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9:;<=>:?9:@AB	C9@@<:D	A:E	CF==>F:E<:D	BA:E	FC9CG	:HIJKHL	9MNOKPMQRMI	STUVT	WXYZ	W[YUV\	]̂	YU]_Ỳa\	̂]VYTV̀b	Ta[Uc	Vd̀	U[XVd̀XU	̀Ub	[e	f[UV̀X̀\	gT\	ThhX[i]jTV̀a\	kk	j]à̂	̂[YVd	[e	Vd̀	W]V\	[e	STU	lXTUm]̂m[	Ta[Uc	Vd̀	ẀUVXTa	W[T̂Vn		od̀	pTm]e]m	qm̀TU	TUb	f[UV̀X̀\	gT\	V[	Vd̀	r̀ V̂	TUb	̂[YVds	Vd̀	j[YUVT]Û	]UaTUbs	TUb	Vd̀	hX]j̀ 	TcX]mYaVYXTa	aTUb̂	Ta[Uc	t[Vd	Vd̀	U[XVd̀XU	TUb	̂[YVd̀XU	m[T̂V	[e	Vd̀	m[YUV\	mX̀TV̀	a]j]VTV][Û	[U	Vd̀	̂V\à	TUb	Tj[YUV	[e	tY]ab]Uc	VdTV	mTU	VTù	haTm̀n		S]jYaVTÙ[Ŷa\s	Vd̀^̀	UTVYXTa	èTVYX̀̂	mX̀TV̀	TU	Ùv]X[Uj̀ UV	VdTV	TVVXTmV̂	t[Vd	v]̂]V[X̂	TUb	Ùr	X̀̂]b̀UV̂	̀v̀X\	\̀TXn		od̀	UTVYXTa	aTUb̂mTh̀	hX[v]b̀ 	̂Vd̀	tT̂]m	èTVYX̀̂	VdTV	̂̀V	STUVT	WXYZ	ThTXV	eX[j	Vd̀	̂YXX[YUb]Uc	m[YUV]̀̂	TUb	X̀_Y]X̀	ĥ̀m]e]m	Tmm[jj[bTV][Û	V[	̀ÛYX̀	tY]ab]Uc	]̂	b[Ù	]U	T	̂Tès	X̀̂h[Û]tà	TUb	̀Uv]X[Uj̀ UVTaa\	X̀̂ h̀mVeYa	jTUÙXn			od̀	WTa]e[XU]T	W[T̂VTa	w[Ù	TeèmV̂	ÙTXa\	[Ù	Vd]Xb	[e	Vd̀	aTUb	]U	Vd̀	YXtTU]Z̀b	TX̀T	[e	Vd̀	YU]Um[Xh[XTV̀b	W[YUV\	r]Vd	̂h̀m]Ta	X̀̂VX]mV][Ûs	X̀cYaTV][Ûs	TUb	hX[m̀^̂]Uc	hX[m̀bYX̀̂	X̀_Y]X̀b	e[X	b̀v̀a[hj̀ UV	r]Vd]U	VdTV	TX̀Tn		SV̀̀h	d]aâ]b̀ 	̂X̀_Y]X̀	̀iV̀Û]v̀	X̀v]̀r	TUb	Ùc]Ù X̀]Uc	V[	̀ÛYX̀	VdTV	̂a[h̀ 	̂X̀jT]U	̂VTtàs	tY]ab]Uĉ	TX̀	̂Tès	TUb	rTV̀X	_YTa]V\	]̂	U[V	]jhTmV̀b	t\	]UmX̀T̂̀ b	̀X[̂][Un		od̀	eTXjaTUb	]U	STUVT	WXYZ	W[YUV\	]̂	Tj[Uc	Vd̀	t̀ V̂	]U	Vd̀	r[Xabs	TUb	Vd̀	TcX]mYaVYX̀	]UbŶVX\	]̂	T	hX]jTX\	̀m[U[j]m	c̀ÙXTV[X	e[X	Vd̀	W[YUV\n		pX̀̂ X̀v]Uc	Vd]̂	]UbŶVX\	]U	Vd̀	eTm̀	[e	h[hYaTV][U	cX[rVd	X̀_Y]X̀̂	VdTV	̂[]â	t̀ V̂	̂Y]V̀b	V[	m[jj̀ Xm]Ta	TcX]mYaVYX̀	X̀jT]U	TmV]v̀	]U	mX[h	hX[bYmV][U	XTVd̀X	VdTU	m[Uv̀XV]Uc	V[	[Vd̀X	aTUb	Ŷ`̂n			x=>y9z@	{Az|D=>F:EG	}~�	�������	����	��	�������	��	����	��������	����	��������	����	����������	�������	�����������	pTXm̀a	�Yjt̀X̂	��p�̂�	���� �¡��¡s	��s	� 	¢	�����£¡�¡�¤n	od̀	̂]V̀	]̂	t[YUb̀b	t\	V[rUd[j̀ 	̂TUb	̂]Ucà�eTj]a\	X̀̂]b̀UV]Ta	Ŷ`̂	TUb	fTVV]̂[U	¥TÙ	[U	Vd̀	U[XVds	X̀̂]b̀UV]Ta	Ŷ`̂	[U	Vd̀	[̂YVds	X̀̂]b̀UV]Ta	hX[h̀XV]̀̂	[U	Vd̀	r̀ V̂s	TUb	¦[b̀[	WX̀̀ u	§Yamd	V[	Vd̀	̀T̂Vn	od̀	hX[̈̀mV	̂]V̀	]̂	a[mTV̀b	]U	T	b̀v̀a[h̀b	TX̀Ts	m[Û]̂V]Uc	hX]jTX]a\	[e	a[r�b̀Û]V\	X̀̂]b̀UV]Ta	b̀v̀a[hj̀ UV	r]Vd	hX]jTX]a\	̂]Ucà�eTj]a\	d[j̀ n̂	od̀	hX[̈̀mV	̂]V̀	TUb	̂̀ v̀XTa	Tb̈Tm̀UV	hX[h̀XV]̀̂	TX̀	YUb̀Xb̀v̀a[h̀bn		od̀	hX[h̀XV\	m[UVT]Û	Vr[	d[j̀ ŝ	̂̀ v̀XTa	TtTUb[Ùb	cX̀̀ Ud[Ŷ`̂	TUb	̂V[XTc̀	̂VXYmVYX̀̂s	VX̀aa]̂̀ ŝ	TUb	X̀jUTUV̂	[e	T	e[Xj̀ X	TcX]mYaVYXTa	hX[h̀XV\	VdTV	dTb	Vr[	Ŷ`̂©	h[YaVX\	eTXĵV̀Tb	TUb	UYX̂̀X\n	od̀	d[j̀ 	̂r̀ X̀	[X]c]UTaa\	m[ÛVXYmV̀b	]U	¡� k	TUb	dTv̀	t̀ Ù	d]cda\	TaV̀X̀b	]̂Um̀	[X]c]UTa	m[ÛVXYmV][Un	od̀	̀i]̂V]Uc	]jh̀Xv][Ŷ	̂YXeTm̀	TX̀T	[U	Vd̀	̂]V̀	]̂	ThhX[i]jTV̀a\	ªs��£	̂_YTX̀	è̀Vn	«̀c̀VTV][U	[U	Vd̀	̂]V̀	m[Û]̂V̂	[e	[Tu	r[[baTUbs	X]hTX]TU	r[[baTUbs	TUUYTa	cXT̂̂aTUbs	TUb	X̀̂]b̀UV]Ta¬m[jj̀ Xm]Ta	aTUb̂mTh̀b	TX̀T̂n	od̀	hX[̈̀mV	r]aa	X̀j[v̀	[Ù	[Tu	VX̀̀ 	a[mTV̀b	Ta[Uc	Vd̀	̀T̂V̀XU	hX[h̀XV\	a]Ùn	od̀	¡¡	[Tu	VX̀̀ 	̂VdTV	r̀ X̀	hX̀v][Ŷa\	[U�̂]V̀	r̀ X̀	X̀j[v̀b	TUb	TX̀	m[Û]b̀X̀b	T	hX[̈̀mV	]jhTmVn		
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:;<=;	>=;?	@AB	CDDE	F=GHIDJDK	<E	H;DHA;AJ<=E	=L	J@D	FM;;DEJ	BMCK<N<B<=E	AHHI<FAJ<=EO	P@<B	>=;?	@AB	<EFIMKDK	H;DQAHHI<FAJ<=E	F=EBMIJAJ<=EB	AEK	JDF@E<FAI	;DH=;J	;DN<D>BO	RDS	JDF@E<FAI	;DN<D>B	AEK	AHH;=NAIB	<EFIMKDT	Q	UDN<D>	AEK	AFFDHJAEFD	=L	VD=JDF@E<FAI	UDH=;J	WUXYZZ[\]̂_		Q	UDN<D>	AEK	F=EK<J<=EDK	AFFDHJAEFD	=L	̀<=J<F	UDH=;J	UDN<D>	WUXYZZ[\]a_	Q	UDN<D>	AEK	AFFDHJAEFD	=L	b;F@D=I=c<FAI	UDH=;J	UDN<D>	WUXYZZ[\]d_	Q	UDN<D>	AEK	F=EK<J<=EDK	AFFDHJAEFD	=L	b;C=;<BJ	UDH=;J	UDN<D>	WUXYZZ[\]e_	fghijkgf	lmnogph	fgqpmjlhjnrs	P@D	H;=tDFJ	H;=H=BDB	AFFDBB	=LL	uAJJ<B=E	vAEDw	N<A	A	ED>	;=AKO	P@D	H;=H=BAI	>=MIK	KDG=I<B@	J>=	Dx<BJ<Ec	;DB<KDEJ<AI	K>DII<EcB	AEK	;DIAJDK	=MJCM<IK<EcB	J=	F=EBJ;MFJ	Zd	BDG<QKDJAF@DK	J=>E@=GDB	AEK	=ED	KDJAF@DK	J=>E@=GD	;AEc<Ec	L;=G	AHH;=x<GAJDIS	[we\\	ByMA;D	LDDJ	J=	Zw[\\	ByMA;D	LDDJ	<E	B<zDO	{MD	J=	I<G<JAJ<=EB	><J@<E	J@D	U=KD=	VMIF@	|D>D;	u=;AJ=;<MG	A;DA	<E	>@<F@	J@D	H;=tDFJ	B<JD	<B	I=FAJDKw	J@D	H;=tDFJ	<B	H;=H=BDK	J=	CD	F=EBJ;MFJDK	<E	J>=	H@ABDBO	P@D	L<;BJ	H@ABD	>=MIK	F=EBJ;MFJ	[̂QME<JBw	AEK	J@D	BDF=EK	H@ABD	>=MIK	F=EBJ;MFJ	J@D	;DGA<E<Ec	E<ED	ME<JB	<L	J@D	BD>D;	G=;AJ=;<MG	<B	I<LJDK	<E	J@D	LMJM;DO	bB	B@=>E	=E	J@D	H;DI<G<EA;S	JDEJAJ<ND	GAHw	K>DII<EcB	>=MIK	DAF@	CD	I=FAJDK	=E	<EK<N<KMAI	I=JBw	L=;	A	J=JAI	=L	Za	;DB<KDEJ<AI	J=>E@=GD	I=JBO	bII	F=GG=E	A;DAB	>=MIK	CD	I=FAJDK	><J@<E	=ED	F=GG=E	A;DA	I=J	<KDEJ<L<DK	AB	}~�����	���			bB	H;=H=BDKw	J@D	H;=tDFJ	>=MIK	H;=N<KD	L=M;	G=KD;AJDQ<EF=GD	ME<JB	L=;	BAIDw	J@MB	<B	DI<c<CID	L=;	A	{DEB<JS	̀=EMB	=L	d\	HD;FDEJ	HM;BMAEJ	J=	�AI<L=;E<A	V=ND;EGDEJ	�=KD	BDFJ<=EB	̂â[aQâ�[�	AEK	|���	�@AHJD;	[]O[Zw	;DLD;;DK	J=	@D;D<E	F=IIDFJ<NDIS	AB	{DEB<JS	̀=EMB	vA>O	P@D	AHHI<FAEJ	<B	H;=H=B<Ec	J=	F=EBJ;MFJ	=ED	=L	J@D	C=EMB	ME<JB	DA;EDKw	L=;	A	J=JAI	=L	Za	ME<JBO			b	L=;GAI	KDNDI=HGDEJ	HD;G<J	AHHI<FAJ<=E	L=;	J@<B	H;=tDFJ	>AB	BMCG<JJDK	J=	J@D	�=MEJS	=E	uAS	Zew	Z\ZZw	AEK	ALJD;	;DN<D>	CS	AHHI<FACID	AcDEF<DBw	J@D	AHHI<FAJ<=E	>AB	KDDGDK	F=GHIDJD	=E	�DC;MA;S	Ze;Kw	Z\Zdw	<E	F=EL=;GAEFD	><J@	J@D	:D;G<J	|J;DAGI<E<Ec	bFJO		�E	{DFDGCD;	[eJ@w	Z\ZZw	J@D	|AEJA	�;Mz	�=MEJS	̀=A;K	=L	|MHD;N<B=;B	AK=HJDK	J@D	|MBJA<EAC<I<JS	:=I<FS	AEK	����������	������	����������������	��������	�����	����������	��	�� ����¡�����	¢¡����	������	���¢���	��������	���	�£�	�������	¤£�	��������������	������	¥��	A	F=GH;D@DEB<ND	MHKAJD	J=	J@D	¦�������	§������	~���̈©����	¦������	~�����¡	�©¦~�	���	��������	��	�¡���¡����	��	�£�	¦�������	§������	~���̈©¦~ª	���������	����	�������	§������	~���	���¡����ª	�¡���¡����	��	BDFJ<=EB	=L	J@D	|AEJA	�;Mz	�=MEJS	�=KDw	AK=HJ<=E	=L	�=MEJS	{DB<cE	VM<KDI<EDBw	AEK	IAEK	MBD	AEK	z=E<Ec	GAH	AGDEKGDEJBO	�E	uA;F@	[aJ@w	Z\Zdw	J@D	�AI<L=;E<A	�=ABJAI	�=GG<BB<=E	FD;J<L<DK	J@D	|MBJA<EAC<I<JS	«HKAJD	v�:	bGDEKGDEJO	¬<J@	�=ABJAI	�=GG<BB<=E	FD;J<L<FAJ<=Ew	J@D	|MBJA<EAC<I<JS	«HKAJD	CDFAGD	DLLDFJ<ND	=E	uA;F@	[aJ@w	Z\ZdO		«EKD;	J@D	H;=N<B<=EB	=L	J@D	:D;G<J	|J;DAGI<E<Ec	bFJw	J@D	bHHI<FAEJ	<B	BMCtDFJ	J=	J@D	ND;B<=E	=L	J@D	�=MEJS	�=KD	<E	DLLDFJ	>@DE	J@D	AHHI<FAJ<=E	>AB	KDDGDK	F=GHIDJD­	@=>DND;w	J@D	bHHI<FAEJ	AIB=	@AB	J@D	=HJ<=E	J=	H;=FDDK	MEKD;	J@D	H;=N<B<=EB	=L	J@D	|MBJA<EAC<I<JS	«HKAJDO	P@D	bHHI<FAJ<=E	>AB	KDDGDK	F=GHIDJD	=E	�DC;MA;S	Ze;Kw	Z\Zdw	H;DKAJ<Ec	J@D	|MBJA<EAC<I<JS	«HKAJD	
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���	�����e	 	 		 	 	 	 	 	fghijhhgklm		nop	qrstpuv	wx	ysuzvp{	|wvow}	z}	p~wxvw}�	{p�pysqp{	rpxw{p}vwzy	}pw�o�sross{	������	���	��������	����������	�����	��������	����	������	���	����	��	���	�������	������	�	xup}wu	�wxvz�	x�uo	zx	�wp|x	�rs 	{pxw�}zvp{	xup}wu	rsz{x�	¡szxvzy	¢qpuwzy	¢up}wu	£rpzx�	xwvpx	|wvo	�}w¤�p	�psys�wuzy	zrpzx�	sr	zrpzx	|wvo	supz}	�wp|x�	z�rwu�yv�rzy	�wpy{x�	|ss{p{	�srpxvx�	sqp}	 pz{s|x�	rw{�pvsqx�	sr	 s�}vzw}	owyyxw{p	�wp|x	vozv	zrp	w{p}vw�wp{	zx	q��ywu	xup}wu	zxxpvx¥		¦owyp	vop	qrstpuv	xwvp	wx	�}{pr{p�pysqp{�	wv	wx	�p}przyy§	x�rrs�}{p{	�§	�r�z}	{p�pysq p}v	z}{	}sv	|wvow}	zrpzx	s�	xup}wu	�wp|x¥	no�x�	vop	qrstpuv	wx	}sv	ysuzvp{		w}	z	xup}wu	zrpz	z}{	|s�y{	}sv	oz�p	z}	z{�prxp	p��puv	s}	z	xup}wu	�wp|	zx	}s}p	oz�p	�pp}	w{p}vw�wp{�	 zqqp{	sr	s�xpr�p{	vozv	w}uy�{p	vop	qrstpuv	xwvp¥	nop	qrstpuv	|s�y{	}sv	{wrpuvy§	w qzuv	z}§	q��ywu	xup}wu	�wxvzx	w}	vop	zrpz¥		 		��>����������	����̈
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T	 	 		 	 	 	 	 	UVWXYWWVZ[\		]̂_	̀abc_de	nle_	ib_n	kbe	dbkejlk	jkm	hjkin	i_nlokje_i	jn	ªalu_	«jauhjki¬	­kl®g_	«jauhjki¬	ba	«jauhjki	bp	veje_fli_	̄ù baejkd_	jn	n̂bfk	bk	ê_	uj̀n	̀a_̀ja_i	g̀angjke	eb	ê_	«jauhjki	rj̀ l̀ko	jki	rbklebalko	ªaboaju	bp	ê_	°jhlpbaklj	±_nbgad_n	²o_kdmq	̄k	jiilelbk¬	ê_	̀abc_de	ib_n	kbe	dbkejlk	«jauhjki	bp	³bdjh	̄ù baejkd_q	]̂_a_pba_¬	kb	ªalu_	«jauhjki¬	­kl®g_	«jauhjki¬	«jauhjki	bp	veje_fli_	ba	«jauhjki	bp	³bdjh	ū̀ baejkd_	fbghi	t_	dbks_ae_i	eb	j	kbkxjoaldghegajh	gn_q		́b	lù jde	fbghi	bddga	pabu	àbc_de	lù h_u_kejelbkq				 		��������	R���	
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�	��	�	¦���������	���	��������T	 	 	 	 	 	 	 	 	UVWXYWWVZ[\		]̂_	̀ab̀_aem	bk	f̂ ld̂	ê_	̀abc_de	ln	̀ab̀bn_i	ln	·bk_i	±xyx̧xz¬	±xyx¹¬	jki	ª±	f̂ ld̂	ja_	kbe	dbknli_a_i	eb	t_	joaldghegajh	·bk_nº	»¼¼½¾½¿ÀÁÂÂÃÄ	¾ÅÆ	ÇÈ¿ÉÆÊ¾	Ë½¾ÆÌË	ÂÁÀ¼	½Ë	kbe	gki_a	j	Ílhhljunbk	²de	dbkeajdeq	]̂_a_pba_¬	ê_	̀abc_de	ib_n	kbe	dbkphlde	flê	_Îlnelko	·bklko	pba	joaldghegajh	gn_¬	ba	j	Ílhhljunbk	²de	dbkeajdeq		́b	lù jde	ln	jkeldl̀je_iq				
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4. □ □ □ 

