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GENERAL NOTES — STORM DRAIN

ENERAL NOTES — EROSION CONTROL
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PROJECT NO. 16004

ABBREVIATIONS

CITY OF SAN CLEMENTE
AVENIDA MONTALVO
CANYON AND TRAIL IMPROVEMENT

DECLARATION OF RESPONSIBLE CHARGE

North

iZ
G
Z:fy’e,t?‘

4,
Ly,
%

W
2%,

PROJECT LOCATION

f"\)
% v
3
0F i
0

(EXCERPT: ORANGE COUNTY THOMAS GUIDE, PG. 992/993)

| HEREBY DECLARE THAT | AM THE ENGINEER OF WORK FOR THIS PROJECT, THAT
| HAVE EXERCISED RESPONSIBLE CHARGE OVER THE DESIGN OF THE PROJECT AS
DEFINED IN SECTION 6703 OF THE BUSINESS AND PROFESSIONS CODE, AND THAT
THE DESIGN IS CONSISTENT WITH CURRENT STANDARDS.

LOCATION MAP

N.TS.

SHEET INDEX

TITLE SHEET & GENERAL NOTES
SHEET INDEX & CONSTRUCTION NOTES

ACCEPTANCE OF PLANS/SPECIFICATIONS

THE CITY OF SAN CLEMENTE HEREBY ACCEPTS THESE PLANS/SPECIFICATIONS FOR
CONSTRUCTION, AS BEING IN GENERAL COMPLIANCE WITH APPLICABLE STATUES,
CODES, STANDARDS OR GUIDELINES. RESPONSIBILTY FOR THE COMPLETENESS AND
ACCURACY OF THE PLANS/SPECIFICATIONS AND RELATED DESIGNS, AND
CONFORMANCE TO APPLICABLE STATUES, CODES, STANDARDS OR GUIDELINES,
RESIDES WITH THE ENGINEER AND ENGINEERING FIRM OF RECORD.

Y

Z
(SIGNED AND DATED BY AUTHORIZED CITY STAFF)

BASIS OF BEARING

THE BEARINGS OF THE FIELD SURVEY REFERENCED HEREON ARE BASED ON THE
SIDELINE OF PLAZA LA PLAYA BEING NORTH 3619'30" WEST PER TRACT NO.
2964, M.M. 90/1—4 (USED 8.75° OFFSET MONUMENTS)

s/mAT

NGVD29, YEAR LEVELED: 1988, ELEVATION=16.582 FEET

FOUND 3 3/4" OCS ALUMINUM BENCHMARK DISK STAMPED "3B-56—68", SET IN
Y END_OF A CONC. HEADWALL. MONUMENT IS LOCATED ALONG THE NE'LY

SIDE OF THE ATCHINSON TOPEKA SANTA FE RAILWAY, 0.8 MILES S'LY OF THE SAN

CLEMENTE PIER, 92.8 FEET N'LY AND ACROSS THE TRACKS FROM LIFEGUARD

TOWER #5 AND 49.5 FEET SE'LY OF A FOOTPATH LEADING UP A BLUFF.

MONUMENT IS SET 1.3 FEET BELOW THE HEIGHT OF THE TRACKS.

DATUM STATEMENT

THE COORDINATES OF THE FIELD SURVEY REFERENCED HEREON ARE ASSUMED

ALL DISTANCES SHOWN ARE GROUND, UNLESS NOTED OTHERWISE.

