=6748.80, SW INV=6748.30
5-YR HGL\ I — _—— 1 ©* 1'PR PVT 15” HDPE ST PIPE PR#ES5, 58 LF,
. — — — - [ ., - - ] 1.0% NW INV=6748.00, SE INV=6747.40
= PR PVT 15" HDPE ST PIPE PR#E4, 135 LF,
—— —_\\ — /T 1.0%, NW INV=6747.20, SE INV=6745.85 / / \
- PR PVT 15" HDPE ST PIPE PR#E3, 98 LF, | ] INSTALL FLOWFILL UNDER ST PIPE
1.0%, NW INV=6745.65, SE INV=6744.65 STA 5+19.00 CAUTION CROSSING WITHIN 10" OF ST/WAT CROSSING
PR PVT 18" HDPE ST PIPE PR#E2, 99 LF GAS LINE, DEPTH ASSUMED
1.0% NW INV=6744.35 SE |Nv#=6’743 25 ' STA 5+25.50 CAUTION CROSSING WATER MAIN, BOP ST=6747.73,
o e ) TOP WAT=6746.00, CLEAR=1.7", INSTALL FLOWFILL ABOVE WAT PIPE
\ WITHIN 10’ OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT
PR PVT 24" HDPE ST PIPE PR#E10, 49 LF, .
6740.00 1.0%, NE INV=6741.35, SW INV=6740.85 6740.00
|
|
6730.00 6730.00
PR GROUND
SURFACE
STA 1400.00 EX PVT 5 TYPE 5 CURB INLET, I_I
TOB ELEV=6726.27+, INV 36" OUT=6721.57:|:\
7
o
/(PRPVT 24" RCP ST PIPE PR#E1, 32 LF,
5.0% N INV=6724.10, S INV=6722.50
——gpw 36" RCP ST PIPE, 0.50%
6720.00 6720.00
6715.00 i i i i i i i i i i i i i i i i i i 6715.00
0+00.00 1+00.00 2+00.00 3+00.00 4+00.00 5+00.00 6+00.00
Station

1. ALL HDPE STORM PIPE IS TO BE SMOOTH INTERIOR PIPE. ALL RCP MUST BE
MINIMUM CLASS 3.

2. ALL PIPE CONNECTIONS TO PREFABRICATED INLETS OR BOXES MUST USE A
REINFORCED CONCRETE COLLAR.

3. ALL PRESSURIZED PIPES MUST HAVE WATERTIGHT SEALS.

4. IF THERE ARE ANY DISCREPANCIES BETWEEN THE PLAN VIEW AND PROFILE
INFO, THE PLAN VIEW INFO DICTATES.

HORZ SCALE: 1"=40’
VERT SCALE: 1" = 4

N.E.S. Inc.

619 N. Cascade Avenue, Suite 200
Colorado Springs, CO 80903
Tel. 719.471.0073
Fax 719.471.0267

www.nescolorado.com

© 2012. All Rights Reserved.
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e e oo GRADING LEGEND

= STA 8+64.78 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #14, RIM=6754.00, INV=6751.25 7 %
— ‘ Ny, S~ U ~0
\ WUT/UTV " 'C‘,\ . : ~ é\'LPS PROPOSED PR EXISTING CONTOURS — MINOR —— B2 — —
‘ EXISTING EX EXISTING CONTOURS — MAUJOR — — BZ50 — —
PROPOSED CONTOURS — 1’ 6234
FINISHED SURFACE FS
EXISTING PROPERTY LINE
- FINISHED GROUND FG
PR PVT 12" HDPE ST PIPE PRAET5, 206 LF, PROPOSED RET WALL AN
1% NW INV=6751.25, SE INV=6749.00 '/ , T0P OF CURB . SROPOSED RIPRAP e
7 FLOWLINE FL WATER LINE VoV
bl N ) SANITARY SEWER LINE ss ss
STA 6+57.00 PR PVT DOUBLE CDOT TYPE 13 AREA INLET, INLET #E13, RIM=6752.30, INV=6748.70 FINISH GROUND AT
-/ N S & TOP OF WALL ™w GAS LINE
. UNDERGROUND ELECTRICAL LINE e e
FINISHED GROUND AT BW N.E.S. Inc.
BOTTOM OF WALL TELEPHONE LINE oo 619 N. Cascade Avenue, Suite 200
Colorado Springs, CO 80903
FIBER OPTIC LINE prings,
LOW POINT LP STORM SEWER LINE v v Tel. 719.471.0073
HIGH POINT HP ST ST Fax 719.471.0267

LIMIT OF CONSTRUCTION o www.nescolorado.com

PLANNER / LANDSCAPE ARCHITECT

, A TS L C L./ FLOW ARROW ~—
S L) A TN PR PVT 12" HDPE ST PIPE PR#E14, 37 LF, LIMIT OF SOIL DISTURBANCE __ __ ©2012. All Rights Reserved.
e PR BLDG NGy ) > , 1% NE INV=6748.70, SW INV=6748.30 [
/ e Pis . . - e y YY) VA S\ - -
‘ g A A N S IR A NSy STA 6+15.00 PR PVT DOUBLE CDOT TYPE 13 AREA “ PROPOSED FENCE = 5 5
STA 6+07.00 CAUTION CROSSING WATER SRV, BOP ST=6747.93, &t INLET, INLET #E12, RIM=6751.80, INV=6748.20 ©
7 =~ TOP WAT=6746.40, CLEAR=1.5', INSTALL FLOWFILL ABOVE WAT PIPE e ’ ’ ' N
L . WITHIN 10’ OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT ™. "~
P, R R S A o NG ~ e FIRE HYDRANT oy
- / /”/'/ 0\ - o - ) e - e ) e Sx< B - - P /// . ye P, h \ S A —_— \'— “ P,
7 (S M I/ ' 71 PR PVT 12" HDPE ST PIPE PR#E13, 79 LF, O - %
/ Y T > - ~ y_1.0% NE INV=6748.20, SW INV=6747.40 - g 5
Va B e Y / > > ) ~_ 74/\ o~ N \ - ot 2
ST T T T / b . & 5 %
~ e e P e A - /14"»68‘40 > S - \\/74\\\ ~ ) \ o' ~§ of)
e y e v - ) ) ~_ / S~ ~ ~ N ~ ) [=}
P / - - - o~ ~_/ ~ ~ S ~ ~—_ o =
P s . % - S/ ~ N / - = -
~ - g e : e e ) B if) h t ~~ / T~ ) S~ / ~7 o ~— EO %))
, < &N T T T PEa LR 4 Lo STA 5+40.50 CAUTION CROSSING SANITARY SRV, BOP ST=6747.36, TOP SS=6744.23, CLEAR=3.1" S 2
- b N e - e ' / ' / - 7 - - / // I\ / = e @ \\\\/ ‘\>?> 7S f e - - EIJ
e ~ .~ PRPVT 15" HDPE ST PIPE PR#E16, 66 LF, = o o, - / [ S fea)
v SO 7 5.0% NWINV=6750.70, SE INV=6747.40 o it T RY ~N\ .
. STA 1+11.00 CAUTION CROSSING WATER MAIN, BOP ST=6747.85, TOP WAT=6746.85, CLEAR=1.0", %X YOS X T
, " INSTALL FLOWFILL ABOVE WAT PIPE WITHIN 10° OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT ¢’/ 5N ) / &S
ST NCAS -~ “STA 5+31.50 PR PVT 5" TYPE 2 ST MH, MH #E3, RIM=6753.80, INV=6746.90 ~/ O e AL T VARYEUNY 4) /N B ®
’ S b N o oS : / AUTION CROSSING SANITARY SRV, BOP ST=6745.74, TOP SS=6743.08, CLEAR=2.7""" IS
~L_ . ~_ / \ s Ny
; UL, N X VoA 3
/ \ g / o <
N \ ~_ \ - A v4 X \\CJ
v.
(o]
(=)
o
NOTES S |
° |9
— ©
” R 1. ALL HDPE STORM PIPE IS TO BE SMOOTH INTERIOR PIPE. ALL RCP MUST BE g2 |l o
PR PVT 15" HDPE ST PIPE PR#E7, 38 LF, | =2 I8P g
3.2% NW INV=6750.50, SE INV=6749.30 . A MINIMUM CLASS 3. ©E |6 s
. < ” ‘ <>V 0 Q o
D ?% \ N o Q > O g
N W R % STA 3 c; 5£R VT 15 T9PE R CURB INLE'I;/’INLETA?Eh R 2. ALL PIPE CONNECTIONS TO PREFABRICATED INLETS OR BOXES MUST USE A i 5 S R 4 €
Q- -/ ( % +ot. 15" TYPE T, INLET #E11, REINFORCED CONCRETE COLLAR. 5 N2 |LR ¢
STA 24+27.00 PR PVT 4 TYPE 2 ST MH, \_ “ / o A O & b g[8 =
MH #E2, RIM=6753.85, INV=6749.00 & v < 2 - 2 |E x &
~ / N 7 - (@Q - 3. ALL PRESSURIZED PIPES MUST HAVE WATERTIGHT SEALS. > N O |k < ®
N /S 2 ~ & s < < S N O ISk =
% PR PVT 15" HDPE ST PIPE PR#E6, 123 LF,
3.5% NE INV=6749.00, SW IN\#E6744.65 A 4. IF THERE ARE ANY DISCREPANCIES BETWEEN THE PLAN VIEW AND PROFILE
/ \ \ / — ~— INFO, THE PLAN VIEW INFO DICTATES.
.
STA 1+07.00 CAUTION CROSSING WATER MAIN,
7 PR PVT 24" HDPE ST PIPE PR#ET1, 235 LF, —
LN 1.0% NE INV=6744.00, SW INV=6741.65
N - @7/ : PP
< « ““/’/ e ) )
o
'S
2
P NSO £ DATE: 06/17/25
%/ Y PR PVT 10’ TYPE R CURB INLET, INLET #E10, RIM=6748.50, INV=6741.35 NERCA% 5 PROJECT MGR: K. JOHNSON
T C >/ N NS & PREPARED BY: TERRA NOVA ENGINEERING
( yd AN >

~STA 1+36.00 PR PVT 5 TYPE R CURB INLET, INLET #E1,
THIS IS A DROP INLET, RIM=6749.80, INV=6724.10

PR PVT 24” HDPE ST PIPE PR#E10, 49 Ll"', e

> - ' g N N R \ N -
3 R PR PVT 24" RCP ST PIPE PR#E1, 32 LF, =7 1.0%, NE INV=6741.35, SW INV=6740.85 yd _— T T \\_ NN
N N 50% N INV=6724.10, S INV=6722.50 ;A= o SN S = L NG <\ \

SOUTH LOT — EAST RUN — PLAN & PROFILE
HORZ SCALE: 17’=40" — VERT SCALE: 1"=4’

Station
0+00.00 1+00.00 2+00.00 3+00.00 4+00.00 5+00.00 6+0|0.00 7+00.00 8+00.00 9+00.00
6760.00 I I I I I I I I I I I I I I I I I I | I I I I I I I I I 6760.00 %
=
w0
STA 6+57.00 PR PVT DOUBLE CDOT TYPE 13 AREA
INLET, INLET #E13, RIM=6752.30, INV=6748.70
STA 6+15.00 PR PVT DOUBLE CDOT TYPE 13 AREA
INLET, INLET #E12, RIM=6751.80, INV=6748.20
STA 5+31.50 PR PVT 5' TYPE 2 ST MH, STA 8+64.78 PR PVT DOUBLE CDOT TYPE 15 AREA CONSTRUCTION
’ z INLET, INLET #E14, RIM=6754.00, INV=6751.25 =
MH #E3, RIM=6754.10, INV=6746.90 o
g DRAWINGS
5
9
STA 1+50.50 PR PVT 10° TYPE R CURB INLET, /
INLET #E10, RIM=6748.50, INV=6741.35\ \ DATE: BY: DESCRIPTION:
-STA 1436.00 PR PVT 5 TYPE R CURB —
INLET, INLET #E1, THIS IS A DROP — _— — |
INLET, RIM=6749.80, INV=6724.10 PR GROUND STA 3+91.50 PR PVT 15’ TYPE R CURB INLET, s B 40’ 0 40’ 80’
SURFACE INLET #E11, RIM=6748.50, INV=6744.00 = T ] ‘
6750.00 L PR PVT 15" HDPE ST PIPE I p———— 675000 " T ——
, , 5.0%, . "
\ - — |Nv=g$§‘§17% 6365 L{,ﬁ&%% \ = — 1 PR PVT 12” HDPE ST PIPE PR#E15, 206 LF, @)
T ’ — - /r/ 1.1%, NW INV=6751.25, SE INV=6749.00 :'3 HORZ SCALE: 1”=40’
— — Lo ) ” ’ E
— 1 — J LPR PVT 12” HDPE ST PIPE PR#E14, 37 LF, S VERT SCALE: 17 = 4 7
= — 16 11%, NE INV=6748.70, SW INV=6748.30 > e
100-YR HGL — . — . , W <
N INSTALL FLOWFILL UNDER ST PIPE WITHIN 10’ OF ST/WAT CROSSING w "
STYRHGL — 4 - — ~S—STA 6+07.00 CAUTION CROSSING WATER SRV, BOP ST=6747.93, TOP WAT=6746.40, CLEAR=1.5', L 2
- - — = — INSTALL FLOWFILL ABOVE WAT PIPE WITHIN 10° OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT
PR PVT 18” HDPE ST PIPE PR#E2, 99 LF,\.ﬂ — | = — PR PVT 18” HDPE ST PIPE PR#E12, 132 LF, T ———
1.0% NW INV=6744.35, SE INV=6743.35 || [ e 1.8% W INV=6746.90, E INV=6744.50 PR PVT 12” HDPE ST PIPE PR#E13, 79 LF,
. — = /* ﬂ 1.0%, NE INV=6748.20, SW INV=6747.40 STORM SEWER PLAN
N | - ~ -
L — i STA 5+40.50 CAUTION CROSSING SANITARY SRV, E PLAN AND PREQ"S-%SRUNSOUTH LoT
| PR PVT 24” HDPE ST PIPE PR#E11, 235 LF, BOP ST=6747.36, TOP SS=6744.23, CLEAR=3.1’ 5
/ﬁ 1.0% NE INV=6744.00, SW INV=6741.65 z
STA 4478.00 CAUTION CROSSING SANITARY SRV, THIS DESIGN WAS PREPARED UNDER MY DIRECT SUPERVISION
6740.00 PR PVT 24” HDPE ST PIPE PR#E10, 49 LF, BOP ST=6745.74, TOP SS=6743.08, CLEAR=2.7 ©6740.00
R N TV s | I e : : FOR AND ON BEHALF OF TERRA NOVA ENGINEERING, INC.
o
¢ 19 OF 21
2
m
6735.00 I I I I I I I I I I I I I I I I I I I I I I I I I I I 6735.00 5
0+00.00 1+00.00 2+00.00 3+00.00 4+00.00 5+00.00 6+00.00 7+00.00 8+00.00 9+00.00 DANE FRANK
#
COLORADO P.E. # 50207 o TNE JOB # 2326.00
Station zCOUNTY FILE # PPR2514 & SF2510

\
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PROPOSED
EXISTING

FINISHED SURFACE
FINISHED GROUND
TOP OF CURB
FLOWLINE

FINISH GROUND AT
TOP OF WALL

FINISHED GROUND AT
BOTTOM OF WALL

GRADING LEGEND

PR
EX

FS
FG

TC

FL

T™W

BW

LP
HP

NOTES

LOW POINT
HIGH POINT
FLOW ARROW
/s/ _1+68.40
y / e o -~ A e v
£ ) b / e - " - / £
S NS N NS 7 PRPVT 15" HDPE ST PIPE PR#E16, 66 LF, =
~_ - X0 :g/f{{/ N - //Q\Q 7 50% NW INV=6750.70, SE INV=6747.40 /
- - . STA 1+11.00 CAUTION CROSSING WATER MAIN, BOP ST=6747.85, TOP WAT=6746.85, CLEAR=1.0’, 24
~ '\) // PF\) BI_DG > “S INSTALL FLOWFILL ABOVE WAT PIPE WITHIN 10" OF ST/WAT CROSSING FOR SECONDARY CONTAINMENT /
- s / D2 / /7 , _~"SSTA 5+31.50 PR PVT 5" TYPE 2 ST MH, MH #E3, RIM=6753.80, INV=6746.90
PVT 5 TYPE R CURB INLET, ~ //\ 3 - R " ~ g # O
752.40, INV=6748.80 / 7 ’ ~NOS e /
’E ST PIPE PR#E17, 21 LF, __ A /oS 3 ~ ~_
748.80, SW INV=6748.30 P ), ’ = PR PVT 18" HDPE ST PIPE PR#E12, 1.
.50 CAUTION CROSSING WATER MAIN, BOP ST=6747.73, TOP 1.8%, W INV=6746.90, E INV=67
3.00, CLEAR=1.7", INSTALL FLOWFILL ABOVE WAT PIPE WITHIN ) () e, / ~ T~
‘/WAT CROSSING FOR SECONDARY CONTAINMENT ’ A —_—— \\\ /
/N N s ~_ /7
WUTION CROSSING GAS LINE y 4 / s ~, \\T\ T ]
N NN A * K \ p
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SECTION 1: GENERAL TECHNICAL NOTES FOR MSE WALLS

1.01

Description:

The work shall consist of furnishing and constructing modular KeyStone Block and
Miragrid Geogrid retaining wall systems in accordance with this technical scope of work

and in reasonably close conformity with the lines, grades, and dimensions shown on
the Grading and Erosion Control Plan for Northgate Subaru, by Terra Nova
Engineering, Inc., Sheet No. 8, Project No. 2326.00, dated May 19, 2025.

