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January 31, 2017

Mr. Martins Aiyetiwa
Senior Civil Engineer, Environmental Programs Division
County of Los Angeles| Department of Public Works,
900 S. Fremont
Alhambra, CA 91803

Subject: Sunshine Canyon Landfill, Quarterly Vegetation Report
Fourth Quarter 2016 Vegetation Report

Mr. Aiyetiwa,

This report has been prepared in accordance with the following:

' Condition 18B of the Finding of Conformance;

' Condition 44A of the Condition Use Permit (CUP)

' Los Angeles City Condition [Q] C.8 of the Ordinance No. 172,933.

HVWa `S^]`b ^`SaS\ba bVS ^`]U`Saa ]T bVS aWbSla ZO\RaQO^W\U O\R `SdSUStation activities for the

fourth quarter of 2016. The intent of these reports will continue to be to provide detailed

W\T]`[ObW]\ `SUO`RW\U bVS aWbSla STT]`ba `SZObSR b] vegetation including vegetation of interim and

permanent slopes and activities conducted for the on-site sage mitigation areas.

Architerra Design Group continues to assist site personnel in evaluating current site conditions

relating to vegetation and provide recommendations for future efforts. This report includes their

assessment of the pilot sage vegetation area as well as recommendations for this area.

5`QVWbS``Ola SdOZcObW]\ Wa W\ ORRWbW]\ b] bVS `S_cW`SR _cO`bS`Zf []\Wb]`W\U ^S`T]`[SR Pf ]c`

consulting biologist.

1.0 Interim Slopes

For the purposes of this report, interim slopes are those defined as slope areas where

\] OQbWdWbWSa VOdS bOYS\ ^ZOQS T]` *1) ROfa ]` Z]\US`( 7ID 7]\RWbW]\ --5 `S_cW`Sa iO

temporary hydroseed vegetation cover on any slope or landfill area that is projected to

PS W\OQbWdS T]` O ^S`W]R ]T U`SObS` bVO\ *1) ROfaj(
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1.1 Hydroseeding Activities

Hydroseeding activities were conducted during the third quarter of 2016 (GSS k,E+)*/

=fR`]aSSR 5^^ZWQObW]\l ]\ Drawing 1).

As of the date of this report, no vegetation growth has been observed on the

hydroseeded areas.

2.0 Permanent Slopes

Permanent slopes are defined as those where no landfilling activities will be conducted

in the future.

2.1 City

The permanent slopes on the City portion of Sunshine Canyon Landfill are located on

the closed City South and City North areas of the site where no overliner will be placed

during future cell development (Drawing 1 h Sage Mitigation Area). No vegetation

activities were conducted on the permanent slopes on the City portion of the site during

the fourth quarter of 2016.

2.2 County

No vegetation activities were conducted on the permanent slope areas on the County

portion of the site during the fourth quarter of 2016 (Drawing 1 h Sage Mitigation Area).

3.0 Non-Permanent Cut Slopes

Prior quarterly vegetation reports have illustrated one area above the front terminal

sedimentation basin and one area near the temporary bypass road Oa i\]\-permanent

Qcb aZ]^Saj( 5\ SdOZcObW]\ ]T bVese areas has been conducted and it has been

RSbS`[W\SR bVOb bVSaS O`SOa O`S i^S`[O\S\b aZ]^Saj because no landfilling activities will

be conducted against these slopes in the future.
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4.0 Activities Conducted in Sage Mitigation Areas h 4Q2016

During the fourth quarter of 2016, the following activities were conducted in the sage

mitigation areas at the landfill.

4.1 City South Sage Pilot Project Area h Deck C

The following activities were conducted:

' Maintenance activities removal of invasive plant species and weeding

activities.

' Selective pruning of saltbush.

4.2 City South Decks B and A

On the November 8, 2016, vegetation meeting, we discussed the sage mitigation

^`]^]aOZ T]` 8SQY 6 O\R 8SQY 5( >b eOa OU`SSR eSlR e]`Y ]\ bVS `Sab]`ObW]\ T]`

Deck B. The work for the mitigation is schedule to begin in the second quarter of

2017.

4.3 County Sage Mitigation Area

The County sage mitigation area is located on the western side of the County

portion of Sunshine Canyon Landfill (Drawing 1). No revegetation activities were

conducted in this area during the fourth quarter of 2016, and, as noted in multiple

JMA progress reports, the conditions in this mitigation area have remained

unchanged for some time.

5.0 Assessments of Sage Mitigation Areas

Assessments of the aWbSla aOUS [WbWgation areas are conducted by a qualified biologist on

a quarterly basis. The following sections present a summary of the recommendations

for the sage mitigation areas from JMA (City and County sage mitigation areas) and

Architerra (City South Sage Pilot Project Area (Deck C) and the proposed actions in

response to the recommendations.
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5.1 JMA Recommendations for City Sage Mitigation Areas

?A5la ^`]U`Saa `S^]`ba T]` bVS 7Wbf GOUS Mitigation Areas for the fourth quarter of

2016 are provided in Attachment 1. These reports include recommendations

based on the assessments. Table 1 presents a summary of these

recommendations and the proposed actions.

Table 1 K JMA Recommendations and Proposed Actions K City Sage

Mitigation Areas, Fourth Quarter 2016
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JMA also recommended that a monitoring biologist should be present during

weed control activities or the native plants should be flagged to ensure only non-

native species are removed. A monitoring biologist will be consulted prior to any

weed control activities to ensure native plants are protected.
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5.2 JMA Recommendations for County Sage Mitigation Area

Table 2 presents a summary of the recommendations proposed by JMA based

on the assessment of the County Sage Mitigation Area and the proposed actions.

Please refer to the full recommendations in the JMA reports in Attachment 2.

Table 2 K JMA Recommendations and Proposed Actions K County Sage

Mitigation Area, Fourth Quarter 2016
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5.3 Architerra Inspection and Recommendations for City South Sage Mitigation Pilot

Project Area h Fourth Quarter 2016

Architerra personnel inspected the pilot project area during the fourth quarter of

2016. The inspection report is included in Attachment 3 along with photos of the

area taken at the photo stations. Recommendations from Architerra are

presented in Table 3 below along with the proposed actions.

Table 3 K Architerra Recommendations and Proposed Actions K City South

Sage Pilot Project Area, Fourth Quarter 2016

,&$*((&)%#.'*) +,*+*-&% #$.'*)
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AMJ UQFHJRJSY TK SJ\ XYWF\ \FYYQJX \NQQ GJ J[FQZFYJI NS

YMJ KNWXY VZFWYJW TK )'(.

5.4 Quarterly Assessment of City South Sage Pilot Project Area

The methodology for assessment of the City South Sage Pilot Project Area

developed by JMA was included in the first quarter 2015 Vegetation Report. The

evaluation report for the fourth quarter of 2016 based on this methodology is

included in Attachment 4.

7.0 Status of Other Vegetated Areas

Big Cone Douglas Fir Tree Mitigation

As reported in the vegetation report for the first quarter of 2015, 200 Big Cone Douglas

fir tree saplings were planted the third week of March 2015. These trees continue to be

monitored and maintenance activities will be conducted in this mitigation area for the

remainder of 2016.

Please do not hesitate to contact me at (818) 362-2075 if you have any questions.

Sincerely,

Ricky Dhupar

Environmental Specialist

Sunshine Canyon Landfill
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Cc: Mr. David Thompson, SCL LEA

Ms. Ly Lam, City of Los Angeles, Department of City Planning

Mr. Nicholas Hendricks, City of Los Angeles, Department of City Planning

Dr. Wen Yang, Los Angeles Regional Water Quality Control Board

Ms. Maria Masis, County of Los Angeles, Department of Regional Planning

Mr. Wayde Hunter, SCL CAC

Mr. Jim Aidukus, UltraSystems

County DPW Landfill Unit

Attachments

Attachment 1 JMA Progress Report, City-Side Sage Mitigation Area

Attachment 2 JMA Progress Report, County-Side Sage Mitigation Area

Attachment 3 Architerra Design Group, Field Observation Report, South City
Sage Mitigation Pilot Project h 4Q2016

Attachment 4 JMA Quarterly Monitoring Report - Coastal Sage Scrub Pilot
Study, 4Q2016