DATE OF FIELD SURVEY

4/18/13 — VFTO1 ESTABLISH CONTROL
4/25/13 — VFT02 TOPO SURVEY

DIAL 811

BEFORE YOU DG

A MONTALVO CANYON & TRAIL IMPROVEMENT, PROJECT NO. 16004
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1. ALL WORK SHALL CONFORN TO THE STANDARD PLANS AND SPECIFICATIONS OF THE EQUIPMENT AND WORKERS FOR ENERGENCY WORK SHALL BE MADE AVAILABLE AT T PHALT CONCRETE TENGTH 3 PLAN AND PROFILE
GTY OF SAN CLEMENTE, ORANGE COUNTY PUBLIC WORKS (OCPW), AND STANDARD ALL TMES DURING THE RANY SEASON. NECESSARY MATERIALS SHALL BE ADD'L ADDITIONAL LBOWD  LAGUNA BEACH COUNTY | UNDERSTAND_ THAT THE CHECK OF PROJECT DRAWINGS AND SPECIFICATIONS BY 4 CONSTRUCTION DETALS
SPECFICATIONS FOR PUBLIC WORKS CONSTRLCTION, LATEST EDITON. ALL WORK AVALABLE ON SITE AND STOCKPILED AT CONVENENT LOCATIONS TO FACIITATE ADJ ADJACENT WATER DISTRICT THE OTY OF SAN CLEMENTE DOES NOT RELIEVE ME AS ENGINEER OF WORK, OF 5=7. GABION DETAILS (1-3)
SHALL BE SUBJECT TO THE CITY ENGINEER'S ACCEPTANCE AS A CONDION OF RAPID CONSTRUCTION OF TEMPORARY DEVICES WHEN RAIN IS IMMINENT. APWA AMERICAN PUBLIC WORKS Lo LAY OUT LINE MY RESPONSIBILITIES FOR PROJECT DESIGN. 8. REVEGETATION PLAN
CONPLETION OF WORK BY THE CONTRACTOR. 2. EROSION CONTROL DEWCES SHALL NOT BE MOVED OR MODFIED WITHOUT THE ASSOCIATION N LANE
2. THE CONTRACTOR SHALL NOTIFY THE CITY OF SAN CLEMENTE'S INSPECTOR AT APPROVAL OF THE BUILDING OFFICIAL OR CITY ENGINEER. BC BEGINNING OF CURVE Lr LEFT FIRM: STANTEC CONSULTING SERVICES INC.
LEAST 48 HOURS PRIOR TO ANY CONSTRUCTION AT (94) 361-6131 3. ALL REMOVABLE EROSON PROTECTIVE DEVICES SHALL BE IN PLACE AT THE END BEG BEGINNING MANF  MANUFACTURER "__STANTEC CONSULTING SERVICES INC..
3. NOT USED. OF EACH WORKING DAY WHEN THE 5-DAY RAIN PROBABILITY FOREGAST EXCEEDS BF BOTH FACES MAX MAXIMUM ADDRESS: _38 TECHNOLOGY, SUITE 100
4. NOT USED. . 8K BACK MBGR METAL BEAM GUARD RAIL CITY, ST+ RN, CA
5. ALL CONCRETE IN REINFORCED CONCRETE STRUCTURES SHALL BE 4,500 PS 4. AFTER A RAINSTORM ALL SILT AND DEBRIS SHALL BE REMOVED FROM STREETS. BT™ TTOM MH MANHOLE " —_——
(BSB-CME-4500P), PORTLAND CENENT CONGRETE, WTH TYPE V CEMENT & MAX GHECK BERNS AND BASINS. CATV CABLE TELEVISION MIN MINIMUM TELEPHONE: »
W/G RATIO OF 0.45 UNLESS NOTED OTHERMISE. 5. GRADED AREAS ON THE PERMITTED AREA PERMETER MUST DRAN AVAY FROM THE B CATCH BASN N NORTH, NORTHING
6. ALL PIPE LENGTHS ARE HORIZONTAL PROJECTS, UNLESS OTHERWISE SHOWN. FACE OF SLOPES AT THE CONCLUSION OF EACH WORKING DAY. DRAINAGE TO BE CF CURB FACE NO NUMBER
7. CONTRACTOR SHALL COORDINATE WITH AND OBTAIN PERMIT FROM OCPW FOR WORK DIRECTED TOWARD DESILTING FACILITIES. CHNL CHANNEL NTS NOT TO SCALE BY: ﬂ DATE: 12/16/20
INVOLVING OCPW FACILITIES. B. THE PERMITTEE BE RESPONSIBLE AND SHALL TAKE NECESSARY C.LP. CAST-IN-PLACE 0.C. ON CENTER
8. LOCATIONS OF PUBLIC UTIUTIES SHOWN HAVE BEEN DETERMINED FROM AVALABLE PRECAUTIONS TO PREVENT PUBLIC TRESPASS ONTO AREAS WHERE INPOLNDED CJ CONSTRUCTION JOINT OCPW  ORANGE COUNTY PUBLIC WORKS
INFORMATION. HOWEVER, IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO WATER CREATES A HAZARDOUS CONDITION. cL CENTERLINE 0. QUTER DIAMETER : 3
DETERNINE THE TRUE LOCATION OF ANY EXISTING UTILITES AND TO EXERCISE 7. (NOT USED) CLR CLEARANCE oPT OPTIONAL RCE NO:_65388 REGISTRATION EXPIRATION DATE: __8/30/21
PROPER PRECAUTIONS TO AVOID INWURY OR DAMAGED THERETO. 8 AL CONSTRUCTION VEMICLES OR EQUIPNENT, FIXED OR MOBLE OPERATED WITHIN omP CORRUGATED METAL PIPE O5F OUTSIDE FAGE
9. PROR T0 THE PLAGEMENT OF STORM DRAN INPROVENENTS, THE CITY'S SOLS 1000 OF A DWELLNG SHALL BE EQUPPED WTH PROPERLY OPERATING AND CONC CONCRETE PAVE PAVEMENT
ENGINEER SHALL CERTIFY IN WRITNG TO THE CITY'S INSPECTOR THAT THE STORM MAINTAINED MUFFLERS. CONST CONSTRUCTION PB PULL BOX ADJUSTED COORDINATES (FEET US
DRAIN SUBGRADE IS OF ADEQUATE STRENGTH TO SUPPORT THE STRUCTURES AND 9. ALL OPERATIONS SHALL COMPLY WITH CITY CODFIED ORDINANCE DIVISION 6 (NOISE cT COURT pcc PORTLAND CEMENT CONCRETE ADJUSTED COORDINATES (FEET US)
ANY ANTICIPATED LOADS. CRD  CENTERED PLP. PROTECT N PLACE STATION  NORTHING EASTING ELEVATION
10.AL TRENCH EXCAVATIONS SHALL CONFORM 1O STATE OF CAUFORNIA 0. STOCKPLING AND/OR VEHICLE STAGING AREAS SHALL BE LOCATED AS FAR AS 0BL DOUBLE PP POLYPROPYLENE PIPE (ASTM F2881)
CONSTRUCTION SAFETY ORDERS. PRACTICABLE FROM DWELLINGS. DIA. DIAMETER PRJ PROJECT P471 2150594.855 6168439.396 686.8618
11, NOT USED. 1. EROSION CONTROL DEVICES WILL BE MODIFIED AS NEEDED AS THE PROJECT DR PVC POLYVINYL CHLORIDE SBCC 214775114 6131652.26 406.4625
12 ALL FILL MATERAL SHALL BE COMPACTED TO 90% RELATIVE COMPACTION N PROGRESSES, AND PLANS OF THESE CHANGES SUBMITTED FOR PLAN CHECK AS DL DETAIL R/W RIGHT-OF—WAY 100 2103241.455 6143501.51 163.295
ACCORDANCE WITH CITY STO. NO. WS-1 AS DETERMINED BY CALIFORNIA TEST REQUIRED. E EAST, EASTING RCP REINFORCED CONCRETE PIPE 101 2104223.436 6147448.126 455.2504
2. THE PLACEMENT OF ADDITIONAL DEVICES TO REDUCE EROSION DANAGE WITHN THE £ LECTRC RD ROAD 102 2104410895 614745344 4481893
13, ALL MATERIALS TESTING FOR THE DRAINAGE FACILITIES SHALL BE PROVIDED BY THE SITE IS LEFT TO THE DISCRETION OF THE FIELD ENGINEER. EA EACH REINF, REINFORCING 103 2097419.819 6145957.207 110.0364
CONTRACTOR OR DEVELOPER IN ACCORDANCE WITH THE NUMBER, LOCATION AND 3. THE CITY OR THER REPRESENTATIVE WILL OBSERVE EROSION CONTROL WORK AND EC END OF CURVE REQ'D REQUIRED 104 2097641.822 6146155.028 107.6126
FREQUENCY REQUESTED BY THE CITY'S INSPECTOR. WILL INFORM THE CONTRACTOR IF THE WORK IS NOT IN ACCORDANCE WITH THE EF EACH FACE RT RIGHT
14.ALL HDPE PIPE JONTS SHALL BE NTEGRAL BELL WATER TIGHT UNLESS NOTED APPROVED PLAN €6 EXISTING GROUND s SOUTH, SLOPE ADJUSTED POSITIONS AND ELLIPSOID HEIGHTS (FEET US BENCHMARK
OTHERWIE. £ EXPANSION JONT SCE SOUTHERN CALIFORNIA EDISON STATON  LATITUDE LONGITUDE ELLP HT GEOD HT
ELEV ELEVATION sD STORM DRAIN OCS BM 3D_56-68
B ooy S8 P47t 33-33-4363733  117-32-27.067998  575.8258 ~111.0059
EQUP  EQUIPMENT sa SQUARE : kg . ;
’ i At WAY SBCC 33-33-10.789342  117-30-41.304010 2933966 ~113.0659
PRIVATE EN G INEER'S st Heaine 2%‘ g%‘ggw 100 33-25-52.032770  117-37-14.388947  49.833 —114.0117 THE SE'LY END Of
N O ‘H C E TO c O N TR A C TO R S G FINISHED GRADE SR STRUCTURE 101 33-26-02.258822 117-36-27.974682 341.4966 —113.7538
i LOW LINE R SETRE 102 33-26-04.113418  117-36-27.940784 3344422 ~113.7471
LEGEND rs FINISH SURFACE B NS THICKNESS 103 33-24-54756553  117-36-44517253  -4.0597 ~114.096,
1. THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTIUTIES AND/OR STRUCTURES - FT FOOT T&B TOP AND BOTTOM 104 33-24-56.980370 117-36-42217842  ~6.4647 1140773
SHOWN ON THESE PLANS WERE OBTAINED BY A SEARCH OF THE AVAILABLE RECORDS. T RIGHT-OF-WAY WD FORWARD T T0P OF CURB
APPROVAL OF THESE PLANS BY THE OWNER DOES NOT CONSTTUTE A REPRESENTATION A CAS
e G B e T o Tt STORY DRAN EASEUENT & S en o roomo SOMERGEICE AVGLES (D) AND GRID FACTORS AT STaTON
ANY UTILITY AND/OR STRUCTURE WITHIN THE LMITS OF THS PROJECT. THE —_— STORM DRAIN PIPE CENTERLINE
H HEIGHT ™ TOP OF WALL (ELEVATION_FACTOR INCLUDES A GEOID HEIGHT CORRECTION AT EACH STATION))
CONTRACTOR IS REQUIRED TO TAKE ALL DUE PRECAUTIONARY MEANS T PROTECT THE EXSTNG SEVER HOPE HIGH DENSITY I YPICAL
UTLITIES OF RECORD OR NOT OF RECORD OR NOT SHOWN ON POLYETHYLENE UBC UNIFORM BUILDING CODE STATION CONVERCENCE —FACTORS———— LOCAL COORDINATES.
2. RELOCATION OR REMOVAL OF ANY EXISTNG UTLITIES SHALL BE PERFORMED BY THE EXISTING WATER HK HOOK o LTy ANGLE SCALE X ELEVATION COMBINED -
RESPECTIVE UTILITY OWNERS, AT THE EXPENSE OF THE CONTRACTOR.
3. THE GRADING CONTRACTOR SHALL SATISFY HISELF AS TO THE GRADING QUANTITY AS EXISTING GAS N A R P4zt _42-3365 099996204 009097245  0.9999344
SHOWN IN THE BID DOCUMENTS AS PART OF HS BID. EXISTING TELEVISION /CABLE 1c80 INTERNATIGNAL CONFERENCE i VEST WOTH sBCC -46-3227 099996142 0099998596  0.99994739
4 CONTRACTOR SHALL BE RESPONSIELE FOR OBTANING ALL REQUIRED PERMITS PRIOR TO OF BUILDING OFFICIALS W, W 100 -45-1153  0.99995558 099999764 099995322
COMNENCEMENT OF GRADING OPERATIONS. EXISTING TELEPHONE INT INTERSECTION / 101 ~44-46.03  0.99995566 0.99998366 0.99993932
5. UNAUTHORIZED CHANGES & USES: THE ENGINEER PREPARING THESE PLANS WL NOT w/a wiTHouT 102 -44-46.01  0.99995568 089998400 099993967
g g EXISTING ELECTRICAL INV INVERT WWM.  WELDED WRE MESH - - -
BE RESPONSIBLE FOR, OR LIABLE FOR, UNAUTHORIZED CHANGES TO OR USES OF THESE IRRIC IRRIGATION LW 103 -44-5512 099995514 1.00000019 0.99995534
PLANS. ALL CHANGES TO THE PLANS MUST BE IN WRIING AND NUST BE APPROVED D e ] WAL ISF INSIDE FACE wr WAY 104 0.99995516 1.00000031 0.99995547
BY THE PREPARER OF THESE PLANS 5 JUNCTION STRUCTURE PROJECT AVG: 099995724 0.99998917  0.99994641
6. CONTRACTOR SHALL VERIFY ALL CONDITONS AND DMENSIONS AND SHALL REPORT ALL BORING LOCATION (GEOKINETICS, FEB 2015)
DISCREPANCIES TO OWNER AND THE ENGINEER PRIOR TO THE COMMENCEMENT OF WORK.
7. CONTRACTOR AGREES THAT HE SHALL ASSUME SOLE AND COMPLETE RESPONSIBILTY
FOR J0B SITE CONDITIONS DURING THE COURSE OF CONSTRUCTION OF THIS PROJECT,
INCLUDING SAFETY OF ALL PERSONS AND PROPERTY, THAT THESE REQUIREMENTS
SHALL APPLY CONTINUOUSLY AND SHALL NOT BE LIMITED TO NORMAL WORKING HOURS.
PLANS PREPARED UNDER THE DIRECTION OF: [DRAWN BY: TITLE SHEET & GENERA
Stantec repROED: éé " e AVENIDA MONT
38 TECHNOLOGY, SUITE 100 T, REBEN 8005
. IRVINE, CA 92618 12/16/20 O oAy B etk AT CANYON AND TRAIL IM
REV. | DATE: DESCRIPTION BY: | APP'VD: 949.923.6091 stantec.com ROGER T. CHUNG C85388 DATE PROJECT NO. 1600
REVISIONS e CITY OF SAN C]
12/17/20 11:52:56 AM v _f TT.dwg
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PLANS PREPARED UNDER THE DIRECTION OF: [DRAWN BY:

N4

CONSTRUCTION NOTES AND QUANTITIES

DESCRIPTION [ quantmy T unir

I No. |
! CONSTRUCTION NOTES
CLEAR AND GRUB 1 s
UNCLASSIFIED EXCAVATION 66.67 CY
EXPORT EXCESS MATERIAL OFFSITE
STRUCTURAL EXCAVATION 65.31 CY
STRUCTURE BACKFILL 36 cY
PCC WALKWAY WITH 5-FT CUTOFF WALLS PER DETAILS ON SHEET 4 B3 LF
CHAIN LINK FENCE (H=6) PER SSPWC STD PLAN 600-3 43 LF
2'X2" RC CUTOFF WALL PER PLAN AND DETAILS ON SHEET 4 70 LF
18" GABION LINING PER PLAN AND DETAILS ON SHEET 5 & 6 15 SY
GABION RETAINING WALL (HZQ) PER PLAN, PROFILE, & DETAILS ON SHEETS 5 & 6 18 LF
GABION RETAINING WALL (H=12) PER PLAN, PROFILE, & DETAILS ON SHEETS 5 & 6

DEMOLITION NOTES

! PROTECT IN PLACE (ITEM PER PLAN)
! 21— REMOVE CHAIN LINK FENCE

ct

@6@@90090@ =

SHEET INDEX MAP
SCALE 17"=20’

A MONTALVO CANYON & TRAIL IMPROVEMENT, PROJECT NO. 16004

SHEET INDEX & CONSTRU(]
AVENIDA MONT,

Exhibit 2

Stantec

38 TECHNOLOGY, SUITE 100

IRVINE, CA 92618
1 ROGER T. CHUNG C65388

stantec.com
PROJECT MANAGER

DESCRIPTION BY: | APP'VD: 949.923.609

REVISIONS PLANS PREPARED BY:

CANYON & TRAIL IMPH

PROJECT NO. 1600}

CITY OF SAN CIJ

(SEE SHEET 1 OF 8)

Page 2 of 8
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CURVE DATA
CURVE | LENGTH | RADIUS | DELTA | TANGENT
cl 1488 | 15.00° | 565123" | 812
©2 6.3 | 20.50° [17'39'23" | 348

.
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DEBRIS

CONG
PATH
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1400 120 140 1160 e
ExsTNG— PROPOSED~  EXST!
RETAINNG \ FENCE GCABIONS
WALL TP
) EARTHEN /
54.00 CasuRLD. BACKFILL /
18.00° 36.00° h—
APPROX. EXISTING
5 H=q He12 o) 00T PATH FILTER FABRIC
24.00
? e g ‘ 3
o= BADEKC F:E \\ d 00k~ Bo EXISTING 7&&%& I
Flu ¢ 8 s HaL | iz GROUND ﬂ'
- FRONT FACE - T
20 \ \ et \ 20 PROPOSED: o
FG - TRAL
FRON™ FM)E“ | g | | || — 3
TOW=17.0 |\ ans 4 ©
1t e INV LINING
15 ~ ) X 15 .
e Q
X v SECTION B—=B’ el
/j/ 3 T T\ RN R = SCALE: T=8
—= S A A A XA e o o =t X l—
10 R " @)
| | | CABONS
BTM=B. I I I
L 21 P - S P GABON .
< . B I . ’ BTM=6. Eg?ggsw\ | r
CUTOFF APPROX. EXISTING- ] O
FOOT PATH —
/F\LTER FABRIC m
[noTe: ] | [
| ADuACENT PED BRIDGES | ) ‘~5XM‘|M " o
PROF/LE & PIFELINES NUT SHOWN / k S e h 8 -
lFor clary | EXISTING A o
SCALE: 1”7=8 GROUND “ . ) GRAVEL |—
HORIZ. ) BACKFILL =
1" = 4" VERT. ‘
| 2406 PLAZA A LA =
%, TRALL LLl
RR = >
BRIDCE PED 5} s O
BRIDGE PIPELINE Q 3 © SECTION A—A
XINGS LN SCALE: 1"=8' m
5 DRAINAGE EASEMENT TO THE
E CITY OF SAN-CLEMENTE WITH X
b} PUBLIC ACCEl S, ALLOWANCE ) CONSTRUCTION NOTES E
3 El (1)~ cLesr ao GRUB —
(2)— UNCLASSIFIED EXCAVATION 1
(3)— EXPORT EXCESS MATERAL OFFSITE =
o STRUCTURAL EXCAVATION <
(5)— STRUCTURE BACKFILL m
(8)— PCC WALKWAY WITH 5-FT CUTOFF WALLS PER DETALS ON SHEET 4
o o CHAIN LINK FENCE (H=6) PER SSPWC STO PLAN 600-3 I
LINE DATA ot
i’ (B)— 2x2' RC CUTOFF WALL PER PLAN AND DETALS ON SHEET 4
IS LINE | LENGTH | BEARING (9)— 18" GABION LINING PER PLAN AND DETALS ON SHEET 5 & 6 06
% U | 179 | sezzesse (10)— GABION RETANNG WALL (H=3) PER PLAN, PROFILE, & DETALS ON SHEETS 5 & 6 Z
: S 2 | 1995 | N6o300rE (1)~ GABION RETANNG WALL (H=12) PER PLAN, PROFLLE, & DETALS ON SHEETS 5 & 6
" o
% \ 5 DRAINAGE EASEMENT TO THE L3 | 3205 | N42BOH'E DEMOLITION NOTES >
\ 5 EUBYL\%FAS(J/ZES%%E%E\NVQEH ﬂ PROTECT IN PLACE (ITEM PER PLAN)
\ REMOVE CHAN LINK FENCE =
N\
<