1.03

1.04

Work Included:

Furnishing KeyStone segmental concrete facing and cap units as shown on the
construction drawings.

Furnishing Miragrid structural geogrid reinforcement as shown on the

construction drawings.

Storing, cutting and placing structural geogrid reinforcement as specified herein
and as shown on the construction drawings.

Storing, cutting and placing geotextile as specified herein and as shown on the
construction drawings.

Excavation of existing soils as specified herein and as shown on the
construction drawings.

Construction of subsurface drainage system as shown on the construction
drawings.

Erection of KeyStone segmental concrete units and placement of structural
geogrid.

Placement and compaction of unit/gravel fill and backfill material as specified
herein and as shown on the construction drawings.

Reference Documents:

American Association of State Highway and Transportation Officials (AASHTO)
T-99  Moisture-Density Relations of Soils Using a 5.5 Pound Rammer in a
12-inch Drop

American Society for Testing and Materials Standards (ASTM)

C-31  Practice for Making and Curing Concrete Test Specimens in the Field

C-33  Specification for Concrete Aggregates

C-140 Methods of Sampling and Testing Concrete Masonry Units

C-1372 Standard Specifications for Segmental Retaining Wall Units

D-422 Method for Particle Size Analysis of Soils

D-698 Method for Laboratory Compaction Characteristics of Soils Using
Standard Effort

D-732 Shear Strength of Plastic by the Punch Tool Method

D-790 Flexural Properties Testing of Plastic

D-1556 Method for Density and Unit Weight of Soil in-Place by the Sand Cone
Method

D-4253 Methods for Maximum Index Density and Unit Weight of Soils Using a
Vibratory Table

D-4254 Methods for Minimum Index Density and Unit Weight of Soils and
Calculation of Relative Density

D-4595 Tensile Properties of Geotextiles by The Wide-Width Strip Method

D-6637 Standard Test Method for Determining Tensile Properties of Geogrids
by the Single or Multi-Rib Tensile Method

D-6706 Standard Test Method for Measuring Geosynthetic Pullout Resistance
in Soil

D-6938 Methods for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods

National Concrete Masonry Association (NCMA), Design Manual for Segmental
Retaining Walls, 3™ Edition, 5" Printing, January 2012.

Colorado Department of Transportation (CDOT), Standard Specifications for
Road and Bridge Construction, 2023 Edition.

Terra Nova Engineering, Inc., Grading and Erosion Control Plan, Northgate

Subaru, Sheet No. 8, Project No. 2326.00, dated May 19, 2025.

Terracon Consultants, Inc., Geotechnical Engineering Report, Northgate
Subaru, Project No. 23245098, dated October 25, 2024.

Terracon Consultants, Inc., Geotechnical Engineering Report, Northgate
Subaru Retaining Walls, Project No. 23245149, dated February 14, 2025.

Where specifications and reference documents conflict, the Engineer shall
make final determination of the applicable document.

Special Provisions:

The designs presented herein are based on wall profiles, soil parameters,
foundation conditions and loadings stated in documentation as outlined in
Section 1.03, Items E through G, and Section 4.01.

The reinforced backfill to be used in the wall construction must meet specific
engineering requirements as outlined in this Technical Scope of Work. The
suitability of on-site materials for use in the MSE wall construction, as specified
herein, should be determined prior to construction.

The Contractor shall be responsible for the cost of all means of subsail
improvement; cost of additional subsoil exploration; and for all labor tools,
equipment and incidentals necessary to complete the work.

The Contractor shall be responsible for complying with all federal, state and
local requirements for execution of the work, including local building inspection
and current OSHA excavation regulations.

Prior to undertaking any grading or excavation of the site, the Contractor shall
confirm the location of proposed retaining walls and all underground features,
including utility locations within the area of construction.

All work undertaken in the construction of the retaining walls are subject to the
quality control/assurance and special inspection provisions outlined in Section
3.12.

Construction of wet utilities including but not limited to water lines and
landscape irrigation should not be permitted within the reinforced backfill or
retained zones of the wall system.

Where there is potential for conflict between geogrids and other construction on
the project, Terracon should be afforded the opportunity to review construction
documents and make a determination on the appropriate course of action.
Under no circumstance should geogrid reinforcement be cut or severed unless
otherwise explicitly indicated by these construction documents. Any severing of
the geogrid performed without the recommendation of Terracon shall be
repaired at no cost to Terracon or the Owner.

Terracon has completed engineering design of the proposed retaining walls,
including internal stability and local external stability where applicable, based
upon the information provided to us as outlined above.

Any changes in planned grading, locations of structures or changes in wall
profiles should be brought to the attention of Terracon for modification of the
wall designs as necessary.

Verify all dimensions and grades prior to wall construction.

Wall Contractor Qualifications

The MSE Retaining Wall Installer/Contractor shall have completed successfully
a minimum of three (3) projects in excess of 50,000 square feet and installed in
excess of 1 million (1,000,000) square feet of modular block retaining wall
systems in the past five (5) years.

The MSE Retaining Wall Installer/Contractor shall have successfully completed
a minimum of three (3) similar projects using KeyStone Segmental block and
Miragrid geogrid retaining wall systems (with similar face area and height).

The MSE Retaining Wall Installer/Contractor shall be a Level | Wall Installer as
certified by NCMA.

The Contractor shall provide an on-site supervisor with a minimum of three (3)
years of experience installing MSE retaining walls.

The Qualifications of MSE Retaining Wall Installer/Contractor and his proposed
on-site supervisor shall be submitted at least seven (7) days prior to bid date
for review and approval by the engineer. At a minimum, the submittal shall
contain:

1. A brief description of projects demonstrating the requirements of this
section

The Owner’s name, address and current phone number

Location of the project

Project contract value

Scheduled completion date and actual completion date

oo

For purposes of complying with the requirements of this section, the MSE
Retaining Wall Installer/Contractor may not use the experience of the
manufacturer.

SECTION 2: MATERIALS

2.01

2.02

2.03

2.04

Definitions:

Structural Geogrid — a Miragrid geogrid formed by a regular network of
integrally connected tensile elements with apertures of sufficient size to allow
interlocking with surrounding soil, rock, or earth and function primarily as
reinforcement.

Geotextile — a spun-bound non-woven engineering fabric intended for
separation of dissimilar materials with high filtration and permeability
characteristics.

Segmental Concrete Facing Units — KeyStone segmental concrete facing units,
machine made from portland cement, water and mineral aggregates.

Cap Unit — a KeyStone segmental concrete cap unit.

Subdrain — a combined system of slotted pipe, geotextile fabric and gravel,
provided for internal drainage behind or below the reinforced backfill.

Unit/Gravel Fill Layer — granular fill which is within and directly behind the
segmental concrete facing units.

Post Foundation System - a 12” diameter post fence foundation system, used
to facilitate fence/ railing installation.

Reinforced Backfill - compacted granular soil which is within the reinforced soil
volume as outlined on the plans.

Foundation Soil — compacted or in-situ soil beneath the entire wall.

Leveling Pad — a level compacted gravel or non-reinforced concrete footing
upon which the first course of segmental concrete facing units are placed.

Engineer — Terracon Consultants, Inc. — Phoenix, AZ
Geotechnical Engineer — Terracon Consultants, Inc. — Colorado Springs, CO

Structural Geogrids:

The geogrids shall be Miragrid structural geogrid as shown on the plans, or
geogrid of equivalent long-term design and connection strength with the
segmental concrete facing units, consisting of regular grid structure of high
tenacity polyester multifilament yarns woven in tension and finished with PVC
coating.

The manufacturer shall provide the certification that the ultimate strength of the
geogrid as per ASTM D6637 is equal to or greater than the ultimate strength
called for on the drawings.

Geogrid Type Ultimate Long Term Design
Miragrid Strength (Ib./ft) Strength (Ib./ft)
3XT 3650 plf 1843 plf
8XT 7600 plf 3838 pif
Geotextiles:

The geotextile shall be Mirafi 160N as shown on the plans, or equivalent,
consisting of spun-bound 100% continuous filament polyester needle punched
engineering fabric.

Segmental Concrete Facing Units:

The segmental concrete facing units shall be manufactured by a licensed
KeyStone Representative.

All concrete wall units including cap units shall have a minimum net 28-day
compressive strength of 3,000 psi. The concrete units shall have the required
freeze/thaw protection with a maximum absorption rate of 6 percent.

1. Cementatious materials used in the manufacture of the units shall be
Type | or Type Il Portland cement in accordance with ASTM C-150.

2. All aggregates used in the manufacture of the units shall be normal
weight conforming to ASTM C-33.

2.05

2.06

2.07

2.08

3. Other Constituents - Air entraining agents, coloring pigments, integral
water repellents, finely ground silica, and other constituents shall be
previously established as suitable for use in segmental concrete
retaining wall units and shall conform to applicable ASTM Standards or
shall be shown by test or experience not to be detrimental to the
durability of the segmental concrete facing units or any material
customarily used in masonry construction.

Exterior dimensions of units may vary in accordance with ASTM C-1372.
KeyStone Compac units shall have a minimum of 1 square foot face area each.
Segmental concrete facing unit dimensions shall not differ more than + 1/8 inch
(3.2 mm) from the manufacturer's published dimensions.

KeyStone Compac block units with unit fill shall provide a minimum of 150 psf
of wall face area. Fill which is placed within the dimensions of the units may be
considered as 80% of the effective weight.

KeyStone units shall have angled sides capable of concave and convex
alignment curves with a minimum radius of 3-1/2 feet.

KeyStone Units shall be interlocked with non-corrosive fiberglass pins.
Finish and Appearance

1. All units shall be sound and free of cracks or other defects that would
interfere with the proper placing of the unit or significantly impair the
strength or permanence of the construction. Minor cracks incidental to
the usual method of manufacture, or minor chipping resulting from
shipment and delivery, are not grounds for rejection.

2. The exposed surfaces of units shall be free of chips, cracks or other
imperfections when viewed from a distance of 10 feet under diffused
lighting.

Sampling and Testing

1. Sample and test units for compressive strength and absorption in
accordance with the applicable provisions of ASTM Method C-140.
Compressive strength test specimens shall conform to the saw-cut
coupon provisions of section 5.2.4 of ASTM C-140 with the following

exceptions:
a. Coupons shall have a minimum thickness of 1-1/2 inches (38.1
mm).
Color
1. Block samples, indicating available colors, shall be provided to the

Owner/developer for color selection prior to construction.

Fiberglass Connecting Pins:

Connecting pins shall be 1/2 inch diameter thermoset isopthalic polyester resin-
pultruded fiberglass reinforcement connecting pins or equivalent to provide
connection between vertically and horizontally adjacent units.

Connecting pins shall have a minimum flexural strength of 128,000 psi and
short beam shear of 6400 psi.

Connecting Pins shall be capable of holding the geogrid in the proper design
position during backfilling.

Base Leveling Pad Materials and Unit/Gravel Fill for Block:

Base Leveling Pad Material: Material for leveling pad shall consist of
compacted sand, gravel, crushed rock or any combination thereof (use soil
types GP, GW, SW, SP or SM), a minimum of 8 inches in thickness,
constructed to the minimum dimensions shown on the construction drawings.
Non-reinforced concrete may also be used.

Unit/Gravel Fill: Fill for units shall consist of clean 1" minus free-draining well
graded crushed stone or granular fill, meeting the requirements of the following
gradation tested in accordance with ASTM D-422:

Sieve Size Percent Passing
NG 100
BMAINCN ...t 75-100
NO. 4. 0-10
NO. B0 0-5

Unit/Gravel fill shall be placed within the cores of, between, and behind the
units as indicated on the design drawings. Not less than 1.3 cubic foot of
drainage fill shall be used for each square foot of wall face unless otherwise
specified.

Reinforced Wall Backfill:

Reinforced backfill shall consist of suitable granular materials meeting the
requirements of CDOT Class 1 Structural Backfill per Section 703.08a of the
CDOT Standard Specifications and the following gradation as determined in
accordance with ASTM D-422:

Sieve Size Percent Passing
2NCH. 100
NO. 4. 30-100
NO. B0 10 - 60
NO. 200.. .. e 5-20

The liquid limit shall not exceed 35 and the plasticity index of the fine fraction
shall not exceed 6.

USCS soil types CL, CH, ML, MH, or SC shall not be used in any portion of the
wall backfill including retained materials placed beyond the reinforced zones.

All reinforced backfill materials shall also have the minimum engineering
properties shown in Section 4.01, ltem A.

All backfill materials, whether on-site or imported, shall be approved by the
Engineer prior to construction.

Test results of all proposed backfill materials, whether on-site or imported, shall
be submitted to the Engineer for approval prior to construction.

Subdrain:

Geotextile used for subdrain construction shall be non-woven needle-punched
fabric such as Mirafi 160N or equivalent.

Drain pipe shall be 4-inch diameter slotted PVC or HDPE such as ADS
Drainguard or approved equivalent.

Gravel shall be clean 3/4-inch minus free draining stone or crushed rock with
no more than 5% passing a U.S. No. 200 sieve.

2.09

A.

2.10

Post Foundation System:

Post foundation system used for handrails and fence posts shall be a
polypropylene sleeve such as Sleeve-It™ SD-1.

The Sleeve-I1t™ SD-1 product shall be evenly spaced no farther apart than 8
feet on centers in any case.

Use of the Sleeve-It™ SD-1 system is limited to the following fencing
applications without consideration of wind loading:

1. 8-foot high and under chain link fences

2. 6-foot high and under wood fence with gaps between boards

3. 6-foot high and under balustrade PVC, steel, aluminum or wrought iron
fences.

For other fencing systems not meeting the criteria above, contact the Sleeve-
It™ system manufacturer to determine suitability.

Delivery, Storage, Handling:
Structural Geogrid and Geotextile

1. Contractor shall check to ensure that the proper materials have been
received upon delivery.

2. All geogrids and geotextiles shall be stored above -20°F (-29°C).

3. Contractor shall prevent excessive mud, wet cement, epoxy, and like
material which may affix themselves to the gridwork, from coming in
contact with the geogrid and geotextile material.

4. Rolled geogrid and geotextile material may be laid flat or stood on end
for storage.

5. Geogrids and geotextiles shall be stored according to manufacturer's
recommendations.

Segmental Concrete Facing Units

1. Contractor shall check the units upon delivery to ensure that proper
materials have been received.

2. Contractor shall prevent excessive mud, wet cement, epoxy, and like
materials from coming in contact with and affixing to the units.

3. Contractor shall protect the units from damage (i.e. cracks, chips,
spalls). Damaged units shall be evaluated for usage in the wall
according to ASTM: C-90 and ASTM: C-1372.

SECTION 3: EXECUTION

3.01

3.02

3.03

3.04

Construction:

The excavation shall be carried to the lines and grades shown on the
construction drawings and to the extent necessary to place structural geogrid at
the required embedment lengths. Contractor shall be careful not to disturb
base or existing soils/fills beyond the lines shown except for that necessary to
comply with applicable safety regulations.

Excavations will be made in a manner which will not disturb the existing
construction on the site. Contractor will provide protection or will construct the
walls in such a manner to maintain the integrity of existing improvements
during construction.

In-situ materials excavated from the location of the retaining walls shall be
stockpiled on-site at locations designated by the Owner and in locations which
will not interfere with the execution of the work.

Subgrade Preparation:

Subgrade shall be excavated as required for placement of the leveling pad as
shown on the construction drawings, or as directed by the Geotechnical
Engineer.

Subgrade shall be examined by the Geotechnical Engineer to confirm that the
actual foundation conditions meet or exceed design assumptions. Subgrade
conditions not meeting the required strength shall be removed and replaced
with acceptable material.

Over-excavated areas shall be replaced with compacted granular backfill
material or soils approved by the Geotechnical Engineer to the lines and grade
shown on the construction drawings.

Granular backfill shall be placed in loose lifts not exceeding 12 inches in
thickness, compacted to a minimum of 95 percent of the maximum density as
determined by AASHTO T-99 or ASTM D-698. The moisture content of the
backfill prior to, and during compaction shall be uniformly distributed throughout
each layer and shall be within a range of 2% below, to 2% above optimum
moisture content.