Drawings

Drawing 1 4Q2016 Site Vegetation Areas



$**$%'(&)* #



*..*+ DSO\\K FS]^K

?S]]SYX FSOTY$ 53 1*.1*

1,1%+./%)(((

YYY#MPD"FD#FRP

>@9>4591 /-9C;9 7-902577 85?53-?5;9 >5?1>

<TRJTHUU =HSRTV

/LVZ">LGH >DJH 8LVLJDVLRQ -THD

>WEPLVVDO 0DVH+ =KX_K\c *($ *()/ 5QUSHFVLRQ 0DVH+ =KX_K\c )0$ *()/

?R+ BK^^S 5Y]^K 2TRP+ 9\OQ 3SX]aY\^R$ ?YXS^Y\SXQ

4SYVYQS]^
"*<1;-<10 98 .14-62 92 +1;?.65/ ,1<@5/1=

7RYHT 0HFN
3HQHTDO /RPPHQVU+

4K]ON YX K [_KVS^K^S`O `S]_KV K]]O]]WOX^$ ^RO ]KV^L_]R "&><5;61A ;96B/-<;- -80 &% 618>529<75=#

MY`O\ S] M_\\OX^Vc ^R\S`SXQ N_O ^Y ^RO SXM\OK]ON \KSXPKVV SX *().'*()/ ^Y%NK^O& A^RO\ XK^S`O

]ZOMSO] ]_MR K] (8/165- '-6529<85/-$ &<>175=5- /-6529<85/-# -80 ,-6@5- =;% KV]Y KZZOK\ ^Y LO

\OLY_XNSXQ KXN ^RO ZVKX^] ^RK^ aO\O YL]O\`ON KZZOK\ ^Y LO ^R\S`SXQ K] aOVV& 8Oa ]OONVSXQ] YP

XK^S`O%OXNOWSM ]ZOMSO] aO\O YL]O\`ON2 RYaO`O\$ KX SXM\OK]O SX ]OONVSXQ] S] ObZOM^ON ^RS] ]Z\SXQ

N_O ^Y ^RO SXM\OK]O SX \KSXPKVV&

8Oa aSVNVSPO ]ZOMSO] aO\O YL]O\`ON N_\SXQ ^RO WYXS^Y\SXQ$ VSUOVc N_O ^Y MYVN KXN aO^ aOK^RO\&

DZOMSO] YL]O\`ON SXMV_NON ]KQO ]ZK\\Ya KXN 5KVSPY\XSK ^YaROO&

9DVLXH <ODQV

/RXHT+
I J 6OX]O

IHJ ?YNO\K^O

I J ?SXSWKV

<ODQV 4HDOVK

5UUWHU+
I J 6S]OK]O'ZO]^]

I J BVKX^ ]^\O]]

I J ;O\LS`Y\c

4HLJKV RI 9DVLXH

>SHFLHU+
I J (e f )*e

IHJ )*e f *,e

IHJ *,e KXN KLY`O

9DVLXH >SHFLHU

=LFKQHUU+
IHJ >Ya

I J ?ONS_W

I J ;SQR

BHHG /RQGLVLRQU
I J 6OX]O aOON MY`O\KQO

I J ?YNO\K^O aOON MY`O\KQO "]OONSXQ SX RSQR

NOX]S^c#

IHJ ?SXSWKV aOON MY`O\KQO

IHJ GOON] QO\WSXK^SXQ '`OQO^K^S`O Q\Ya^R

I J GOON] PVYaO\SXQ

I J GOON] ]O^^SXQ ]OON

I J GOON NO]SMMKX^'NY\WKX^

/RPPHQVU+ A`O\KVV aOON Q\Ya^R S] VYa N_O2 RYaO`O\$ KXX_KV Q\K]]O] ]_MR K] LK\XcK\N Q\K]]

"(/4589/469- /<?=$3-665! K\O OWO\QSXQ N_O ^Y ^RO ]OK]YXKV \KSX]&

8LGGOH 0HFN
3HQHTDO /RPPHQVU+

ERO\O S] WSXSWKV MRKXQO ^Y \OZY\^ YX ^RO ?SNNVO 6OMU P\YW Z\O`SY_] WYXS^Y\SXQ \OZY\^]&

7`SNOXMO YP ]OON WSb MY`O\KQO S] XY VYXQO\ NS]MO\XSLVO&

5_\\OX^Vc$ KZZ\YbSWK^OVc +(! YP ^RO WSNNVO NOMU S] NYWSXK^ON Lc ]KQO ]M\_L

1



*..*+ DSO\\K FS]^K

?S]]SYX FSOTY$ 53 1*.1*

1,1%+./%)(((

YYY#MPD"FD#FRP

ZVKX^SXQ]']OONVSXQ]$ +-! Lc XYX%XK^S`O Q\K]]O]$ KXN KZZ\YbSWK^OVc +-! S] LK\O Q\Y_XN$ W_MR YP

aRSMR KZZOK\] ^Y LO K \O]_V^ YP \OMOX^ Q\KNSXQ XOK\ ^RO ]Y_^RaO]^ MY\XO\ PY\ KX KZZK\OX^

SX]^KVVK^SYX YP K QK] ZSZOVSXO& ERO `OQO^K^ON K\OK] aS^RSX ^RO ?SNNVO 6OMU MYX^SX_O ^Y LO

NYWSXK^ON Lc XYX%XK^S`O RO\LKMOY_] ]ZOMSO] ]_MR K] "L_^ XY^ VSWS^ON ^Y# L\YWO Q\K]]O]$ aSVN

YK^]$ W_]^K\N]$ KXN C_]]SKX ^RS]^VO& 7WO\QOX^ KXX_KV Q\K]]O] KXN C_]]SKX ^RS]^VO M_\\OX^Vc

NYWSXK^O ^RO XYX%XK^S`O MY`O\& ERO\O S] K NOMOX^ WSb^_\O YP XK^S`O ]ZOMSO] ^Y XY^O MYX]S]^SXQ YP

5KVSPY\XSK L_MUaROK^ "(<59398?7 2-=/5/?6->?7 29659=5?7#$ LVKMU ]KQO ",-6@5- 7166521<-#$ Z_\ZVO

XOONVOQ\K]] ")1==166- ;?6/4<-#$ 5KVSPY\XSK ]KQOL\_]R$ KXN MRKWS]O "&0189=>97- 2-=/5/?6->?7#&

9DVLXH <ODQV

/RXHT+
I J 6OX]O

I J ?YNO\K^O

IHJ ?SXSWKV

<ODQV 4HDOVK

5UUWHU+
I J 6S]OK]O'ZO]^]

I J BVKX^ ]^\O]]

I J 7bMO]]S`O

RO\LS`Y\c

4HLJKV RI

>SHFLHU+
I J (e f )*e

I J )*e f *,e

IHJ *,e KXN KLY`O

9DVLXH >SHFLHU

=LFKQHUU+
IHJ >Ya

I J ?ONS_W

I J ;SQR

BHHG /RQGLVLRQU
I J 6OX]O aOON MY`O\KQO

IHJ ?YNO\K^O aOON MY`O\KQO "]OONSXQ SX RSQR

NOX]S^c#

I J ?SXSWKV aOON MY`O\KQO

IHJ GOON] QO\WSXK^SXQ '`OQO^K^S`O Q\Ya^R

I J GOON] PVYaO\SXQ

I J GOON] ]O^^SXQ ]OON

IHJ GOON NO]SMMKX^'NY\WKX^

/RPPHQVU+ @YX%XK^S`O Q\K]]O] KXN PY\L] MYX]S]^SXQ YP L\YWO Q\K]]O] KXN aSVN YK^] "&@18-

2->?-# NYWSXK^O ^RO `OQO^K^SYX MY`O\ aS^RSX ^RO WSNNVO NOMU&

@<<1= 01/6
3HQHTDO /RPPHQVU+ A`O\KVV$ ^RO _ZZO\ NOMU MYX^SX_O] ^Y LO ]ZK\]OVc MY`O\ON aS^R XK^S`O

`OQO^K^SYX$ KXN ^Y^KV `OQO^K^SYX MY`O\KQO S] ]ZK\]O N_O ^Y MYWZKM^ON KXN ZYY\ ]YSV MYXNS^SYX]&

DZOMSPSMKVVc$ ^RO ]YSV] ^Y ^RO XY\^R YP ^RO MOX^\KV KMMO]] \YKN K\O ROK`SVc MYWZKM^ON KXN Q\K`OVVc

KXN `OQO^K^SYX MY`O\KQO SX ^RS] K\OK S] O]ZOMSKVVc ]ZK\]O& 7`SNOXMO YP Z\O`SY_] ]OONSXQ S] XY

VYXQO\ NS]MO\XSLVO&

4\YWO Q\K]]O] KXN C_]]SKX ^RS]^VO QOXO\KVVc NYWSXK^O ^RO XYX%XK^S`O MY`O\ ^R\Y_QRY_^ ^RO _ZZO\

NOMU& 4_MUaROK^ S] ^RO NYWSXKX^ XK^S`O ZVKX^ ^RK^ S] Z\O]OX^$ RYaO`O\$ SX VYa NOX]S^SO]& @K^_\KV

\OM\_S^WOX^ S] VYa$ N_O ^Y ZYY\ ]YSV MYXNS^SYX] KXN K Z\O`SY_] QOXO\KV VKMU YP aK^O\& FOQO^K^SYX

MY`O\ S] ObZOM^ON ^Y XY^SMOKLVc SXM\OK]O ^RS] ]Z\SXQ aS^R ^RO SXM\OK]ON \KSXPKVV ^RS] ]OK]YX&

9DVLXH <ODQV

/RXHT+
I J 6OX]O

I J ?YNO\K^O

IHJ ?SXSWKV

<ODQV 4HDOVK

5UUWHU+
I J 6S]OK]O'ZO]^]