5 " GRAPHIC SCALE
g 5 S i
e R T m—— ‘
PLANS PREPARED UNDER THE DIRECTION OF: PLAN AND PROFI-lI ° °
Stantec AVENIDA MONT EXhlblt 2
oo S0 22 e (SEE SHEET 1 OF 8) CANYON & TRAIL IMPf
REV. | DATE: DESCRIPTION BY: | APPVD: PNEC'®  antec.com R 7. i asses 12f10/20 PROJECT NO. 1600
REVISIONS PLANS PREPARED BY: APPROVALS CITY OF SAN cl Page 3 of 8
12/17/20 12:00:07 PM V; X NOI-03SD.dwg
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EXIST RETANING WALL 2' GABION REVETMENT SHOWN. GABIONS PER s
~ SYSTEM TO REMAIN (PROTECT IN PLACE) ' GABION REVETMENT SIMILAR. MFR DETALS X
ST 2. 18" GABION INVERT LINING WHERE OCCURS ON SHEETS 5-7 EL=20.00 _
4 L rees _j0n, 4'-0" NOT SHOWN FOR CLARITY. X TOP GABION
B 3. CONTRACTOR TO VERIFY ALIGNMENT RELATIVE REVETMENT 2 VERT INTERSECTION BARS
| TO EXIST BEDROCK FACE AT TOP OF B SCOURED BEDROCK BARS, TYP SHALL MATCH HORIZ.
R » CHAIN LINK FENGE REVETMENT & ADJUST AS REQUIRED, R\, FACE 10 BE WALL REINF. TYP.
C v
| /PER PLAN 4. AT BEGIN AND END OF REVETMENT, 12x3x3 ¢ PrROTECTED
F4 | | CONTRACTOR 10 MODIFY GABION SIZE, LENGTH, 6"t \ IN PLACE
S 3| _ & PRECISE LOCATION TO MINMIZE POTENTIAL P \
GUMER\ = 3 o2 FOR BACKFILL LOSS. ‘
4% /#4018" EF, TP W peR LN 7= 5 FOR ADD'L DETALS SEE PROFILE ON SHEET 3 \ [ e <
R =/l — 5012", AS sHOWN 6. 12X3X3 GABIONS MAY BE REPLACED WITH
=i EQUIVALENT 6X3X3 AT CONTRACTOR'S OPTION TT
LH = |{— #4018", AS SHowN [ o -
& ¢ =
R #4@12" B, CIRD i o A0xTx3 48" WALL !
14 ll B IN SLAB, TYP ’ - g LAP SPLICE 2 VERT
[ - ~ o4* AP 0 EXISTING FOOTPATH FILTER BARS, TYP . <t
T L 5 70 BE REMOVED | | FABRC o I o
i 0 2 & RELOCATED [ g
[ | | o INTERSECTION (2 LAYERS OF REINF)  CORNER o
_a ’\““’* ———— VAR. STR_BACKAILL O
ee N G"TO 247 T ¥ CRUSHED —
N Bx3x3, - ROCK
SUBDRAIN -
PER Ty Doy O
3 % | 3 o 48" WALL WALL LAP
CLR 2 Tismcg
ar T[] 5 T 3 S I0se=0=0z0 LAP SPLICE (TadSER) Z
I | T T }
‘ 4.5x3x3 12x3x3 ‘”\ L M o
NOTES: L T |
1. TYPICAL SECTION W/ RETANING | _ BIM 1 L
WALL SHOWN. SECTION W/O CITOFF £1-8.00 p— . -
RETAINING WALL SIMILAR. » . 4612" 0. Z BTH GABION BAR, TYP |
2. SEE RETANING WALL LTS o 10 i A gl pci BAR, TYP O
PER PLAN " ©
3. WALKING SURFACE TO RECENE CUTOFF ENDWALLS BEYOND #4 BARS @\ ﬁ - INTERSECTION (ONE LAYER OF REINF) CORNER
BROOM FINISH (AT BEGIN & END) CORNERS, TYP o n:
4. SUBDRAN NOT REQUIRED FL=6.00
WHEN Hr<18” o | D_
" 20 N CUTOFF gEYoND o
c = 3250 PSI (AT BEGIN & END) -
FY = 60,000 PSI |_
RC TRAIL W/ CUTOFF WALLS 1 TYPICAL SECTION - GABION REVETMENT FOOTING & WALL INTERSECTIONS 3
NTS. N.TS. N.TS. Z
CENTER 12° X 12" FLATTENED EXPANDED
D/26d FOR 43 TO #5 ALUMINUM _SCREEN (3003—H14% NO,)0.081 2
12 GAGE OR APPROVED EQUIVALENT) ON
2d FOR #6110 #8 EACH WEEPHOLE & ATTACH W/ EPOXY I I I
ADHESIVE AROUND EDGES OF SCREEN 1"
MIN. WDTH >
0
= o
PRINCIPLE_REINFORCING HOOKS 135 STIRRUP IYPE B P
90" STIRRUP N
BEND DIAMETER SCHEDULE & TE HOOK % TIE HOOK E
BAR SIZE BEND DIA. TIE_OR STIRRUP_HOOKS l —
3 THRU #8 D = 6d f
# # BEND DIAMETER SCHEDULE LACE CONT. GALLERY OF ~ _l
#9 THRU #11 D=8 4" GRAVEL DRAIN MATERIAL
14 THRU 18 D = 10d e e A BAR SIZE I BEND DIA. WRAPPED IN A LAYER OF
# # = ABOVE #5 THRU #5 [ o= MIRAF] 140N FILTER FABRIC <
- WITH 12" OVERLAP UP BACK
11/2d CLR OR 11/2° MIN OR MAY 46 THRU #8 [ o="5d FACE OF WALL . n:
BE IN CONTACT IF WIRED CONSTRUCT 4” DIA.
CRADE BEAM STIRRUPS NOTE: ALL BENDS SHALL BE MADE COLD WEEPHOLES @ 107
d = BAR DIAMETER . UNO. =
g ——1 o3
NOTE: BEND NOT REQD WHERE ~ WHERE BARS TYPICAL REINFORCEMENT BAR BENDS WEEPHOLE DETAIL
BARS LIE ADJACENT TO EA. OCCUR IN SAME NTS 4 Vs 5
OTHER o e zZ
2’ TRANSITION 9" sa TOM. O
1z END OF
- WALL
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INSTALLATION NOTES FOR MACCAFERRI GALMAC® & PVC COATED GABION STRUCTURES

1.

11

2.

21

22,

24,

3.

31

DIAL 811
™0 OAYS
BEFORE YOU DG

PRODUCT DESCRIPTION

GALMAC® & PVC GABIONS ARE BASKETS MANUFACTURED FROM 8X10 DOUBLE TWISTED HEXAGONAL WOVEN
STEEL WIRE MESH, HEAVILY GALMAC® COATED THEN PVC COATED, AS PER ASTM A975 (FIGS 1-4). GABIONS ARE
FILLED WITH STONES AT THE PROJECT SITE TO FORM FLEXIBLE, PERMEABLE, MONOLITHIC STRUCTURES SUCH
AS RETAINING WALLS, CHANNEL LININGS, AND WEIRS FOR EROSION CONTROL PROJECTS. THE STEEL WIRE
USED IN THE MANUFACTURE OF THE GABION IS HEAVILY GALMAC® COATED SOFT TEMPER STEEL. THE
STANDARD SPECIFICATIONS FOR MESH-WIRE ARE SHOWN IN TABLE 2. THE GABION IS DIVIDED INTO CELLS BY
DIAPHRAGMS POSITIONED AT APPROXIMATELY 3ft (0.9m) CENTERS (FIG 2). TO REINFORCE THE STRUCTURE, ALL
MESH PANEL EDGES ARE SELVEDGED WITH A WIRE HAVING A GREATER DIAMETER (TABLE 3). DIMENSIONS AND
SIZES OF GALMAC® & PVC COATED GABIONS ARE SHOWN IN TABLE 1. GABIONS SHALL BE MANUFACTURED AND
SHIPPED WITH ALL COMPONENTS MECHANICALLY CONNECTED AT THE PRODUCTION FACILITY.

MATERIALS
BACKFILL MATERIAL SPECIFIED BELOW SHALL BE FREE DRAINING. BACKFILL MATERIALS SHALL BE APPROVED
BY THE OWNER OR OWNER'S REPRESENTATIVE, AND SHALL MEET THE PHYSICAL PROPERTIES REQUIREMENTS
DEFINED IN SECTION 7.1, AND SHALL BE CLEAN, FREE DRAINING CRUSHED STONE.

COBBLES MATERIAL SHALL BE A CLEAN CRUSHED STONE OR GRANULAR FILL MEETING THE FOLLOWING
GRADATION PER ASTM D422

Table 0 Rock Sizing for Gabions

Sieve Size Percent Passing
8" 100%
& 0t05%

GABION WALL UNITS SHALL BE GALMAC® & PVC COATED 8x10 HEXAGONAL DOUBLE TWIST WIRE MESH TYPE AS
PER ASTM A975.