B. 

1. □ □ □ 

2. □ □ □ 
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3. □ □ □ 

4. □ □ □ 

5. □ □ □ 

C. 

1. □ □ □ 
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RSTUVTTSWXY		Z[\	]̂_̀\ab	c_def	g_b	a_gheiab	cib[	_̂	_jkb̂dab	lgm	e_gnôlgn\	lî	pdleibm	]elgk	_h	b[\	qrstuv		r\aldk\	n\g\̂le	a_gkb̂dabi_g	labiwibm	̂\elb\f	\xikki_gk	yiv\vz	b\x]_̂l̂m	k_d̂a\k{	l̂\	laa_dgb\f	h_̂	ig	b[\	\xikki_g	igw\gb_̂i\k	igaedf\f	ig	b[\	lî	pdleibm	]elgkz	ix]labk	b_	lî	pdleibm	]elg	_j̀\abiw\k	l̂\	e\kk	b[lg	kingihialgbv			|\g\̂le	\kbixlb\f	jlkigocif\	a_gkb̂dabi_gô\elb\f	\xikki_gk	l̂\	igaedf\f	ig	b[\	qrstu	\xikki_g	igw\gb_̂m	yc[ia[z	ig	]l̂bz	h_̂x	b[\	jlkik	h_̂	b[\	lî	pdleibm	]elgk	aib\f	j\e_c{	lgf	l̂\	g_b	\}]\ab\f	b_	]̂\w\gb	e_gnob\̂x	lbbligx\gb	_̂	xligb\glga\	_h	b[\	_~_g\	lgf	]l̂biadelb\	xlbb\̂	kblgfl̂fk	cib[ig	b[\	�_̂b[	�\gb̂le	�_lkb	sî	rlkig	y���sr{v		Z[\̂\h_̂\z	b\x]_̂l̂m	a_gkb̂dabi_g	ix]labk	̂\elb\f	b_	lî	pdleibm	]elgk	h_̂	b[\k\	]_eedblgbk	ĥ_x	b[\	]̂_̀\ab	c_def	j\	e\kk	b[lg	kingihialgbz	lgf	g_	xibinlbi_g	c_def	j\	̂\pdî\fz	kiga\	b[\m	l̂\	���������	���������	���	���������	���	��	���	����������	��������	����������	��	���������	j\e_cv		�_	kblbi_gl̂m	k_d̂a\k	c_def	j\	a_gkb̂dab\f	b[lb	c_def	j\	e_gnob\̂x	]\̂xlg\gb	k_d̂a\k	_h	\xikki_gkv		Z[\	]̂_̀\ab	c_def	̂\kdeb	ig	g\c	e_gnob\̂x	_]\̂lbi_gle	\xikki_gk	ĥ_x	w\[iae\	b̂i]k	yx_jie\	\xikki_gk{z	b[\	dk\	_h	glbd̂le	nlk	y\g\̂nm	k_d̂a\	\xikki_gk{z	lgf	a_gkdx\̂	]̂_fdabkz	l̂a[ib\abd̂le	a_lbignkz	lgf	elgfkal]\	xligb\glga\	\pdi]x\gb	yl̂\l	k_d̂a\	\xikki_gk{v	q_jie\	k_d̂a\	\xikki_gk	a_gkbibdb\	x_kb	_]\̂lbi_gle	\xikki_gk	ĥ_x	b[ik	bm]\	_h	elgf	dk\	f\w\e_]x\gb	]̂_̀\abv	�_c\w\̂z	\xikki_gk	lkk_ailb\f	cib[	jdief_db	_h	b[ik	bm]\	_h	]̂_̀\ab	ik	g_b	\}]\ab\f	b_	\}a\\f	lgm	l]]eialje\	qrstu	b[̂\k[_efkv	�_	kblbi_gl̂m	k_d̂a\k	c_def	j\	a_gkb̂dab\f	b[lb	c_def	j\	e_gnob\̂x	]\̂xlg\gb	k_d̂a\k	_h	\xikki_gkv	Z[\̂\h_̂\z	ix]labk	b_	\̂ni_gle	lî	pdleibm	lk	l	̂\kdeb	_h	e_gnob\̂x	_]\̂lbi_g	_h	b[\	]̂_̀\ab	c_def	j\	e\kk	b[lg	kingihialgbv	�lgbl	�̂d~	�_dgbm	ik	e_alb\f	cib[ig	b[\	���srv		Z[\	���sr	f_\k	g_b	x\\b	kblb\	kblgfl̂fk	h_̂	_~_g\	ŷ\labiw\	_̂nlgia	nlk\k	�t�|k�	lgf	gib̂_n\g	_}if\k	���}�{	lgf	hig\	]l̂biadelb\	xlbb\̂	y�q��{v		Z[\̂\h_̂\z	b[\	̂\ni_gle	]_eedblgbk	_h	a_ga\̂g	b[lb	c_def	j\	\xibb\f	jm	b[\	]̂_̀\ab	l̂\	_~_g\	]̂\ad̂k_̂k	lgf	�q��v		Z[\	]̂ixl̂m	k_d̂a\k	_h	t�|	cib[ig	b[\	lî	jlkig	l̂\	_go	lgf	_hhô_lf	x_b_̂	w\[iae\kz	]\b̂_e\dx	]̂_fdabi_g	lgf	xl̂�\bignz	k_ew\gb	\wl]_̂lbi_gz	lgf	]̂\kâij\f	jd̂gignv	Z[\	]̂ixl̂m	k_d̂a\k	_h	��}	l̂\	_go	lgf	_hhô_lf	x_b_̂	w\[iae\kz	kblbi_gl̂m	k_d̂a\	hd\e	a_xjdkbi_gz	lgf	igfdkb̂ile	]̂_a\kk\kv		 g	¡���z	fliem	\xikki_gk	_h	t�|k	c\̂\	\kbixlb\f	lb	¢£	b_gk	]\̂	flmv		�h	b[ikz	l̂\locif\	k_d̂a\k	̂\]̂\k\gb\f	¤¥¦z	x_jie\	k_d̂a\k	̂\]̂\k\gb\f	£¢¦z	lgf	kblbi_gl̂m	k_d̂a\k	̂\]̂\k\gb\f	�§¦v	uliem	\xikki_gk	_h	��}	c\̂\	\kbixlb\f	lb	§¤	b_gk	]\̂	flm	cib[	¢¥¦	ĥ_x	x_jie\	k_d̂a\kz	¡¡¦	ĥ_x	kblbi_gl̂m	k_d̂a\kz	lgf	¥¦	ĥ_x	l̂\locif\	k_d̂a\kv		̈�	���������	���	��©���	��	ª«¬­	����������®	������©	����	�̄���	���������	���	��	�����	\xikki_gk	ik	x_̂\	eixib\f	jm	b[\	lwlieljieibm	_h	��}	lk	_]]_k\f	b_	b[\	lwlieljieibm	_h	t�|k	yqr°s��uz	¡��£j{v		
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RSTU	VW	XYZ	[XYZ\	]̂_[\	̀[aabX̂cX	[d	e[ceZ\c	d[\	XYZ	fgghij	kc	XYZ	fgghil	YVmYZWX	`̂\XVebâXZ	aZnZaW	̂co	][WX	d\ZpbZcX	nV[âXV[cW	[eeb\	Vc	XYZ	e[̂WX̂a	e[\\Vo[\j	kc	XYVW	̂\Ẑl	dbmVXVnZ	obWX	d\[]	n̂\V[bW	mZ[a[mVêa	̂co	]̂ cq]̂ oZ	W[b\eZW	e[]rVcZW	X[	ZseZZo	XYZ	WX̂cô\oj	tYZ	]̂_[\VXu	[d	fgghi	ZseZZôceZW	[eeb\	̂X	e[̂WX̂a	WVXZWl	vYZ\Z	WẐ	ŴaX	VW	[dXZc	XYZ	]̂Vc	d̂eX[\	êbWVcm	ZseZZôceZj	kc	wUUx	ôVau	Z]VWWV[cW	[d	RSTU	vZ\Z	ZWXV]̂XZo	̂X	TUw	X[cW	̀Z\	ôuj	yd	XYVWl	ZcX\̂VcZo	\[̂o	obWX	\Z̀\ZWZcXZo	zx{	[d	̂aa	RSTU	Z]VWWV[cl	vVcora[vc	obWX	wU{l	m̂\VebaXb\̂a	XVaaVcm	[̀Z\̂XV[cW	Tx{l	v̂WXZ	rb\cVcm	T|{l	e[cWX\beXV[c	}{l	̂co	][rVaZ	W[b\eZWl	VcobWX\V̂a	̀\[eZWWZWl	̂co	[XYZ\	W[b\eZW	]̂oZ	b̀	~{	�Si�hRg�l	wUU��j		�VnZc	XYZ	][oZWX	̂][bcX	[d	cZv	X\̂ddVe	XŶX	v[bao	rZ	mZcZ\̂XZo	ru	XYZ	̀\[_ZeX	XYZ\Z	VW	c[	VcoVêXV[c	XŶX	cZv	Z]VWWV[cW	[d	�y�W	[\	fys	v[bao	ZseZZo	Sih��	XY\ZWY[aoW	d[\	XYZWZ	[̀aabX̂cXW�	̂co	XYZ\Zd[\Zl	XYZ\Z	v[bao	c[X	rZ	̂	WVmcVdVêcX	e[cX\VrbXV[c	X[	̂c	ZsVWXVcm	̂V\	pb̂aVXu	nV[âXV[cj		R\[_ZeX	e[cWX\beXV[c	]̂u	\ZWbaX	Vc	̂	WY[\X	XZ\]l	a[êaV�Zo	oZe\ẐWZ	Vc	̂V\	pb̂aVXu	obZ	X[	mZcZ\̂XV[c	[d	RSTUj		�[vZnZ\l	WX̂cô\o	obWX	e[cX\[a	rZWX	]̂ ĉmZ]ZcX	̀\̂eXVeZW	�iSRW�l	WbeY	Ŵ	̀Z\V[oVe	v̂XZ\Vcml	v[bao	rZ	V]̀ aZ]ZcXZo	ob\Vcm	e[cWX\beXV[c	X[	̂n[Vo	WVmcVdVêcX	̂V\	pb̂aVXu	V]̀ êXW	d\[]	XYZ	mZcZ\̂XV[c	[d	RSTUj	�]VWWV[cW	d\[]	e[cWX\beXV[c	̂eXVnVXVZW	\Z̀\ZWZcX	XZ]̀ [\̂\u	V]̀ êXW	XŶX	̂\Z	XùVêaau	WY[\X	Vc	ob\̂XV[cl	oZ̀ZcoVcm	[c	XYZ	WV�Zl	̀ŶWVcml	̂co	XùZ	[d	̀\[_ZeXj	hV\	pb̂aVXu	V]̀ êXW	êc	cZnZ\XYZaZWW	rZ	̂ebXZ	ob\Vcm	e[cWX\beXV[c	̀Z\V[oWl	\ZWbaXVcm	Vc	WVmcVdVêcX	a[êaV�Zo	V]̀ êXW	X[	̂V\	pb̂aVXuj		t̂raZ	T	Wb]]̂\V�ZW	XYZ	XY\ZWY[ao	[d	WVmcVdVêceZ	d[\	e[cWX\beXV[c	̂eXVnVXVZWj	�#�$ 	��	��!.�2�)�"�!	�)�"�"�%	0"�/	��� !�"#$$%	&"'!"(")#!�	*+,#)�.	(2�+	��$$��#!�	�1��	�)�"�"�%	 ��� !�"#$	�/2 ./�$3�	�GML�H���KGM	LK�B	�K��	IKMKI@�	B@H��IGJKMA	 ��D	@�HBL	�BH	�@�	�GML�H���KGM	LK�B	�K��	B@H��IGJKMA	 AH@�KMA¡	B¢�@J@�KGM£	 P�P	@�HBL	�BH	�@�	¤¥@LB�	GM	¦K��BL�	§BLB@H��	̈ML�K���B¡	̈I�HGJBIBM�	G©	ª�B�K©K�	«IKLLKGM	F@��GHL	 D¬¬­£�		®LL�IBL	PD�E­	�GH̄KMA	�BB̄�@�L	�BH	IGM��	@M�	�@K��	�@�BHKMA	G©	LK�B�			°G�B±	 �GML�H���KGM	�HG²B��L	³B�G�	��B	L�HBBMKMA	�BJB�	��HBL�G��L	L�G�M	@³GJB	@HB	@LL�IB�	�G	³B	³B�G�	��B	́µ	$�¶3#%	�/2 ./�$3	�(	."'!"(")#!) ¡	��K�B	�HG²B��L	�K��	@��KJK��	�BJB�L	�KA�BH	��@M	��GLB	@³GJB	I@�	�@JB	@	LKAMK©K�@M�	KI�@��	GM	@KH	·�@�K���		®��K�KGM@�	IK�KA@�KGM	@M�	@M@��LKL	G©	��B	�HG²B��	KI�@��	I@�	³B	MB�BLL@H�	©GH	��GLB	�GML�H���KGM	@��KJK�KBL�			ªG�H�B±	¦GM�BHB�	¥@�	̧MK©KB�	®KH	?G����KGM	�GM�HG�	¹KL�HK��¡	PQQ��			k]̀ êXW	g[cWX\beXV[c	hW	\ZpbV\Zo	ru	XYZ	Sih��l	e[cWX\beXV[c	̂eXVnVXVZW	�Zjmjl	Zsên̂XV[cl	m\̂oVcml	[cqWVXZ	nZYVeaZW�	vYVeY	oV\ZeXau	mZcZ\̂XZ	�w	̀[bcoW	̀Z\	ôu	[\	][\Z	[d	RSTU	v[bao	ŶnZ	̂	WVmcVdVêcX	V]̀ êX	[c	a[êa	̂V\	pb̂aVXu	vYZc	XYZu	̂\Z	a[êXZo	cẐ\ru	̂co	b̀vVco	[d	WZcWVXVnZ	\ZeZ̀X[\W	WbeY	̂W	XYZ	e[]]bcVXu	[d	ºVnZ	ŷ»	�t̂raZ	T�j		g[cWX\beXV[c	̀\[_ZeXW	rZa[v	XYZ	We\ZZcVcm	aZnZa	XY\ZWY[aoW	WY[vc	Vc	t̂raZ	T	̂\Z	̂WWb]Zo	X[	rZ	rZa[v	XYZ	�w	ar¼ôu	XY\ZWY[ao	[d	