Base Leveling Pad:

Leveling Pad materials shall be placed as shown on the plans, upon
undisturbed soils or compacted subgrade, to a minimum depth of 8 inches.

Leveling Pad materials shall be compacted to provide a level hard surface on
which to place the first course of units. Leveling Pad materials shall be
compacted to a minimum of 95 percent of the maximum density as determined
by AASHTO T-99 or ASTM D-698. The moisture content of the backfill
material prior to and during compaction shall be uniformly distributed
throughout each layer and shall be within a range of 2% below, to 2% above
optimum moisture content. If a well-defined maximum density curve cannot be
generated by impact compaction in the laboratory, the backfill shall be
compacted to a minimum of 75 percent of relative density as determined by
ASTM D-4253 and D-4254.

Leveling Pad shall be prepared to ensure complete contact of retaining wall
units with the base.

Provided that compaction is maintained, leveling pad materials may be
extended linearly beyond the profiles shown on the plans to accommodate full-
sized facing units.

Segmental Concrete Facing Unit Installation:

The first course KeyStone segmental concrete facing units shall be placed on
top of and in full contact with the leveling pad. The units shall be checked for
proper elevation and alignment.

3.05

3.06

3.07

3.08

3.09

3.10

Units shall be placed side by side for the full length of the wall. Proper
alignment may be achieved with the aide of a string line or offset from baseline.

Fiberglass connecting pins shall be installed in the KeyStone units and the
voids in the units filled with tamped unit fill.

All excess material shall be swept from the top of the units prior to installing the
next course. Each course shall be completely filled prior to proceeding to next
course.

Lay up each course of KeyStone units ensuring that connecting pins protrude
into adjoining courses above a minimum of one inch. Two pins are required
per unit. Pull each unit forward, away from the embankment, against the pins
in the previous course and backfill as the course is completed. Repeat
procedure to the extent of wall height.

Where the wall changes elevation, units can be stepped or turned into the

embankment with a convex return end as appropriate. Provide appropriate
buried units on leveling pad in area of convex return end.

Cap Installation:

Place KeyStone Cap units over projecting pins from units below. Pull forward
to set back position. Backfill and compact to finished grade.

As required, provide permanent mechanical connection to wall units with
construction adhesive or epoxy. Apply adhesive or epoxy to bottom surface of
cap units and install on units below.

Subdrain Construction:

Subdrains shall be constructed directly behind the segmental facing units to the
lines, grades and dimensions shown on the plans.

Subdrains should be sloped and drained through weep holes in the face of the
wall at a maximum of 30 feet on center.

Structural Geogrid Installation:

Geogrid shall be oriented with the highest strength axis perpendicular to the
wall alignment.

Geogrid reinforcement shall be placed at the elevations and to the extents
shown on the construction drawings or as directed by the Engineer.

The geogrid soil reinforcement shall be laid horizontally on compacted backfill.
The geogrid shall be pulled taut and anchored prior to backfill placement on the
geogrid. No tensioning of the geogrid materials shall be required.

Geogrid reinforcements shall be continuous throughout their embedment
lengths. Spliced connections between shorter pieces of geogrid will not be
allowed.

Tracked construction equipment shall not be operated directly upon the geogrid
reinforcement. A minimum fill thickness of 6 inches is required prior to
operation of tracked vehicles over the geogrid. Tracked vehicle turning should
be kept to a minimum to prevent tracks from displacing the fill and damaging
the geogrid.

No changes to geogrid layout, including, but not limited to, length, geogrid type,
or elevation, shall be made without the approval of the Engineer.

Post Foundation System Installation:

Place the Sleeve-It™ SD-1 Systems at locations of fence posts or railings
supports at a maximum spacing of 8 feet on center.

Assemble and Install Sleeve-t™ SD-1 manufacturer’s

recommendations.

Systems per

Prepare a level area approximately 24” wide by 36” deep behind the wall face.
The prepared area should be 24” below the proposed top of wall not including
the cap stone. Place the Sleeve-It™ unit on the level surface in an upright
position with the front edge of the unit flush against the back of the wall.
Muiltiple units should be spaced in accordance with fence specifications no
longer than 8 feet on centers.

Encapsulate and stabilize the Sleeve-It™ unit by placing and compacting
sufficient backfill material layers as required. Slit the geogrid perpendicular to
the wall face just enough to fit around the base of the unit while ensuring the
geogrid remains properly attached to the wall. Continue the backfilling process
until the material reaches the top of the tower. Do not remove the perforated
lid until ready to place post. Do not step on perforated lid, as this could cause
serious bodily injury.

Punch the perforated lid using a mallet or hammer to expose the inside of the
Sleeve-It™ unit. Detached lids can be left inside the unit or discarded prior to
pouring the infill material.

Place post through the exposed area and rest of the flat ground surface area
inside the Sleeve-It™ cavity. Ensure that the post is upright and level and hold
in place while carefully pouring infill material such as concrete through the
exposed cavity. Follow guidelines as specified by infill supplier. Concrete is
highly recommended as infill material.

Reinforced Backfill Placement:

Reinforced backfill shall be placed, spread, and compacted in such a manner
that minimizes the development of slack in the geogrid.

Reinforced backfill shall be placed and compacted in lifts not to exceed 6
inches where hand compaction is used, or 8-10 inches where heavy
mechanical compaction equipment is used.

Reinforced backfill shall be compacted to a minimum of 98 percent of the
maximum density as determined by AASHTO T-99 or ASTM D-698. The
moisture content of the backfill material prior to and during compaction shall be
uniformly distributed throughout each layer and shall be within a range of 2%
below, to 2% above optimum moisture content. If a well-defined maximum
density curve cannot be generated by impact compaction in the laboratory, the
backfill shall be compacted to a minimum of 75 percent of relative density as
determined by ASTM D-4253 and D-4254.

Reinforced backfill shall be compacted in all areas to the lines and grades
shown on the plans including all sloped areas.

Only lightweight hand-operated compaction equipment shall be allowed within
4 feet of the face of the wall.

Geotextile Installation:

Geotextiles shall be placed at the elevations, locations and to the extent shown
on the Construction drawings.

Geotextiles shall be placed to separate dissimilar materials. A minimum of 3
inches of soils shall be maintained between any geogrid reinforcement and the
geotextile fabric.
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3.1

3.12

Site Drainage:

At the end of each day's operation, the Contractor shall slope the last lift of
reinforced backfill away from the wall facing to rapidly direct runoff away from
the wall face. The Contractor shall not allow surface runoff from adjacent areas
to enter the wall construction site.

Finished grading at the top of the wall should provide positive drainage away
from the retaining wall system to prevent infiltration of water into retained soils
which may increase lateral pressures on the structure.

Quality Assurance:

Quality Assurance and Special Inspection for the project, shall be conducted in
accordance with the applicable portions of the Uniform Building Code,
International Building Code and the Building Construction and Safety Code,
NFPA 5000, or as required by the governing building department.

All Special Inspectors shall be under the supervision of a registered engineer.

Testing and inspection services shall be performed only by trained and
experienced personnel and experienced technicians currently qualified for the
work they are to perform.

If Special Inspection is provided by anyone other than the Engineer of Record,
the qualifications of all special inspectors shall be reviewed and approved by
the Engineer of Record. All work requiring Special Inspection shall be made
available and remain accessible and exposed until it is observed by the Special
inspector.

Duties of the Special Inspector:

1. The Special Inspector shall observe the work requiring special
inspection for conformance with the approved design drawings and
specifications.

2. The Special Inspector shall furnish inspection reports to be kept at the
site for use by the Building Official, the Contractor and the Engineer of
Record. If Special Inspection is provided by anyone other than the
Engineer of Record, reports shall be submitted to the office of the
Engineer of Record on a weekly basis. All discrepancies shall be
brought to the attention of the Contractor for correction, then if
uncorrected, to the design authority and the Building official.

3. Upon completion of the assigned work, the Special Inspector shall
complete and sign a final report certifying that to the best of his
knowledge, the work is in conformance with the approved plans and
specifications, and the applicable workmanship provisions of the code.

The following Special Inspection Schedule provides the types, extents and
frequency of specific items requiring special inspections and structural tests as
part of this project:

SPECIAL INSPECTION SCHEDULE

Frequency

Areas requiring

A . . o Comments:
special inspection: Continuous | Periodic

SPECIAL CASES (1705.1)

Special Inspection shall be
made of the type, location,
orientation and plumbness

X of segmental block
placement in each wall.
Blocks shall be examined for
defects.

Segmental
Block

Special Inspection shall be
made of the type, location,
X orientation and extent of
geogrid and geotextile
placement in each wall.

Geogrid and
Geotextile

Special inspection shall be
Subdrain made of the placement and
Installation extent of the subdrain
system within each wall.

SOILS (1705.6)

Verify excavations are
extended to proper depth
and have reached proper
material.

Excavations X

In accordance with ASTM

D-6938 or ASTM D-1556.

¢ Subgrade — One test
every 500 to 1000 square
feet of subgrade area.

¢ Base Leveling Pad — One
test every 200 lineal feet
of wall length.

¢ Reinforced Backfill - One
test every 500 to 1000
square feet of backfill per
lift.

Field Density X

In accordance with AASHTO
Moisture- or ASTM criteria as
Density X specified for subgrade, base
Relationships leveling pad, and reinforced
backfill.

In accordance with ASTM

D-422.

o Unit Fill - One test every
500 cubic yards of
material.

o Wall Backfill — One test
every 500 cubic yards of
material.

Gradation
Analysis & X
Atterberg Limits

Verify use of proper
materials, densities and lift
Wall Backfill X thickness during placement
and compaction of
reinforced backfill.

A minimum of no less than
two (2) tests per soil type or
change in soil borrow
source. At the discretion of
Direct Shear the Engineer, additional

Testing tests may be required if the
source material or gradation
of the MSE reinforced
backfill changes during
construction.

SECTION 4: DESIGN NOTES FOR RETAINING WALL SYSTEM

4.01

A

Design Parameters:

Design of the reinforced soil structure is based on the following parameters:

Wall Segment Friction Angle Cohesion Unit Weight
Reinf. Backfill 34° 0 psf 125 pcf
Native Sand Soils —
Foundation and 32° 0 psf 120 pcf
Retained
Sand Fill Materials —
Foundation and 31° 0 psf 120 pcf
Retained

internal Stability of Walls

Minimum Factor of Safety on Geogrid Strength...................cc, 1.5
Minimum Factor of Safety on Geogrid Pullout...................oc, 1.5
Minimum Factor of Safety on Connections (Peak Load Criterion) ................. 1.5
Internal Compound Stability ..........c.oooiiiii e 1.3
Percent Coverage of Geogrid...........cccceviiiiiiiiiiiiiiii e 100%
External Stability

Minimum Factor of Safety Against Base Sliding...................cccococn, 1.5
Minimum Factor of Safety Against Overturning ...........cccccoeiiiiiiiiicee . 20
Minimum Factor of Safety for Bearing Capacity ................ccccoiviiiiennnn. 2.0
Minimum Factor of Safety (Global Stability)...........cccccccociiiiiiiiiiii. 1.5
Uniform Surcharge (TraffiC) ... 250 psf
Uniform Surcharge (Pedestrian) ... 100 psf
Hydrostatic Loading ........c.ooiiiiiiii e None
Factor of Safety Seismic Conditions ..............ccccccvn, 0.75xStatic FS
Seismic Acceleration Coefficient (A)........ccccvv i 0.118¢g
Horizontal Seismic Coefficient (Kh) for Internal and External Stability ....... 0.157
Horizontal Seismic Coefficient (Kh) for Global Stability ............................. 0.059
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SECTION 5.

GENERAL TECHNICAL NOTES FOR SOLDIER PILE AND

5.01

LAGGING RETAINING WALLS

Description:

The work shall consist of furnishing and constructing permanent and temporary
soldier pile and lagging retaining walls in accordance with this technical scope of
work and in reasonably close conformity with the lines, grades, and dimensions

shown on the Grading and Erosion Control Plan for Northgate Subaru, by Terra
Nova Engineering, Inc., Sheet No. 8, Project No. 2326.00, dated May 19, 2025.

5.02

5.03

5.04

Work Included:

Excavating and placing steel soldier piles and placement of concrete in the
drilled shaft portions of the retaining wall below grade as specified herein
and as shown on the construction drawings.

Construction of subsurface drainage systems as shown on the construction
drawings.

Furnishing and placing shotcrete/concrete facing and reinforcement as part
of the soldier pile wall.

Reference Documents:

American Association of State Highway and Transportation Officials

M-6  Fine Aggregate for Portland Cement Concrete

M-80 Coarse Aggregate for Portland Cement Concrete

T-24  Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

T-260 Sampling and Testing for Chloride lon in Concrete and Concrete
Raw Materials

American Society for Testing and Materials Standards

A-185 Specification for Steel Welded Wire, Fabric, Plain, for Concrete
Reinforcement

A-497 Specification for Welded Deformed Steel Wire Fabric for Concrete
Reinforcement

A-572 Standard Specification for High-Strength Low-Alloy Columblum-
Vandlum Structural Steel

C-33  Specification for Concrete Aggregates

C-94 Specification for Ready-Mixed Concrete

C-109 Test Method for Compressive Strength of Hydraulic Cement Mortars

C-150 Specification for Portland Cement

C-231 Test Method for Air Content of Freshly Mixed Concrete by Pressure
Method

C-260 Specification for Air-Entraining Admixtures for Concrete

C-494 Specification for Chemical Admixtures for Concrete

C-595 Specification for Blended Hydraulic Cements

C-618 Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as an Admixture in Portland Cement Concrete

C-642 Test Method for Specific Gravity, Absorption, and Voids in Hardened
Concrete

C-685 Specification for Concrete Made by Volumetric Batching and
Continuous Mixing

C-1240 Specification for Silica Fume for Use in Hydraulic Cement Concrete
and Mortar

Federal Highway Administration (FHWA) — Earth Retaining Structures, June
2008, FHWA NHI-07-071.

American Concrete Institute (ACI),

ACI 301 Specification for Structural Concrete

ACI 305 Guide to Hot Weather Concreting

ACI 308 Guide to External Curing of Concrete

ACI 309 Guide for Consolidation of Concrete

ACI 318 Building Code Requirements for Structural Concrete

California Department of Transportation (Caltrans), Trenching and Shoring
Manual, dated August 2011.

Terra Nova Engineering, Inc., Grading and Erosion Control Plan, Northgate

Subaru, Sheet No. 8, Project No. 2326.00, dated May 19, 2025.

Terracon Consultants, Inc., Geotechnical Engineering Report, Northgate
Subaru, Project No. 23245098, dated October 25, 2024.

Terracon Consultants, Inc., Geotechnical Engineering Report, Northgate
Subaru Retaining Walls, Project No. 23245149, dated February 14, 2025.

Where specifications and reference documents conflict, the Engineer shall
make final determination of the applicable document.

Special Provisions:

The designs presented herein are based on wall profiles, soil parameters,
foundation conditions and loadings stated in documentation as outlined in
Section 5.03, Items F through H, and Section 8.01.

The Contractor shall be responsible for the cost of all means of subsoil
improvement; cost of additional subsoil exploration; and for all labor tools,
equipment and incidentals necessary to complete the work.

The Contractor shall be responsible for complying with all federal, state and
local requirements for execution of the work, including local building
inspection and current OSHA excavation regulations.

Prior to undertaking any grading or excavation of the site, the Contractor
shall confirm the location of proposed soldier pile and lagging wall and all
underground features, including utility locations within the area of
construction.

All work undertaken in the construction of the soldier pile retaining wall is
subject to the quality control/assurance and special inspection provisions
outlined in Section 7.09.

Where there is potential for soldier pile wall/utility conflicts, Terracon should
be afforded the opportunity to review the utility plans for review and
modification of these plans as necessary.

Terracon has completed engineering design of the proposed retaining wall,
including internal stability and local external stability where applicable,
based upon the information provided to us as outlined above. Any changes
in planned grading, locations of structures or changes in wall profiles should
be brought to the attention of Terracon for modification of the wall designs as
necessary.

The Contractor shall verify all dimensions and grades prior to wall
construction.

SECTION 6: MATERIALS

6.01

6.03

6.04

C.

6.05

6.06

Definitions:

Soldier Pile Wall — A wall created by sufficiently stiff vertical members placed
within a drilled shaft that resist earth pressures by cantilever reaction.

Steel Piles — galvanized Grade 50 steel W sections of the strength, size and
weight shown on the plans.

Portland Cement Concrete for Drilled Shafts — concrete poured into the
drilled shafts after installation of steel piles. Normal strength (4,000 psi)
concrete is used for the embedded portion of the drilled shaft and lean mix
(500 psi) concrete is used for the retaining portion of the drilled shaft.

Face Drain — a prefabricated vertical geocomposite drainage strip with drain
grate.