Table 1 Sizes for Gabions

L=Length ft (m) | W=Width ft (m) | H=Height ft (m) # of Cells
6(18) 3(09) 3 (09) 2
9 (27) 3(09) 3 (09) 3
12 (36) 3 (0.9) 3 (0.9) 4
6 (18) 3(09) 15 (0.45) 2
9 (27) 3 (09) 15 (0.45) 3
12 (36) 3 (09) 15 (0.45) 4
6 (1.8) 3 (0.9) 1(03) 2
9 (27) 3 (09) 103) 3
12 (36) 3(09) 1(03) 4

5 (1.4) 3(09) 3 (0.9) 1

Table 2 Standard GalMac® Mesh Wire

Mesh Type | "D"in (mm) | Tolerance | Wire Dia. in (mm)
® 0.106 (2.70)
810/ GalMac® + | 5 55 @3 | 1109, o108 :3 70;

Table 3 Standard Wire Diameters

Lacing | Mesh Selvedge Wire /

Wire Wire | Preformed Stifeners
i el I
Qx":j"az':";/f;) 0.70 (214) [0.80 (244) 0.85 (259)
bronmm | 02 | amy | omes

WIRE - ALL TESTS ON WIRE MUST BE PERFORMED PRIOR TO MANUFACTURING THE MESH. ALL WIRE SHALL
COMPLY WITH ASTM A975. WIRE USED FOR THE MANUFACTURE OF GABIONS AND THE LACING WIRE, SHALL
HAVE A MAXIMUM TENSILE STRENGTH OF 75,000psi (515MPa) AS PER ASTM A856/A856M, SOFT TEMPER STEEL.

WOVEN WIRE MESH TYPE 8X10 -- THE MESH AND WIRE CHARACTERISTICS SHALL BE IN ACCORDANCE WITH
ASTM A975 TABLE 1, MESH TYPE 8X10. THE NOMINAL MESH OPENING D = 3.25in (83mm) (FIG 11a & 11b). THE
MINIMUM MESH PROPERTIES FOR STRENGTH AND FLEXIBILITY SHALL BE IN ACCORDANCE WITH THE
FOLLOWING: MESH TENSILE STRENGTH SHALL BE 2900ib/ft (43.3kN/m) MINIMUM WHEN TESTED IN ACCORDANCE
WITH ASTM A975 SECTION 13.1.1. PUNCH TEST RESISTANCE SHALL BE A MINIMUM OF 5300ib (23.6kN) WHEN
TESTED IN COMPLIANCE WITH ASTM A975 SECTION 13.1.4. CONNECTION TO SELVEDGES SHALL BE 1200iblit
(17.5kNim) WHEN TESTED IN ACCORDANCE WITH ASTM A975.

FOUNDATION PREPARATION

THE FOUNDATION ON WHICH THE GABIONS ARE TO BE PLACED SHALL BE LEVEL, AND GRADED TO THE
ELEVATIONS AS SHOWN ON THE PROJECT CONSTRUCTION DRAWINGS. THE FOUNDATION FOR GABIONS SHALL.
BE LEVEL, SMOOTH, AND FREE OF SURFACE IRREGULARITIES, LOOSE MATERIAL, AND VEGETATION, IN
AACCORDANCE WITH THE PROJECT SPECIFICATIONS. APPROPRIATE MEASURES SHALL BE TAKEN FOR FILTERING
AAND DRAINAGE OF THE FOUNDATION, AS PER THE PROJECT SPECIFICATIONS (FILTER CLOTH, DRAIN WORKS,
ETC.). GEOTEXTILES REQUIRED TO BE INSTALLED BEHIND GABION STRUCTURES SHALL COMPLY WITH THE
REQUIREMENTS FOR SUBSURFACE DRAINAGE APPLICATIONS.

4.

a1
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43
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45.
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CONSTRUCTION

ASSEMBLY - OPEN AND UNFOLD EACH GABION ON A FLAT, HARD SURFACE AND REMOVE ANY SHIPPING FOLDS

IF NECESSARY. THIS CAN BE DONE BY PLACING THE FOLD OVER A 2" X 4" BOARD AND WALKING ALONG THE

SIDES. LIFT UP THE SIDES, ENDS AND DIAPHRAGMS INTO A VERTICAL POSITION TO FORM AN OPEN BOX SHAPE
(FIG 3). CONNECT THE EDGES OF THE GABION AND DIAPHRAGMS BY USING EITHER LACING WIRE OR RING
FASTENERS (FIG 5a & 5b) THE USE OF PLIERS TO AID ASSEMBLY AND TYING OF THE UNITS USING THE LACING
WIRE SUPPLIED WITH THE GABIONS IS NORMALLY RECOMMENDED.

EASTENING PROCEDURE - WHEN USING LACING WIRE, CUT OFF A PIECE OF WIRE APPROXIMATELY 1.5 TIMES
THE LENGTH OF THE EDGE TO BE TIED. LONGER EDGES SHALL BE JOINED BY SEVERAL LENGTHS OF WIRE. TIE
WIRES SHALL BE SECURED AROUND THE SELVEDGE WIRE OR HEAVIER EDGE WIRE, WHERE PRESENT, BY
LOOPING AND TWISTING THE LACING WIRE AROUND ITSELF. PROCEED TYING WITH ALTERNATE DOUBLE AND
SINGLE LOOPS. DOUBLE LOOPS SHALL BE MADE AT INTERVALS NOT GREATER THAN 6in (150 mm). PULL BASKETS
TIGHTLY TOGETHER DURING THE TYING OPERATION. THE OTHER END OF THE TIE WIRE SHALL BE SECURED BY
AGAIN LOOPING AND TWISTING THE WIRE AROUND ITSELF. WHEN STEEL RING FASTENERS ARE USED, THE USE
OF EITHER A MECHANICAL OR A PNEUMATIC FASTENING TOOL IS REQUIRED. SPACING OF THE RINGS SHALL BE
IN ACCORDANCE WITH ASTM A975, TABLE 2 Minimum Strength Requirements of Mesh and Connections. IN ANY CASE,
RING FASTENERS SPACING SHALL NOT EXCEED 6in (150 mm). RINGS SHALL BE INSTALLED AT THE END AND
CENTER DIAPHRAGMS AND ALONG ALL EDGES. CARE SHALL BE TAKEN TO ENSURE THE STEEL RING FASTENER
1S COMPLETELY CLOSED AFTER INSTALLATION

INSTALLATION AND FILLING -- GABIONS SHALL BE CONNECTED TOGETHER AND ALIGNED BEFORE FILLING THE
BASKETS WITH ROCK. ROCKS FOR GABIONS MAY BE PRODUCED BY ANY SUITABLE QUARRYING METHOD, AND
BY THE USE OF ANY DEVICE THAT YIELDS THE REQUIRED SIZES WITHIN THE GRADATION LIMITS CHOSEN. ROCKS
SHALL BE HARD, ANGULAR TO ROUND, DURABLE AND OF SUCH QUALITY THAT THEY SHALL NOT DISINTEGRATE
ON EXPOSURE TO WATER OR WEATHERING DURING THE LIFE OF THE STRUCTURE. GABION ROCKS SHALL
RANGE BETWEEN 4-8in (100-200mm). THE RANGE IN SIZES MAY ALLOW FOR A VARIATION OF 5% OVERSIZE
ANDIOR 5% UNDERSIZE ROCK, PROVIDED IT IS NOT PLACED ON THE GABION'S EXPOSED SURFACE. IN ALL
CASES, THE OVERSIZE ROCK SHALL NOT BE LARGER THAN 10in (250mm), AND THE UNDERSIZE ROCK SHALL NOT
BE SMALLER THAN 2in (50mm). DURING THE FILLING OPERATION SOME MANUAL STONE PLACEMENT IS REQUIRED
TO MINIMIZE VOIDS. THE EXPOSED FACES OF VERTICAL STRUCTURES MAY BE CAREFULLY HAND PLACED TO
GIVE A NEAT, FLAT, AND COMPACT APPEARANCE. THE CELLS SHALL BE FILLED IN STAGES SO THAT LOCAL
DEFORMATION MAY BE AVOIDED. THAT IS, AT NO TIME, SHALL ANY CELL BE FILLED TO A DEPTH EXCEEDING 1ft
(300mm) HIGHER THAN THE ADJOINING CELL (FIG 14a-14c). STIFFENERS OR CROSSTIES SHALL BE INSTALLED AS
INDICATED (FIGS 12a & 12b, 13a & 13b), FIXED AT 1/3 AND 2/3 OF THE HEIGHT FOR 3ft OR 1m GABIONS AS THE CELL
1S BEING FILLED. IN 1.5t (500mm) HIGH UNITS STIFFENERS MAY BE FIXED AT THE HALF HEIGHT LEVEL, IF
REQUIRED. PREFORMED CORNER STIFFENERS ARE INSTALLED AT 45° TO THE FACE/SIDE OF THE UNIT,
EXTENDING AN EQUAL DISTANCE ALONG EACH SIDE BEING BRACED (APPROXIMATELY 1 ft [300 mm]). WHEN
MORE THAN ONE LAYER OF GABIONS IS REQUIRED, IN ORDER FOR THE INDIVIDUAL UNITS TO BECOME
INCORPORATED INTO ONE CONTINUOUS STRUCTURE, THE NEXT LAYER OF GABIONS MUST BE CONNECTED TO
THE LAYER UNDERNEATH AFTER THIS LAYER HAS BEEN SECURELY CLOSED (FIG 15).