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RSTUSVSWXUWYZ	[\S]Y	̂_̀aYWbR	[Sb\	XWbScSbd	]YcY]R	\ST\Y_	b\XU	b\̀RY	b\_YR\̀]eR	fXd	\XcY	X	RSTUSVSWXUb	Sf̂ XWb	̀U	XS_	ghX]Sbdi		j\Y	̂_̀^̀RYe	̂_̀aYWb	[̀ h]e	_YghS_Y	fSUSfX]	T_XeSUTi		k]b\̀hT\	b\Y	̂_̀aYWb	[̀ h]e	̂_̀ehWY	lmnoZ	Sb	[̀ h]e	pY	VX_	pY]̀[	b\Y	qr	̂ h̀UeR	̂Y_	eXd	b\_YR\̀]ei		j\SR	[̀ h]e	_YRh]b	SU	]YRR	b\XU	RSTUSVSWXUb	Sf̂ XWbR	̀U	XS_	ghX]Sbd	V_̀f	b\Y	TYUY_XbS̀U	̀V	lmnoi			s̀URb_hWbS̀U	̂_̀aYWbR	hRSUT	bd̂SWX]	ẀURb_hWbS̀U	YghŜfYUb	RhW\	XR	ehf̂ 	b_hWtRZ	RW_X̂Y_RZ	ph]]èuY_RZ	Ẁf̂ XWb̀_RZ	XUe	V_̀UbvYUe	]̀XeY_R	b\Xb	bYf̂ _̀X_S]d	YfSb	̂_YWh_R̀_R	̀V	̀ùUY	wSiYiZ	c̀]XbS]Y	̀_TXUSW	Ẁf̂ h̀UeR	xyzs{	̀_	̀|SeYR	̀V	USb_̀TYU	x}z|{~Z	X_Y	XWẀff̀ eXbYe	SU	b\Y	YfSRRS̀U	SUcYUb̀_SYR	̀V	RbXbYv	XUe	VYeY_X]]dv_YghS_Ye	XS_	̂]XUR	XUe	[̀ h]e	Ùb	\XcY	X	RSTUSVSWXUb	Sf̂ XWb	̀U	b\Y	XbbXSUfYUb	XUe	fXSUbYUXUWY	̀V	̀ùUY	XfpSYUb	XS_	ghX]Sbd	RbXUeX_e	wkk��~	wm��kls�	rooq~i			k]b\̀hT\	Ùb	X	fSbSTXbS̀U	fYXRh_Y	̂Y_	RY	wSiYiZ	_YghS_Ye	pd	]X[~Z	sX]SV̀_USX	h]b_X]̀[	Rh]Vh_	eSYRY]	VhY]	[Sb\	X	fX|Sfhf	Rh]Vh_	ẀUbYUb	̀V	n�	̂ f̂	pd	[YST\b	[S]]	pY	hRYe	SU	X]]	eSYRY]v^̀[Y_Ye	YghŜfYUbZ	[\SW\	fSUSfSuYR	Rh]Vh_	eS̀|SeY	XUe	̂X_bSWh]XbY	fXbbY_i			j\Y	V̀]]̀[SUT	�mlR		[S]]	pY	Sf̂ ]YfYUbYe	eh_SUT	X]]	RSbY	Y|WXcXbS̀U	XUe	T_XeSUTi	ẑ Y_XbS̀U	�YẀffYUeYe	mYXRh_YR	�	}̀	fSbSTXbS̀U	SR	_YghS_Yei	�̀ [YcY_Z	m�k��	_YẀffYUeR	b\Y	hRY	̀V	b\Y	V̀]]̀[SUT	�mlR	V̀_	b\Y	ẀUb_̀]	̀V	R\̀_bvbY_f	ẀURb_hWbS̀U	TYUY_XbYe	YfSRRS̀UR�	�XbY_	X]]	XWbScY	ẀURb_hWbS̀U	X_YXR	Xb	]YXRb	b[SWY	eXS]d	XR	UYWYRRX_d	XUe	SUeSWXbYe	pd	R̀S]	XUe	XS_	ẀUeSbS̀URi	�	l_̀\SpSb	X]]	T_XeSUT	eh_SUT	̂Y_S̀eR	̀V	\ST\	[SUe	ẁcY_	n�	f̂ \~i	�	k̂ ]̂d	W\YfSWX]	R̀S]	RbXpS]SuY_R	̀U	SUXWbScY	ẀURb_hWbS̀U	X_YXR	weSRbh_pYe	]XUeR	[Sb\SU	ẀURb_hWbS̀U	̂_̀aYWbR	b\Xb	X_Y	hUhRYe	V̀_	Xb	]YXRb	V̀h_	ẀURYWhbScY	eXdR~	�	k̂ ]̂d	ÙUvb̀|SW	pSUeY_R	wYiTiZ	]XbY|	XW_d]SW	Ẁ^̀]dfY_~	b̀	Y|̂ R̀Ye	X_YXR	XVbY_	Whb	XUe	VS]]	̀̂ Y_XbS̀UR	XUe	\de_̀RYYe	X_YXRi	�	����	������	�����	��������	��	�����	��	��	��������� 	�	s̀cY_	X]]	b_hWtR	\Xh]SUT	R̀S]Z	RXUeZ	XUe	̀b\Y_	]̀̀ RY	fXbY_SX]Ri	�	l]XUb	b_YY	[SUep_YXtR	̀U	b\Y	[SUe[X_e	̂Y_SfYbY_	̀V	ẀURb_hWbS̀U	̂_̀aYWbR	SV	XeaXWYUb	b̀	̀̂ YU	]XUei	�	l]XUb	cYTYbXbScY	T_̀hUe	ẀcY_	SU	eSRbh_pYe	X_YXR	XR	ghSWt]d	XR	̂̀ RRSp]Yi	�	s̀cY_	SUXWbScY	Rb̀_XTY	̂S]YRi	�	¡URbX]]	[\YY]	[XR\Y_R	Xb	b\Y	YUb_XUWY	b̀	ẀURb_hWbS̀U	RSbYR	V̀_	X]]	Y|SRbSUT	b_hWtRi	�	lXcY	X]]	_̀XeR	̀U	ẀURb_hWbS̀U	RSbYRi	�	�[YŶ	Rb_YYbRZ	SV	cSRSp]Y	R̀S]	fXbY_SX]	SR	WX__SYe	̀hb	V_̀f	b\Y	ẀURb_hWbS̀U	RSbYi	
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R	STUV	W	XYZ[\][̂	_\U\Z[̀	U\ab	cd\]d	UX̀]\e\̀U	Vd̀	V̀[̀XdTb̀	bYfZ̀g	Wbh	X̀gUTb	VT	]TbVW]V	g̀aWgh\ba	hYUV	]TfX[W\bVUi	jd\U	X̀gUTb	UdW[[	g̀UXTbh	VT	]TfX[W\bVU	Wbh	]Tgg̀]V\_̀	W]V\Tb	c\Vd\b	kl	dTYgUi	jd̀	XdTb̀	bYfZ̀g	Te	Vd̀	mTbV̀g̀̂ 	nŴ	o\g	p̀UTYg]̀U	q\UVg\]V	UdW[[	Z̀	_\U\Z[̀	VT	̀bUYg̀	]TfX[\Wb]̀	c\Vd	pY[̀	krs	tuY\UWb]̀vw		R	x\f\V	Vd̀	Wg̀W	Ybh̀g	]TbUVgY]V\Tb	WV	Wb̂	Tb̀	V\f̀ i	yfX[̀f̀ bVWV\Tb	Te	Vd̀	WZT_̀	g̀]Tff̀ bh̀h	nmSU	eTg	Vd̀	]TbVgT[	Te	]TbUVgY]V\Tbzg̀[WV̀h	f̀\UU\TbU	cTY[h	eYgVd̀g	g̀hY]̀	]TbUVgY]V\Tbzg̀[WV̀h	XWgV\]Y[WV̀	̀f\UU\TbUi	jd̀Ù	f̀ WUYg̀U	Wg̀	bTV	g̀{Y\g̀h	Ẑ	mnopq	Tg	WU	f\V\aWV\Tb	f̀ WUYg̀Uw	WU	Vd̀	\fXW]V	cTY[h	Z̀	[̀UU	VdWb	U\ab\e\]WbV	c\VdTYV	f\V\aWV\Tbi	jd̀Ù	V̂X̀U	Te	f̀ WUYg̀U	Wg̀	]TffTb[̂	\b][Yh̀h	WU	]Tbh\V\TbU	Te	WXXgT_W[	WUUT]\WV̀h	c\Vd	h̀_̀[TXf̀ bV	X̀gf\VU	WXXgT_̀h	Ẑ	Vd̀	|TYbV̂i		 		}
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��	���	�������	���������	 	 		 	 	 	 	 	�����������	jd̀	Xg\fWĝ	XT[[YVWbVU	Te	]Tb]̀gb	eTg	Vd̀	u||on	Wg̀	T�Tb̀	Wbh	Sm�rw	WU	VdTÙ	Wg̀	Vd̀	XT[[YVWbVU	eTg	cd\]d	Vd̀	h\UVg\]V	\U	\b	bTbWVVW\bf̀ bVi		SgT�̀]V	]TbUVgY]V\Tb	cTY[h	dW_̀	W	[\f\V̀h	Wbh	V̀fXTgWĝ	XTV̀bV\W[	VT	]TbVg\ZYV̀	VT	̀�\UV\ba	_\T[WV\TbU	Te	|W[\eTgb\W	W\g	{YW[\V̂	UVWbhWghU	eTg	T�Tb̀	Wbh	Sm�r	Xg\fWg\[̂	VdgTYad	h\̀Ù[	̀ba\b̀	̀�dWYUV	Wbh	eYa\V\_̀	hYUVi	jd̀	]g\V̀g\W	eTg	WUÙUU\ba	]YfY[WV\_̀	\fXW]VU	Tb	[T]W[\�̀h	W\g	{YW[\V̂	Wg̀	Vd̀	UWf̀ 	WU	VdTÙ	eTg	WUÙUU\ba	\bh\_\hYW[	XgT�̀]V	\fXW]VUi		��������	����	��	���	������	��� ¡¢�	������£��¤��	��	TX̀gWV\TbW[	Vdg̀UdT[hU	Wbh	Wg̀	]TbU\UV̀bV	c\Vd	Vd̀	o¥mS	cTY[h	bTV	dW_̀	]YfY[WV\_̀[̂	]TbU\h̀gWZ[̀	\fXW]VU	Tb	g̀a\TbW[	W\g	{YW[\V̂	tmnopqw	srrlvi	ǹ]WYÙ	Vd̀	XgT�̀]V	cTY[h	bTV	������	��� ¡¢�	�������¦��	���	¤�	����¤�����	§¤��	���	�̈ ��©	�����	§�£¦�	���	ª�	]YfY[WV\_̀	\fXW]VU	Tb	g̀a\TbW[	W\g	{YW[\V̂i		 		
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����������	 	 		 	 	 	 	 	�����������	jd̀	XgT�̀]V	U\V̀	\U	[T]WV̀h	c\Vd\b	Vd̀	¬gZWb	­̀g_\]̀U	x\b̀	\b	Wb	Wg̀W	Te	̀�\UV\ba	g̀U\h̀bV\W[	h̀_̀[TXf̀ bVi		jd̀	XgTXTÙh	g̀U\h̀bV\W[	UYZh\_\U\Tb	XgT�̀]V	cTY[h	bTV	àb̀gWV̀	UYZUVWbV\W[	XT[[YVWbV	]Tb]̀bVgWV\TbUi		®f\UU\TbU	egTf	]TbUVgY]V\Tb	W]V\_\V\̀U	g̀Xg̀ÙbV	V̀fXTgWĝ	\fXW]VU	VdWV	Wg̀	V̂X\]W[[̂	UdTgV	\b	hYgWV\Tbi		yfXW]VU	VT	ÙbU\V\_̀	g̀]̀XVTgU	cTY[h	Z̀	[̀UU	VdWb	U\ab\e\]WbVi							
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2. □ □ □ 