I J BVKX^ ]^\O]]

I J 7bMO]]S`O

RO\LS`Y\c

4HLJKV RI

>SHFLHU+
I J (e f )*e

I J )*e f *,e

IHJ *,e KXN KLY`O

9DVLXH >SHFLHU

=LFKQHUU+
IHJ >Ya

I J ?ONS_W

I J ;SQR

BHHG /RQGLVLRQU
I J 6OX]O aOON MY`O\KQO

IHJ ?YNO\K^O aOON MY`O\KQO "]OONSXQ SX RSQR

NOX]S^c#

I J ?SXSWKV aOON MY`O\KQO

IHJ GOON] QO\WSXK^SXQ '`OQO^K^S`O Q\Ya^R

I J GOON] PVYaO\SXQ

I J GOON] ]O^^SXQ ]OON

I J GOON NO]SMMKX^'NY\WKX^
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/RPPHQVU+ GOON] MYX^SX_O ^Y Q\Ya aS^RY_^ KXc VO`OV YP MYX^\YV aS^RSX ^RO _ZZO\ NOMU&

7WO\QSXQ KXX_KV Q\K]]O] KXN C_]]SKX ^RS]^VO K\O M_\\OX^Vc NYWSXKX^&

=1/;88190-?5;9>

7RYHT 0HFN

" /RQVLQWH VR PRQLVRT# 5YX^SX_O ^Y WYXS^Y\ ^RO VYaO\ NOMU [_K\^O\Vc ^Y NYM_WOX^ ^RO

`OQO^K^SYX MY`O\ P\YW ^RO MYK]^KV ]KQO ZSVY^ ]^_Nc&

8LGGOH DQG @SSHT 0HFNU

" 5PSTRXH TRRV [RQH DQG URLO FRQGLVLRQU# 5YX^SX_O ^Y SX`O]^SQK^O aKc] ^Y SWZY\^ ^RO ]YSV VKcO\

^Y SWZ\Y`O ^RO \YY^ ZOXO^\K^SYX KXN ]K^_\K^SYX dYXO ^Y OXKLVO ZVKX^ Q\Ya^R SX ROK`SVc MYWZKM^ON

K\OK]& 5YX]SNO\ KZZVcSXQ ]YSV SX \KXNYW _XN_VK^SYX] Y\ _XO`OX WY_XN] ^Y SWZ\Y`O ]YSV ZY\Y]S^c

KXN PSV^\K^SYX KXN ^Y MYX^\YV ]YV_LVO ]KV^] P\YW VOKMRSXQ P\YW ObS]^SXQ VKcO\&

<P ZO\WS]]SLVO$ Z\SY\ ^Y ]OONSXQ "L\YKNMK]^$ RcN\Y]OONSXQ$ Y\ N\SVVSXQ# XK^S`O ]ZOMSO]$ SXMY\ZY\K^O

K ]YSV KWOXNWOX^ Y\ W_VMR aS^R RSQR Y\QKXSM MYX^OX^ Lc ^SVVSXQ SX^Y ^RO ^YZ )* SXMRO] YP ^RO

ObS]^SXQ MYWZKM^ON ]YSV] ^Y SWZ\Y`O ]YSV ^Ob^_\O$ N\KSXKQO$ ZY\Y]S^c$ KXN KO\YLSM MYXNS^SYX]& <P KX

Y\QKXSM W_VMR Y\ ]YSV KWOXNWOX^ S] XY^ POK]SLVO Y\ K`KSVKLVO$ SXMY\ZY\K^O K`KSVKLVO ]YSV P\YW YX%

LY\\Ya ]S^O] aS^RSX ^RO VKXNPSVV ^RK^ RK`O ^RO KZZ\YZ\SK^O$ ]Y VYXQ K] ^RO]O LY\\YaON ]YSV] RK`O

LOOX NO^O\WSXON ^Y XY^ RK`O ^YbSM MYXNS^SYX] ]_MR K] LY\YX Y\ RSQR ]KVSXS^c&

" <ODQV QDVLXHU LQ DTHDU GRPLQDVHG YLVK QRQ"QDVLXHU# ERO `OQO^K^ON K\OK] YX ^RO WSNNVO NOMU

^RK^ K\O M_\\OX^Vc NYWSXK^ON aS^R KXX_KV$ XYX%XK^S`O ]ZOMSO] RK`O NOMOX^ ]YSV%^Ob^_\O MYXNS^SYX]&

ERO]O K\OK] K\O XY^ XOK\ K] MYWZKM^ON K] KNTKMOX^ K\OK] ^RK^ K\O Q\K`OVVc KXN WY]^Vc `YSN YP

`OQO^K^SYX& <X QOXO\KV$ ^RO ]YSV ^Ob^_\O aS^RSX ^RO `OQO^K^ON K\OK] aS^R XYX%XK^S`O `OQO^K^SYX S]

P\SKLVO NYaX ^Y KZZ\YbSWK^OVc 0%)* SXMRO] SX NOZ^R& FK\SY_] ZVKX^SXQ WO^RYN] "S&O&$ ZVKX^SXQ

MYX^KSXO\ ZVKX^] KXN RcN\Y]OONSXQ# WKc LO _]ON ^Y \O%O]^KLVS]R XK^S`O ZVKX^] YX ^RO WSNNVO KXN

_ZZO\ NOMU] aRO\O XYX%XK^S`O] M_\\OX^Vc NYWSXK^O&

" BHHG FRQVTRO# <WZVOWOX^ K cOK\%\Y_XN aOON MYX^\YV Z\YQ\KW ^Y MYX^\YV XYX%XK^S`O ]ZOMSO]&

ERO aOON MYX^\YV Z\YQ\KW ]RY_VN SXMY\ZY\K^O LY^R MROWSMKV KXN WOMRKXSMKV MYX^\YV Z\KM^SMO]&

8YVVYaSXQ aOON MYX^\YV$ KXc NOKN WK^O\SKV RK\LY\SXQ ]OON] ]RY_VN LO \OWY`ON ^Y KX YPP%]S^O

VYMK^SYX ^Y ^RO Ob^OX^ POK]SLVO&

3 WYXS^Y\SXQ LSYVYQS]^ ]RY_VN LO Z\O]OX^ N_\SXQ aOON MYX^\YV KM^S`S^SO] Y\ PVKQ ^RO XK^S`O ZVKX^]

^RK^ ]RY_VN \OWKSX ^Y OX]_\O YXVc XYX%XK^S`O ]ZOMSO] K\O \OWY`ON& 3 LSYVYQS]^ ]RY_VN `O\SPc ^RK^

^RO aOON \OWY`KV WO^RYNYVYQc S] ]Y_XN KXN NYO] XY^ OXMY_\KQO \O%MYVYXSdSXQ YP XYX%XK^S`O]&

GOONSXQ S] LO]^ ZO\PY\WON T_]^ LOPY\O$ Y\ K^ ^RO YX]O^ YP PVYaO\SXQ$ L_^ LOPY\O ]OON ]O^& <P ]OON]

K\O KV\OKNc Z\O]OX^$ KNNS^SYXKV MK\O ]RY_VN LO ^KUOX ^Y \OWY`O ^RO ZVKX^] aS^R ^RO ]OON]