Wall Facing — a steel reinforced shotcrete or cast-in-place concrete facing
secured to vertical members for cantilever walls.

Nelson Stud — a welded stud used as a fastener between the steel piles and
shotcrete or cast-in-place concrete wall facing.

Engineer — Terracon Consultants, Inc. - Phoenix, AZ

Geotechnical Engineer of Record — Terracon Consultants, Inc. — Colorado
Springs, CO

Drilled Shafts:

The drilled shaft excavation shall be of the minimum diameter, depths, and
spacing as shown on the plans.

The drilled shaft excavations shall be located at a maximum horizontal
center to center spacing as shown on the plans.

The drilled shafts shall be continuously reinforced with the steel pile sections
as shown on the plans for the entire depth.

All drilled shaft excavations shall be filled with both lean mix concrete and
structural concrete to the grades shown on the plans.

Portland Cement Concrete for Drilled Shafts:

Portland cement conforming to AASHTO M 85 shall be used.

1. Lean mix portland cement concrete shall have a minimum net
compressive strength of 500 psi at 28 days.

2. Nominal strength concrete shall have a minimum net compressive
strength of 4,000 psi at 28 days.

3. Portland cement shall consist of Type I, Il, Il or V in accordance
with ASTM C150.

4 Aggregates used shall be normal weight conforming to ASTM C33.
Steel Pile:

The steel pile shall consist of ASTM A572 or better of the shape and weight
as shown on the construction drawings.

The piles shall be new, straight, undamaged and continuous without splices
or welds.

The piles shall be have a galvanized coating with a minimum coating
thickness of 0.004 inches or 4 mils (0.1 mm) in thickness.

Face Drain:

Drainage Geotextile for drain strip shall consist of AASHTO M288 Class 2
material meeting the following minimum Filtration/Hydraulic properties:

1. Permittivity — 0.2 per second

2. AOS - No. 60 (.25 mm)

Face drain shall consist of prefabricated vertical geocomposite drainage

strip such as Miradrain 6000, Amerdrain 500, Contech C-Drain 11K or
approved equal.

Wall Facing:

Shotcrete Facing

1. Aggregate for shotcrete shall meet the strength and durability
requirements of AASHTO M6/M80 and the following gradation
requirements:

Sieve Size Percent Passing
T2INCN ..., 100
BB INCN ... 90-100
NO. 4 oo 70-85
NO. 8. 50-70
NO. 16 35-55
NO. 30 20-35
NO. B0 ..o 8-20
NO. 100, ..o 2-10
2. Cementatious materials used in shotcrete mixture shall consist of Type

[, I, Il or V Portland cement in accordance with ASTM C150.
3. Wiater shall be clean and potable in accordance with ASTM C94.
4. Chemical Admixtures

a) Accelerators shall be fluid type meeting requirements of ASTM
C1141.

b) Air-Entraining Agents shall conform to ASTM C260.

¢) Water-reducer and Superplastisizer shall be Type A, C, D, E, F,
or G and Retarders shall be Type B or D in accordance with
ASTM C494.

5. Mineral Admixtures

a) Fly Ash shall be cement Type F or C and meeting requirements of
ASTM C618.

6.07

C.

6.08

A

b) Silica Fume shall meet the requirements of ASTMC1240 with a
minimum of 90% silicon dioxide solids content and shall not
exceed 12% by weight of cement.

6. Shotcrete shall be proportioned to be pumped by a concrete pump,
with a minimum of 650 Ibs/yd® and water/cementitious ratio not to
exceed 0.45. All admixtures shall be approved by the Engineer prior to
construction. Admixtures, if approved shall be thoroughly mixed into
the shotcrete at the rate specified by the manufacturer. Accelerators, if
used, shall be non-corrosive to steel and shall not promote cracking or
excessive shrinkage. The accelerator shall be compatible with the
cement used and have a maximum allowable chloride ion content of
0.10% in accordance with AASHTO T260.

7. Air entrainment is required for wet-mix shotcrete. The air content shall
be measured at the truck and shall read between 7 to 10 percent when
tested in accordance with ASTM C231.

8. The shotcrete shall have a minimum 3-day compressive strength of
2,000 psi and a minimum 28-day compressive strength of 4,000 psi.
The 7-day boiled absorption of the shotcrete shall not exceed 8.0%
when tested in accordance with ASTM C642.

9. The aggregate and cement may be batched by weight or by volume in
accordance with the requirements of ASTM C94 or ASTM C685. The
mixing equipment shall thoroughly blend the materials in sufficient
quantity to maintain placing continuity. Ready mix shotcrete, if used,
shall be in accordance with AASHTO M157. The shotcrete shall be
batched, delivered, and placed within 90 minutes of mixing. Retarders
may be used to extend application time beyond 90 minutes with
approval from the Engineer.

10. Premixed and packaged shotcrete may be used for on-site mixing. The
materials shall conform to the manufacturer’s requirements and the
placement time shall be within the manufacturers recommended limits.

1. The shotcrete mix design and application method shall be approved by
the Engineer prior to construction.

12. The permanent shotcrete facing shall have an architectural finish
as required by the Owner.

Cast-In-Place Concrete Facing (Permanent Facing — If used in lieu of
shotcrete)

1. Concrete shall attain a 28-day compressive strength of 4,000 psi.
Concrete shall be sampled every 50 cubic yards or once per day if less
than 50 cubic yards is placed.

2. Concrete slump shall be 5 to 7 inches.

3. Concrete mix design shall be prepared by an independent laboratory
and reviewed and shall be approved by Terracon.

4, Cement shall conform to ASTM C-150 type | or Il. Class C fly ash is
acceptable.
5. Concrete aggregates shall conform to ASTM C-33 for normal weight

concrete. Maximum aggregate size of 1-inch.
6. Maximum water/cement ratio of 0.45.

7. Reinforcing steel shall conform to ASTM A-615 Grade 60, except for
reinforcing steel to be welded shall conform to ASTM A-706. All
preheating and welding of reinforcing bars shall be done in accordance
with AWS D1.4 latest edition and shall be continuously inspected by a
qualified laboratory. Contractor shall furnish to the laboratory, rebar mill
certificate.

8. Concrete forms shall be sufficiently tight to prevent leakage of concrete
and shall be properly braced or tied together so as to maintain the
desired position. Remove all debris from forms before casting any
concrete. Reinforcing to be embedded in concrete shall be securely
positioned before placing concrete.

9. The permanent facing shall have an architectural finish as
required by the Owner.

Nelson Studs:

The Nelson studs shall be standard mild steel studs in accordance with AWS
D11.

The Nelson studs shall be of the length, thickness, and spacing as shown on
the construction drawings.

The Nelson studs shall be new, straight, and undamaged.

Delivery, Storage and Handling:

Cement, Aggregate and Liquid Admixtures

1. Contractor shall check to ensure that the proper materials have been
received upon delivery.

2. Contractor shall store cement to prevent moisture degradation and
partial hydration. Cement that is caked or lumpy shall not be used.

3. Cement shall be stored according to manufacturer's recommendations.

4, Contractor shall store aggregates to prevent segregation and
contamination from foreign materials. Contractor shall not use bottom 6
inches of aggregate pile when in contact with ground surface.

5. Contractor shall store liquid admixtures to prevent evaporation and
freezing.

Steel Reinforcement

1. Contractor shall check the reinforcement upon delivery to ensure that
proper materials have been received.

2. Steel reinforcement shall be stored on supports to prevent steel from
coming in contact with the ground. Contractor shall protect steel from
dirt, rust, and other deleterious substances prior to installation.

3. Contractor shall reject steel reinforcing with heavy corrosion or pitting,
abrasion damage, cuts, nicks, welds and weld splatters. Light rust that
has not resulted in pitting is acceptable.

4, Contractor shall place protective wrap over threaded portions of steel
reinforcing during handling, installing, grouting and shotcreting.

Drainage Textile and Geocomposite Drain Strips

1. Contractor shall check to ensure that the proper materials have been
received upon delivery. Each roll of geotextile or drain strip in shipment
shall be labeled to identify the production run.

2. Drainage geotextile and geocomposite drain strips shall be rolled and
wrapped in protective covering.

3. Contractor shall protect fabric from mud, dirt, dust, debris and shotcrete
rebound. Contractor shall not remove protective covering until
immediately before geotextile or drain strip is to be installed.

4, Contractor shall protect materials from extended exposure to ultra-
violet light.

SECTION 7: EXECUTION

7.01

A

7.02

7.03

Construction:

The excavation shall be carried to the lines and grades shown on the
construction drawings and to the extent necessary to place steel piles at the
required elevations and embedment lengths. Contractor shall be careful not
to disturb base or existing soils/fills beyond the lines shown except for that
necessary to comply with applicable safety regulations.

Excavations will be made in a manner that will not disturb the existing
construction on the site. Contractor will provide protection or will construct
the walls in such a manner to maintain the integrity of existing
improvements. Excavations shall not exceed 5-foot vertical lifts. Where
necessary for stability of the excavation face, the Contractor shall place a
sealing layer (flashcoat) of unreinforced shotcrete or steel fiber reinforced
shotcrete.

In-situ materials excavated from the location of the cantilever walls shall be
stockpiled on-site at locations designated by the Owner and in locations
which will not interfere with the execution of the work.

Soldier Pile Wall Structure Excavation:

The exposed unsupported final excavation face cut shall be made as
required, or as directed by the Engineer.

Complete excavation to final wall excavation line and application of
shotcrete shall be completed during the same work shift unless otherwise
approved by the Engineer. Shotcrete application can be delayed up to 24
hours if Contractor can show that the delay will not adversely affect the
excavation face stability. Shotcrete shall have cured for at least 72 hours or
attained at least the specified 3-day compressive strength before excavating
the next underlying lift.

Where the excavation and installation methods result in a discontinuous
wall, the ends of the constructed wall section shall extend beyond the ends
of the next lower excavation lift by at least 10 feet (3 meters). Slopes at the
discontinuities and at the ends of phased wall sections shall be constructed
to prevent sloughing or failure of the temporary slopes.

All boulders, cobbles, rubble, or other subsurface obstructions encountered
at the wall final excavation face that will protrude into the shotcrete facing
shall be removed. The Contractor shall notify the Engineer 24 hours prior to
removal of any face protrusions. Voids and/or over-excavation beyond the
plan wall excavation line shall be backfilled with shotcrete or concrete, as
approved by the Engineer.

Drilled Shaft/Steel Pile Installation:

Drilled shaft excavations shall be performed by an appropriate drilling
method. The auger holes shall be per the size as shown on the construction
drawings. The drill hole shall be clean of loose soil prior to installation of pile.
Provide temporary steel casing as required to maintain clean shaft
excavations.

The Contractor shall ensure that the sidewalls of the drilled holes (i.e.,
shafts) do not collapse during drilling and prior to pile and concrete
placement. Uncased shafts may be used where the sides and the bottom of
the shaft are stable and may be visually inspected prior to placing the steel
pile and concrete. Casing or drilling muds shall be used where the sides of
the shaft require additional support. Loose material shall be removed from
the bottom of the shaft. No more than 2 inches of standing water shall be
left in the bottom of the shaft prior to beginning the steel pile and concrete
installation.

The steel pile shall be placed in the shaft without difficulty and aligned prior
to general placement of concrete. The Contractor may place up to 2 feet of
concrete at the bottom of the shaft to assist in aligning the pile. The pile
shall be blocked or clamped in place at the ground surface, prior to
placement of concrete. Piles shall be within 1 percent of plumb and the top
of each pile shall be within 2 inches of the location shown on the
construction drawings. Pile section shall be oriented as shown on the
construction drawings.

After loose material is removed and the pile is adequately braced, embed
the pile with concrete as shown on the Drawings. Vibrate the concrete to
ensure displacement of voids. Place drilled shaft concrete using procedures
that minimize contact with the steel piling and to prevent segregation of the
concrete.

Splicing of steel piles shall not be permitted, unless approved in writing by
the Engineer. All structural welding of steel shall be performed by certified
welders qualified to perform the type of welding. All steel piles shall be
cutoff to a true plane at the elevations shown on the Contract Drawings. All
cutoff lengths shall remain the property of the Contractor and shall be
properly disposed of off of the site.

For shafts constructed without casing or driling muds, concrete may be
placed by free-falling the concrete from the ground surface down the shaft
and around the steel pile. If casing is used, the placement of concrete shall
begin prior to casing removal. Remove the casing while the concrete
remains workable. For shafts constructed using slurry, concrete shall be
placed using the tremie method from the bottom of the shaft. The tremie
pipe shall be withdrawn slowly as the level of the concrete rises in the shaft

7.04

7.05

and the level of the tremie pipe outlet shall never exceed the height of the
slurry.

Wall Drainage Construction:

Upon completion of excavation and prior to placement of shotcrete, a wall
drainage network shall be constructed as shown on the Plans, specified
herein, or as required by the Engineer to suit the site conditions. The
drainage network shall consist of installing geocomposite drain strips and
PVC connection pipes as shown on the Plans or as directed by the
Engineer.

Geocomposite drain strips shall be centered between the columns of nails
as shown on the Plans. The drain strips shall be at least 12-inches wide
and placed with the geotextile side against the ground. Secure the strips to
the excavation face and prevent shotcrete from contaminating the ground
side of the geotextile. Drain strips will be continuous and splices shall be
made with a 12-inch minimum overlap such that the flow of water is not
impeded.

Connection pipes shall be as shown on the Plans. Connection pipes shall be
solid PVC pipe installed to direct water from the geocomposite drain strips to
the exposed face of the wall. Connect the connection pipes to the drain
strips using prefabricated drain grates as shown on the Plans.

Drain grates shall be installed per the manufacturer's recommendations. The
joint between the drain grate and the drain strip and the discharge end of the
connector pipe shall be sealed to prevent shotcrete intrusion.

Weepholes shall be provided through the shotcrete facing to drain water
from behind the facing. Install as shown on the Plans. Use PVC pipe to
form the weephole through the shotcrete. All weep holes should be
extended through the permanent facing. Cover the end of the pipe
contacting the soil with a drainage geotextile. Prevent shotcrete intrusion
into the discharge end of the pipe.

Temporary / Permanent Shotcrete Facing:

The Contractor shall ensure that the thickness of shotcrete satisfies the
minimum requirements shown on the Plans using shooting wires, thickness
control pins, or other devices acceptable to the Engineer. The thickness
control devices shall be installed normal to the surface such that they
protrude the required shotcrete thickness outside the surface and maintain a
plane surface. The Contractor shall ensure that the alignment wires are
tight, true to line, and placed to allow further tightening.

The face of the excavation and other surfaces to be shotcreted shall be
clean and free of loose materials, mud, rebound, overspray or other foreign
matter that could prevent or reduce shotcrete bond. Adjacent surfaces shall
be protected from overspray during shooting. Loosening, cracking, or
shattering the ground during excavation and cleaning shall be avoided. Any
surface material that is so loosened or damaged, shall be removed to a
sufficient depth to provide a base that is suitable to receive the shotcrete.
Any material that loosens as the shotcrete is applied shall be removed.
Water flow and standing water shall be diverted or removed prior to
shotcrete facing. Shotcrete shall not be placed on frozen surfaces.

A clean, dry, oil-free supply of compressed air sufficient for maintaining
adequate nozzle velocity and for simultaneous operation of a blow pipe for
cleaning away rebound shall be maintained at all times. The shotcrete
equipment shall be capable of delivering the premixed material accurately,
uniformly, and continuously through the delivery hose. Application thickness,
nozzle technique, air pressure, and rate of shotcrete placement to prevent
sagging or sloughing of freshly-applied shotcrete shall be controlled at all
times.

Shotcrete shall be applied from the lower part of the area upwards to
prevent accumulation of rebound. The nozzle shall be oriented at a distance
and approximately perpendicular to the working face so that rebound will be
minimal and compaction will be maximized. The front face of the
reinforcement shall remain clean during shooting operations, so that
shotcrete builds up from behind, to encase the reinforcement and prevent
voids and sand pockets from forming. A blowpipe shall be used to remove
rebound and overspray immediately ahead of the nozzle. Rebound shall not
be worked back into the construction. Rebound that does not fall clear of the
working area shall be removed. Hardened rebound and hardened overspray
shall be removed prior to application of additional shotcrete, using abrasive
blast cleaning, chipping hammers, high pressure water blasting or other
suitable techniques.

A clearly defined pattern of continuous horizontal or vertical ridges or
depressions at the reinforcing elements after they are covered with
shotcrete will be considered an indication of insufficient reinforcement cover
or poor nozzle techniques and the application of shotcrete shall be
immediately suspended and the Contractor shall implement corrective
measures before resuming the shotcrete operations.

When using multiple layer shotcrete construction, the surface of the
receiving layer shall be prepared before application of a subsequent layer,
by either:

1. Brooming the stiffening layer with a stiff bristle broom to remove all
loose material, rebound, overspray or glaze, prior to the shotcrete
attaining initial set:

2. If the shotcrete has set, surface preparation shall be delayed at
least 24 hours, at which time the surface shall be prepared by
sandblasting or high pressure water blasting, to remove all loose
material, rebound, hardened overspray, glaze, or other material that
may prevent adequate bond.