CLOSING - TO ALLOW FOR SETTLEMENT, LEVEL OFF THE FILL 1-1.5in (25-40mm) ABOVE THE TOP OF THE MESH.

FOLD THE LID DOWN AND PULL THE EDGES OF THE PANELS TO BE CONNECTED USING AN APPROPRIATE TOOL

SUCH AS A LID CLOSER (FIG 9). THE LIDS SHALL BE TIGHTLY LACED ALONG ALL EDGES, ENDS AND DIAPHRAGMS
IN THE SAME MANNER AS DESCRIBED FOR ASSEMBLING UNITS (FIGS 6a & 6b, 10a & 10b). ADJACENT LIDS MAY BE
SECURELY ATTACHED SIMULTANEOUSLY. ALL END WIRES SHALL THEN BE TURNED IN TO AVOID PROTRUSIONS

TESTING METHODS -- TESTING METHODS AND FREQUENCY, AND VERIFICATION OF MATERIAL SPECIFICATIONS
AND COMPACTION SHALL BE THE RESPONSIBILITY OF THE OWNER'S GEOTECHNICAL ENGINEER, UNDER THE
DIRECTION OF THE OWNER. THE SHEAR STRENGTH TESTING OF REINFORCED BACKFILL SHALL BE REQUIRED
FOR EVERY 1000cy PLACED OR IF THE NATURE OF BACKFILL SOIL VISUALLY CHANGES.

TECHINICAL REQUIREMENTS

THE CONTRACTOR SHALL HAVE AN APPROVED SET OF CONSTRUCTION DRAWINGS AND CONTRACT
SPECIFICATIONS ON-SITE AT ALL TIMES DURING CONSTRUCTION OF THE GABION WALL STRUCTURE.

GABION SHALL BE PLACED AT THE LOCATIONS AND ELEVATIONS SHOWN ON THE PROJCET DRAWING SHEETS.

TRACKED CONSTRUCTION EQUIPMENT SHALL NOT BE OPERATED DIRECTLY ON THE GABION WALL. A MINIMUM
FILL THICKNESS OF 6in (150mm) IS REQUIRED FOR OPERATION OF TRACKED VEHICLES OVER THE GABION WALL.
TURNING OF TRACKED VEHICLES SHALL BE KEPT TO A MINIMUM TO PREVENT DISPLACING THE FILL AND/OR THE
GABION WALL.

DRAINAGE

THE BACKFILL SURFACE SHALL BE GRADED AWAY FROM THE WALL FACE A MINIMUM OF 2 PERCENT SLOPE AND
ATEMPORARY SOIL BERM SHALL BE CONSTRUCTED NEAR THE WALL CREST TO PREVENT SURFACE AND WATER
RUNOFF FROM OVERTOPPING THE WALL. GRADING SHALL BE PERFORMED AT THE END OF EACH WORK DAY.

AT THE END OF EACH WORK DAY, BACKFILL SURFACE SHALL BE COMPACTED WITH A SMOOTH WHEEL ROLLER
TO MINIMIZE PONDING OF WATER AND SATURATION OF THE BACKFILL.

THE ENGINEERING, DESIGN ANALYSIS, DETAILING AND MITIGATION OF BOTH SURFACE DRAINAGE AND SEEPAGE
OF GROUNDWATER SHALL BE THE RESPONSIBILITY OF THE OWNER OR THE OWNER'S REPRESENTATIVE.

PERMANENT SURFACE WATER DIVERSION AND/OR COLLECTION SHALL BE AS REQUIRED AND PROVIDED BY THE
OWNER OR OWNER'S REPRESENTATIVE.

DESIGN PARAMETERS

DESIGN OF THE GABION WALL STRUCTURE IS BASED ON THE FOLLOWING ASSUMED SOIL PARAMETERS:

Table 4 Assumed Soil Parameters

FRICTION ANGLE | Coriesion | MOIST UNITWEIGHT
BACKFILLSOIL | - DEGREES — e pof (- kN/m3)
RETANED SOIL | — DEGREES — e pf (- kN/m3)
FOUNDATION SOIL | - DEGREES — pef (— kN/m3)

72,

724

722,

75,

MINIMUM REQUIRED FACTOR OF SAFETY (FS):

WALL CHECKS
Table 5 Minimum Safety Factors - Wall Checks
SLIDING 15
INTERNAL STABILITY 15
OVERTURNING 15
BEARING CAPACITY 20

EXTERNAL STABILITY

l Table 6 Minimum Safety Factors - External Stability l

l GLOBAL STABILITY 13 l
TRAFFIC SURCHARGE = 250 psf

GROUND WATER TABLE - GROUNDWATER/PHREATIC SURFACES NOT CONSIDERED IN WALL DESIGN, WATER
SURFACE ASSUMED TO BE SUFFICIENTLY BELOW BOTTOM OF WALL AS NOT TO INFLUENCE INTERNAL AND
EXTERNAL STABILITY.

SEISMIC LOADING = NONE

8. SPECIAL PROVISIONS

81

THE DESIGN PRESENTED HERE IN IS BASED ON SOIL PARAMETERS, FOUNDATION CONDITIONS, GROUNDWATER
CONDITION, AND LOADING STATED IN SECTION 7.0 AND SHALL BE VERIFIED BY THE OWNER OR OWNER'S
REPRESENTATIVE

WALL ELEVATION VIEWS AND LOCATIONS AND GEOMETRY OF EXISTING STRUCTURES AND GRADE ABOVE AND
BELOW THE WALLS MUST BE VERIFIED BY THE OWNER OR OWNER'S REPRESENTATIVE PRIOR TO
CONSTRUCTION.

MACCAFERRI, INC. ASSUMES NO LIABILITY FOR INTERPRETATION OR VERIFICATION OF SUBSURFACE
CONDITIONS, SUITABILITY OF SOIL DESIGN PARAMETERS AND INTERPRETATION OF SUBSURFACE
GROUNDWATER CONDITIONS.

THE OWNER OR OWNER'S REPRESENTATIVE IS RESPONSIBLE FOR REVIEWING AND VERIFYING THAT THE
ACTUAL SITE CONDITIONS ARE AS DESCRIBED IN SECTION 7.0 PRIOR TO AND DURING CONSTRUCTION. THE
OWNER OR OWNER'S REPRESENTATIVE SHALL BE ON-SITE TO ASSURE THE PROVISIONS IN THE CONSTRUCTION
NOTES ARE FOLLOWED.

IF ANY ROCK FORMATIONS AND/OR GROUNDWATER ARE ENCOUNTERED DURING CONSTRUCTION OF THIS WALL,
IMMEDIATELY CONTACT THE OWNER OR OWNER'S REPRESENTATIVE.

ANY REVISIONS TO DESIGN PARAMETERS STATED IN SECTION 7.0 OR STRUCTURE GEOMETRY SHALL REQUIRE
DESIGN MODIFICATIONS PRIOR TO PROCEEDING WITH CONSTRUCTION.
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Maccaferri Gabions.
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2. Place the adjacent Gabions
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fully covered with @ minimum overiap of 18".
5. Connectto the Mesh Panel roll to adjacent gabion lids
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UNPACKING & ASSEMBLY PROCESS

1. Open And Unfold The Gabions One By
One On A Flat, Hard Surface. Eliminate All
Folds Due To The Packaging

Maccaferri Gabions Are Delivered To The Job Site In
Bundles. They Are Compressed And Strapped In The Factory
For Easier Shipping And Handeling

2. Pull Up The Sides And The Diaphragms To
Form An Open Box. Be Sure The Top Of The
Face And The Side Are At The Same Level.