K^^KMRON$ Y\ ^RO ]OON] ]RY_VN LO \OWY`ON P\YW ^RO ZVKX^] Z\SY\ ^Y ^RO ZVKX^ \OWY`KV& 3 MYX]S]^OX^

aOON KLK^OWOX^ ]MRON_VO aSVV \ON_MO ^RO ZY^OX^SKV PY\ XYX%XK^S`O] ^Y ]O^ ]OON& DYSV NS]^_\LKXMO

]RY_VN LO VSWS^ON Lc RKXN aOONSXQ$ aRO\O ZY]]SLVO$ KXN aOON] ]RY_VN LO NS]ZY]ON YP YPP%]S^O ^Y

K`YSN KXc \OSXPO]^K^SYX ^R\Y_QR \O]OONSXQ Y\ P\YW ZVKX^ Z\YZKQ_VO]& <P RKXN aOONSXQ S] XY^

ZY]]SLVO$ ^RO WYXS^Y\SXQ LSYVYQS]^ ]RY_VN LO MYX]_V^ON \OQK\NSXQ ^RO KZZ\YZ\SK^O WO^RYN YP aOON

3
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\OWY`KV& <P ^RO\O MYX^SX_O] ^Y LO RSQR SXMSNOXMO YP aOON SXPO]^K^SYX$ aOON MYX^\YV WKc XOON ^Y LO

SXM\OK]ON ^Y O`O\c PY_\ ^Y ]Sb aOOU]& A^RO\aS]O$ aOON] ]RY_VN MYX^SX_O ^Y LO WYXS^Y\ON KXN

MYX^\YVVON YX K [_K\^O\Vc LK]S]&

" =HUHHGLQJ# 8YVVYaSXQ ^RO KZZVSMK^SYX YP ]YSV WY_XN] K] Z\O`SY_]Vc NO]M\SLON$ KZZVc XK^S`O ]OON

"Lc WOKX] YP L\YKNMK]^ ]OONSXQ$ RcN\Y]OONSXQ Y\ N\SVVSXQ# N_\SXQ ^RO \KSXc ]OK]YX$ LO^aOOX

6OMOWLO\ KXN ?K\MR$ Y\ Z\SY\ ^Y K PY\OMK]^ON \KSX O`OX^&

" <TRKLELV DFFHUU# 5YX^SX_O ^Y Z\YRSLS^ `ORSMVO KMMO]] ^Y WS^SQK^SYX K\OK]&
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<TRJTHUU =HSRTV

/LVZ">LGH >DJH 8LVLJDVLRQ -THD

<KRVR 7RFDVLRQU
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<TRJTHUU =HSRTV

/LVZ">LGH >DJH 8LVLJDVLRQ -THD

<KRVR $# 2DFLQJ YHUV DV ORYHT GHFN# ALHY RI !'&#%$"( USHFLHU

VKDV GRPLQDVH VKH XHJHVDVLRQ FRXHT#

<KRVR %# 2DFLQJ HDUV DV ORYHT GHFN ITRP YHUVHTQ ERWQGDTZ#

<KRVR &# 2DFLQJ HDUV DV PLGGOH GHFN YLVK ORYHT GHFN XLULEOH

LQ EDFNJTRWQG# ALHY RI QRQ"QDVLXH DQG QDVLXH SODQV

FRPSRULVLRQ YLVK DTHDU RI EDTH JTRWQG LQ VKH IRTHJTRWQG#

<KRVR '# 2DFLQJ YHUV DV VKH HDUVHTOZ"IDFLQJ UORSH ORFDVHG

EHVYHHQ PLGGOH DQG WSSHT GHFNU# ?KH XHJHVDVLRQ RQ VKH

UORSHU EHORY VKH WSSHT GHFN LU GRPLQDVHG YLVK PWUVDTG DQG

ETRPH JTDUUHU# .WFNYKHDV LU STHUHQV LQ SDVFKHU DU GHSLFVHG

LQ VKH IRTHJTRWQG RI VKLU SKRVRJTDSK#
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<TRJTHUU =HSRTV

/LVZ">LGH >DJH 8LVLJDVLRQ -THD

<KRVR (# 2DFLQJ QRTVKHDUV DV WSSHT GHFN# ?KLU DTHD LU

FRPSDFVHG DQG JTDXHOOZ DQG FRQVLQWHU VR EH STREOHPDVLF IRT

UWSSRTVLQJ XHJHVDVLRQ# 9RQ"QDVLXH JTDUUHU DQG URPH /-

EWFNYKHDV UKTWEU DTH HXLGHQV LQ VKH EDFNJTRWQG#

<KRVR )# 2DFLQJ URWVKYHUV DV WSSHT GHFN# ?KH DTHD UKRYQ LQ

VKLU SKRVR LU GRPLQDVHG EZ HPHTJLQJ ETRPH JTDUUHU DQG

=WUULDQ VKLUVOH, KRYHXHT! URPH QDVLXHU UWFK DU /DOLIRTQLD

EWFNYKHDV DTH STHUHQV#

<KRVR *# 2DFLQJ URWVKHDUV DV VKH WSSHT GHFN DV VKH GLUVWTEHG

DTHD VKDV LU FWTTHQVOZ GRPLQDVHG YLVK =WUULDQ VKLUVOH DQG

ETRPH JTDUUHU#
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=Q[[QWV DQMRW# 31 /)-/)

/+/$*-.$('''

MMM"BD9!<9"<FD

24.2*+.' %$.8/. ,$.&(+,, -+3+)$3+/. 2+3'2

0HF?H>II 1>GFHJ

%FKEJN!2A=> 29?> -AJA?9JAFE $H>9

2K;DAJJ9C &9J># ;IV]IZa )'# )'(. +EIG><JAFE &9J># ;IV]IZa )'# )'(.

3F# @I\\Q 3W[\I (HFD# 7ZMO 1QV[_WZ\P# =WVQ\WZQVO

2QWTWOQ[\
!"1)0%1)( /. &)+%-* /* #)03&-,' $)14,')2

23$342 /( *8&1/2''&+.)

%FE=AJAFEI#
G H 6]TTa KW^MZML G H =WLMZI\MTa KW^MZML GFH 2IZMTa KW^MZML

%FDD>EJI#
3WVLQ\QWV[ WV \PM KW]V\a$[QLM [IOM UQ\QOI\QWV IZMI ZMUIQV ]VKPIVOML% 1ZMI[ \PI\ IZM UWLMZI\MTa

KW^MZML _Q\P ^MOM\I\QWV !VI\Q^M IVL VWV$VI\Q^M" IZM KWVKMV\ZI\ML% 1 []J[\IV\QIT XWZ\QWV WN \PM

KW]V\a$[QLM UQ\QOI\QWV IZMI KWV\QV]M[ \W JM JIZM IVL XZWJTMUI\QK NWZ M[\IJTQ[PUMV\ WN

^MOM\I\QWV# XZQUIZQTa JMKI][M WN PQOPTa MZWLML [WQT[# [\MMX [TWXM[ IVL \W`QK [WQT[ !BMM

AMKWUUMVLI\QWV["%

>I\Q^M XTIV\ KW^MZIOM Q[ [QUQTIZ \W \PM XZM^QW][ Y]IZ\MZTa UWVQ\WZQVO ZMXWZ\[% CPM [W]\PMZV$PITN

WN \PM UQ\QOI\QWV IZMI KWV\IQV[ \PM UW[\ ^MOM\I\QWV \PI\ Q[ VW\M_WZ\Pa# _PQKP KWV[Q[\[ WN \PM

PQOPM[\ KWVKMV\ZI\QWV WN VI\Q^M [XMKQM[ !UW[\Ta 3ITQNWZVQI J]KS_PMI\# #6/4-4392 ,(7)/)91(892"%

>I\Q^M XTIV\ KW^MZIOM Q[ I[[]UML \W JM I LQZMK\ ZM[]T\ WN PaLZW[MMLQVO0 PW_M^MZ# [WUM VI\]ZIT

ZMKZ]Q\UMV\ Q[ IXXIZMV\ JI[ML WV \PM LMV[M KW^MZ _PMZM VI\Q^M ^MOM\I\QWV Q[ XZM[MV\ IVL \PM

^IZQW][ [QbM[ WN [PZ]J[% 4]M \W ZWKSa !PaLZWXPWJQK" [WQT KWVLQ\QWV[# [WQT MZW[QWV IVL 2WZWV \W`QK

[WQT[ WV \PM VWZ\PMZV$PITN WN \PM KW]V\a$[QLM UQ\QOI\QWV IZMI# UQVQUIT XTIV\ OZW_\P Q[ XZM[MV\%

2''& -+7

%FE=AJAFEI#
G H >W [QOV WN OMZUQVI\QWV

G H >W KW^MZ WN VI\Q^M XTIV\[ NZWU [MML UQ`

G H BXIZ[M KW^MZ WN VI\Q^M XTIV\[ NZWU [MML

UQ`

G H 4MV[M KW^MZ WN VI\Q^M XTIV\[ NZWU [MML

UQ`

GFH =WLMZI\M KW^MZ WN VI\Q^M XTIV\[ NZWU

[MML UQ` !_PMZM ^MOM\I\QWV Q[ XZM[MV\"