3. □ □ □ 
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S	 	 		 	 	 	 	 		TUVWXVVUYZ[	\]̂_	̀aba	cdefg]hhd	eij_̀gf̂k	jlmbgcfĵ]lhb	j_jia	f̂gh̀_b	]kifg̀hc̀i]h	̀aban	o]acbo]cbi	cib]cpb̂c	eh]̂can	qjj_	eijgbaaf̂k	eh]̂can	grbpfg]h	eh]̂can	gjpejacf̂kn	ibqf̂bifban	h]̂_qfhhan	_]fifban	]̂_	qflbikh]aa	pjh_f̂ks	trb	eijejab_	eijmbgc	_jba	̂jc	f̂gh̀_b	]̂d	̀aba	cr]c	oj̀h_	lb	]aajgf]cb_	ofcr	jlmbgcfĵ]lhb	j_jias	u_ji	bpfaafĵa	qijp	crb	eijejab_	eijmbgc	oj̀h_	lb	hfpfcb_	cj	j_jia	]aajgf]cb_	ofcr	vbrfghb	]̂_	b̂kf̂b	bwr]̀ac	]̂_	f_hf̂k	qijp	g]ia	b̂cbif̂kn	e]ixf̂kn	]̂_	bwfcf̂k	crb	q]gfhfcds	trb	eijmbgc	_jba	̂jc	f̂gh̀_b	]̂d	x̂jô 	aj̀igba	jq	jlmbgcfĵ]lhb	j_jia	]aajgf]cb_	ofcr	crb	hĵkycbip	jebi]cfĵa	er]abs			z̀if̂k	gĵacìgcfĵ	]gcfvfcfban	ĵhd	arjicycbipn	cbpeji]id	j_jia	qijp	vbrfghb	bwr]̀ac	]̂_	gĵacìgcfĵ	b{̀fepb̂c	b̂kf̂ba	oj̀h_	jgg̀is	|]hfqjîf]	̀hci]hjo	àhq̀i	_fbabh	q̀bh	ofcr	]	p]wfp̀ p	àhq̀i	gĵcb̂c	jq	}~	eep	ld	obfkrc	oj̀h_	lb	̀ab_	f̂	]hh	_fbabhyejobib_	b{̀fepb̂cn	orfgr	pf̂fpf�ba	bpfaafĵa	jq	àhq̀ij̀a	k]aba	�àhq̀i	_fjwf_bn	rd_ijkb̂	àhqf_bn	g]ilĵ	_fàhqf_bn	]̂_	g]ilĵdh	àhqf_b�s	�a	crb	eijmbgc	afcb	fa	f̂	]	gj]ac]h	]ib]	cr]c	gĵc]f̂a	gj]ac]h	libb�ba	jqq	jq	crb	�ĵcbibd	�]dn	gĵacìgcfĵyibh]cb_	j_jia	oj̀h_	_faebiab	]̂_	_faafe]cb	]̂_	oj̀h_	̂jc	g]̀ab	àlac]̂cf]h	j_jias	|ĵacìgcfĵyibh]cb_	j_jia	oj̀h_	lb	arjicycbip	]̂_	oj̀h_	gb]ab	̀eĵ	gjpehbcfĵs	trbibqjibn	̂j	jlmbgcfĵ]lhb	j_jia	]ib	]̂cfgfe]cb_	qijp	gĵacìgcfĵ	]gcfvfcfba	]aajgf]cb_	ofcr	crb	eijmbgcs		trb	eijmbgc	oj̀h_	̂jc	gib]cb	jlmbgcfĵ]lhb	j_jia	]qqbgcf̂k	]	àlac]̂cf]h	̂ p̀lbi	jq	ebjehb�	crbibqjibn		crb	eijmbgc	fa	̂jc	bwebgcb_	cj	ibàhc	f̂	afk̂fqfg]̂c	fpe]gca	ibh]cb_	cj	jlmbgcfĵ]lhb	j_jia	_̀if̂k	gĵacìgcfĵ	ji	jebi]cfĵs			�*�-��*��-	��&�����&	�����	��
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D. 

1. 