The Engineer shall have the authority to accept or reject the shotcrete work.
Shotcrete that does not conform to the project specifications may be
rejected either during the shotcrete application process, or completed work.
Shotcrete surface defects shall be repaired as soon as possible after
placement. Remove and replace shotcrete that exhibits segregation,
honeycombing, lamination, voids, or sand pockets. In-place shotcrete
determined not to meet the specified strength requirement will be subject to
placement of additional shotcrete thickness, or removal and replacement as
determined by the Engineer.

Construction joints shall be tapered uniformly toward the excavation face
over a minimum distance equal to the thickness of the shotcrete layer.
Square joints are not permitted. The surface of the joints shall be rough,
clean, and sound. A minimum reinforcement overlap shall be provided at
reinforcement splice joints as shown on the Plans. Clean and wet the
surface of a joint before adjacent shotcrete is applied.
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7.06

7.07

The permanent shotcrete finish shall have an architectural finish as
required by the Owner.

The shotcrete shall be protected if it must be placed when the ambient
temperature is below 41° F (5° C) and falling or when it is likely to be
subjected to freezing temperatures before gaining sufficient strength. Cold
weather protection shall be maintained until the in-place compressive
strength of the shotcrete is greater than 750 psi (5 Mpa). Cold weather
protection includes blankets, heating under tents, or other means acceptable
to the Engineer. The temperature of the shotcrete mix, when deposited, shall
be more than 50° F (10° C) or less than 95° F (35° C). Maintain the air in
contact with shotcrete surfaces at temperatures above 32° F (0° C) for a
minimum of 7 days.

If the prevailing ambient conditions (relative humidity, wind speed, air
temperature and direct exposure to sunlight) are such that the shotcrete
develops plastic shrinkage and/or early drying shrinkage cracking, shotcrete
application shall be suspended. The Contractor shall:

1. Reschedule the work to a time when more favorable ambient
conditions prevail;

2. Adopt corrective measures, such as installation of sun-screens,
wind breaks or fogging devices, to protect the work.

3. Remove and replace newly placed shotcrete exposed to rain that
washes out cement or otherwise makes the shotcrete unacceptable.

Permanent shotcrete shall be protected from loss of moisture for at least 7
days after placement. Shotcrete shall be cured by methods that will keep
the shotcrete surfaces adequately wet and protected during the specified
curing period. Curing shall commence within 1 hour of shotcrete application.
When the ambient temperatures exceed 81° F (27° C), plan the Work such
that curing can commence immediately after finishing. Complete curing in
accordance with the following requirements:

1. The rate of water application shall be regulated to keep the surface
continuously wet and to provide complete surface coverage with a
minimum of runoff. The use of intermittent wetting procedures,
which allow the shotcrete to undergo wetting and drying during the
curing period, is prohibited.

2. Curing compounds shall not be used on any surfaces against which
additional shotcrete or other cementitious finishing materials are to
be bonded unless the surface is thoroughly sandblasted in a
manner acceptable to the Engineer. Membrane curing compounds
shall be spray applied as quickly as practical after initial shotcrete
set at a coverage of not less than 100 ft%/Gal.

3. Film curing with polyethylene sheeting may be used to supplement
water curing on shotcrete that will be covered later with additional
shotcrete or concrete. Spray the shotcrete surface with water
immediately prior to installation of the polyethylene sheeting.
Polyethylene sheeting shall completely cover the surfaces. Overlap
the sheeting edges for proper sealing and anchorage. Joints
between sheets shall be sealed. Promptly repair any tears, holes,
and other damage. Anchor sheeting as necessary to prevent
billowing.

Construction tolerances for the permanent shotcrete facing are as follows:

1. Horizontal Location of Wire Mesh; Rebar; from Plan location; 0.5
inches (10 mm)

2. Spacing between reinforcing bars, from plan dimension: 1 inch (25
mm).

3. Reinforcing lap, from specified dimension: 1 inch (25mm)

4, Complete thickness of shotcrete, from plan dimension:
a) If troweled or screeded: -0.5 inch (15 mm)

b) If left as shot: 1.25 inches- (30 mm)

5. Planeness of finish face surface-gap under 10 foot (3 meter)
straightedge:
a) If troweled or screeded: -0.5 inch (15 mm)

b) If left as shot: 1.25 inches- (30 mm)

Compact backfill within 3 feet (1 meter) behind the wall facing upper
cantilever using light mechanical tampers.

Nozzlemen and helpers shall be equipped with gloves, eye protection, and
adequate protective clothing during the application of shotcrete. The
Contractor shall be responsible for meeting all federal, state and local safety
code requirements.

Cast-In-Place Concrete Permanent Facing (If Used In Lieu of

Shotcrete):

Cast-In-Place concrete facing shall be constructed to the minimum thickness
shown on the Plans.

Construct and erect concrete formwork in accordance with ACI 301.

Concrete shall be placed, consolidated and cured in accordance with ACI
318 requirements. Hot weather concreting shall be performed in accordance
with ACI 305 recommendations. Concrete curing compound shall conform to
the requirements of ACI 308.

Perform concrete reinforcing work in accordance with ACI 301 and manual
of practice.

Use equipment and procedures for consolidation of concrete in accordance
with the recommended practices of ACI 309 to suit the type of concrete and
project conditions. Concrete shall not be dropped through reinforcing steel to
cause segregation of aggregates. In such cases, hoppers and chutes or
trunks of variable lengths shall be used so that the free unconfined fall of
concrete shall not exceed 6-feet.

Site Drainage:

The Contractor shall provide positive control and discharge of all surface
water that will affect construction of the soldier pile retaining wall.

The Contractor shall not allow surface runoff from adjacent areas to enter
the wall construction site.

7.08

7.09

Site Safety:

Daily inspections should be made of the excavation and adjacent areas,
particularly at the tops of the cut slopes, by a competent person as defined
by OSHA in 29 CFR Part 1926. Inspections should be made to evaluate
conditions as outlined in applicable parts of the regulations. Any abnormal
conditions should be evaluated for the potential impact on slope stability.

Raveling of the slope face may occur during construction, a shotcrete
flashcoat may be necessary.

The stability of the slopes is highly dependent upon maintaining relatively
dry (or existing) conditions. Surface drainage should be directed away from
the face of all excavations. Ponding should not be allowed above any of the
excavation slopes. On-site engineering observations of excavation
conditions are recommended after any precipitation event during
construction.

Spoil piles, other materials, and construction traffic should be maintained a
sufficient distance from the edge of the crest of the slope. Soil piles should
be located laterally from the edge of the excavation a minimum distance
equal to the excavation depth and construction traffic should be a minimum
of 10 feet from the crest of the slope.

OSHA dictates the competent person responsible for site safety must have
knowledge of soil analysis, the use of protection systems, and OSHA
standards and have the authority to take prompt measures to abate
excavation hazards. This would require daily on-site inspection before
workers enter the excavation, inspections periodically throughout the day
and after rainfall or other hazard increasing occurrences. The person or
persons responsible for performing the excavations should be familiar with
the appropriate OSHA guidelines and excavation plan.

Quality Assurance:

Quality Assurance and Special Inspection for the project, shall be conducted
in accordance with the applicable portions of the Uniform Building Code,
International Building Code and the Building Construction and Safety Code,
NFPA 5000, or as required by the governing building department.

All Special Inspectors shall be under the supervision of a registered
engineer.

Testing and inspection services shall be performed only by trained and
experienced technicians currently qualified for the work they are to
perform.

If Special Inspection is provided by anyone other than the Engineer, the
qualifications of all special inspectors shall be reviewed and approved by the
Engineer.

All work requiring Special Inspection shall be made available and remain
accessible and exposed until it is observed by the Special Inspector.

Duties of the Special Inspector:

1. The Special Inspector shall observe the work requiring special
inspection for conformance with the approved design drawings and
specifications.

2. The Special Inspector shall furnish inspection reports to be kept at

the site for use by the Building Official, the Contractor and the
Engineer. If Special Inspection is provided by anyone other than the
Engineer, reports shall be submitted to the office of the Engineer on
a weekly basis. All discrepancies shall be brought to the attention of
the Contractor for correction, then if uncorrected, to the design
authority and the Building official.

3. The testing agency shall submit written reports to the Engineer of
all inspections on a weekly basis. Such reports shall include a
description of the work performed, deficiencies noted in the
construction and corrective action undertaken to resolve such
deficiencies. The written reports will also include the location,
type and results of all tests taken on the project.

4, Upon completion of the assigned work, the Special Inspector shall
complete and sign a final report certifying that to the best of his
knowledge, the work is in conformance with the approved plans and
specifications, and the applicable workmanship provisions of the
code.

Please see the “Special Inspection Schedule” for the types, extents and
frequency of specific items requiring special inspections and structural tests
as part of this project.

SPECIAL INSPECTION SCHEDULE

L Frequenc
Areas requiring . : y. . Comments:
special inspection: Continuous| Periodic
SPECIAL CASES (1705.1)
Special inspection shall be
made of the placement
Subdrain X and extent of the subdrain
Installation system within the soldier
pile and lagging retaining
wall.
CONCRETE CONSTRUCTION (1705.3)
Shotcrete facing Verify size, clearances,
reinforcing steel X splices and proper ties.

placement

Verify mix design meets
strength, durability and

gradation requirements
outlined in Section 2.08.

Verify required
design mix

In accordance with IBC
Shotcrete Section 1075.3. Includes
Placement/ X sampling for air, slump,
Sampling strength and temperature
techniques.

In accordance with
AASHTO T-24 and ASTM
C-642

Nine Cores for every 5,000
square feet of shotcrete
placed.

- 3 cores shall be tested at
X 3 days for compressive
strength

- 3 cores shall be tested at
28 days for compressive
strength

- 3 cores shall be tested at
7 days for boiled
absorption.

Shotcrete Drilled
Cores

DEEP FOUNDATION ELEMENTS (1705.7)*

Inspect drilling operations
per Section 3.04 and
maintain complete and
accurate records for each
element.

Drilling operations X

Verify location, plumbness,

Placement of element diameters and

elements X appropriate embedment
depths.
Reinforcing steel Verify size, clearances,
and concrete X splices and proper ties.
placement Record concrete volumes.

Perform tests in
accordance with ASTM C-
31.

- A minimum of 4 cylinder
specimens shall be made
for every 50 cubic yards of
X concrete placed or a
minimum of once per day.
- The testing shall include
one specimen tested at 7
days, 2 specimens at 28
days, and one specimen
for later testing if required.

Sampling and
Testing

* The Contractor shall provide equipment for checking the dimensions and
alignment of each shaft excavation. The dimensions and alignment shall be
determined by the Contractor but shall be observed by the Special
Inspector. The Special Inspector will check the alignment of the drilling
equipment at the beginning of shaft construction and periodically thereafter.
Final shaft depth shall be measured after final cleaning by the Contractor.

SECTION 8: DESIGN NOTES FOR SOLDIER PILE AND LAGGING WALL SYSTEM

8.01

A

Design Parameters:

Design of the soldier pile wall structure is based on the following parameters:

Depth From e .
. Friction . Unit
Soil Type Ground o Cohesion —
Surface Angle Weight
Sand Fill o
Materials 0-31t 31 0 psf 120 pcf
Native
Sand > 3 ft 32° 0 psf 120 pcf
Soils
Internal Stability
Structural Ratio (STR) For Moment in the Pile................ Below 1.0
Structural Ratio (STR) For Shear in the Pile..................... Below 1.0
External Stability
Minimum Factor of Safety Against
Embedment (Temporary Shoring)..............ocooiiii, 1.2
Minimum Factor of Safety Against
Embedment (Permanent) ... 1.3
Minimum Factor of Safety Against
Rotational Stability (Temporary Shoring)..................coooiiinnn. 1.3
Minimum Factor of Safety Against
Rotational Stability (Permanent) ................cocooiiiii, 1.5
Minimum Factor of Safety Against Global Stability ..................... 1.5
Maximum Allowable Deflection ......................... Approx. 0.5-inches
Hydrostatic Loading ...........coooiiii None
Seismic Acceleration Coefficient (A)..............ooooi, 0.118g
Horizontal Seismic Coefficient (Kh)...............oooiiiiil, 0.059
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VERTICALLY SKEW GEOGRID TO
AVOID CONFLICT WITH STORM DRAIN
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PIPE. SEE DETAIL ON SHEET RW-DS5.
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GEOGRID EXTENTS (TYP.)
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PROPOSED STORM SEWER PIPE BELOW THE
PROPOSED RETAINING WALL (BY OTHERS).
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ND = e

B
-D5
\

PROPOSED DROP INLET STRUCTURE (
OTHERS). CUT GEOGRID NEATLY AROU
STRUCTURE. SEE DETAIL ON SHEET RW

u

STA 5+40.0

UE

SS

—

PROPOSED DROP INLET STRUCTURE (BY
OTHERS). CUT GEOGRID NEATLY AROUND
STRUCTURE. SEE DETAIL ON SHEET RW-DS5.
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ST

ST

ST

ST

ST

ST

ST

ST
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i - . J |
8-Md 133HS NOd4 AdNNILNOD
ANI'THOLVIA

UE

ST

T

APPROXIMATE SCALE

WL

WALL A SITE PLAN - STA 5+40.0 TO 8+08.2

=10 FEET

1|l

GRS
s
/

N\

VvV VMV VY

NOTE: DROP INLET STRUCTURES SHOWN IN THE PROFILE

WL
VNV PV VSN VIS Y™

v VY

VIEW BELOW ARE SHOWN FOR ILLUSTRATIVE PURPOSES

ONLY. SEE CIVIL PLAN SHEETS FOR DETAILS.

N

IN
VSV VNV

— 6760.00

6755.00

0l-Md 133HS NO d3NNILNOD

1334 NI NOILVAT 13

6740.00

6735.00

6730.00

6725.00

MIRAGRID 3XT STRUCTURAL GEOGRID REINFORCEMENTS

NOTE: TO AVOID CONFLICTS, UTILITIES AND DROP
INLET STRUCTURES SHOULD BE CONSTRUCTED

BEFORE OR COINCIDENTALLY WITH CONSTRUCTION

OF THE PROPOSED RETAINING WALLS.

MIRAGRID 3XT AND 8XT STRUCTURAL
GEOGRID REINFORCEMENTS

|

A 00°€5/9 MOL

,

19°¢v/.9 MOd

00°¢v.9 MOd

€€°¢5/9 MOL

€¢°1v.9 MOd

€€°¢5/9 MOL

€€°¢5/9 MOL

€¢° 1.9 MOd

002549 MOL

MINIMUM GEOGRID EMBEDMENT LENGTH "L" = 10.5 FEET

€¢°1v.9 MOd

£9°0v.9 MOd

191629 MOL

0016929 MOL

PROPOSED DROP INLET STRUCTURE (BY
OTHERS). CUT GEOGRID NEATLY AROUND

STRUCTURE. SEE DETAIL ON SHEET RW-D5.

00°0.9 MOd

\

|

198€/9 MOd

008€/.9 MOd

€€°099 MOL

19°6v.9 MOL

IS

o

|

€€°.€/9 MOd

STA 8+08.2
TURN POINT

STA 7+86.0

STA 7+69.8
TURN POINT

STA 7+54.5

STA 7+23.0

STA 6+94.7
TURN POINT

STA 6+75.0

10

SCALE: 1" =10'

APPROXIMATE SCALE

1/99€/9 MOd

€€°6v.9 MOL

00°67.9 MOL

PROPOSED DROP INLET STRUCTURE (BY
OTHERS). CUT GEOGRID NEATLY AROUND
STRUCTURE. SEE DETAIL ON SHEET RW-D5.