%FDD>EJI#
BQUQTIZ \W \PM PaLZW[MMLML IZMI[# \PM W\PMZ IZMI[ \PI\ IZM UWLMZI\MTa KW^MZML _Q\P ^MOM\I\QWV

IZM KWVKMV\ZI\ML% 1 []J[\IV\QIT XWZ\QWV WN \PM KW]V\a$[QLM UQ\QOI\QWV IZMI KWV\QV]M[ \W JM JIZM

IVL XZWJTMUI\QK NWZ ^MOM\I\QWV \W JMKWUM M[\IJTQ[PML% 8W_M^MZ# QV IZMI[ _PMZM ^MOM\I\QWV Q[

XZM[MV\# \PMZM Q[ I UWLMZI\M KW^MZIOM WN VI\Q^M [XMKQM[# UW[\Ta 3ITQNWZVQI J]KS_PMI\%

7MZUQVI\QWV IVL XTIV\ OZW_\P NZWU PaLZW[MMLQVO WZ [MML UQ` Q[ VW\ LQ[KMZVQJTM% BQUQTIZ \W

1
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XZM^QW][ UWVQ\WZQVO XMZQWL[# I UWLMZI\M KW^MZ WN VI\Q^M XTIV\[ M`Q[\[ _Q\PQV ^MOM\I\ML IZMI[%

1VV]IT VWV$VI\Q^M OZI[[M[ IVL NWZJ[ K]ZZMV\Ta LWUQVI\M \PM ]VLMZ[\WZa IVL [MZ^M I[ OZW]VL

KW^MZ QV UW[\ WN \PM ^MOM\I\ML IZMI[% 5UMZOQVO JZWUM OZI[[M[ IVL [PWZ\XWL U][\IZL

!$/67).,+1*/( /3)(3(" KWUXZQ[M IXXZW`QUI\MTa ), XMZKMV\ WN \PM \W\IT KW^MZ% 3ITQNWZVQI J]KS_PMI\

LWUQVI\M[ \PM VI\Q^M ^MOM\I\QWV KW^MZIOM _Q\P 3ITQNWZVQI [IOMJZ][P !!68+2/7/( )(1/,463/)(" I[ I

KW$LWUQVIV\0 KWUXZQ[QVO WN IXXZW`QUI\MTa ., XMZKMV\ WN \PM VI\Q^M ^MOM\I\QWV KW^MZ !QV IZMI[

_PMZM ^MOM\I\QWV Q[ XZM[MV\"% ?\PMZ TM[[ LWUQVIV\ VI\Q^M [XMKQM[ WJ[MZ^ML QVKT]LM OWTLMV J][P

!#6/)(2+6/( 1/3+(6/,41/("# KWaW\M JZ][P !"()).(6/7 5/191(6/7"# JTIKS [IOM !'(1;/( 2/11/,+6("# TI]ZMT

[]UIK !%(1472( 1(96/3("# IVL I [UITT KT][\MZ WN IZZWaW _QTTW_ !'(1/< 1(7/41+5/7" \ZMM[ \PI\

KWV\QV]M \W \PZQ^M ITWVO \PM ^$LQ\KP \PI\ M`\MVL[ MI[\$_M[\ \PZW]OP \PM KMV\MZ WN \PM UQ\QOI\QWV

[Q\M%

/5'1$,, .$3+5' 0,$.3 %/.&+3+/.2

0C9EJ %FL>H#
G H 4MV[M

GFH =WLMZI\M

G H =QVQUIT

0C9EJ *>9CJ@

+IIK>I#
G H 4Q[MI[M&XM[\[

G H @TIV\ [\ZM[[

G H 5`KM[[Q^M

PMZJQ^WZa

*>A?@J#
G H 'c d ()c

GFH ()c d )+c

G H )+c IVL IJW^M

2G><A>I

1A<@E>II#
G H <W_

GFH =MLQ]U

G H 8QOP

%FDD>EJI#
9\ [PW]TL JM VW\ML \PI\ \PM XTIV\ KW^MZ ZI\QVO IJW^M IXXTQM[ _PMZM ^MOM\I\QWV Q[ LWUQVIV\ QV \PM

[W]\PMI[\MZV XWZ\QWV WN \PM UQ\QOI\QWV IZMI% DMOM\I\QWV KW^MZ Q[ UWLMZI\M QV \PM [W]\PMI[\MZV

XWZ\QWV WN \PM KW]V\a$[IOM UQ\QOI\QWV IZMI IVL [XIZ[MZ ITWVO \PM ]XXMZ [TWXM[ _PMZM ZWKSa

KWVLQ\QWV[ WKK]Z% CPM UIRWZQ\a WN \PM VWZ\PMZV IVL ]XXMZ XWZ\QWV[ WN \PM UQ\QOI\QWV IZMI KWV\QV]M

\W PI^M UQVQUIT KW^MZIOM% 2IZM IZMI[ IVL VWV$VI\Q^M IVV]IT OZI[[M[ IZM QV\MZUQ`ML0 PW_M^MZ#

\PM VWZ\PMZV IVL ]XXMZ IZMI[ KWV\QV]M \W JM UW[\Ta JIZM _PMZM MZW[QWV IVL ZWKS[ IZM IXXIZMV\%

>I\Q^M ^MOM\I\QWV KW^MZIOM Q[ OWWL QV ^MOM\I\ML IZMI[ IVL \PM IUW]V\ WN VWV$VI\Q^M OZI[[M[ \PI\

IZM XZM[MV\ Q[ M`XMK\ML _PMV KWUXIZML \W [XIZ[MTa KW^MZML IZMI[ WN 3ITQNWZVQI J]KS_PMI\ QV \PM

ZMOQWV%

1[ QVLQKI\ML XZM^QW][Ta# 3ITQNWZVQI J]KS_PMI\ LWUQVIV\[ \PM VI\Q^M KW^MZ _Q\P #3)+1/( )(1/,463/)(

I[ I KW$LWUQVIV\% 5[\IJTQ[PUMV\ WN ^MOM\I\QWV Q[ XZWJTMUI\QK L]M \W ZWKSa [WQT[ _Q\P XWWZ [WQT

[\Z]K\]ZM# IVL JWZWV \W`QKQ\a PI[ UILM XTIV\ OZW_\P !Q%M%# [MML OMZUQVI\QWV IVL ZMKZ]Q\UMV\"

LQNNQK]T\% CPM [XMKQM[ ZQKPVM[[ Q[ TW_ \W UMLQ]U _Q\PQV ^MOM\I\ML IZMI[0 PW_M^MZ# [XMKQM[

ZQKPVM[[ Q[ KWV[QLMZIJTa TW_ _PMV KWV[QLMZQVO \PM MV\QZM KW]V\a$[IOM UQ\QOI\QWV IZMI%

6''& %/.&+3+/.2

%FE=AJAFEI#
G H 4MV[M _MML KW^MZIOM

GFH =WLMZI\M _MML KW^MZIOM ![MMLQVO QV PQOP

LMV[Q\a"

G H =QVQUIT _MML KW^MZIOM

GFH EMML[ OMZUQVI\QVO

G H EMML[ NTW_MZQVO

G H EMML[ [M\\QVO [MML

G H EMML LM[QKKIV\&LWZUIV\

%FDD>EJI#
1VV]IT# VWV$VI\Q^M _MML [XMKQM[ KWV[Q[\ XZQUIZQTa WN JZWUM OZI[[M[ !"64297 [X%"# [PWZ\XWL

U][\IZL# IVL _QTL WI\[ !!;+3( ,(89("# ITT WN _PQKP IZM K]ZZMV\Ta MUMZOQVO NZWU \PM NITT IVL _QV\MZ

ZIQV[% ?\PMZ M[\IJTQ[PML _MML[ \PI\ _MZM WJ[MZ^ML QVKT]LM ZML$[\MUUML NQTIZMM !#64*/92

2
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)/)98(6/92" IVL !VI\Q^M" \MTMOZIXP _MML !$+8+648.+)( -6(3*/,146("% A][[QIV \PQ[\TM !'(1741(