Discussion. 
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□ □ 

□ □ 
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QRSTUVWXQYVYZ[	QRSTUS[	\]TZ[Ŝ	_V_S	RWV̀Y	[Z_aSb[	cS_S	̀]Y	T]̀ ẐTYŜ	V[	RV_Y	]d	YeU[	fU]YUT	_SaUScg		heS	fU]YUT	_SR]_Y	T]̀TWẐS[	YeVY	YeS	R_]iSTY	[UYS	WVTj[	[ZUYVfWS	eVfUYVY	T]kR]̀S̀Y[	l[RSTUVWUmŜ	RWV̀Y	T]kkZ̀UYUS[n	[Zf[Y_VYS	V̀ ô]_	kUT_]eVfUYVYp	d]_	k][Y	[RSTUVWX[YVYZ[	RWV̀Y	[RSTUS[	YeVY	]TTZ_	Ù	YeS	_SqU]̀g		r]cSaS_n	YeS	R_S[S̀TS	]_	Vf[S̀TS	]d	[]kS	[RSTUS[	TV̀ ]̀Y	fS	̂SdÙUYUaSWb	̂SYS_kÙŜ	cUYe]ZY	V	[Z_aSb	T]̀ ẐTYŜ	̂Z_Ùq	YeS	VRR_]R_UVYS	fW]]kÙq	RS_U]̂g		s_]YSTYUaS	kSV[Z_S[	d]_	_V_S	RWV̀Y[	V_S	ÙTWẐŜ	Ù	YeS	kUYUqVYU]̀[	fSW]cg	heS	SZTVWbRYZ[	Y_SS[	]̀	YeS	RV_TSW	cS_S	SaVWZVYŜ	d]_	YeSU_	R]YS̀YUVW	Y]	e][Y	]aS_cÙYS_Ùq	k]̀V_Te[g		heU[	q_]aS	eV[	̀]Y	fSS̀	_ST]_̂Ŝ	V[	V	k]̀V_Te	fZYYS_dWb	]aS_cÙYS_Ùq	[UYSg		heS	q_]aS	U[	_SWVYUaSWb	[kVWW	V̀ 	̂WVTj[	eVfUYVY	T]kR]̀S̀Y[	̀SŜŜ	d]_	k]̀V_Te	]aS_cÙYS_Ùq	[ZTe	V[	V̂StZVYS	[eSWYS_	d_]k	cÙ [̂	V̀ 	̂aV_UVfWS	kUT_]TWUkVYS[g		heS	R_]R][Ŝ	R_]iSTY	U[	̀]Y	SuRSTYŜ	Y]	̀SqVYUaSWb	UkRVTY	cS[YS_̀	k]̀V_Te[g	v]̂S]	wZWTe	x_SSj	V̀ 	̂UY[	_URV_UV̀	T]__Û]_	[ZRR]_Y	R]YS̀YUVW	eVfUYVY	d]_	[RSTUVWX[YVYZ[	cUŴWUdS	ÙTWẐÙq	YeS	d]WW]cÙq	QYVYS	QRSTUS[	]d	QRSTUVW	x]̀TS_̀y	bSWW]c	cV_fWS_n	cS[YS_̀	_Ŝ	fVYn	QV̀	\_V̀TU[T]	̂Z[jbXd]]YŜ	c]]̂_VYn	QV̀YV	x_Zm	fWVTj	[VWVkV̀ Ŝ_n	V̀ 	̂xVWUd]_̀UV	qUV̀Y	[VWVkV̀ Ŝ_g		z]]̂_VY	e]Z[S[	cS_S	]f[S_aŜ	Ù	YeS	_URV_UV̀	c]]̂WV̀ 	̂V̀ 	̂kVb	fS	R_S[S̀Y	ÙòSV_	YeS	c]_j	V_SV	d]_	YeS	[Y]_k	̂_VÙ	V̀ 	̂S̀S_qb	̂U[[URVY]_g		s]̀ Ŝ̂	V_SV[	cUYeÙ	YeS	T_SSj	TeV̀ S̀W	T]ZŴ	R_]aÛS	eVfUYVY	d]_	cS[YS_̀	R]̀ 	̂YZ_YWS[n	V	\ŜS_VW	xV̀ Û̂VYS	[RSTUS[n	ceUTe	kVb	f_SŜ	Ù	[ZUYVfWS	W]TVYU]̀[	VW]̀q	YeS	T_SSj	fV̀j[g	s_]YSTYŜ	fVY[	kVb	_]][Y	Ù	YeS	SkRYb	]ZYfZUŴÙq[	fb	S̀YS_Ùq	Ye_]Zqe	T_VTj[	V̀ 	̂]RS̀Ùq[	]f[S_aŜ	]̀	YeS	]ZY[ÛS	]d	YeS	[Y_ZTYZ_S[g		{̀	V̂ ÛYU]̀n	Y_SS[	cUYeÙ	V̀ 	̂UkkŜUVYSWb	V̂iVTS̀Y	Y]	YeS	QYẐb	|_SV	R_]aÛS	R]YS̀YUVW	_]][YÙq	eVfUYVY	d]_	R_]YSTYŜ	fVY[	V̀ 	̂̀S[YÙq	eVfUYVY	d]_	fU_̂[	]d	R_Sbn	V̀ 	̂kUq_VY]_b	fU_̂[	R_]YSTYŜ	Z̀ Ŝ_	YeS	xVWUd]_̀UV	\U[e	V̀ 	̂wVkS	x]̂Sn	V̀ 	̂YeS	}~�~���	���������	����	��~���	���	�������		���~�	��~	�����	��	��	���������	��	���	���~�	��	V̀b	kSV̀[	]_	Ù	V̀b	kV̀ S̀_n	Y]	RZ_[ZSn	eZ̀Yn	YVjSn	TVRYZ_Sn	jUWWn	VYYSkRY	Y]	YVjSn	TVRYZ_Sn	]_	�����	�	���������	����	���~��	���	~��~��	��	�~�����~�	��	�~����������	�UYUqVYU]̀[	eVaS	fSS̀	ÙTWẐŜ	fSW]c	Y]	S̀[Z_S	YeVY	R_]R][Ŝ	̂SaSW]RkS̀Y	cUWW	Va]Û	V̀ 	̂kÙUkUmS	UkRVTY[	Y]	[RSTUVWX[YVYZ[	[RSTUS[	̂Z_Ùq	V̀ 	̂VdYS_	R_]iSTY	T]̀[Y_ZTYU]̀g	x]̀TWZ[U]̀	heS_S	V_S	[S̀[UYUaS	eVfUYVY	T]̀[Y_VÙY[	]̀	YeS	R_]iSTY	[UYS	V[[]TUVYŜ	cUYe	_URV_UV̀	c]]̂WV̀ n̂	]Vj	c]]̂WV̀ n̂	V̀ 	̂eVfUYVY	d]_	R_]YSTYŜ	[RSTUS[	YeVY	kZ[Y	fS	T]̀[ÛS_Ŝ	R_U]_	Y]	V̀ 	̂̂Z_Ùq	R_]iSTY	UkRWSkS̀YVYU]̀	V̀ 	̂cUYe	]̀q]Ùq	Z[S	]d	YeS	[UYSg		�UYUqVYU]̀[	eVaS	fSS̀	ÙTWẐŜ	fSW]c	Y]	S̀[Z_S	YeVY	R_]R][Ŝ	̂SaSW]RkS̀Y	cUWW	Va]Û	V̀ 	̂kÙUkUmS	UkRVTY[	Y]	_SkVÙÙq	[S̀[UYUaS	eVfUYVY[	V̀ 	̂[RSTUVWX[YVYZ[	[RSTUS[	V̀ 	̂Y]	T]kRS̀[VYS	d]_	RS_kV̀S̀Y	W][[	]d	]Vj	c]]̂WV̀ 	̂V̀ 	̂_URV_UV̀	eVfUYVY[	_S[ZWYÙq	d_]k	YeS	R_]iSTYg	
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QRS	TUVUWXVUYZ[	\S]Ŷ 	[RX]]	\S	UZ_ỲaỲXVSb	X[	_YZbUVUYZ[	Yc	XaàYdX]	UZVY	X]]	aRX[S[	Yc	bSdS]YaeSZV	cỲ	VRU[	àYfS_V	XZb	[RX]]	X][Y	Xaa]g	VY	X]]	chVh̀S	bSdS]YaeSZV	X_VUdUVUS[	SZWXWSb	UZ	YZ	VRS	àYaS̀Vgi	jZdÙYZeSZVX]	k]XZZUZW	lVXcc	̂U]]	̀SdUŜ	X]]	chVh̀S	bSdS]YaeSZV	a]XZ[	XZb	\hU]bUZW	aS̀eUV	Xaa]U_XVUYZ[	VY	SZ[h̀S	_YZcỲeXZ_S	̂UVR	VRS	eUVUWXVUYZ[	XZb	_YZbUVUYZ[	Yc	XaàYdX]	[SV	cỲVR	UZ	VRU[	\UYVU_	̀SdUŜi	QRS	XdYUbXZ_S	XZb	eUZUeUmXVUYZ	eSX[h̀S[	UZ	VRS	\UYVU_	̀SaỲVn	XZb	_YZbUVUYZ[	Yc	XaàYdX]	UZ	VRS	oYhZVg	\UYVU_	XaàYdX]	]SVVS̀	RXdS	\SSZ	UZ_ỲaỲXVSb	UZVY	VRS	eUVUWXVUYZ	eSX[h̀S[	\S]Ŷ 	VY	S̀bh_S	àYfS_V	̀S]XVSb	UeaX_V[	VY	]S[[	VRXZ	[UWZUcU_XZVi		TUVUWXVUYZ	TSX[h̀S[	QRS	cY]]Ŷ UZW	eUVUWXVUYZ	eSX[h̀S[	̂Yh]b	̀Sbh_S	[UWZUcU_XZV	UeaX_V[	VY	X	]S[[	VRXZ	[UWZUcU_XZV	]SdS]i		QY	̀Sbh_S	aYVSZVUX]	UeaX_V[	VY	[SZ[UVUdS	RX\UVXV[	XZb	[aS_UX]p[VXVh[	[aS_US[	VRXV	eXg	S̀[h]V	c̀Ye	X̀VUcU_UX]	]UWRVn	VRS	cY]]Ŷ UZW	[RX]]	\S	XbRS̀Sb	VYq	ri	QRS	àYfS_V	[RX]]	XdYUb	VRS	UZ[VX]]XVUYZ	Yc	XZg	ZYZpS[[SZVUX]	X̀VUcU_UX]	]UWRVUZWi		sc	X̀VUcU_UX]	]UWRVUZW	U[	ZS_S[[X̀gn	VRS	àYfS_V	[RX]]	XdYUb	Ỳ	]UeUV	VRS	h[S	Yc	X̀VUcU_UX]	]UWRV[	bh̀UZW	VRS	RYh̀[	Yc	bX̂Z	XZb	bh[tn	̂RSZ	eXZg	̂U]b]UcS	[aS_US[	X̀S	eY[V	X_VUdSi	ui	r]]	S[[SZVUX]	YhVbYỲ	]UWRVUZW	[RX]]	\S	]UeUVSb	VR̀YhWR	VRS	h[S	Yc	VUeS̀[	XZbvỲ	eYVUYZ	[SZ[Ỳ[i	oi	r]]	S[[SZVUX]	YhVbYỲ	]UWRVUZW	[RX]]	\S	[RUS]bSbn	_X[V	bŶ Ẑ X̀bn	XZb	bÙS_VSb	[h_R	VRXV	UV	bYS[	ZYV	[RUZS	Ycc	VRS	àYaS̀Vg	UZVY	[h̀ ỲhZbUZW	X̀SX[n	YVRS̀	aX̀_S][n	Ỳ	VRS	ZUWRV	[tgi		 		wXdS	X	[h\[VXZVUX]	XbdS̀[S	SccS_V	YZ	XZg	ÙaX̀UXZ	RX\UVXV	Ỳ	[SZ[UVUdS	ZXVh̀X]	_YeehZUVg	UbSZVUcUSb	UZ	]Y_X]	Ỳ	̀SWUYZX]	a]XZ[n	aY]U_US[n	̀SWh]XVUYZ[	xSiWin	̂SV]XZbn	ZXVUdS	ẀX[[]XZbn	[aS_UX]	cỲS[V[n	UZVS̀VUbX]	mYZSn	SV_iy	Ỳ	\g	VRS	oX]UcỲZUX	zSaX̀VeSZV	Yc	{U[R	XZb	|U]b]UcS	Ỳ	}ili	{U[R	XZb	|U]b]UcS	lS̀dU_S~	 	 	 	 	 	 	 	 	
j]SeSZV[	Yc	VRS	àYaY[Sb	àYfS_V	YdS̀]Xa	̂UVR	S�U[VUZW	XZb	cỲeS̀	oYX[V	]UdS	YXt	̂YYb]XZb	XZb	VRS	̀UaX̀UXZ	_Ỳ ÙbỲ	Yc	�YbSY	�h]_R	òSSti		oYX[V	]UdS	YXt	̂YYb]XZbn	̀UaX̀UXZ	_Ỳ ÙbỲ[n	X�hXVU_	RX\UVXV[n	XZb	RX\UVXV	cỲ	[aS_UX]p[VXVh[	[aS_US[	X̀S	_YZ[UbS̀Sb	[SZ[UVUdS	hZbS̀	lXZVX	����	��������	���������	�������	����������	���������	��������	����� �		¡��¢�£���¢	¤��������	UZ_]hbUZW	[aS_UX]p[VXVh[	[aS_US[	XZb	VRSÙ	RX\UVXV[	XZb	YVRS̀	[SZ[UVUdS	ZXVh̀X]	_YeehZUVUS[	X[	UbSZVUcUSb	\g	]Y_X]	aY]U_US[n	oX]UcỲZUX	zSaX̀VeSZV	Yc	{U[R	XZb	|U]b]UcS	xoz{|yn	Ỳ	}ZUVSb	lVXVS[	{U[R	XZb	|U]b]UcS	lS̀dU_S	x}l{|ly	X̀S	X][Y	àYVS_VSb	hZbS̀	VRS	oX]UcỲZUX	
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BI0-1: 