009€.9 MOd

STA 6+48.0

\\\\\\\\

[ O

19'¥€/9 MOd

MIN. GEOGRID EMBEDMENT LENGTH "L" = 13.5 FEET

00'¥€.9 MOd

19¢€/9 MOd

00'6v.9 MOL

\‘—(
L
T T

00°¢€.9 MOd

00°¢€.9 MOd

A

|

006729 MOL

006729 MOL

"L"=20.0 FEET

€€°1€.9 MOd

€¢°1€/9 MOd

1)
&

6760.00 —

6755.00

6750.00

1334 NI NOILVAT 13
8-Md 133HS WOdH4 dINNILNOD

6730.00

6725.00

STA 6+03.8

STA 5+65.5

STA 5+54.3

STA 5+40.0

WALL A STA 5+40.0 TO 8+08.2: BLOCK AND GEOGRID PLACEMENT

LEGEND:

STA STATION ALONG RETAINING WALL ALIGNMENT

=== KEYSTONE CAP UNITS

MINIMUM GEOGRID EMBEDMENT LENGTH

IIL"

= KEYSTONE COMPAC Il BLOCK UNITS

ELEVATION AT BOTTOM OF BLOCK; TOP OF

LEVELING PAD
TOW ELEVATION AT TOP OF CAP BLOCK

BOW

mmm=  8-INCH LEVELING PAD

—-—-—MIRAGRID 3XT STRUCTURAL GEOGRID

INDICATES CHANGE IN GRID TYPE AND/OR

CHANGE IN GRID ELEVATION

MIRAGRID 8XT STRUCTURAL GEOGRID

—————FINISHED GRADE AT TOP OF WALL

————=—FINISHED GRADE AT BOTTOM OF WALL
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DESIGNED BY:
DRAWN BY:
APPVD. BY:
SCALE:
SHEET NO.:

DATE:
JOB NO.
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10

10
150 FEET

=10 FEET

1|l
1|l

KEY PLAN
N
f
SCALE
1"=150
75

0

APPROXIMATE SCALE
=10 FEET
0

APPROXIMATE SCALE

daTivm ol 1ngv
1334 NI NOILVATTS

ALONG A SEGMENT OF THE SITE IMPROVEMENT

NOTE: TEMPORARY SHORING MAY BE REQUIRED
BOUNDARY EXTENTS IN ORDER TO KEEP THE

EXCAVATION FOR THE MSE WALL WITHIN THE

PROJECT BOUNDARY LIMITS.

— 6775.00
6770.00
6765.00
6760.00

—— 6755.00
6750.00

A 00119 MOL iy Uy inll piiy Bl giiy Anll pliy L L9%5/9 MOgd

STA 2+22.8
END WALL C
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I
[ 1
]
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‘\
[I——

“““““““ L9'¥S.9 MOS
00129 MOL .ﬁurw H‘DHH‘HL% 00'¥5.9 MOSg

END WALL C
STA 2+22.8
STA 2+00.3

ABUTMENT DETAIL
ON SHEET RW-D4

ABUT TO WALL D. SEE

~
~

~

€€°0429 MOL Hptglpuph gl Epiy Hyapngl 00'¥5.9 MOd

P~
—
\
‘ |
"
I
I
-
T
i
:4
I
:'r
3
I
_
STA 1+64.9
TURN POINT

NON

00'¥5.9 MOd
€€°€9.9 MOd

€€°0429 MOL Hnlgipliphlpliy Bnllgliy Hpll g u

TURN POINT
STA 1+64.9

W

5

T‘ :

: [

‘ [

‘ [

W 5755
STA 1+45.5

SITE IMPROVEMENT

/ BOUNDARY EXTENTS
W
T
| |
N |
[ [
T 1
L \
-
L ] ‘
I I

NON\
W

N

€€°049 MOL HH-HHHHHRPHEHHHH

€€°€9.9 MOd

N

N
T
\_‘ [ .
I J_:
=
-—
- I
J_‘ [

1
- I
L

MINIMUM GEOGRID EMBEDMENT LENGTH "L" = 13.0 FEET

TURN POINT

WALL C STA 0+00.0 TO 2+22.8: BLOCK AND GEOGRID PLACEMENT

STA 1+24.3

W

W
WALL C SITE PLAN - STA 0+00.0 TO 2+22.8

STA1+24.3

TURN POINT /

SCALE: 1" =10'

W

e £€°€529 MO9
0016929 MOL A EAAE 192529 MO9

W

MIRAGRID 3XT STRUCTURAL GEOGRID REINFORCEMENTS
Ee—
1
m—
|
I : I
T
J.‘ ‘
-
T
J_: w
[T

"L"=13.0

STA 0+93.8

/

GEOGRID EXTENTS (TYP.) \

= 00'8929 MOL el - H] b I
£9'29/9 MOL P H A 29259 mog

STA 0+60.8

"L"=12.0'

19'¢5/9 MO4d
002549 MOd

= aw 002929 MOL

STA 0+30.0

MINIMUM GEOGRID EMBEDMENT LENGTH
ELEVATION AT BOTTOM OF BLOCK; TOP OF

LEVELING PAD
INDICATES CHANGE IN GRID TYPE AND/OR

CHANGE IN GRID ELEVATION

EFER TO CIVIL PLANS FOR ACTUAL
STAIRWAY LAYOUT AND ELEVATIONS.
‘ [
‘ [
E

F

W
C 2 1.1 I 1 I ||

APPROXIMATE STAIRWAY OUTLINE.

R

STA STATION ALONG RETAINING WALL ALIGNMENT

MINIMUM GEOGRID EMBEDMENT LENGTH "L" = 12.0 FEET
TOW ELEVATION AT TOP OF CAP BLOCK

IIL"
BOW

Fe N Nt R s s s o B B

\

)

BEGIN WALL C
STA 0+00.0

‘

|

00969 MOL 002549 MOd

(BY OTHERS
W
<
(3
o,

STA 0+00.0
BEGIN WALL C

6775.00 —
6770.00
6765.00
6760.00 —
6755.00 —
6750.00 —

1334 NI NOILVAT TS

PROPOSED STAIRWAY

RW-D2 FOR DETAILS.

CONCRETE COPING FOR STAIRWAY.
SEE CROSS SECTION 3 ON SHEET
MIRAGRID 8XT STRUCTURAL GEOGRID

= KEYSTONE COMPAC Il BLOCK UNITS

=== KEYSTONE CAP UNITS

mm=  8-INCH LEVELING PAD
—-—-—MIRAGRID 3XT STRUCTURAL GEOGRID

————— FINISHED GRADE AT TOP OF WALL
—————FINISHED GRADE AT BOTTOM OF WALL

LEGEND:
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““. STA 1+95.0
4

TURN POINT
STA 0+22.9
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DRILLED SHAFT
DIAMETER (IN)

PILE SIZE

W24x117

W24x117
W24x117

MAXIMUM
HORIZONTAL
SPACING (FT)

MIN. PILE
EMBEDMENT
LENGTH (FT)

WALL D: PILE SCHEDULE

MAX. EXPOSED
WALL HEIGHT (FT)

PILE NO.

STATION

0+00.0 TO 0+22.9
0+22.9 TO 2+08.4
2+08.4 TO 2+44 .4
2+444TO 2+92.4
2+92.4TO 3+72.4
3+72.4 TO 4+26.1
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LEGEND:

STA STATION ALONG RETAINING WALL ALIGNMENT

SOLDIER PILE LOCATION; GALVANIZED

GRADE 50 W SECTION

TOW ELEVATION AT TOP OF SOLDIER PILE WALL

(1) PILE NUMBER

BOW ELEVATION AT BOTTOM OF SOLDIER PILE WALL

—————FINISHED GRADE AT TOP OF WALL

CONSTRUCTION JOINT

CJ

—————FINISHED GRADE AT BOTTOM OF WALL

EJ

EXPANSION JOINT
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NOTE: AT LOCATIONS WHERE THE UPPER MOST GEOGRID LAYER IS
1.5 FEET OR LESS BELOW THE FINISHED GRADE AT THE TOP OF WALL,
THE GEOGRID LAYER SHALL BE SKEWED A MAXIMUM OF 15° TO AVOID
DAMAGE TO THE GEOGRID DURING PAVEMENT/CURB CONSTRUCTION.
PROVIDE A MINIMUM OF 4" OF SOIL BETWEEN THE BOTTOM OF
PAVEMENT AND THE TOP OF THE SKEWED GEOGRID LAYER.

WHERE THE BACK OF GEOGRID IS LOCATED WITHIN OR
IMMEDIATELY ADJACENT TO PAVEMENT AND CURBING, IT IS
RECOMMENDED TO EXTEND THE TOP TWO GEOGRIDS A MINIMUM
OF 5 FEET BEYOND THE MINIMUM DESIGN GEOGRID EMBEDMENT

PROVIDE SONOTUBES AT THE LOCATIONS OF
THE POSTS FOR CONSTRUCTION OF THE
GUARDRAIL (MINIMUM 3-FEET BEHIND THE WALL).
CUT GEOGRID NEATLY AROUND SONOTUBES.

SCREEN FENCE OR HANDRAIL PER
BUILDING CODE (DESIGNED BY OTHERS).

PROVIDE GEOTEXTILE SEPARATION FABRIC BETWEEN
REINFORCED BACKFILL AND LOW PERMEABLE MATERIAL.

LENGTH "L" TO REDUCE POTENTIAL DIFFERENTIAL MOVEMENT IN PROPOSED SITE PARKING AND MINIMUM 8-INCH LOW PERMEABLE @L KEYSTONE CAP
THE PAVEMENT SURFACE. SEE DISCUSSION ON SHEET RW-D4. ROADWAY PER CIVIL PLANS. (CLAYEY) COMPACTED ON-SITE SOILS. \ UNIT (TYP.)
TOW EL. (VARIES)
vz N— (R R, T A
R & I &\(/Q\/&\/\\ \&\(/Q\ N
W I —T z\ﬁ//&\//_v/\z\/éf_//\_//\ﬁ/,_;_//y/\// & SLEEVE-IT ™ SYSTEM OR EQUIVALENT.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +\+&r+ +;i++1+ ! :+4 -_— -_— -_— -_— -_— -— -— - ; .AA A SEEDETAILSONSHEETRW-D4
T L L T T L T L L L L s 7 7| FIN
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++ +Jr+++i+++++++i++ - - E - - —_BELOWGRADE ;2 i -
+ + + + + 4+ + 4+ + + + + + + + + + + + o+ o+ o+ + A+ A+ o+ A+ A+ A+ A+ o+ o+ A 2 \_//(j
++i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+ 2 )/SJ( CUTGEOGR'DSNEATLY
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ : SC(; AROUNDSLEEVE-|TSYSTEM
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ — -— -_— - -_— — —_— — % 4 _j,/’<>
+ + + 4+ + + + + + + 4+ + 4+ + 4+ o+ o+ o+ 4+ o+ + o+ o+ 4+ o+ 4+ o+ + o+ o+ o+ o+ o+ + kQ
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ;‘/77% MlNIMUM 1'FOOTOFUNIT/GRAVELFILL
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ _>k C: BEHINDBLOCKCOURSES(TYP)INTHE
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ _ _ _ _ _ _ _ _ _T/:én UPPER10-FEETOFTHERETA'N'NGWALL
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ \ —
+ 4+ + 4+ + + + + 4+ + 4+ + 4+ + + o+ 4+ O+ + o+ o+ 4+ o+ o+ o+ o+ o+ + o+ + o+ :j{
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ]( %,
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 9 KEYSTONECOMPACI”
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++ -— — - - -— i -— — _'_/’<>; BLOCKUNIT(TYP) .
+ 4+ + + + + + + + + 4+ + 4+ + 4+ + o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ ko ;]:E
++++++++++++++++++++++++++++++++++++++++++++++++++++++ SJ%\ ;_%
++++++++++++++++++++++++++++++++++++++++++++++++++++ =\ — .
++++++++++++++++++++++++++++++++++++++++++++++++++ xf%*{g Qé
IR I SRS S IS SR SRS - - - - = - - T J(@ MINIMUM 2-FEET OF UNIT/GRAVEL %'_-J_E
P PR S () FILL BEHIND BLOCK COURSES (TYP.) =15
S \,95\,375/ BETWEEN 10 TO 20-FEET FROM THE < o
+ + + + + + o+ o+ o+ o+ 4+ o+ 4+ 1'FOOT TYP o o N
RETAINED BACKFILL SHALL MEET ()*' - _ _ - _ _ - _ - PO TOP OF THE RETAINING WALL E‘D
ENGINEERING PROPERTIES OUTLINED Lf@@\f@/ Q'E'—CJ
IN THE TECHNICAL SCOPE OF WORK | MINIMUM GEOGRID LENGTH "L" — - N <
+ 4+ + + + + + + o+ + + + o+ o+ + o+ o+ o+ »70\7/ Q>
++++++++++++++++++++++++++++++++++ Czé@‘C{é
+++++ + + ++++++++++++++++++++++ - - - - - - - - . L
++ Q +++++++++++++++++++++ /\C{Q/,Qg;éf
NEW FILL MATERIAL c%é% MINIMUM 3-FEET OF UNIT/GRAVEL
PROPOSED STORM DRAIN - - - - - - - - N FILL BEHIND BLOCK COURSES
PIPE PER CIVIL PLANS P e e e e e e 55 /(TYP.) BEYOND 20-FEET FROM THE
- f(;)\/(‘;( TOP OF THE RETAINING WALL.
+ + + + + + + o+ o+ o+ N
EXISTING GRADE R - - - - - - - _LOW-PERMEABLE (CLAYEY)
PER CIVIL PLANS. \ +*if*i*if*if* COMPACTED ON-SITE SOILS
e b, Vel ol T N AL FINISHED GRADE AT BOTTOM
LT —o—o—0—0—0—0—0—0—0 o H = O /OFWALLPERCIVILPLANS
EXCAVATION PER OSHAN + "+ "+ I =
REQUIREMENTS (TYP CL A //Q\? SNy
e O O O O 0O 0O O 0O O ///\\/%//%///\\///\:/&\\/ &}\/ O \<¢&\</ //\\ Y
REINFORCED BACKFILL SEE SHEET T BOW EL. (VARIES)
RW-2 FOR SPECIFICATIONS MIRAGRID GEOGRID REINFORCEMENT (TYP.). SEE PROVIDE 4" DIAMETER SOLID DRAIN
) WALL PROFILES FOR GEOGRID TYPE, MINIMUM ; PIPE WEEPHOLES AT MAXIMUM 30' ON
4" DIAMETER PERFORATED EMBEDMENT LENGTH AND LAYER ELEVATIONS. 4" DIAMETER PERFORATED ADS OR CENTER (TYP.). SEE DETAIL THIS SHEET
ADS OR PVC PIPE WRAPPED NATIVE SANDY SOILS PER PVC PIPE WRAPPED IN FABRIC. SEE

IN FABRIC THE GEOTECHNICAL REPORT

I { { I
105 OO OO IOHNOO0! POLIOE
Vo

REMOVE PORTION OF /
ADJACENT UNITS TO ALLOW

DRAIN TILE THROUGH FACE

DAYLIGHT DRAIN
THROUGH WALL FACE

PLAN VIEW

2" CUT

2000 PSI NON SHRINK GROUT TO
MEET ASTM C 1107-05 STANDARD
SPECIFICATION (TYP.) \

< N

— 2ND COURSE ABOVE GRADE
1ST COURSE ABOVE GRADE

X

\ FINISHED GRADE AT

BOTTOM OF WALL

F g Ve et Ve S N\
N\

DAYLIGHT DRAIN
THROUGH WALL FACE

SPACING VARIES

B ——

SUB-DRAIN DETAIL THIS SHEET. 8-INCH COMPACTED GRAVEL

LEVELING PAD (TYP.)

@ TYPICAL MSE RETAINING WALL CROSS SECTION (N.T.S.)

DESCRIPTION

6/30/25 [ MWF | UPDATED PER REVISED GRADING PLAN
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30 FEET MAX

PROFILE VIEW RW-D1
DESIGNED BY: | MWF
DRAWNBY: | MWF
APPVD.BY: | DRC

SUB-DRAIN DETAIL FOR TYPICAL WALL SECTION (N.T.S.) SCALE S SO
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SLEEVE-IT ™ SYSTEM OR EQUIVALENT.
SEE DETAILS ON SHEET RW-D4.

PROVIDE GEOTEXTILE SEPARATION FABRIC BETWEEN
REINFORCED BACKFILL AND LOW PERMEABLE MATERIAL.

MINIMUM 8-INCH LOW PERMEABLE
(CLAYEY) COMPACTED ON-SITE SOILS. \

T e e e = - - - ——f = BLOCKUNIT(TYP)
++i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+i+ _ _ _ o _ J‘A;j \CUTGEOGRIDSNEATLY
+++++++++++++++++++++++++++++++++++++++++++++++++++++ ‘7% AROUND SLEEVE-IT SYSTEM
+ + + + + 4+ + 4+ + + +F + + + + + + + o+ o+ o+ o+ o+ o+ o+ LQ
+ + + + 4+ + 4+ + A+ + o+ o+ o+ o+ o+ o+ A+ + ) O
+++++++++++++++++++++++++++++++++++++++++++++++++ %\
+ + + + 4+ 4+ + + + + + + + + + + o+ o+ o+ o+ o+ o+ o+ LQ
+ + + + 4+ 4+ 4+ + A+ o+ o+ o+ o+ o+ A+ — -_— -_— -_— -_— g?é\
+++++++++++++++++++++++++++++++++++++++++++++ - -
D~ MINIMUM 1-FOOT OF UNIT/GRAVEL FILL Is
—— BEHIND BLOCK COURSES (TYP.) IN THE Eg
- - - - - & UPPER 10-FEET OF THE RETAINING WALL. O X
+++++++++++++++++++++++ +++++++++++ s m
I <A - MINIMUM GEOGRID LENGTH "L" /(: - MINIMUM 2-FEET OF UNIT/GRAVEL T =
PSS FILL BEHIND BLOCK COURSES (TYP.) =48
- - - - - ?% '~~~ BELOW UPPER 10-FEET FROM THE g';
P S AR ~ TOP OF THE RETAINING WALL. "
L T T 1-FOOT (TYP) e |=— e G4
RETAINED BACKFILL SHALL MEET e A
ENGINEERING PROPERTIES OUTLINED = _ _ _ _ w S
IN THE TECHNICAL SCOPE OF WORK D= N
++++++++++++++++++++ ;C%gg
++++++++++++++++++ %)/ %:
++++++++++++++++ -_— -_— -— — —— OK?Q/F
T owemuee ey
L 5L [ COMPACTED ON-SITE SOILS
++++++++++ ‘6/‘%)(
+ o+ o+ o+ \
EXCAVATION PER OSHAN - "+ '+ - - - - - i o FINISHED GRADE AT BOTTOM
REQUIREMENTS (TYP.) O 8\/ =/ Q /OFWALL PER CIVIL PLANS
REINFORCED BACKFILL SEE SHEET . - - - - - ;/g/ijjg;& ///\/\j” L —
RW-2 FOR SPECIFICATIONS RPN O N 77/ 4 !