0(1/" IVL \ZMM \WJIKKW !&/)48/(3( -1(9)(" IZM [KI\\MZML _Q\PQV \PM ^MOM\I\ML IZMI[# J]\ QV TM[[

LMV[Q\QM[ \PIV \PM W\PMZ VWV$VI\Q^M [XMKQM[ VW\ML IJW^M%

-+2%',,$.'/42

%FE=AJAFEI#
G H CZI[P G H DIVLITQ[U G H 5ZW[QWV

%FDD>EJI#
>WVM

1'%/--'.&$3+/.2

" %H>9J> ;>E<@>I" 3WV[QLMZ KZMI\QWV WN JMVKPM[ \PZW]OPW]\ \PM UQ\QOI\QWV IZMI \W KWV\ZWT [WQT

MZW[QWV IVL \W QUXZW^M [WQT KWVLQ\QWV[ \W QUXZW^M XTIV\ M[\IJTQ[PUMV\ IVL [MML LQ[XMZ[IT% CPQ[

\MKPVQY]M PI[ JMMV _QLMTa ][ML WV [\MMX [TWXM[ IVL QV IZMI[ _PMZM [WQT MZW[QWV Q[ XZWJTMUI\QK%

CPQ[ \MKPVQY]M IT[W ITTW_[ NWZ WXXWZ\]VQ\QM[ \W QV\ZWL]KM I PQOP Y]ITQ\a [WQT TIaMZ IJW^M \PM XWWZ

[WQT[ \PI\ M`Q[\%

" 1>I>>= 9E= GC9EJ <FEJ9AE>H GC9EJI" 9N KZMI\QWV WN JMVKPM[ Q[ NMI[QJTM# XTIV\QVO UM\PWL[ [PW]TL

QVKT]LM 8aLZW[MMLQVO IVL JZWILKI[\ [MMLQVO R][\ JMNWZM I NWZMKI[\ML ZIQV M^MV\ IVL XTIV\QVO

_Q\P KWV\IQVMZ XTIV\[ _Q\P []XXTMUMV\IT QZZQOI\QWV L]ZQVO \PM XMZQWL WN M[\IJTQ[PUMV\% 3WV\IQVMZ

XTIV\[ [PW]TL WVTa JM XTIV\ML QN \MUXWZIZa QZZQOI\QWV [W]ZKM Q[ I^IQTIJTM%

" 0C9EJ MAJ@AE LA>M I@>=I% 3WV[QLMZ XTIV\QVO VI\Q^M [XMKQM[ WV ]XXMZ XWZ\QWV WN \PM [TWXM \PI\ Q[

^Q[QJTM NZWU X]JTQK ^QM_ [PML[ _Q\P IXXZWXZQI\M VI\Q^M [XMKQM[% @TIV\QVO [PW]TL WKK]Z XZQWZ \W

NITT&_QV\MZ ZIQV[%

" 4I> IFAC 9D>E=D>EJI" 9VKWZXWZI\M I [WQT IUMVLUMV\ WZ U]TKP _Q\P PQOP WZOIVQK KWV\MV\ QV

[MTMK\ IZMI[ I[ LM\MZUQVML Ja I ZM[\WZI\QWV [XMKQITQ[\%

" 2A?E9?>" 9V[\ITT [QOV[ QVLQKI\QVO \PI\ \PM IZMI Q[ ]VLMZOWQVO ZM^MOM\I\QWV%

" 6>>= <FEJHFC" 3WV\QV]M _MML KWV\ZWT XZWOZIU I[ VMMLML WV I Y]IZ\MZTa JI[Q[%

" 0HF@A;AJ 9<<>II" 3WV\QV]M \W XZWPQJQ\ ^MPQKTM IKKM[[ \W UQ\QOI\QWV IZMI% 5`\MVL NMVKQVO IZW]VL

[W]\PMI[\MZV IVL [W]\PMZV JW]VLIZa WN TW_MZ LMKS IVL ZM^QM_ NMVKQVO WV \PM ]XXMZ LMKS \W

LM\MZUQVM QN ILLQ\QWVIT IZMI KIV JM ZMI[WVIJTa MVKTW[ML%

" 'DGCFN>> 9M9H>E>II" 3WVL]K\ IV MUXTWaMM I_IZMVM[[ XZWOZIU \W QVNWZU [\INN WV \PM

QUXWZ\IVKM WN XZM[MZ^QVO ITT ZM[\WZI\QWV IZMI[%

3



)--)* BQMZZI DQ[\I

=Q[[QWV DQMRW# 31 /)-/)

/+/$*-.$('''

MMM"BD9!<9"<FD

0HF?H>II 1>GFHJ

%FKEJN!2A=> 29?> -AJA?9JAFE $H>9

0@FJF ,F<9JAFEI

4



)--)* APLYYH CPZ[H

<PZZPVU CPLQV# 31 /)-/)

/+/$*-.$('''

TTT%HK?$A?%AMK

5OMEOCPP 6CNMOQ

*MRLQV$7GBC 7?EC 2GQGE?QGML )OC?

5FMQM &% -?AGLE TCPQ ?Q CPQ?@JGPFCB P?EC PAOR@ ML QFC

PMRQFCOL F?JD MD QFC AMRLQV$PGBC KGQGE?QGML ?OC?% ;CECQ?QGML

GP BMKGL?QCB TGQF *) @RAITFC?Q# TGQF PA?QQCOCB *?JGDMOLG?

PRLDJMTCO !"/(*.-& (&.-+02/-(&"% )LLR?J# LML$L?QGSC EO?PPCP

?LB DMO@P BMKGL?QC QFC EOMRLB AMSCO# ?P TCJJ ?P 6RPPG?L

QFGPQJC%

5FMQM '% -?AGLE TCPQ ?Q QFC @?OC PJMNC ML QFC LMOQFCOL$F?JD

MD QFC AMRLQV$P?EC KGQGE?QGML ?OC?% 5J?LQ EOMTQF OCK?GLP QM

@C NOM@JCK?QGA BRC QM COMPGML# ? F?OB PMGJ PROD?AC J?VCO# ?LB

@MOML QMUGAGQV%

5



$**$%'(&)* #



ebtfApgAvjsjt[ QRPRWPRX
\][WRP_M ^pknghkeAPbkqlk YhohfbohlkA^hoen
qrpkfdtAouncfr[ RSRU
qrpkfdtAnbobhfr[ h�|~~Ae|����
sjtfAjosqfdtjpoAD[
qurqpsfApgAvjsjt[ r|��|� ���|Az��{������Pq����Adx�x��~
tjnfApgAsjtfAvjsjt[ RQRQ[QQx�
wfbtifrPtfnqfrbturf[ d�d�|x�Ax�{As���� WQWQ�
fstjnbtfeAFAdpnqmftfe[ RQRQQFQF
dpogprnbodfAwjtiAsdifeumfAILMANJ

wprlAjoAqrphrfss[ w||{Axyx�|�|�� PAn��������~Aq|���{
qrfsfotApoAsjtf[ h�|~~Ae|����A

bA�x��A�����~�A�x�A�|�{A����A{x�|A��A�|��|�A��x��A|��xy�����|��A�}At��x�As��|MAq����Adx�x��~Az���|��A
~�����Ax�{A�|��|�A�||{Axyx�|�|��O b{{�����x�A��|��A���|{A{����~A��|A���|A�����Ax�|Ax�A}������[A

PhoqL^hdeA^bfeAYhohfbohlkAI_mhbjA^hoeJM

, w�����A��|A�x��A���||A������A��|A���x�A���|A�|~|�x����A�|���|�x����A�x�A������|{A{�x�x��zx���OAAn�z�A
���|A�|Ax���z��x�|{MA�x��A�}A��|A��|z�|�A�x�|Ay|~��A��A����A�|�A}���x~|Ax�{Ax�|A�|z��|���~A�|��A
}���A��|A{|}���x����A�|A�x�A{����~A��|A����|�Ax�{A}x��A������OAAs�|z�}�zx���MAd�x��As��}���|�A
IDTLNRQJALJRQOUWTQLJJ dx��}����xAsx~|y����AIBWYNSNXQJALJRQOUWTQLJJ c�xz�Asx~|AIIJR[QJASNRRQONWJJMA
q����|Asx~|AIIJR[QJARNZLUVP]RRJJMAw���|Asx~|AIIJR[QJAJVQJTJJMAd�||���~Aw��{Ar�|AIGN]SZXA
YWQYQLUQMNXJMAe||��||{AIGUYZXAXLUVJWQZXJMAn|��zx�Af�{|�y|��� IIJSKZLZXASN\QLJTJJM d����|Ac���A
ICJLLPJWQXAVQRZRJWQXJMAx�{A�|�|�x�A�}A��|Asx��y���A��|z�|�AIBYWQVRN\ ��OJ x�|A������~A��~��A�}A
�|~�����Ax�{A|�|�Ay������~O