2. □ □ □ 
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QRSTUVRWXRYZ[	\]Z[TŶ	_̀Y	abQ\_cd	YeX	bZ[TfVURTZ	QRgZRhXUXg	ijX̀TXk	_̀Yd	YeX	lXgXUZ[	QRgZRhXUXg	ijX̀TXk	_̀Ym	_n]ZYT̀	eZoTYZYk	ZRg	YeXTU	UTjZUTZR	̀VUUTgVUk	aZk	gXfTRXg	ô	iZRYZ	bU]p	bV]RŶ	bVgX	iX̀YTVR	qrstusutuv	wxy	zxw{|y}	w}}~|~�{w�	��y�~w�	�x�|y�|~�{�	�{}yx	|�y	���{|���	�~�wx~w{	��xx~}�x	ZRg	�XY[ZRgk	�UVYX̀YTVR	VUgTRZR̀X	abeZjYXU	��m��cm		�XSX[VjWXRY	Z̀YTSTYTXk	ZUX	jUVeToTYXg	�TYeTR	�TjZUTZR	bVUUTgVUk	]R[Xkk	�TjZUTZR	Q�̀XjYTVR	lTRgTRhk	aibbb	��m��m���c	ZUX	WXYd	ZRg	Z	�TjZUTZR	Q�̀XjYTVR	Tk	ZjjUVSXg	ô	bV]RŶ	�[ZRRTRhd	VU	YeX	Z̀YTSTYTXk	ZUX	VYeXU�TkX	X�XWjYm	�ZR̂	Zn]ZYT̀	eZoTYZYk	ZUX	Z[kV	UXh][ZYXg	]RgXU	YeX	b[XZR	�ZYXU	_̀Y	iX̀YTVR	���	ô	�m	im	_UŴ 	bVUjk	Vf	QRhTRXXUk	a�i_bQc	oX[V�	YeX	VUgTRZÛ	eThe��ZYXU	WZU�	a����cd	ZRg	iX̀YTVR	���	ô	YeX	�XhTVRZ[	�ZYXU	\]Z[TŶ	bVRYUV[	�VZUg	a��\b�cm		�eX	oXg	ZRg	oZR�k	ZUX	UXh][ZYXg	]RgXU	bZ[TfVURTZ	lTke	ZRg	�ZWX	bVgX	iX̀YTVR	����	ZRg	WẐ	oX	k]o�X̀Y	YV	UXh][ZYTVR	]RgXU	YeX	�VUYXU�����z{y	 w|yx	¡�w�~|�	¢�|	w�	£ w|yx�	�¤	|�y	¥|w|y¦s	iXRkTYTSX	�ZoTYZYk	�eX	�UV�X̀Y	iTYX	Tk	̀]UUXRY[̂	gVWTRZYXg	ô	RVR�RZYTSX	hUZkk[ZRg	ZRg	jUXSTV]k[̂	gTkY]UoXg§gXSX[VjXg	ZUXZk	�eXUX	WZY]UX	YUXXk	eZSX	Z[UXZĝ	oXXR	UXWVSXgm		�eX	jUV�X̀Y	WZTRYZTRk	Z	UXn]TUXg	̈��fVVY��TgX	UTjZUTZR	o]ffXU	oXY�XXR	YeX	UXkTgXRYTZ[	eV]kXk	ZRg	YeX	UTjZUTZR	�VVg[ZRg§YVj�Vf�oZR�m		�eX	jUVjVkXg	kYVUW	gUZTRZhX	k̂kYXW	fVU	YeX	jUV�X̀Y	�T[[	XR̀UVZ̀e	TRYV	YeX	UTjZUTZR	̀VUUTgVU	Vf	�VgXV	�][̀e	bUXX�m	�XUWZRXRY	TWjZ̀Yk	YV	X�TkYTRh	UTjZUTZR	�VVg[ZRg	�T[[	V̀ ]̀U	fUVW	TRkYZ[[ZYTVR	Vf	YeTk	k̂kYXWm		_jjUV�TWZYX[̂	©�	kn]ZUX	fXXY	a�m���	Z̀UXc	Vf	UTjZUTZR	SXhXYZYTVR	�T[[	oX	jXUWZRXRY[̂	TWjZ̀YXgd	ZRg	ZR	ZggTYTVRZ[	���	kn]ZUX	fXXY	a�m��	Z̀UXc	Vf	UTjZUTZR	�VVg[ZRg	�T[[	oX	YXWjVUZUT[̂	TWjZ̀YXg	YeUV]he	UXWVSZ[	ZRg§VU	YUTWWTRh	Vf	UTjZUTZR	SXhXYZYTVR	fVU	̀VRkYU]̀YTVR	Z̀ X̀kkm	�XUWZRXRY	TWjZ̀Yk	YV	UTjZUTZR	eZoTYZY	W]kY	oX	WTYThZYXg	YeUV]he	VR�kTYX	UXkYVUZYTVR	Vf	UTjZUTZR	eZoTYZY	ZY	Z	�ª�	UZYTV	Vf	UXkYVUZYTVR	YV	TWjZ̀Ykm		_[[	YXWjVUZUT[̂	TWjZ̀YXg	ZUXZk	W]kY	oX	UXkYVUXg	ZY	Z	�ª�	UZYTV	YeUV]he	Z̀YTSX	j[ZRYTRh	Vf	UTjZUTZR	kjX̀TXkm	�]UTRh	jUX[TWTRZÛ	UXSTX�	Vf	YeX	jUVjVkXg	jUV�X̀Y	TR	����	fVU	�XkThR	�XSTX�	�UV]j	a���c	«����¬�d	QRSTUVRWXRYZ[	�[ZRRTRh	aQ�c	iYZff	gXYXUWTRXg	YeZY	YeX	�UV�X̀Y	iTYX	̀VRYZTRk	kXRkTYTSX	eZoTYZY	Zk	gXfTRXg	­�	|�y	���{|���	¥y{�~|~®y	̄ w­~|w|	°x�|y�|~�{	w{}	�~�wx~w{	bVUUTgVU	ZRg	�XY[ZRgk	�UVYX̀YTVR	VUgTRZR̀Xk	abeZjYXUk	��m��	ZRg	��m��cm	_	�TVYT̀	�XjVUY	gZYXg	�X̀XWoXU	��d	����	ZRg	ZR	_UoVUTkY	�XjVUY	gZYXg	�ZÙe	��d	����	�XUX	k]oWTYYXg	Zk	jZUY	Vf	YeX	����	���m	�eX	����	�TVYT̀	�XjVUY	�Zk	k]oWTYYXg	TR	����	�TYe	gTk̀UXYTVRZÛ	Zjj[T̀ZYTVR	«����©©	ZRg	UXSTX�Xg	ô	YeX	�[ZRRTRh	iYZff	�TV[VhTkY	]RgXU	�Q±����©̈m	�eTk	UXjVUY	�Zk	X�jTUXgd	ZRg	ZR	]jgZYXg	�TVYT̀	�XjVUY	�Zk	UXn]TUXgm		�eX	����	UXjVUY	TgXRYTfTXk	VZ�	hUVSXk	�TYeTR	YeX	jUV�X̀Y	fVVYjUTRY	ZRg	XSZ[]ZYXk	UXWVSZ[	Vf	��	VZ�	YUXXk	YeZY	�V][g	UXk][Y	fUVW	YeX	jUVjVkXg	jUV�X̀Ym	�eX	�jgZYXg	�TVYT̀	�XjVUY	gZYXg	
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RSTSUVSW	XY	Z[ZZY	\]̂T_̂ Ŝ̂	WSÙ abc	̀d	̀be	fWSŜ	fgbf	̀TT_WWS\	̀h	fgS	iẀiSWfj	̂]hTS	fgS	Z[kl	WSìWf	mb̂	iWSibWS\n	R_W]ho	b	̂]fS	a]̂]f	Ub\S	̀h	p_cj	kXY	Z[ZlY	qha]ẀhUShfbc	rcbhh]ho	sfbdd	V̀̂SWaS\	Sa]\ShTS	̀d	fWSS	WSÙ abc	̀h	fgS	iẀiSWfjn	t\\]f]̀hbc	]hd̀WUbf]̀h	bV̀_f	fgS	\Sfb]ĉ	d̀	fg]̂	fWSS	WSÙ abc	mb̂	WSu_ŜfS\	]h	fgS	t_o_̂f	kY	Z[ZlY	qha]ẀhUShfbc	rcbhh]ho	vSu_Ŝf	d̀W	t\\]f]̀hbc	whd̀WUbf]̀hn	xgS	bffbTgS\	Z[Zl	yi\bfS\	z]̀f]T	vSìWf	bh\	tWV̀W]̂f	{||}~|��	��~����	����	}�}�}~	���	��}}�	��~��~�	�~	���}	����	��	���	��	���	���	�biiẀ�]UbfScj	[nZ��bTWS	̀be	m̀ \̀cbh\	Tbh̀ij�	mSWS	WSÙ aS\	dẀU	fgS	iẀì Ŝ\	rẀ�STf	s]fS	]h	SbWcj	Z[Zkn	xgS	biic]Tbhf	mb̂	b\a]̂S\	]h	qha]ẀhUShfbc	rcbhh]ho	�̀UUShf̂	iWSibWS\	d̀W	RŜ]oh	vSa]Sm	�Ẁ_i	�Rv��	�Zkkk�k	\bfS\	p_cj	klY	Z[ZkY	qha]ẀhUShfbc	rcbhh]ho	vSa]Sm	�̀UUShf̂	\bfS\	p_hS	k�Y	Z[ZZY	bh\	tiW]c	Z Y	Z[ZlY	bh\	fm̀ 	qha]ẀhUShfbc	rcbhh]ho	vSu_Ŝf̂	d̀W	t\\]f]̀hbc	whd̀WUbf]̀h	WScbfS\	f̀	fg]̂	z]̀f]T	vSìWf	vSa]Sm	\bfS\	t_o_̂f	�Y	Z[ZZY	bh\	t_o_̂f	kY	Z[ZlY	fgbf	Ubf_WS	̀be	fWSŜ	̀h	fgS	iẀiSWfj	U_̂f	VS	iWŜSWaS\	bh\	iẀfSTfS\	]h	icbTSn	zSTb_̂S	̀d	fgS	ìfShf]bc	d̀W	bcfSWhbf]aS	T̀hd]o_Wbf]̀ĥ	d̀W	\SaSc̀iUShf	fgbf	m̀ _c\	bà]\	bh\¡̀W	U]h]U]¢S	]UibTf̂	f̀	fgS	WSUb]h]ho	̀be	fWSŜ	̀h	fgS	iẀiSWfjY	fgS	iẀ�STf	biic]Tbhf	mb̂	\]WSTfS\	f̀	\Ŝ]oh	b	iẀ�STf	̂_Tg	fgbf	SbWfgm̀ We	m̀ _c\	h̀f	̀TT_W	m]fg]h	fgS	TW]f]Tbc	Ẁ f̀	¢̀hS	̀d	S�]̂f]ho	̀be	fWSŜn	wh	Z[Zl	fgS	iẀ�STf	\Ŝ]oh	mb̂	WS���~�����}|	��	�}|��}	��£����	��	�~}	�}���~�~�	¤��	���	b̀e	fWSS	�]\Shf]d]S\	]h	fgS	tWV̀W]̂f	vSìWf	b̂	x¥�n	xgS	tWV̀W]̂f	t\\Sh\_U	]hTc_\Ŝ	b	WSa]̂S\	]UibTf	b̂̂ Ŝ̂UShf	]hTc_\]ho	fgS	ScSaSh	fWSŜ	fgbf	mSWS	WSÙ aS\	]h	Z[Zk	bh\	Sabc_bfŜ	iẀ�STf	]UibTf̂	̀h	fgS	WSUb]h]ho	fWSŜ	̀h	fgS	iẀiSWfj	Vb̂S\	̀h	fgS	cbfŜf	iẀ�STf	\Ŝ]ohn	xgS	WSìWf	T̀hTc_\Ŝ	fgbf	x¥	Tbh	VS	iWŜSWaS\	]h	icbTS	�~|	����	�}�����	��	�~}	�||����~��	��	���	���	fWSS	�xk�	]̂	WSu_]WS\n	qcSaSh	Ubf_WS	T̀b̂f	c]aS	̀be	fWSŜ	mSWS	WSÙ aS\	dẀU	fgS	rẀ�STf	s]fS	m]fg̀_f	iSWU]f̂	]h	Z[Zkn		xgS	iẀ�STf	iẀì Ŝ̂	f̀	WSÙ aS	̀hS	b\\]f]̀hbc	̀be	fWSSn		xgS	z]̀f]T	vSìWf	Ŝf]UbfŜ	b	f̀fbc	]UibTf	bWSb	̀d	[nlk	bTWŜ	̀d	]UibTf	f̀	̀be	m̀ \̀cbh\	Vj	TbcT_cbf]ho	fgS	Tbh̀ij	̂iWSb\	̀d	k�	fgS	S�fbhf	m̀ \̀cbh\	iẀì Ŝ\	d̀W	WSÙ abcY	Z�	bWSb	̀d	̀be	m̀ \̀cbh\	iWSa]̀_̂cj	WSÙ aS\	]h	Z[ZkY	bh\	l�	fSUìWbWj	]UibTf̂	VShSbfg	fgS	Tbh̀ij	̀d	fWSŜ	f̀	VS	WSfb]hS\n		wh	b\\]f]̀hY	T̀ĥfW_Tf]̀h	bTf]a]f]Ŝ	bh\	iSWUbhShf	\SaSc̀iUShf	bWS	iẀì Ŝ\	m]fg]h	fgS	\W]ic]hS	̀d	S�]̂f]ho	̀be	fWSŜ	bẀ_h\	fgS	iSW]USfSW	̀d	fgS	\SaSc̀iUShf	bh\	̀h	b\�bTShf	ibWTSĉ	�]hTc_\]ho	xWSŜ	x¥	bh\	xkk�n		�Wb\]ho	̀W	fWShTg]ho	T̀_c\	Tb_̂S	\]WSTf	Ù Wfbc]fj	̀W	\STc]hS	̀d	fgŜS	fWSŜ	bdfSW	T̀ĥfW_Tf]̀h	]̂	T̀UicSfSn	vST̀UUSh\bf]̀ĥ	]hTc_\S\	]h	fgS	tWV̀W]̂f	vSìWf	d̀W	iẀfSTf]̀h	̀d	S�]̂f]ho	̀be	fWSŜ	U_̂f	VS	b\gSWS\	f̀n	x̀	WS\_TS	]UibTf̂	f̀	cŜ̂	fgbh	̂]oh]d]TbhfY	̀be	fWSŜ	WSÙ aS\	̀W	̀fgSWm]̂S	iSWUbhShfcj	]UibTfS\	b̂	b	WŜ_cf	̀d	fgS	iẀ�STfY	]hTc_\]ho	fgS	ScSaSh	̀be	fWSŜ	WSÙ aS\	dẀU	fgS	sf_\j	tWSb	]h	Z[ZkY	U_̂f	VS	WSicbTS\	]h�e]h\	bf	fgS	d̀cc̀m]ho	T̀UiSĥbf]̀h	Wbf]̀̂	\SfSWU]hS\	Vj	