Handeling wire

3. Fold By Hand The End Of The
Reinforcing Wire Of The Main Unit
And The Diaphragms Allowing The
Gabion To Stand By Itself

Strapping wire Fig. 3

Assembled

Gabion Basket
DIAPHRAGM
H »

REINFORCING DETAIL

3f(0.91m]
Diaphragm Spacing

J o) FOLDING PROCESS

CLOSING PROCESS

4. Edges Are Joined Together, Using The Appropriate Lacing Techniques
Manual: Continuous Wire Looped Tightly Around Every Other Mesh Opening,
Alternating Single And Double Loops (Fig 5a).

Mechanical: Using A Pneumatic Or Hand Power Tool, Employing Stainless
Steel "C" Shaped Fasteners. For Continuity And Strength, The Recommended
Spacing Is 6in, Max 150mm (Fig 5b).

z £
33 (50mm) (20mm)
5 1.) Spenax Fastener @= 2in (50mm) open and  Parallel Twists) Is According To ASTM A975

3/4in (20mm) closed.

2.) Spenax Fastener has 170Kg/mm? Breaking

ad
3.) Spenax Fastener Wire @= 0.120in (3mm)

Mesh Type 8x10 Mesh Type 6x8

2028

The Tolerance Of The Mesh Opening "D",
(The Distance Between The Axis's Of Two

Lid Closer

A MONTALVO CANYON & TRAIL IMPROVEMENT, PROJECT NO. 16004
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Pedestrian Access Easement

Vertical Stairway down the Bluff

\

ad

Beach Access Trail and
Railroad Underpass

\
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August 19, 2021

Mr. Amir K. llkhanipour, P.E.

Senior Civil Engineer

City of San Clemente — PW Engineering
910 Calle Negocio, Suite 100

San Clemente, CA 92673

Subject: Alternatives Analysis for the Montalvo Canyon Erosion Repair Project
Dear Amir,

The proposed Montalvo Canyon Erosion Repair Project (Project) is located in the City of San
Clemente (City) downstream of the Montalvo Canyon Storm Drain pipe outlet and just upstream
from the Pacific Ocean. Figure 1 shows the location of the Project.

The Project area can be accessed from the public beach by crossing under existing railroad and
pedestrian bridges. Access can also be obtained by means of an existing public beach access trail
that descends from Avenida Lobeiro along a 70-foot high, near-vertical sandstone bluff. The bluff is
among the tallest unprotected bluffs in City and is typical of those situated along the coast of
Southern California.

Access fo the beach aft this location serves an integral part of the City's Federal Railroad
Administrafion’s (FRA) Safety Quiet Zone Permit. The permit requires the City to maintain certain
beach access points that pass over or below the existing railroad tracks, which improves the safety
of pedestrians seeking to access the beach.

Currently, the earthen storm water channel that is located downstream of the storm drain outlet is
eroding the face of the adjacent near-vertical bluff. Photograph 1 shows a picture of the bluff
erosion and Photograph 2 shows the relative height of the bluff.

Photograph 1: Bluff Erosion and Overhang
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The persistent erosion is cause for great concern by City staff in that it is undermining the stability of
the bluff. Given that the public routinely uses the beach access trail as shown in Photograph 3, the
possibility exists that a bluff failure will cause injury or loss of life. The existing canyon is shown in plan
view on Figure 2 and in section view on Figure 3.

The threat to the pubilic is exemplified by several events that have occurred in the recent past.
These examples include the following:

» February 6, 2020: A moderate landslide of the Montalvo Canyon bluff occurred and
temporarily blocked the safe passage of pedestrians along the existing beach access frail.
Had pedestrians been adjacent to the bluff, the slide was of sufficient volume that it could
have caused injury or death. Photograph 4 shows a picture of the landslide.

Photograph 3: Public on Trail Photograph 4: February 2020 Landslide

« November 19, 2019: A bluff landslide at Mariposa Point in the City of San Clemente
damaged a pedestrian bridge that forms a portion of the pedestrian trail that fronts the
coastline. The trail was closed while repairs to the bridge were performed.

e August 2, 2019: The collapse of a bluff in Encino, California, down-coast from San Clemente,
kiled three people while they were on the beach. The bluff was configured similarly to the
one in Montalvo Canyon.

* August 22, 2017: The City of Dana Point closed a portion of Coast Highway approximately
1/2 mile north of the City limits fo remove debris from a bluff landslide that occurred a day
earlier.

e June 8-11, 1999: In approving Coastal Development Permit No. 5-99-109 for a residential
improvement, the California Coastal Commission stated, “Coastal bluffs in the City of San
Clemente are composed of fractured bedding which is subject to block toppling and
unconsolidated surface soils which are subject to sloughing, creep, and landsliding.”

In addition to the threat to the public, a landslide of the bluff could damage two bridges that
parallel the beach and cross the canyon opening. The fist bridge is pedestrian bridge that forms a
portion of the coastal beach trail. The second bridge supports the railroad and is part of the coastal
commuter corridor that serves approximately 3 million passengers per year.
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The City is also concerned that storm water within the channel, if diverted or blocked, could erode
the existing beach access trail. Storm water flow routinely scours the non-bluff, northerly
embankment of the channel upon which the trail is located.

Given the potential risks to public safety, public access to the beach, and the existing railroad
bridge structure, the City has undertaken the development of a project to mitigate these risks. In
order to ensure that the project is proper for this specific location, constraints associated with the
project site have been identified. Project alternatives were then developed and assessed against

the identified constraints.

PROJECT CONSTRAINTS

Multiple constraints characterize the project location. All of these constraints must be respected. As
such, they limit the feasibility of otherwise plausible alternatives. The following identifies and

describes each constraint.

Constraint No. 1: Public Safety

The first constraint is public safety. Project alternatives need to provide for the passage of the public
along the beach access trail without the threat of being injured or killed by the contfinued erosion of
the bluff. The safety of the beach access trail also needs to be addressed in that the erosion of the
trail could encourage pedestrians to traverse unsafe trail segments created by channel erosion of

the northerly embankment.

Furthermore, if the trail were to become blocked or made unusable, the terms of the City’s Federal
Railroad Administration’s (FRA) Safety Quiet Zone Permit could be violated. The permit requires that
a number of overpass or underpass crossings of the railroad be present. The loss of this particular
underpass crossing would require detours to other crossing points such as the adjacent at-grade
crossing at the San Clemente State Beach, which is inherently less safe.

Constraint No. 2: Confined Canyon Ared

The second constraint is the highly confined canyon area. Photographs 5 and 6 shows that both
canyon slopes are exceedingly steep and the canyon bottom is relatively narrow. The tops of these
slopes are constrained by private properties. As a result of this confined areaq, the selected project

Photograph 5: Confined Canyon Looking U/S

Photograph 6: Confined Canyon Looking D/S
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requires a minimal footprint to allow for the preservation or replacement of the maximum flow
conveyance area possible, while also mitigating the erosion of the southerly bluff and preserving the
existing coastal access frail.

Constraint No. 3: Improvement Durability

The third constraint considers the nature of the erosion to be addressed by the project. The
continued erosion of the bluff represents a significant risk to the stability of the bluff, to the life and
safety of the public, and to the railroad transportation corridor. Therefore, the erosion-protection
solution must be durable and have an extended design life.

Constraint No. 4: Existing Cliff Stability

The fourth constraint is the questionable stability of the existing cliff face. In February 2020 evidence
of instability was exhibited through a localized slide of material from the cliff face into the
conveyance area. Alternatives for the project must not jeopardize or lessen the existing stability of
the cliff face. In other words, the alternative must be non-invasive with respect to the existing cliff
face composition.

Constraint No. 5: Existing Multiunit Residential Structure Foundation

The fifth constraint consist of the foundation of the multiunit residential structure located at the top
of the bluff. The foundation consists of multiple concrete piles that extend down into the material
that forms the bluff face. In places, the piles are visible where bluff material has sloughed off.
Alternatives for the project must not jeopardize the support of these existing pile foundation features
or cause undue interactions with the piles that could lead to their instability or failure. The collapse of
the residential structure would jeopardize public safety in a manner similar to a landslide of the
existing bluff.