, t�|A�|����x��A����~x����A����|�A�x�A���Ay||�A�}}A}��A��|�A���A�|x��Ax�{A�|A�|z���|�{A��x�A��A
�|�x��A�}}OAAt�|�|A�|�|Az��z|���A��x�A�|~|�x����A�x�A{���~A�}}Ax�AxA�|����A�}A��|A{���~��MA���|�|�MA
�|A�x�|A�||�A{�x�x��zA������|�|��A��A|������~Ax�{A�|�A|��xy����|{A�||{���~OAAj�A��A��|A�x���x�A
���z|��A�}A��|A�|����x����Ax�|xA��A�����|A��A����~~�|Ayx�|{A�}}A�|x���x�Az��{������O

, t�|�|A�� �|~�����A�}Ar����x�At�����|AIIJRXURJ ���OJAx�{ s������{An���x�{AIEQWXPONRMQJAQTLJTJJAx�|A
y|~�����~A��A|�|�~|OAAt�|�|A���x���|A��|z�|�A�����{Ay|A�|���|{A�����A��A��|�A~���~A�����~�A��|��A
}���|���~Az�z�|OAAb�A���|{Ay|}��|MAr����x�At�����|Ax�{Adx��}����xAsx~|y����Azx�Ay|A����x�|�A}��A
�{|�����A��|�A��|�Ax�|A�||{���~�OAAd���|����A��|Ar����x�At�����|A��A�����AxA��y�x��Ay��|A~�x�Ax�{A��A
|x��|�A��A�{|���}�O q|�����|�A�����{Ay|A��x��|{A��Az�|x���A�{|���}�A��|A{�}}|�|�z|OAAj�Ax{{�����MA��|�|A
x�|A�x��Ax�|x�A��x�A���A�x�|A�|���A|�|�~��~A~�x��A�||{���~�OAAj�A��A�����AxAy��A|x���A��A�{|���}�MA��A
�|���x��Ax�{P��A���x���~A�����{Ay|A{|�x�|{A�����A��|�Azx�Ay|A�{|���}�|{O

, nx��A�|�A�||{���~�A�}Ad����|Ac����MAdx��}����xAsx~|y����MAd�x��As��}���|�MAd�||���~Aw��{Ar�|MA
�|�|A�y�|��|{A�����~����A��|At��x�As��|MAy��Ax�|A���|Az��z|���x�|{A������A��|Ay����x�|Ax�|x�O

, t��A�|x��Ax~�MAx�������x�|��ASV x�|x�A�|�|A}�x~~|{A}��Asx��y���A�������~OAAnx��A�}A��|�|Ax�|x�A
x�|A������~A~�|x�A�|�����A��|�|AdssA��|z�|�A�x�|A���Ay||�Axy�|A��A���|x{ ���A��A��|�� ����x�A
~�����A��{���OAAq�|�������A�x��A�}A��|A��x���A�|�|A�|~~�Ax�{A�xz���~A��A�x�|�x�Ay�x�z���~OAAt���A�x�A
x���Ax����|{ ��{|�A|��xy����|{A��x���A��A�|�A�||{Ax�{Ax�AxA�|����MA�|�A�||{���~�A�x�|Ay||�A
�{|���}�|{A������A��|A|{~|�A�}A��|�|A����y�O

, s��|A�}A��|A��x��|Ax�|x�A�x�|A|��{|{A����A��|A�|z|��A������OAAw|A�|z���|�{A��|A����x��x����A�}A
�|�A���x�A�x���|�AI|�|��A��|���A���|x�A}||�JA��|�|A���}xz|A}���Ax�{A�����A|������A��A�y�����OAAt���A
����A�|��A��A����A��|A���|�|��A�}A�x�|�Ax�{Ax���A�����{|Ax{{�����x�A�������|A}��A�||{���~�A��A



g�|�{Apy�|��x����A
qx~|ASA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

~|����x�|OAAnx��A�}A��|A�x���|A��x���A�x�|Ay|�|}���|{A}���A��|A}��xy�|A�����Ax�{Ax{{�����x�A�������|A
�|}�Ay|���{A|xz�A�x���|Ax}�|�A��|A����|�Ax�{A�����~A�x��A|�|���OA
A

A
A

sx��y���A|�|�~��~A}���A}x��P����|�A{���x�z�A

A

c�xz�Asx~|A|�|�~��~A}���A����|�P}x��A{���x�z�A



g�|�{Apy�|��x����A
qx~|ATA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

A

A

c�xz�Asx~|A|�|�~��~A}���A����|�P}x��A{���x�z�A

A

A

n|��zx�Af�{|�y|���AIIJSKZLZXASN\QLJTJJA����A�|�A}���x~|A

A



g�|�{Apy�|��x����A
qx~|AUA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

A

A

c�xz�Asx~|A�||{���~A|�|�~��~A}���Ay|�|x��AxAsx��y���A

A

A

dx��}����xAsx~|y����Ax�{Ad�x��As��}���|�A�||{���~�A



g�|�{Apy�|��x����A
qx~|AVA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

A

A

A

d�x��As��}���|�AIDTLNRQJALJRQOUWTQLJJA�������~A��A���|A�}A��|A�|�|z�|{Asx��y���A�������~A���|�AA



g�|�{Apy�|��x����A
qx~|AWA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

A

AAAd�x��As��}���|�AIDTLNRQJALJRQOUWTQLJJA�||{���~�A|�|�~��~Ay|���{A���x�A�x���|AA

AA A



g�|�{Apy�|��x����A
qx~|AXA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

AA

d�x��As��}���|�AIDTLNRQJALJRQOUWTQLJJAx�{Adx��}����xAsx~|y����A�||{���~�AA

A

A

d����|A������A������Ay����x�|Ax�|xA

A
A



g�|�{Apy�|��x����A
qx~|AYA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

A

s�x��|Ax�|xA����A����A|������A

A

A

s�{|Ny���z�|{Am��x�{A����~A���x�A�x���|A}��A�|}�~|A

A

A

A

A



g�|�{Apy�|��x����
qx~|AZ �}ARRRR

brdijtfrrbAefsjhoAhrpuqA
RQSSR bAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQ

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQS

PhoqL^hdeA^bfeAYhohfbohlkAIQeciAOJM

, bA�|�Ax�|xA�x�A�{|���}�|{A�x��A�|x�Ax�A�x��A�}A��|A��N~���~A�|�|~|�x����A�}A��|A{|z��OAAe����~A���A
�|��|�A�}A��|At��x�As��|MAe|z�AdMA�|Ax���A�����|{A��|A�|�A���|A��A�|��|�A��|A|������~Az��{������OAAbA
~��{A�������A�}A��|Ax�|xA��Az��|�|{A����A�|�A�||{���~�MA�x��A�}A��|�A���x���|A��|z�|�A���|A
s������{An���x�{AIEQWXPONRMQJAQTLJTJJMAgx��|Acx��|�Pn���|Acx��|� IEUWMNZSASZWQTZSJAx�{A
|��xy����|{As����~�x��AIHQVYJYPNWZSASQRQJLNJJOAAw|A�|z���|�{A��x�A����Ax�|xAy|A�{|���}�|{P}�x~~|{
��A��|A}�|�{Ax�{A���x�|{A����Ax� �|�y�z�{| ���� ��A�������|A��|A�����y�����A�}Ax{{�����x�A�||{A�||{A
y|��~Ax{{|{A��A��|A�|����x����Ax�|x }��A����A��z����~A�|x�MASQRX

, s|�|�x�A���x�|~�|�A��|{Ax�A��|At��x�As��|Azx�Ay|Ax����|{A��A��|A�|�A���|OAAt�|�|Ax�| ���|A|������~A
��x�{�A�}AdssA��x�Ax�|A��A~�|x�Az��{�����Ax�{A�����{Ay|A����|z�|{OAAt�|�|}��|A��A����Ay|A������x��A��A
}�x~A��|�|Ax�|x�A�����A��Ax��A����Az���|�z��~A������A����A{|z�OAAt�|A�|��|���Ax�{A�����|���A|{~|�A
�}A��|A���|A����~�Ax�|A{|���{A�}A�|~|�x����Ax�{A����{Ay|�|}��A}���A����A������~Ax�{A
��z������~�x���Ay|����~A�����x� ��A��� ��|A~�x{��~A�x�A�x�����x�|{Ax�A��|At��x�As��|Ae|z�O