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RST	UVWXYZV[TVR\]	̂ ZZY_XV\RZỲ	a\bT_	cdZV	bR\V_\Y_b	TbR\a]XbST_	ae	RST	̂ \]XfZYVX\	gTd\YR[TVR	Zf	hXbS	\V_	iX]_]XfTj	klm	RYTTb	]Tbb	RS\V	n	XVoSTb	_X\[TRTY	\R	aYT\bR	STXpSR	kgqrm	bSZc]_	aT	YTd]\oT_	\R	sjlt		ksm	RYTTb	aTRuTTV	n	\V_	llvn	XVoSTb	gqr	bSZc]_	aT	YTd]\oT_	\R	wjlt	kwm	RYTTb	aTRuTTV	ls	\V_	swvn	XVoSTb	gqr	bSZc]_	aT	YTd]\oT_	\R	njlt	kxm	RYTTb	sx	XVoSTb	ZY	pYT\RTY	gqr	bSZc]_	aT	YTd]\oT_	\R	lyjlv	q\bT_	ZV	YTWXTu	Zf	RST	\RR\oST_	YTdZYRb	\V_	ocYYTVR	dYZzToR	d]\Vb̀	RST	UVWXYZV[TVR\]	ẐZY_XV\RZY	S\b	TbRX[\RT_	\	RZR\]	Zf	{s	RYTTb	YT|cXYT_	RZ	aT	d]\VRT_	kx	RYTTb	\R	RST	wjl	Y\RXZ̀	{	RYTTb	\R	njl̀	\V_	s	RYTTb	\R	lyjlmv		}f	RSTYT	Xb	VZR	\_T|c\RT	YZZ[	ZV	bXRT	RZ	d]\VR	\]]	RST	YT|cXYT_	YTd]\oT[TVR	Z\~	RYTTb	XV	\	oZVfXpcY\RXZV	RS\R	oYT\RTb	\	ST\]RSe	Z\~	uZZ_]\V_	S\aXR\R̀	RST	YTbRZY\RXZV	d]\V	[cbR	X_TVRXfe	\V	Zff�bXRT	]Zo\RXZV	fZY	RSTbT	YT|cXYT_	d]\VRXVpb	uXRS	dYZdTYRe	ZuVTY	\ddYZW\]	fZY	\	_TT_	YTbRYXoRT_	[XRXp\RXZV	bXRTv		�b	\	]\bR	YTbZYR̀	RST	dYZzToR	[\e	dYZdZbT	RZ	d\e	XVRZ	\	̂ZcVRe	\ddYZWT_	XV�]Tc	fTT	dYZpY\[	Xf	bcoS	\	dYZpY\[	Xb	\W\X]\a]Tv	�XRXp\RXZVb	\YT	XVo]c_T_	aT]Zu	RZ	TVbcYT	dYZRToRXZV	Zf	RST	YT[\XVXVp	V\RXWT	Z\~	RYTTb	_cYXVp	dYZzToR	oZVbRYcoRXZV	\V_	ZVpZXVp	cbT	Zf	RST	bXRT	\b	uT]]	\b	RZ	oZ[dTVb\RT	fZY	dTY[\VTVR	]Zbb	Zf	Z\~	uZZ_]\V_	\V_	dYZzToR	XVoZVbXbRTVoXTb	uXRS	]Zo\]	dZ]XoXTb	\V_	ZY_XV\VoTbv	�XRXp\RXZV	�T\bcYTb	�ST	fZ]]ZuXVp	[XRXp\RXZV	[T\bcYTb	uZc]_	YT_coT	bXpVXfXo\VR	X[d\oRb	RZ	\	]Tbb	RS\V	bXpVXfXo\VR	]TWT]v		�ST	fXV\]	d]\Vb	bS\]]	XVo]c_T	RST	fZ]]ZuXVpj	�v	�ST	_TWT]Zd[TVR	fZZRdYXVR	bS\]]	aT	_T]XVT\RT_	ZV	RST	fXV\]	dYZzToR	d]\Vb	uXRS	\	RSXo~	aZ]_	bZ]X_	]XVTv		�]]	RT[dZY\Ye	\V_	dTY[\VTVR	_XbRcYa\VoT	\bbZoX\RT_	uXRS	RST	dYZzToR	XVo]c_XVp	\]]	pY\_XVp̀	WTpTR\RXZV	YT[ZW\]̀	acX]_XVpb̀	cRX]XRXTb̀	d\WXVp̀	]\V_bo\dXVp̀	\ooTbb	YZcRTb̀	\V_	_TdZbXRXZV	Zf	YTfcbT	ZY	_TaYXb	bS\]]	aT	uXRSXV	RST	_T]XVT\RT_	_TWT]Zd[TVR	fZZRdYXVRv		UWTYeRSXVp	ZcRbX_T	Zf	RST	_TWT]Zd[TVR	fZZRdYXVR	bS\]]	aT	[\Y~T_	ZV	RST	d]\Vb	\b	bTVbXRXWT	S\aXR\R	\V_	fTVoT_	fZY	\WZX_\VoT	_cYXVp	oZVbRYcoRXZVv	qv	���	�����	�������	�����	�����	�������	���������	���	�����	���	������	�������	��	�������	��	����	��	���	���	��������	������	����	��	����������	�������	������	v̂	�	d]\V	bSTTR	bSZuXVp	dYZRToRT_	RYTTb	d]ZRRT_	\V_	RYTT	dYZRToRXZV	bdToXfXo\RXZVbv		�T\bcYTb	RZ	YT_coT	X[d\oRb	RZ	YTR\XVT_	RYTTb	bS\]]	aT	XVo]c_T_	XV	RST	fXV\]	dYZzToR	d]\Vbv		gv	�	d]\V	bSTTR	bSZuXVp	RST	[XRXp\RXZV	d]\VRXVp	\YT\b	\b	YT|cXYT_	XV	RST	�XRXp\RXZVb	���� �		���	¡��	 ���	����������	����¢���	���	���	��	���	¡��	����¢	�����	����¢���	�����	aT	bSZuV	ZV	RSXb	d]\V	bSTTR	uSTYT	[XRXp\RXZV	RYTT	d]\VRXVpb	[\e	VZR	ZoocYv	
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	RS	TSUVWX	YZ[\	]̂_[̂	̀abc	̀Sb_[X	de_eâW	fŴ_	fSWZTX	ghihij	klm̀ nohjhip	̂_q	]̀`̀ 	]eT[ZS_	irhojhsts	kupkopv	̂_q	[S	TSUVe_ŵ[e	xSa	VeaÛ_e_[	WSww	Sx	Ŝy	YSSqŴ_q	\̂zZ[̂[	̂_q	aZV̂aẐ_	YSSqŴ_q	\̂zZ[̂[v	[\e	xSWWSYZ_{	w\̂WW	ze	̂q\eaeq	[S|	lh	}̂y	[aeew	aeUS~eq	̂w	̂	aewbW[	Sx	[\Zw	VaS�eT[	kZ_TWbqZ_{	[\e	ii	[aeew	aeUS~eq	VaZSa	[S	[\Zw	zZS[ZT	ae~ZeYp	w\̂WW	ze	UZ[Z{̂[eq	[\aSb{\	aeVŴTeUe_[	VŴ_[Z_{w	Z_	yZ_q	eZ[\ea	S_wZ[e	Sa	̂[	̂_	̂VVaS~eq	SxxwZ[e	WST̂[ZS_	̂[	[\e	xSWWSYZ_{	â[ZSw|	ih	Raeew	Weww	[\̂_	g	Z_T\ew	qẐUe[ea	̂[	zaêw[	\eZ{\[	k�u�p	w\̂WW	ze	aeVŴTeq	̂[	j|i�		jh	Raeew	ze[Yee_	g	̂_q	iihg	Z_T\ew	�u�	w\̂WW	ze	aeVŴTeq	̂[	o|i�	oh	Raeew	ze[Yee_	ij	̂_q	johg	Z_T\ew	�u�	w\̂WW	ze	aeVŴTeq	̂[	g|i�	�h	Raeew	j�	Z_T\ew	Sa	{aê[ea	�u�	w\̂WW	ze	aeVŴTeq	̂[	is|ih	uh	ûweq	S_	ae~ZeY	Sx	[\e	̂[[̂T\eq	aeVSa[w	̂_q	Tbaae_[	VaS�eT[	VŴ_wv	[\e	�_~ZaS_Ue_[̂W	S̀SaqZ_̂[Sa	\̂w	ew[ZÛ[eq	̂	UZ_ZUbU	Sx	rj	Ŝy	[aeew	Ubw[	ze	VŴ_[eq	k�	[aeew	̂[	[\e	o|i	â[ZSv	r	[aeew	̂[	g|iv	̂_q	j	[aeew	̂[	is|iph	h̀	R\e	VaS�eT[	̂VVWZT̂_[	ÛX	VaSVSwe	[S	V̂X	Z_[S	̂	̀Sb_[X	̂VVaS~eq	Z_nWZeb	xee	VaS{âU	xSa	Ŝy	[aee	aeUS~̂W	TSUVe_ŵ[ZS_	Zx	wbT\	̂	VaS{âU	Zw	̂~̂ZŴzWeh		R\Zw	SV[ZS_	Ubw[	ze	TS_wZqeaeq	S_WX	̂w	̂	Ŵw[	aewSa[	̂_q	Ubw[	ze	̂VVaS~eq	zX	[\e	�_~ZaS_Ue_[̂W	S̀SaqZ_̂[Sah		lW[ea_̂[Z~e	SV[ZS_w	TS_wZqeaeq	̂_q	qe[eaUZ_eq	Z_xêwZzWe	Ubw[	ze	qZwTbwweq	Z_	[\e	�̂zZ[̂[	mew[Sâ[ZS_	̂_q	�Z[Z{̂[ZS_	fŴ_h	�h	feaÛ_e_[	ZUV̂T[w	[S	aZV̂aẐ_	\̂zZ[̂[	w\̂WW	ze	UZ[Z{̂[eq	[\aSb{\	S_nwZ[e	aew[Sâ[ZS_	Sx	aZV̂aẐ_	\̂zZ[̂[	̂[	̂	o|i	â[ZS	Sx	aew[Sâ[ZS_	[S	ZUV̂T[wh		lWW	[eUVSâaZWX	ZUV̂T[eq	âêw	Ubw[	ze	aew[Saeq	̂[	̂	i|i	â[ZS	[\aSb{\	̂T[Z~e	VŴ_[Z_{	Sx	aZV̂aẐ_	wVeTZewh		mZV̂aẐ_	UZ[Z{̂[ZS_	wZ[ew	Ubw[	ze	WST̂[eq	YZ[\Z_	̂aêw	̂VVaSVaẐ[e	xSa	aZV̂aẐ_	~e{e[̂[ZS_	wbT\	̂w	̂aêw	[\̂[	̂ae	TS_[Z{bSbw	[S	̂_q	̂xxeT[eq	zX	[\e	\XqaSWS{X	Sx	[\e	Taeey	Sa	̂_S[\ea	wSbaTe	Sx	\XqaSWS{Xh	�h	mZV̂aẐ_	e_\̂_TeUe_[	̂_q�Sa	aew[Sâ[ZS_	̂T[Z~Z[Zew	kZheh	aeUS~̂W	̂_q	S_{SZ_{	Û _̂{eUe_[	Sx	Z_~̂wZ~e	wVeTZewp	TSUUe_wbâ[e	YZ[\	[\e	VaSVSweq	qe~eWSVUe_[	w\̂WW	STTba	YZ[\Z_	[\e	e�Zw[Z_{	aZV̂aẐ_	TSaaZqSa	WST̂[eq	̂WS_{	[\e	êw[ea_	VSa[ZS_	Sx	[\e	][bqX	laêh	faZSa	[S	meTSaq̂[ZS_	Sx	[\e	�Z_̂W	]bzqZ~ZwZS_	� V̂		lWW	fSa[ZS_w	Sx	f̂aTeW	l	êw[	Sx	[\e	gsnxSS[	aZV̂aẐ_	zbxxea	WZ_e	w\̂WW	ze	Zqe_[ZxZeq	̂w	����������	�������	�����	��	���	�����	�����������	���	 ����	�����������	�����	���	STTba	Z_	[\e	xb[baeh		R\e	xZ_̂W	wbzqZ~ZwZS_	ÛV	w\̂WW	Z_TWbqe	[\e	xSWWSYZ_{	_S[ew|		lh	¡S	qe~eWSVUe_[	̂w	qexZ_eq	Z_	̀\̂V[ea	irhoj	Sx	[\e	̀Sb_[X	̀Sqe	kZ_TWbqZ_{v	YZ[\Sb[	WZUZ[̂[ZS_v	aeUS~̂W	Sx	[aeew	̂_q	S[\ea	~e{e[̂[ZS_v	{âqZ_{v	V̂~Z_{v	Z_w[̂WŴ[ZS_	Sx	w[abT[baew	wbT\	̂w	wZ{_wv	zbZWqZ_{wv	Sa	S[\ea	w[abT[baew	Sx	wZUZŴa	ZUV̂T[p	w\̂WW	STTba	YZ[\Z_	[\e	faS[eT[eq	�̂zZ[̂[	laêw	YZ[\	[\e	e�TeV[ZS_	Sx	[\e	xSWWSYZ_{v	wbz�eT[	[S	[\e	fŴ__Z_{	�ZaeT[Sa¢w	ae~ZeY	̂_q	̂VVaS~̂W|	
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BI0-3: 