Constraint No. 6: Natural Aesthetics

The sixth constraint consists of the natural aesthetics of the location. The site is characterized by the
rock face of bluff with vegetation present along the sides of the low-flow area of the earthen
channel. The channel area is comprised of a natural sandy/gravel bottom. The proposed
improvements should have some natural features associated with them so that impacts to the
existing aesthetic conditions can be minimized as much as practicable.

Constraint No. 7: Project Site Construction Access

The seventh constraint recognizes the project’s location within a canyon area that presently
prohibits vehicular access. As such, project materials need to be comprised of components that
can be readily transported in small batches, preferably by human means. While bulky and/or heavy
components could possibly be lowered into the canyon by crane, the movement of those
components into final position would be significantly problematic, if not impossible, without large
construction vehicles.
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PROJECT ALTERNATIVES
Given the above-stated constraints, alternatives were considered for possible implementation. Each
alternative was evaluated with respect to each of the identified constraints fo determine its

feasibility for implementation.

Alternative No. 0: No Project

Consideration was given to not addressing the bluff or channel erosion through the implementation
of a mitigation project. This approach would preserve the existing look of the canyon area and
would eliminate the need for canyon access by construction equipment and materials.

However, past landslides, such as the one that occurred in February 2020 (Photograph 4), give rise
significant concern that the contfinued erosion of the bluff represents an ever-increasing danger to
the public. There is a precedent for landslides to occur in the future.

Additionally, the loss of trail access by the public by either landslide or storm water erosion could
jeopardize the City's Federal Railroad Administration’s (FRA) Safety Quiet Zone Permit. This effect
would be the result of pedestrian trail users diverting to other less safe at-grade crossings. For
Montalvo Canyon, the next adjacent crossing is the at-grade crossing at the San Clemente State
Beach to the south, which is inherently less safe than the Montalvo Canyon underpass crossing.

Finally, the continued erosion threatens the integrity of the existing railroad bridge responsible for the
fransport of nearly 3 million commuters per year.

Alternative No. 1: Natural Erosion Protection

Natural alternatives for erosion protection such as live log crib walls, root wads, and brush mattresses
all require sloped surfaces or footprints that would significantly reduce conveyance area.
Additionally, their biomass compositions could lead to a rapid destabilization due to reasons
associated with biodegradation. Other natural solutions such as loose rock covered with soil for
vegetation establishment would have the desired design life but would also require a sloped surface
that would significantly reduce conveyance area and impede flow. Lastly, the movement of such
materials into the project area and the placement of the materials info their final position could not
be achieved without heavy construction equipment.

Alternative No. 2: Concrete Wall on Pile Foundation

A vertical concrete wall on a pile foundation would address the conveyance area constraint as well
as provide for an extended design life, but would infroduce issues associated with aesthetics and
promote graffiti. Additionally, the limited ability to provide vehicular access to the site inhibits the
construction of the pile foundation that would be needed to preserve the soft bottom of the
conveyance. For example, pile reinforcement would consist of long steel cages that would could
not be placed by hand or small equipment info their final vertical position.
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Alternative No. 3: Concrete Wall on Spread Footing Foundation

Similar to a pile foundation, a vertical concrete wall on a spread footing foundation would address
the conveyance area constraint as well as provide for an extended design life, but would also
infroduce issues associated with aesthetics and promote graffiti. The wall reinforcement and forms
would be exceedingly heavy and could not be properly placed without heavy construction
equipment. Lastly, the spread footing would extend into the conveyance area and effectively
change the conveyance bottom to concrete.

Alternative No. 4: Vertical Wall with Soil Nail Tie-Backs

A wall that used soil nail fie-backs to obtain stability would address concerns over conveyance ared
limitations and long-term durability. Other constraints, however, could not be addressed with this
alternative. Specifically, the drilling of the tie-backs into the cliff face could be detrimental to
existing stability of the cliff and also adversely affect the pile foundation of the existing multiunit
residential structure. Furthermore, the lengths of the tie-backs would preclude their installation in the
narrow canyon area of the Project. Graffiti issues would also be a concern.

Alternative No. 5: Erodible Concrete Fill

The use of erodible concrete fill would consist of placing a concrete-slurry mixture into the existing
void at the base of the cliff. The surface of the concrete could be aesthetically treated to mimic the
existing surface of the cliff face. As such, aesthetics and conveyance area could be preserved.
However, this alternative does not preserve the bluff's natural conditfion.

Additionally, the placement of the concrete-slurry material would require that a clean and suitable
surface be prepared in the existing cliff material in order to promote long-term stability. In previous
projects where this method has been used, the prepared surface consisted of a level bench carved
out of the natural material so that the concrete-slurry could remain stable over its design life. The
modification of the existing cliff material may adversely affect its internal stability and may
jeopardize the continued functionality of the pile foundation of the multiunit residential structure at
the top of the bluff.

Alternative No. é6: Gabion Cage Stabilization

As a means of addressing all of the constraints the presently proposed gabions solution was
developed. The gabions offer a relatively long design life. The relatively steep inclination face of the
gabions results in a manageable reduction in conveyance area that can be replaced by the
relocation of the existing trail. The gabions themselves exhibit a stone face which mimics the
gravel/sand conveyance. The tops of the exposed gabions can also be covered with soil material
and planted with vegetation. The gabions are constructed with small, manageable components
that are compatible with the limited access afforded the site. And with the exception of the small
buried concrete cutoff wall, the balance of the gabion footprint allows for the continued infiltration
of storm water into the earthen bottom of the existing conveyance. Lastly, the gabions do not
interact structurally with the existing cliff face. They are independently stable.
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ALTERNATIVE COMPARISON

Table 1 below lists all of the considered alternatives and the identified project constraints. For each
alternative, each constraint is identified as being addressed or identified as being a hindrance to
implementing the alternative.

Table 1
Summary of Alternative’s Compatibility with Constraints
(Yes or No)
Constraint
No. 1 No. 2 No. 3 No. 4 No. 5 No. é No. 7
Public Confined Imp. Cliff Residential Natural Const.
Safety Area Durability Stability Foundation Aesthetics Access
Alt. No. 0
No No Yes No No No Yes Yes
Project
Alt. No. 1
Nat. Erosion Yes No No Yes Yes Yes No
Protection
Alt. No. 2
Wall w/Pile Yes Yes Yes Yes Yes No No
Foundation
Alt. No. 3
Wall w/Spread Yes Yes Yes Yes Yes No No
Footing
Alt. No. 4
Soil Nail No Yes Yes No No No No
Wall
Alt. No. 5
Erodible No Yes Yes No No Yes Yes
Concrete Fill
Alt. No. 6
Gabion Yes Yes Yes Yes Yes Yes Yes
Stabilization
PREFERRED ALTERNATIVES

A review of Table 1 shows that the only alternative that address all of the project constraints is the
stabilization of the erosion by means of the gabion cages (Alternative No. 6). This alternative would
rehabilitate the existing earthen channel along the bluff with a gabion armoring system and
reconstruct the public trail to minimize the erosive effects of flow in the existing channel. The
preferred project is shown in plan view on Figure 3 and in cross section on Figure 4.

The bottom of the excavated channel will be earthen/sand native material similar to the existing
conveyance bottom. Additionally, the horizontal surfaces of the gabions can be covered with soll
and vegetated to mimic the existing vegetation within the project area.
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The Project would also results in biological improvements to some of the areas disturbed by
construction. Presently, vegetative cover along the existing frail consist of ice plant that has invaded
the canyon from adjacent residential lots. The project would result in the removal of the ice plant
and its replacement with native seeding in the areas where earthen surfaces were exposed as a
result of construction.

Materials used in the construction of the gabions can be brought to the project site without the
need for heavy vehicles and equipment. There will be exported material from the gabion
foundation, the riprap subgrade preparation, and the creation of the new soft-bottom channel
areq, but this material can be fransported out of the canyon by human-powered means.

The proposed pedestrian beach path will be constructed of a concrete surface with cutoff walls on
either side of the path extending to a depth of approximately 5 feet below grade. This configuration
will provide a safe and stable pathway for pedestrians traversing the trail.

Please call me with any questions or comments.

Sincerely,
STANTEC CONSULTING SERVICES INC.

Roger Chung, PE

Phone: 949 923-6089
Roger.Chung@stantec.com

Attachments: Figure 1: Location Map
Figure 2: Existing Canyon Topography Map
Figure 3: Existing Canyon Section Views
Figure 4: Preferred Project Plan View
Figure 5: Preferred Project Section Views
Preferred Project Improvement Plans
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