, u���A�|��|�A�}A��|A�|�A�|�|~|�x����A���|MA�|A����z|{Ax�Axy��{x�z|A�}A���������~An|���|��
h��{|�y���AIFXULUSJASNT^QNXQQJA����y� ��A�|�|�x�A��x~|�A�}A{|�|����|��OAAt�� ��|z�|�A�x�A���A
��z��{|{A��A��|A���~��x�A��x��A�x�|��|A}��A��|At��x�As��|MA���|�|�A��A��A|��xy������~A��A��~��}�zx��A
���y|��A��Ae|z�AcOAAw|A�|z���|�{A��x�A����A����yAy|A��z��{|{A��A��|A�x�|��|A}�� }����|A��x�|�O

n|���|�� h��{|�y���

d���|A��A�}A���x���|A��x��� ��Ae|z�Ac



g�|�{Apy�|��x����A
qx~|ARQA�}ARRA

brdijtfrrbAefsjhoAhrpuqAA
RQSSRNbAtrbefnbrlAstrfftMArbodipAdudbnpohbMAdbAAZRXTQA

q���|AIZQZJAUYUNSYQQMAgx�AIZQZJAUYUNSYQSA

A
A

A

e|z�AcAf������~Ad��{������A�}A|�|�~��~A�||{�A����At��x�As��|A��Ayxz�~����{A

A

A

e|z�AcAyx�|A����Az��{������A����A|������A

























$**$%'(&)* #



January 20, 2017

Patty Costa, Sunshine Canyon Landfill

Greg Ainsworth, Consulting Biologist

Coastal Sage Scrub City South C Trial Plot Monitoring Report, Sunshine Canyon Landfill – 4th Quarter,
2016

INTRODUCTION

On January 20, 2017, biologist Greg Ainsworth monitored the coastal sage scrub revegetation area at the

Landfill’s City South ‘C’ Trial Plot, which constitutes the fourth quarter monitoring of the trial plot for 2016. The

sampling generally followed the methodology described in the Methodology for Monitoring Percent Cover and

Species Richness within Each Seeded Application Method on the Coastal Sage Scrub Pilot Project at the Sunshine

Canyon Landfill (JMA, April 23, 2014). However, some modifications to the methodology were implemented.

The quadrat sampling included four 50-meter quadrats that were randomly sampled within each of the three

seeded areas: hydroseed, imprint and hand broadcast. These quadrats were randomly selected from a grid that was

placed over the entire trial plot and each quadrat was delineated with wood stakes and flagging prior to sampling.

As shown on the attached planting plan, each quadrat that was sampled was given a corresponding letter from A-

L.

A total of 200 meters was sampled for each of the three seeded areas. The following data was collected for each

quadrat:

Percent basil cover (shrubs) –Visual estimate of the amount of basil cover within each quadrat for all

shrub species.

Percent basil cover (herbs) – Visual estimate of the amount of basil cover within each quadrat for all

herb species.

Percent bare ground – Visual estimate of the amount of available bare ground with no vegetation, but

suitable for plant growth.

Percent rock or other – Visual estimate of the amount of unavailable ground for supporting plant

growth. Inhibitors generally included rocks and boulders, irrigation lines and valve boxes, and mulch.

Percent canopy – Visual estimate of the percent canopy of each shrub and herbaceous species.

Photographs – A photograph was taken from the southwest corner (facing northeast) of each quadrat.

To obtain estimate cover of each species, the point intercept method was conducted at 50 meter
transects along the perimeter of each 50 square meter quadrats (A-L). A total of four transects were
walked within each planting method (hydroseed, imprint and hand broadcast). Points were taken at
approximately every 0.5 meters, while moving clockwise from the southwest corner of each quadrat.
The species located precisely at every 0.5 meter point was noted.



RESULTS

Below are the average data collected for the hydroseed, imprint, and hand broadcast application areas. The

number in parenthesis represents the previous quarterly monitoring results.

Quadrat Sampling:

Average Hydroseed – Quadrats A, B, C, D

Percent basil cover (shrubs) – 13% (11%)

Percent basil cover (herbs) – 3% (2%)

Percent bare ground – 44% (48%)

Percent rock or other – 5% (4%)

Percent canopy (shrub) – 33% (46%)

Percent canopy (herb) – 7% (<1%)

Average Imprint – Quadrats E, F, G H

Percent basil cover (shrubs) – 20% (15%)

Percent basil cover (herbs) – 3% (3%)

Percent bare ground – 41% (68%)

Percent rock or other – 7% (7%)

Percent canopy (shrub) – 36% (34%)

Percent canopy (herb) – 3% (1%)

Average Hand Broadcast – Quadrats I, J, K L (average)

Percent basil cover (shrubs) – 31% (22%)

Percent basil cover (herbs) –12% (14%)

Percent bare ground – 16% (34%)

Percent rock or other – 5% (3%)



Percent canopy (shrub) – 46% (63%)

Percent canopy (herb) – 8% (1%)

Point Intercept

The representation of each species within a quadrat was estimated by broad cover classes (<1%, 1-5%, 5-25%,

25-50%, 50-75% and >75%). The percent cover of each species based on the point intercept method is as

follows:

Hydroseed– Quadrats A, B, C, D (average)

Species % Cover Shrub % Cover Herb

Imprint – Quadrats E, F, G H (average)

Species % Cover Shrub % Cover Herb



Hand Broadcast – Quadrats I, J, K L (average)

Species % Cover Shrub % Cover Herb

DISCUSSION

In general, the vegetation within the pilot study area is currently thriving as a direct result on the 2016 fall and

winter rains. Many of the Atriplex species that were noted as declining previously have defoliated, some of which

may be deceased; however, there is a substantial amount of new growth that has emerged as well. Although the

overall percent cover of the shrubs has decreased when compared to previous quarterly monitoring, it is

encouraging to see that many of the plants are flourishing with new growth. It should be noted that percent cover

is based on living plants; therefore, perennial species (primarily Atriplex) that were entirely defoliated were not

counted. For example, approximately 30 percent of the Atriplex lentiformis plants in Quadrat D were completely

defoliated. These plants likely had foliage present during the previous quarterly monitoring in 2016, which is why

the percent cover of shrubs has decreased overall when comparing the 2016 4th quarter results with previous 2016

quarterly monitoring results. This defoliation of many of the Atriplex plants is evident in the Photograph Log

(below). Few seedlings of native species was observed; however, several native coastal sage scrub species, most

notably California sunflower (Encelia californica), are emerging with healthy new growth. Other native species

such as black sage (Salvia mellifera) and purple sage (S. leucophylla) are flourishing; however, as indicated, few

new seedlings were observed. Non-native barnyard grass (Echinochloa crus-galli) is establishing, primarily in

low areas where water pools.



Selective thinning of Atriplex in the spring will help establishment of native shrub seedlings, primarily in the plot

on the northwest portion of the pilot study are where these plants are very dense. Quadrats H, I and L have the

greatest amount of relative cover, mostly comprised of Atriplex lentiformis and A. polycarpa. The Hand broadcast

seeding method has the highest percentage of shrub canopy cover at 46 percent, compared to 33 percent and 36

percent for hydroseed nd imprint seeding methods, respectively. That said, the northwest portion of the hand

broadcast plots is at a low-point compared to the rest of the pilot study area and water tends to pool and is most

abundant within the hand broadcast plots, especially Quadrats I and J. As noted in past monitoring reports, both

the quadrat method and the point intercept method confirm that Atriplex lentiformis has the greatest amount of

relative cover throughout the trial site, with Atriplex polycarpa as a co-dominant overall. The abundant cover of

these two Atriplex species is also evident by a general visual observation of the plant cover throughout the trial

site. Photographs of each quadrat are provided on the following pages, as well as the raw data obtained within

each quadrat sampled.



Photograph Log

Quadrat A. Facing northeast from southwest corner.



Quadrat B. Facing northeast from southwest corner.



Quadrat C. Facing northeast from southwest corner.



Quadrat D. Facing northeast from southwest corner.



Quadrat E. Facing northeast from southwest corner.



Quadrat F. Facing northeast from southwest corner.



Quadrat G. Facing northeast from southwest corner.



Quadrat H. Facing northeast from southwest corner.



Quadrat I. Facing northeast from southwest corner.



Quadrat J. Facing northeast from southwest corner.



Quadrat K. Facing northeast from southwest corner.



Quadrat L. Facing northeast from southwest corner.



Quadrat Method: Raw Data









City South ‘C’ Trial Plot Planting Plan and Quadrat Layout
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