/ UNIT (TYP.)

SCREEN FENCE OR HANDRAIL PER
BUILDING CODE (DESIGNED BY OTHERS).

EXISTING GRADE

KEYSTONE CAP PER CIVIL PLANS.

TOW EL. (VARIES) ¢7

MIRAGRID GEOGRID REINFORCEMENT (TYP.). SEE /
WALL PROFILES FOR GEOGRID TYPE, MINIMUM
EMBEDMENT LENGTH AND LAYER ELEVATIONS.

4" DIAMETER PERFORATED ADS OR
PVC PIPE WRAPPED IN FABRIC. SEE
SUB-DRAIN DETAIL ON SHEET RW-D1.

BOW EL. (VARIES) é

\ PROVIDE 4" DIAMETER SOLID DRAIN PIPE
WEEPHOLES AT MAXIMUM 30' ON CENTER
(TYP.). SEE DETAIL ON SHEET RW-D1.

8-INCH COMPACTED GRAVEL
LEVELING PAD (TYP.)

@ TYPICAL MSE RETAINING WALL CROSS SECTION (N.T.S.)

SLEEVE-IT ™ SYSTEM OR EQUIVALENT.
SEE DETAILS ON SHEET RW-D4.

PROVIDE GEOTEXTILE SEPARATION FABRIC BETWEEN
REINFORCED BACKFILL AND LOW PERMEABLE MATERIAL.

MINIMUM 8-INCH LOW PERMEABLE

SCREEN FENCE OR HANDRAIL PER

CONCRETE SLAB FOR
/ STAIRWAY PER CIVIL PLANS.

EXPANSION JOINT

BUILDING CODE (DESIGNED BY OTHERS).

EXISTING GRADE
/ PER CIVIL PLANS.

TOW EL. (VARIES)

MINIMUM 1-FOOT OF UNIT/GRAVEL FILL
BEHIND BLOCK COURSES (TYP.)

»
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FINISHED GRADE AT BOTTOM
/ OF WALL PER CIVIL PLANS

(CLAYEY) COMPACTED ON-SITE SOILS. \
L = 2" N, COPING
- S RAILING PER CIVIL PLANS.
++++++++++++++++++++++++++++++ 7’}@
+ +++++++++++++++++++++++++++ /j@
o __ THICKNESS VARIES FOR STEPS.
- - SEE CIVIL PLANS FOR DETAILS.
4" DIAMETER PERFORATED ADS OR PVC PIPE + + -« + _///w@ - 1}
WRAPPED IN FABRIC. DRAIN AND OUTLETTO ——~~.{ | lbe - . - — !
WEEPHOLE AT BOTTOM OF STAIRS. + + + + | —~
- - = - R e \BONDBREAKER/EXPANSIONJOINT
++++++++++++++++++++++++w 7)(8
NATIVE SANDY SOILS PER - - - - - —p=C
THE GEOTECHNICAL REPORT )(%
T —>§%\=
1-FOOT (TYP.) ] = PSi
EXCAVATION PER OSHAN " =21 U TH.) === _ _ _ _ R v
REQUIREMENTS (TYP.) P=(
LT P! LOW-PERMEABLE (CLAYEY)
"7 MINIMUM GEOGRID LENGTH "L" —~——= COMPACTED ON-SITE SOILS
RETAINED BACKFILL SHALL MEET S N S — _ - A
ENGINEERING PROPERTIES OUTLINED P=i /
IN THE TECHNICAL SCOPE OF WORK fL %( Bty
REINFORCED BACKFILL SEE SHEET . RS R

RW-2 FOR SPECIFICATIONS

MIRAGRID GEOGRID REINFORCEMENT (TYP.). SEE /

WALL PROFILES FOR GEOGRID TYPE, MINIMUM
EMBEDMENT LENGTH AND LAYER ELEVATIONS.

4" DIAMETER PERFORATED ADS OR
PVC PIPE WRAPPED IN FABRIC. SEE
SUB-DRAIN DETAIL ON SHEET RW-D1.

&

. V77771 BOW EL. (VARIES)

PROVIDE 4" DIAMETER SOLID DRAIN PIPE
WEEPHOLES AT MAXIMUM 30' ON CENTER
(TYP.). SEE DETAIL ON SHEET RW-D1.

8-INCH COMPACTED GRAVEL
LEVELING PAD (TYP.)

@TYPICAL MSE RETAINING WALL CROSS SECTION (N.T.S.)

&

DESCRIPTION

6/30/25 [ MWF | UPDATED PER REVISED GRADING PLAN
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DESIGNED BY: | MWF
DRAWNBY: | MWF
APPVD.BY: | DRC
SCALE: AS SHOWN
DATE: 2128125
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GRADE 50 W24x117
STEEL SECTION

4" TEMPORARY SHOTCRETE LAGGING.

FINISHED GRADE SEE SHOTCRETE REINFORCEMENT
/ DETAILS ON SHEET RW-D7.

ON TOP OF WALL \

3 SOLDIER PILE AND
' / SHOTCRETE LAGGING WALL

LEAN (500 PSI) CONCRETE OR
ONE-SACK SLURRY; HEIGHT
VARIES SEE WALL PROFILE

DESIGN WALL HEIGHT "H"
VARIES 16.6' MAXIMUM

LEAN CONCRETE GROUT /

APPROXIMATE FINISHED
. GRADE AT BOTTOM OF WALL

TOTAL PILE LENGTH VARIES, SEE WALL PROFILE

HIGH STRENGTH (4,000 PSI)
CONCRETE; DEPTH VARIES
SEE WALL PROFILE

MINIMUM 2.5' DIAMETER DRILLED SHAFT. EMBED STEEL /
PILES FULL DEPTH OF SHAFT. FILL LOWER PORTION /
OF SHAFT WITH 4,000 PSI CONCRETE. SEE

DRILLED SHAFT DETAIL ON SHEET RW-D6.

4 TYPICAL SOLDIER PILE (TEMPORARY SHORING) RETAINING WALL CROSS SECTION (N.T.S.)
WALL D - STA 0+00.0 TO 0+22.9

4" TEMPORARY SHOTCRETE LAGGING.
SEE SHOTCRETE REINFORCEMENT
DETAILS ON SHEET RW-D7.

GALVANIZED GRADE 50
STEEL W-SECTION, SEE

PROFILE FOR PILE SIZES 6" PERMANENT SHOTCRETE OR
CAST-IN-PLACE CONCRETE
FINISHED GRADE LAGGING. SEE REINFORCEMENT
ON TOP OF WALL \ DETAILS ON SHEET RW-D?7.
1 R A A
R SOLDIER PILE AND

; / SHOTCRETE LAGGING WALL

Bl PROVIDE ARCHITECTURAL
. ls1_.— FACING PER THE OWNER'S
REQUIREMENTS.

\ NELSON STUDS (TYP.) SEE
DETAIL ON SHEET RW-D7.

—

LEAN (500 PSI) CONCRETE OR
ONE-SACK SLURRY; HEIGHT
VARIES SEE WALL PROFILE

DESIGN WALL HEIGHT "H"
VARIES 15.6' MAXIMUM

N
L k>l

LEAN CONCRETE OR / §Ts )
ONE-SACK SLURRY g PROVIDE 4" DIAMETER

Ly SOLID PIPE WEEPHOLE. SEE
e DETAIL ON SHEET RW-D7.

= APPROXIMATE FINISHED
< GRADE AT BOTTOM OF WALL

TOTAL PILE LENGTH VARIES, SEE WALL PROFILE

HIGH STRENGTH (4,000 PSI)
CONCRETE; DEPTH VARIES
SEE WALL PROFILE

7
7
/

DRILLED SHAFT DIAMETER VARIES, SEE PROFILE FOR  /

REQUIREMENTS. EMBED STEEL PILES FULL DEPTH OF /
SHAFT. FILL LOWER PORTION OF SHAFT WITH 4,000 PSI
CONCRETE. SEE DRILLED SHAFT DETAIL ON SHEET RW-D6.

DESCRIPTION

6/30/25 [ MWF | UPDATED PER REVISED GRADING PLAN

5 TYPICAL SOLDIER PILE (PERMANENT) RETAINING WALL CROSS SECTION (N.T.S.)
WALL D - STA 0+22.9 TO 4+26.1
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PERFORATED LID

POCKET

UNIT BACK

SLEEVE-IT™ SD1 COMPONENTS

SLEEVE-IT™ SD-1

CUT THE GEOGRID
NEATLY AROUND THE
SLEEVE-IT™ SYSTEM

AS NECESSARY

FILL SLEEVE WITH
CONCRETE, SET
\ FENCE POST.

KEYSTONE COMPAC Il

BLOCK UNIT
—= 6" |<— 8-INCH GRAVEL LEVELING PAD;

EXTEND ALONG WALL TO ACCOMMODATE
/ BLOCK; BATTER PAD AT EACH STEP IN WALL

GRAVEL LEVELING PAD DETAIL

UNIT FRONT
NOTE: PARTS OF GEOGRID BEYOND
LAST CROSS BAR ARE NOT INCLUDED KEYSTONE COMPAC llI
IN REQUIRED MINIMUM EMBEDMENT BLOCK UNIT
CONNECTING PINS
MIRAGRID
STRUCTURAL

LONG AXIS OF STRUCTURAL GEOGRID
APERTURE PERPENDICULAR TO WALL FACE

GEOGRID

MINIMUM GEOGRID EMBEDMENT LENGTH "L"

GEOGRID ORIENTATION ON BLOCK

FENCE POST OR HANDRAIL
(BY OTHERS)

SET POSITION OF SLEEVE

IMMEDIATELY BEHIND
TOPMOST COMPAC UNIT.

/ KEYSTONE CAP UNIT

MIRAFI 160N GEOTEXTILE

KEYSTONE COMPAC Il

BOARD

/ BLOCK UNITS

\ = - \ i B
| -
| — UNIT/GRAVEL FILL . :
\ REINFORCED eaiectals -
BACKFILL ZONE @tz adeipbgtirgVey .
- = m - SIS =S .
MIRAGRID STRUCTURAL SRy ] .
GEOGRID \ N %080@%080@ T =l
AN 4

N

KEYSTONE COMPAC Il
BLOCK UNIT

ATTACH WITH ADHESIVE %" BLACK INSULATION
KEYSTONE
COMPAC Il UNIT \ / LOW SHRINK GROUT
‘ ‘ a
' L o ()

-

REINFORCED BACKFILL

FENCE POST INSTALLATION USING SLEEVE-IT™ SD-1

RETAINED

BACKFILL 4"‘7 REINFORCED BACKFILL 4—|<—>

EXTEND UNIT/GRAVEL
FILL 12 INCHES BEHIND
\ BLOCK UNITS

\ I i i

MODULAR BLOCK ABUTMENT DETAIL

UNIT/GRAVEL FILL
LAYER

Q0O
QOOQODOOOOD
g U2 @uNt

HR0ON0

KEYSTONE COMPAC Il

/ BLOCK UNITS

MIRAGRID STRUCTURAL
GEOGRID \

o

0

\

LIMITS OF UNIT FILL AND REINFORCED BACKEFILL

4" KEYSTONE CAP UNIT

KEYSTONE COMPAC Il

KEYSTONE MINI-CAP UNITS (TYP.) — BLOCK UNIT OR USE TWO
\ / KEYSTONE MINI-CAP UNITS
|

Z S

1 S

— Y

# §§

NN

UNIT FACE

KEYSTONE COMPAC Il BLOCK DETAIL

BUILDING WALL
(BY OTHERS) OR
SOLIDER PILE
WALL.

» 9" - 18" ]

ALL BLOCK COURSES SHOWN BELOW CAP UNIT ARE 8" HIGH BY 18"
f WIDE BY 12" DEEP SEGMENTAL CONCRETE FACING UNITS. ATTACH
UNITS WITH CONSTUCTION ADHESIVE OR EPOXY.

CAP STEP DETAIL

KEYSTONE COMPAC Il

/ BLOCK UNIT

.'/ A/l
s 7 }(

v
S )

—] 9" |-

8-INCH GRAVEL LEVELING PAD;
SEE PAD DETAIL FOR CROSS SECTION;
BATTER PAD AT EACH STEP IN WALL

LEVELING PAD STEP DETAIL

Backfill Movement and Soil Cracks

Mechanically Stabilized Earth (MSE) retaining walls are flexible reinforced soil masses, which
interact with the foundation and retained backfill zones to provide a stable retaining structure.
These soil zones have different stress/strain/consolidation properties which can result in
differential movements and strain of the reinforced and retained soil matrix.

Relative movement of the soil masses is typically noted in taller wall or tiered structures with
small soil cracks occuring behind the wall structure near the boundary of soil zones with different
strain properties. Experience has shown that this type of soil cracking is most noticeable after
very heavy rainstorms where the additional saturated soil weight and seepage pressure involved
can cause slight differential movement of the masses. A wall schematic and possible causes are

shown below:

Crack

1) Fill Consolidation

I \g/g\\"’\\

Y ,

|
3) Active earth ’
- pressure strain
i

Existing ground

7 5

~ ”\
Limits of excavation

]

|

v

+ /

4) Foundation settlement

5) Toe settlement

TYPICAL SECTION

Soil cracks can also be a sign of global instability or continuing settlement which requires
evaluation by a geotechnical engineer. However, most minor soil cracking observed is structurally
insignificant to the long term performance of the wall structure but can lead to reflective cracks in
pavement sections and/or separation of curbs when of greater magnitude.

Significantly increasing the length of the upper reinforcement levels to help bridge the potential
crack zones can be prudent precaution for projects with flexible pavements extending over all
zones. High quality backfill, proper backfill placement and compaction, and firm foundations are

the best precautions against soil cracking.

Possible causes of soil cracking

1) Consolidation of reinforced zone
backfill - Any settlement of reinforced fill
relative to adjacent soils may cause
cracking at the end of reinforcement. If
soils are placed and compacted in dry
conditions, water can cause secondary
consolidation of the reinforced fill and
cracking at the end of the reinforced zone.

2) Consolidation of retained soil wedge -
Similar to Item 1 causing cracking at the
back of fill wedge relative to existing soils.

3) Lateral wall movement due to active
earth pressure state - lesser quality
backfill soils exhibit higher lateral
movement to mobilize the active earth
pressure state. If the reinforced wall mass
strains laterally, the fill must settle
accordingly and cracking can occur.

4) Foundation settlement - The foundation
soils of many wall structures have not
experienced the loading from the new fill
which can cause differential settlement
between the wall volume and cut slope.

5) Toe Settlement - The wall toe can
experience more settlement than the wall
heel due to the lack of overburden or
confining pressure resulting in slight lateral
wall movement in the upper wall section
and tension cracking at the end of
reinforcement.

3
5
o
[
=
&
x
>=
=
S
=
>
)
@)
()
=
w S
= S
1T
A =
= LL
ol =2 >
— | OC
LLI
O<E|_
Dm<
oy O
2, LL]
Z| w =
Ol = m
O| <C
gl o <
_|ILIJ
<n:|_z
iml_u
LL] —
nl ©O O
= € o &
— O =
< N £
O 17p)
0 S
— S
|
@)
(@)
=g§§
£ 52
O'E%%%
[ I =] P
5 =
QO:
X
o
h %hg

RW-D4
DESIGNED BY: | MWF
DRAWNBY: | MWF
APPVD.BY: | DRC
SCALE: AS SHOWN
DATE: 2128125
JOB NO. 23245149
SHEETNO. | 17 oF 21




PLACE ADDITIONAL PIECES OF
GEOGRID WHEN ANGLE
EXCEEDS 20°

3" OF SOIL FILL IS REQUIRED
BETWEEN OVERLAPPING
GEOGRID FOR PROPER
ANCHORAGE (TYP.)

DESCRIPTION

20° | UL

ADDITIONAL DRAINAGE FILL
EXTEND WALL HEIGHT / 2

6/30/25 | MWF | UPDATED PER REVISED GRADING PLAN

>
DRAINAGE FILL ALIGN CENTER OF OBSTRUCTION SUCH -
AS DROP INLET STRUCTURE WITH JOINT "
<C
MIRAGRID GEOGRID BETWEEN PIECES OF GEOGRID <
REINFORCEMENT 6 EOOT _ 3FOOT _ =l
MINIMUM MINIMUM o
S S
=
p= = Cﬁ !
N
:_l // \\ 1 2 8
> / CUT GEOGRID TO ¥ - —
= ACCOMMODATE 535 LLI =
D OBSTUCTIONS SUCH O § O T
o AS DROP INLET c < — L
= STRUCTURES = ol 2D >
CHECK WITH MANUFACTURER SPECIFICATIONS & DN A O <
ON CORRECT DIRECTION OF ORIENTATION FOR S S| m —
GEOGRID TO OBTAIN PROPER STRENGTH. W rl 5 <C
S i s 5| D 2
W 7 /AL Z| w Y
S LR kA, S E ol = o
20D 00 O ¢ 2SS
[,h ANEIVA ﬁj/f ANEVARS - ANIZS 4&( N {\ J :II (D LL]
GEOGRID INSTALLATION ON CURVES / <§E — E
KEYSTONE COMPAC Il BLOCK L % ]
7p) @)
GEOGRID DETAIL AT OBSTRUCTION LOCATIONS (N.T.S.) = € 0 4
ADDITIONAL GEOGRID OVERLAP ) S =
EXTEND WALL HEIGHT / 4 <t N
-~ H/4—= O g
3" OF SOIL FILL IS REQUIRED ol a
BETWEEN OVERLAPPING / > s
GEOGRID FOR PROPER — S
ANCHORAGE (TYP.) 3
ADDITIONAL DRAINAGE FILL
EXTEND WALL HEIGHT / 2
W \ " % gl
5 c:
G UNIT/GRAVEL FILL £ g
<<> RETAINED . LAYER O o Elx
et ——r——+——F || N\ | b LD L i ~— BACKFILL ——|<7 REINFORCED BACKFILL —=}—s - 5 =
ry) H/q | S i or e oee P e AL I SHREEl O T e U PP PP IO Dt 3 LU iR I S P T i T e o Db erse kb orke s Q.
EXTEND UNIT/GRAVEL {00000 0 >
oo(:] TO AVOID CONFLICT OF CONDUIT, \ 12 INCHES BEHIND Q%QB%Q%QOCD KEYSTONE COMPAC ||| I.IJ
G O]
VERTICALLY SKEW GEOGRID A MAX BLOCK UNITS oSl BLOGK UNITS m
TG e () (CEE) e (TP k) KD ) G0 (G (e P N ) ) D OF 15°. PROVIDE A MIN OF 4" OF SOIL O e
O PAON e BN gD C Yl g [y i (BN A i PRS plO Cr g ity iy [N Ly ity s BETWEEN CONDUIT AND SKEWED GEOGRID | %@?O%%ggg L
. ¥ @b - <
& = \ fherdt - S
{} {}. DRAINAGE FILL MIRAGRID STRUCTURAL alizall >
g, D GEOGRID (TYP.) isgaieg i
Sighss b s
! O D STORM DRAIN PIPE o % . %fgaoéﬁ - 5|8
g az D PER CIVIL PLANS 1edizia gl =5
| \ SRS 2=
Ooo /// o°D 8 g
] 2 ) NOTE: 8z
G D
H/2 .<<> <;\> 1. CHECK WITH MANUFACTURER SPECIFICATIONS SKEWED GEOGRID WHEN STORM DRAIN PIPE EXISTS
0, D ON CORRECT DIRECTION OF ORIENTATION FOR
O D GEOGRID TO OBTAIN PROPER STRENGTH.
i T~ 2. CORNER UNITS RECOMMENDED FOR OUTSIDE

CORNERS. AVAILABILITY MAY VARY.

RW-D5
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A

PILE SPACING VARIES,

SEE PROFILE FOR DETAILS

LAGGING, SEE SECTION A-A
ON THIS SHEET FOR DETAILS.
PROVIDE ARCHITECTURAL
FINISH AT FACE OF WALL PER
OWNER'S REQUIREMENTS.

GALVANIZED GRADE 50

STEEL PILE (TYP.) \

BOTTOM OF WALL
ELEVATION

T~ DRILLED SHAFT

<
4 \/\ A

SOLDIER PILE ELEVATION VIEW DETAIL

NATIVE MATERIAL

GALVANIZED GRADE 50
W-SECTION SHEET PILE (TYP.)

T e W e\ NV R T e PNV R | i —
el i e g e el N T
W v - W = /\/?//\2;/2 - AN
g T e T e

NELSON STUD (TYP.) SEE j
DETAIL ON SHEET RW-D7.

SECTION A-A'

PROVIDE ARCHITECTURAL
FINISH AT FACE OF WALL PER
THE OWNER'S REQUIREMENTS.

SECTON B-B'
DRILLED SHAFT DETAIL (N.T.S.)

DRILLED SHAFT \

W-SECTION STEEL PILE

4" REINFORCED TEMPORARY
SHOTCRETE LAGGING. SEE
DETAIL ON SHEET RW-D7.

6" REINFORCED PERMANENT SHOTCRETE
OR CAST-IN-PLACE CONCRETE LAGGING.
SEE DETAIL ON SHEET RW-D7.

STEEL PILE (SIZE VARIES, SEE WALL D
PROFILE SHEETS FOR PILE SCHEDULES).
EMBEDDED FULL DEPTH IN DRILLED SHAFT.

DIAMETER OF DRILLED SHAFT VARIES. SEE WALL
D PROFILE SHEETS FOR MINIMUM DRILLED SHAFT
DIAMETERS. EMBEDDED LENGTH OF ANNULUS
CONTAINS PORTLAND CEMENT CONCRETE WITH
A MINIMUM 28-DAY UNCONFINED COMPRESSIVE
STRENGTH OF 4,000 PSI. LAGGING PORTION OF
BEAM ANNULUS WITH LEAN CONCRETE OR
1-SACK SLURRY HAVING A MINIMUM 28-DAY
UNCONFINED COMPRESSIVE STRENGTH OF 500
PSI. SEE TECHNICAL SCOPE OF WORK ON SHEET
RW-4 FOR SPECIFICATIONS.

6" REINFORCED PERMANENT

N SHOTCRETE OR CAST-IN-PLACE

CONCRETE LAGGING. SEE
DETAILS ON SHEET RW-D7.

NELSON STUD. SEE DETAIL

/ ON SHEET RW-D7.

/

) EXTEND PERMANENT
|~ LAGGING A MINIMUM 18"
BEYOND TURN POINT

4" REINFORCED TEMPORARY / >~ °
SHOTCRETE LAGGING. SEE I

DETAILS ON SHEET RW-D7.

KEYSTONE COMPAC llI
T BLOCK. SEE ABUTMENT
DETAIL ON SHEET RW-D4.

LAGGING PLACEMENT AT CORNER DETAIL

WALL D - STA 0+22.9

DESCRIPTION

6/30/25 [ MWF | UPDATED PER REVISED GRADING PLAN

mlierracon

4685 SOUTH ASH AVE, SUITE H-4

PH. (480) 897-8200
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MINIMUM 4" TEMPORARY___ _ MINIMUM 6" PERMANENT
SHOTCRETE LAGGING —~ =~ SHOTCRETE OR CAST-IN-PLACE W-SECTION PERMANENT LAGGING
/\ CONCRETE LAGGING STEEL PILE
i PROVIDE ARCHITECTURAL _
| ___— FACING PER THE OWNER'S S
REQUIREMENTS. o
/ PERMANENT SHOTCRETE SHOTCRETE CONSTRUCTION FACING § =
OR CIP CONCRETE WALL ] g
_!| ‘ SPACING VARIES, SEE NELSON Vs 0.5" PREMOLDED JOINT FILLER 2
STUD SCHEDULE THIS SHEET 7" X 3" NELSON STUD . \ . ol a o 5
! \ / a
—i} =
GALVANIZED GRADE 50 N _ _ ~ o
STEEL PILE \ o
J10 . L >
- =
\ NELSON STUD (TYP.) WELDED POLYETHYLENE BOND S
TO PILE FACING. SEE WELD SREAKER STRIP 5
DETAIL THIS SHEET. .
— JOINT SEALANT WITH 1.5" CHAMFER (TYP.) @IS
’ TOOLED SURFACE o
™ GRADE 60 NO. 4 HORIZONTAL -1l IS
[~ AND VERTICAL REBAR AT 18" O.C. EXPANSION JOINT o3
GRADE 60 NO. 4 HORIZONTAL - SPACINGS PLACED IN CENTER =
AND VERTICAL REBAR AT 18" O.C. OF PERMANENT LAGGING |-
SPA%',E'(TBSMPF',‘ggEgJ'\I{ngITNEg \_ \@ NOTE: CONTRACTION AND EXPANSION JOINTS
: ~ e V - SHALL BE PLACED AT LOCATIONS INDICATED ON o
1 (. 1/8 THE PROFILE SHEETS, MAXIMUM SPACING 30 2
N N FEET O.C. 78, S
— o
\/ I<_E O
PERMANENT SHOTCRETE SHOTCRETE CONSTRUCTION FACING LL]
SOLDIER PILE LAGGING SECTION DETAIL (N.T.S.) TYPICAL NELSON STUD CONNECTION DETAIL (N.T.S.) A ;
OR CIP CONCRETE WALL
CUT OR BUTT EVERY OTHER P LI_J
) |« o ) FRONT FACE HORIZONTAL BAR ol DO >
| AT CONTRACTION JOINTS FOR —| 2 LL
l CIP PORTION ONLY O| <C —
.~ - A 2| 0O
Y > )
| IR
"""""" CD m
Z | L -
JOINT MAY BE FORMED WITH 0.15" Ol D
: HARDBOARD AND CUT BACK TO ) O
' WALL D: NELSON STUD SCHEDULE ) THE ROOT OF THE GHAMFER ON 0.75" CHAMFER (TYP.) - ?D: <
SHOTCRETE CONSTRUCTION FACING — PERMANENT PERMANENT PERMANENT TEMPORARY TEMPORARY THE EXPOSED FACE — LL]
SHOTCRETE OR STATION PILE NO. FACING NELSON | FACING NELSON | FACING NELSON | FACING NELSON <| I —=
~ CAST-IN-PLACE STUD LENGTH (IN) | STUD SPACING (IN) | STUD LENGTH (IN) | STUD SPAGING (IN) ONTRACTION JOINT =| = L]
(PLACE GE%E%?(%TE 221:?\1[8)5 /éalgoSJEg; . ' CONCRETE FACING 0,+00.0 TO 3+72.4 1-57 3.0 9.0 N/A N/A) |l & 5
B 4724 TO 4+232 |  58-63 3.0 12.0 N/A N/A) TYPICAL EXPANSION AND CONTRACTION JOINTS (N.T.S.) a1 O O™
23.2 TO 4+26.1 64 7.0 12.0 3.0 12.0) ol 2 o 4
PREFABRICATED DRAIN GRATE SUPPLIED e O =
BY DRAIN STRIP MANUFACTURER TE: SEE END OF WALL D DETAIL ON SHEET RW-D8 FOR LAGGING L AN T
NOTE: DRAIN GRATE INSTALLATION AND NELSON STUD PLACEMENT AND DETAILS FOR PILE 64. ) g
SHALL NOT DISRUPT GEOTEXTILE 1 2
3 z
—— S
2% —
L @)
~ S
4-INCH DIA. PVC CONNECTOR PIPE
SEE DRAIN GRATE DETAIL \ —
k o FI
] b
< =2
s L&
PVC CONNECTOR PIPE DETAIL (N.T.S.) PROVIDE A MINIMUM OF TWO e F|Z
GEOCOMPOSITE DRAIN — 2
STRIPS BETWEEN PILES X

PILE SECTION (TYP.)
GEOCOMPOSITE DRAIN

5.0 FEET
\ / STRIP (MAX) ——

GEOTEXTILE

/
Y

glerracon

4685 SOUTH ASH AVE, SUITE H-4

PH. (480) 897-8200

PVC CONNECTOR PIPE

SEAL CUT-IN JOINT

CONTINUE THROUGH

WITH DUCT TAPE SOLDIER PILE WALL WEEPHOLE OR CONNECTOR PIPE(TYP.) SEE

% % ) ) DRAIN GRATE ISOMETRIC VIEW THIS SHEET
PREFABRICATED DRAIN GRATE \ -
QSXEL [ﬁ,%ﬁﬁl‘;?@aﬁ}“ggé#;ﬂﬁg FINISHED GRADE AT BOTTOM OF WALL
DRAIN GRATE ISOMETRIC VIEW (N.T.S.) GEOCOMPOSITE DRAINAGE STRIP DETAIL (N.T.S.)
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LAST SAVED: 6/27/2025

MINIMUM 4" TEMPORARY
SHOTCRETE LAGGING

GALVANIZED GRADE 50

STEEL PILE \

T
ol ol
N
BN
E
|
]
il
Ll |
L]
T
L Y
:I‘r\f\
i 1|
bl
— |
Ll
B
= |
| :¢
| 1
.1/
k\K
=)

VA

MINIMUM 6" PERMANENT

CONCRETE LAGGING

PROVIDE ARCHITECTU

SHOTCRETE OR CAST-IN-PLACE

RAL

FACING PER THE OWNER'S

REQUIREMENTS.

PERMANENT FACING NELSON

TEMPORARY FAC

|
/ STUDS AT 12" O.C.

|_— STUDS AT 12" O.C. VERTICALLY

ING NELSON
VERTICALLY

TEMPORARY FACING NELSON STUD
(TYP.) WELDED TO PILE FACING.

SEE WELD DETAIL THIS S
PERMAMENT FACING NE

HEET.
LSON STUD

|—— (TYP.) WELDED TO PILE FACING.

SEE WELD DETAIL THIS SHEET.

GRADE 60 NO. 4 HORIZONTAL
AND VERTICAL REBAR AT 18" O.C.
SPACINGS PLACED IN CENTER
OF PERMANENT LAGGING.

GRADE 60 NO. 4 HORIZONTAL
AND VERTICAL REBAR AT 18" O.C.
SPACINGS PLACED IN CENTER
OF TEMPORARY LAGGING.

PILE 64 LAGGING SECTION DETAIL (N.T.S.)

W-SECTION

STEEL PILE\

4.0" TEMPORARY

SHOTCRETE LAGGING

J— —

6.0" PERMANENT SHOTCRETE

OR CAST-IN-PLACE
CONCRETE LAGGING

—— —

A
Y

/\/

/

6.0" VERTICAL SPACING
BETWEEN TEMPORARY
FACING AND PERMANENT
FACING NELSON STUDS

—el——

—

'\

|_——)" X 3"NELSON STUD

\6 I/ 1/8"

\1/2 X 7" NELSON STUD

\6 \/ 1/8"

/\/

2/

PILE 64 NELSON STUD CONNECTION DETAIL (N.T.S.)

#4 HORIZONTAL AND VERTICAL
BARS AT 18" O.C. EACH WAY IN
TEMPORARY LAGGING

4.0" TEMPORARY
SHOTCRETE LAGGING

#4 HORIZONTAL AND VERTICAL
BARS AT 18" O.C. EACH WAY IN
PERMANENT LAGGING

6.0" PERMANENT SHOTCRETE OR
CAST-IN-PLACE CONCRETE LAGGING

WALL D TURN POINT
STA 4+23.2

PROVIDE 7.0" NELSON STUDS TO
PROTRUDE THROUGH THE TEMPORARY
SHOTCRETE LAGGING. SEE PILE 64
LAGGING DETAIL THIS SHEET.

END OF WALL D
STA 4+26.1

ABUT TO PROPOSED CAR
WASH BUILDING (BY OTHERS).

END OF WALL D DETAIL (N.T.S.)

TEMPORARY SHOTCRETE LAGGING
IN FRONT OF PILE 64. PROVIDE
TEMPORARY FACING NELSON
STUDS AT 12" O.C. BETWEEN
PERMANENT FACING NELSON
STUDS AT 12" O.C. SEE PILE 64
LAGGING DETAIL THIS SHEET.

DESCRIPTION

6/30/25 [ MWF | UPDATED PER REVISED GRADING PLAN

REV.| DATE

1

SOLDIER PILE WALL CONSTRUCTION DETAILS

NORTHGATE SUBARU

COLORADO

SPRINGS

glerracon

e || ooy sy 208 GLENEAGLE GATE VIEW

FAX. (480) 897-1133

Explore with us

4685 SOUTH ASH AVE, SUITE H-4

PH. (480) 897-8200
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