BI0-4: 



����������	
�������
����	�������	���	��
���	�������	������
�������
����	��
������		 ��� !�"#$$%	&"'!"(")#!�	*+,#)�	 - ..	�/#!	&"'!"(")#!�	0"�/	1"�"'#�"�!	*!)�2,�2#� 3	 - ..	�/#!	&"'!"(")#!�	*+,#)�	 4�	*+,#)�		

	�556	7�6	889:;;<	=����
���	��>��������	 	 ?@AB	C	DE		 	 FGHI	HBJKLKGM	NODODPDQ	

RS	TUV	WVXYZ[\	Y]	U[̂[W_Ỳa	àbac[deVa	YW	eYd_fcfYda	YW	dYdgd[cfZV	YW	_faV[aV_	h\[dca	YW	cWVVa	hWYZf_V_	cU[c	àeU	[ecfZfcfVa	U[ZV	bVVd	WVZfViV_	[d_	[hhWYZV_	bj	cUV	k\[ddfdl	mfWVecYW	[d_	_VcVWXfdV_	[a	dYc	fdZY\Zfdl	cUV	̀ddVeVaa[Wj	_fac̀Wb[deV	Y]	fd_flVdỲa	lWỲd_	eYZVW	YW	d[cfZV	if\_\f]Vn	oS	p[bfc[c	WVacYW[cfYd	[ecfZfcfVa	[a	Ỳc\fdV_	fd	cUV	[hhWYZV_	p[bfc[c	qVacYW[cfYd	[d_	rfcfl[cfYd	k\[d	fde\̀_fdl	U[bfc[c	X[d[lVXVdc	acW[cVlfVa	cY	eYdcWY\	WVgVac[b\faUXVdc	Y]	fdZ[afZV	dYdgd[cfZV	ahVefVa	[d_	X[fdc[fd	UV[\cUj	d[cfZV	U[bfc[cS		s	p[bfc[c	qVacYW[cfYd	[d_	rfcfl[cfYd	k\[d	hWVh[WV_	bj	[	t̀[\f]fV_	bfY\Ylfac	YW	WVacYW[cfYd	ahVef[\fac	aU[\\	bV	àbXfccV_	]YW	WVZfVi	[d_	[hhWYZ[\	bj	udZfWYdXVdc[\	k\[ddfdl	vc[]]	hWfYW	cY	WVeYW_[cfYd	Y]	cUV	]fd[\	àb_fZfafYd	X[hS		TUV	Vac[b\faUXVdc	[d_	h\[dcfdl	Y]	[\\	WVacYW[cfYd	[WV[a	[a	Ỳc\fdV_	fd	cUfa	k\[d	X̀ ac	bV	eYXh\VcV_	hWfYW	cY	]fd[\	fdahVecfYd	Y]	cUV	àb_fZfafYd	fXhWYZVXVdca	]YW	kU[aV	w	Y]	cUV	hWYxVecS		TUV	k\[d	aU[\\	bV	]YèaV_	Yd	WVacYWfdl	[d_	X[fdc[fdfdl	d[cfZV	h\[dc	acẀec̀WV	[d_	ahVefVa	eYXhYafcfYd	Y]	Y[y	iYY_\[d_	[d_	Wfh[Wf[d	U[bfc[ca	[c	cUV	WVt̀fWV_	W[cfYa	\facV_	fd	zw{g|	[bYZV	[d_	X̀ ac	fde\̀_V	cUV	]Y\\Yifdl	XfdfX̀ X	V\VXVdca}	sS	~	���	�����������	������	~	����	��	���	���	��������	������	����	��	����������	�������	~����	�����	�����������	�����	���	�����	��	���	�������	zS	s	X[h	Y]	[\\	_Vafld[cV_	WVacYW[cfYd	[WV[a	Yd	afcVS		qVacYW[cfYd	[WV[a	aU[\\	fde\̀_V	[WV[a	fdcVd_V_	]YW	Y[y	iYY_\[d_	U[bfc[c	WVacYW[cfYd�	Wfh[Wf[d	U[bfc[c	WVacYW[cfYd�	[d_	[WV[a	_Vafld[cV_	]YW	Wfh[Wf[d	VdU[deVXVdc	[d_�YW	WVacYW[cfYd	[ecfZfcfVaS	RS	������	����	����	���������	���	����������	������	��	�������	��	���	���	��������	��������	��	���	���	����������	���������		����	��	�����	���������	����	��	�����	Yd	cUV	WVacYW[cfYd	X[ha	[d_	h\[dcfdl	h\[daS	 S	s	h\[dcfdl	h\[d	ifcU	ahVefVa�	af̂V�	[d_	\Ye[cfYda	Y]	[\\	WVacYW[cfYd	h\[dcfdla	cU[c	if\\	YeèW	Yd	afcVS		TUV	af̂Va	[d_	_facWfb̀cfYd	Y]	WVacYW[cfYd	h\[dcfdla	aU[\\	bV	_VcVWXfdV_	bj	cUV	WVacYW[cfYd	ahVef[\fac	ifcU	cUV	lY[\	Y]	Vac[b\faUfdl	d[cfZV	h\[dc	acẀec̀WV	[d_	ahVefVa	eYXhYafcfYd	Y]	UV[\cUj	U[bfc[c	iUf\V	X[¡fXf̂fdl	h\[dc	UV[\cU	[d_	àWZfZ[bf\fcj	Y]	fd_fZf_̀[\	h\[dcaS	RS	TUV	h\[dcfdl	h\[d	aU[\\	fde\̀_V	[a	X[dj	Y]	cUV	¢o	WVh\[eVXVdc	cWVVa	WVt̀fWV_	̀d_VW	zw{g|s	[bYZV	[a	e[d	bV	h\[dcV_	YdgafcV	iUf\V	X[fdc[fdfdl	cUfa	lY[\S		w]	cUVWV	fa	dYc	[_Vt̀[cV	WYYX	Yd	afcV	cY	h\[dc	[\\	cUV	WVt̀fWV_	WVh\[eVXVdc	Y[y	cWVVa	fd	[	eYd]fl̀W[cfYd	cU[c	eWV[cVa	[	UV[\cUj	Y[y	iYY_\[d_	U[bfc[c�	cUV	WVX[fdfdl	h\[dcfdla	aU[\\	YeèW	[c	[	_Vafld[cV_	Y]]gafcV	\Ye[cfYdS	mS	w_Vdcf]fe[cfYd	Y]	[dj	Y]]gafcV	\Ye[cfYd	WVt̀fWV_	]YW	WVh\[eVXVdc	Y[y	cWVV	h\[dcfdla	fde\̀_fdl	[	X[h	Y]	[\\	_Vafld[cV_	WVacYW[cfYd	[WV[a	Yd	cU[c	afcV	[d_	[	h\[dcfdl	h\[d	ifcU	ahVefVa�	af̂V�	[d_	\Ye[cfYda	Y]	[\\	WVacYW[cfYd	h\[dcfdlaS	
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RS	TUVWXUYZ	V[\XU	]WWUV̂]_	̀VU	]	aXXa	UXbYUcdYXa	ecYcf]YcV\	bcYX	egbY	hX	WUV̂caXa	̀VU	]\Z	V̀̀ibcYX	ecYcf]YcV\	_Vd]YcV\bS		j\	]fUXXeX\Y	̀VU	V\fVc\f	]ddXbb	YV	eV\cYVU	]\a	e]c\Y]c\	YkX	W_]\Yc\fb	̀VU	YkX	UXlgcUXa	eV\cYVUc\f	WXUcVa	egbY	]_bV	hX	c\d_gaXaS	mS	ǹ	]WW_cd]h_X	]b	VgY_c\Xa	c\	onpiqr	]hV̂Xs	]	WUVWVb]_	YV	W]Z	c\YV	]	rVg\YZ	]WWUV̂Xa	c\i_Xg	̀XX	WUVfU]e	̀VU	V]t	YUXX	UXeV̂]_	dVeWX\b]YcV\	c\d_gac\f	]	acbdgbbcV\	V̀	YkX	]_YXU\]YĉX	VWYcV\b	Yk]Y	[XUX	dV\bcaXUXaS	uS	T_]\	̀VU	UXeV̂]_	V̀	\V\i\]YĉX	bWXdcXb	V\	YkX	W]UdX_	]\a	]	e]\]fXeX\Y	bYU]YXfZ	YV	dV\YUV_	UXiXbY]h_cbkeX\Y	V̀	c\̂]bĉX	\V\i\]YĉX	bWXdcXbS	vS	T_]\	̀VU	UcW]Uc]\	X\k]\dXeX\Y	]\awVU	UXbYVU]YcV\	]dYĉcYcXb	[cYkc\	YkX	XxcbYc\f	UcW]Uc]\	dVUUcaVU	c\d_gac\f	eXYkVab	̀VU	UXeV̂]_	]\a	V\fVc\f	e]\]fXeX\Y	V̀	c\̂]bĉX	bWXdcXb	]\a	XbY]h_cbkeX\Y	VU	UXiXbY]h_cbkeX\Y	V̀	\]YĉX	k]hcY]Y	[kcdk	e]Z	c\d_gaX	bWXdc̀cd	YUX]YeX\Yb	YV	WUVeVYX	\]YgU]_	UXiXbY]h_cbkeX\YS	yS	n\̀VUe]YcV\	UXf]Uac\f	YkX	eXYkVab	V̀	cUUcf]YcV\	̀VU	UXbYVU]YcV\	W_]\Yc\fbS	nS	j	W_]\	bkV[c\f	YkX	W_]dXeX\Y	V̀	bW_cY	U]c_	̀X\dc\f	]\a	_Vd]YcV\	V̀	bcf\b	]b	\XXaXa	YV	aX_c\X]YX	YkX	TUVYXdYXa	y]hcY]Y	jUX]b	c\	YkX	̀cX_a	]\a	WUX̂X\Y	YUXbW]bbc\fS		zkX	_Vd]YcV\	V̀	̀X\dc\f	]\a	\gehXU	]\a	_Vd]YcV\	V̀	WUVYXdYĉX	bcf\b	bk]__	hX	dV\̀cUeXa	hZ	YkX	hcV_VfcbY	h]bXa	V\	bcYX	dV\acYcV\b	]\a	e]xcege	WUVYXdYcV\	V̀	YkXbX	k]hcY]Y	]UX]bS	{S	j\Z	bXXa	ecx	gbXa	̀VU	XUVbcV\	dV\YUV_	WgUWVbXb	V\	YXeWVU]Uc_Z	ceW]dYXa	]UX]b	]\a	XxWVbXa	bVc_b	bk]__	hX	_cecYXa	YV	bXXab	V̀	\]YĉX	bWXdcXb	dVeeV\	YV	YkX	bgUUVg\ac\f	k]hcY]Y	]\awVU	bYXUc_X	bXXabS		|S	j	}iZX]U	~]\]fXeX\Y	T_]\	̀VU	e]c\YX\]\dX	]\a	eV\cYVUc\f	V̀	UXbYVUXa	]UX]bs	c\d_gac\f	]	WUVWVbXa	eXdk]\cbe	̀VU	X̂]_g]Yc\f	bgddXbbS		j\\g]_	UXWVUYb	VgY_c\c\f	YkX	WUVfUXbb	]\a	bgddXbb	V̀	YkX	UXbYVU]YcV\	]\a	eV\cYVUc\f	bk]__	hX	bghecYYXa	YV	YkX	rVg\YZ	�XbYVU]YcV\	rVVUac\]YVU�	UXbYVU]YcV\SdVVUac\]YVU�b]\Y]dUg�dVg\YZd]SfV̂	hZ	�XdXehXU	qR	V̀	X]dk	eV\cYVUc\f	ZX]US		n\	]aacYcV\	YV	YkX	UXlgcUXa	}iZX]U	]\\g]_	eV\cYVUc\f	]\a	UXWVUYc\fs	]	R�iZX]U	eV\cYVUc\f	UXWVUY	bk]__	hX	WUXW]UXa	]\a	bghecYYXa	YV	YkX	rVg\YZ	�XbYVU]YcV\	rVVUac\]YVU�	UXbYVU]YcV\SdVVUac\]YVU�b]\Y]dUg�dVg\YZSgb	VgY_c\c\f	YkX	dV\Yc\gXa	ceW_XeX\Y]YcV\	]\a	UXbg_Yb	V̀	y]hcY]Y	�XbYVU]YcV\	]\a	~cYcf]YcV\	T_]\	V̂XU	YkX	R�iZX]U	WXUcVaS	TUcVU	YV	TXUecY	nbbg]\dX			j	̀VdgbXa	U]UX	W_]\Y	bgÛXZ	bk]__	hX	dVeW_XYXa	agUc\f	YkX	caX\Yc̀c]h_X	WXUcVa	̀VU	]__	bWXdc]_ibY]Ygb	W_]\Yb	[cYk	WVYX\Yc]_	YV	VddgU	]\a	bghecYYXa	[cYk	YkX	WXUecY	]WW_cd]YcV\	̀VU	bghaĉcbcV\	ceWUV̂XeX\Yb	̀VU	Tk]bX	n	V̀	YkX	WUV�XdY	̀VU	UX̂cX[	]\a	]WWUV̂]_	hZ	m\̂cUV\eX\Y]_	T_]\\c\fS	jS	ǹ	\V	bWXdc]_ibY]Ygb	W_]\Yb	]UX	̀Vg\as	\V	]aacYcV\]_	WUVYXdYĉX	eX]bgUXb	]UX	UXlgcUXaS	
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RS	TU	VWX	YZ[\]V̂_ỲV̀aY	ẐVẀ	]Y	UbaWc	Zd[Y[Ẁ	]W	̀e[	Zdbf[\̀	]gZV\̀	Vd[Vh	̀e[	ZbZâV̀]bW	YeV̂̂	i[	gVZZ[c	VWc	Vjb]c[c	VY	V	Y[WY]̀]j[	eVi]̀V̀	Vd[V	VY	bà]̂W[c	]W	RTk_l	i[̂bmS		nS	TU	Vjb]cVW\[	]Y	Wb̀	ZbYY]î[h	Zdbf[\̀	\bWỲda\̀]bW	gVX	Wb̀	\bgg[W\[	aẀ]̂	Vcc]̀]bWV̂	i]b̀]\	VZZdbjV̂	Udbg	obaẀX	p̂VWW]Wq	]Y	d[\[]j[cS		rcc]̀]bWV̂	]gZV\̀	VWV̂XY]Y	sc[gbWỲdV̀]Wq	Vc[taV̀[	Vjb]cVW\[h	g]W]g]uV̀]bWh	VWc	g]̀]qV̀]bWv	YeV̂̂	i[	\bgẐ[̀[c	VWc	d[j][m[c	iX	obaẀX	p̂VWW]WqS		rcc]̀]bWV̂	[Wj]dbWg[ẀV̂	VWV̂XY]Y	gVX	i[	d[ta]d[c	iVY[c	bW	̀e[	d[YầY	bU	̀e]Y	d[j][m	VWc	VWV̂XY]YS	obWỲda\̀]bW	obWc]̀]bWY			wb	Zdb̀[\̀	Y[WY]̀]j[	eVi]̀V̀Y	VWc	YZ[\]V̂_ỲV̀aY	YZ[\][Y	cad]Wq	Zdbf[\̀	d[̂V̀[c	\bWỲda\̀]bW	V\̀]j]̀][Yh	̀e[	Ub̂̂bm]Wq	YeV̂̂	i[	Vce[d[c	̀bx	rS	pd]bd	̀b	VWX	Y]̀[	c]ỲadiVW\[h	V	Zd[_\bWỲda\̀]bW	g[[̀]Wq	YeV̂̂	i[	\bWca\̀[cS		we[	ZadZbY[	bU	̀e[	g[[̀]Wq	m]̂̂	i[	̀b	[WYad[	̀eV̀	̀e[	i]b̀]\	obWc]̀]bWY	bU	rZZdbjV̂	Vd[	\bggaW]\V̀[c	̀b	̀e[	jVd]baY	ZVd̀][Y	d[YZbWY]î[	Ubd	\bWỲda\̀]Wq	̀e[	Zdbf[\̀S		we[	g[[̀]Wq	YeV̂̂	]Wjb̂j[	V̂̂	d[̂[jVẀ	ZVd̀][Y	]W\̂ac]Wq	̀e[	Zdbf[\̀	ZdbZbW[Ẁh	\bWỲda\̀]bW	YaZ[dj]Ybdh	yWj]dbWg[ẀV̂	p̂VWW]Wq	z̀VUUh	̀e[	Zdbf[\̀	i]b̂bq]Ỳh	VWc	̀e[	Zdbf[\̀	Vdibd]ỲS	RS	yj[dX	]Wc]j]caV̂	mbd{]Wq	bW	̀e[	pdbf[\̀	gaỲ	V̀̀[Wc	i]b̂bq]\V̂	VmVd[W[YY	̀dV]W]Wq	Zd]bd	̀b	mbd{]Wq	bW	̀e[	fbi	Y]̀[S		we[	̀dV]W]Wq	YeV̂̂	i[	c[̂]j[d[c	iX	V	taV̂]U][c	i]b̂bq]Ỳ	VWc	YeV̂̂	]W\̂ac[	]WUbdgV̀]bW	d[qVdc]Wq	̀e[	̂b\V̀]bW	VWc	]c[Ẁ]U]\V̀]bW	bU	Y[WY]̀]j[	eVi]̀V̀Y	VWc	V̂̂	YZ[\]V̂_ỲV̀aY	YZ[\][Y	m]̀e	Zb̀[Ẁ]V̂	̀b	b\\ad	]W	̀e[	Zdbf[\̀	Vd[Vh	̀e[	]gZbd̀VW\[	bU	Vjb]c]Wq	]gZV\̀Y	̀b	YZ[\]V̂_ỲV̀aY	YZ[\][Y	VWc	Y[WY]̀]j[	eVi]̀V̀Yh	VWc	̀e[	Ỳ[ZY	W[\[YYVdX	]U	VWX	YZ[\]V̂_ỲV̀aY	YZ[\][Y	]Y	[W\baẀ[d[c	V̀	VWX	̀]g[S	oS	pd]bd	̀b	\bgg[W\[g[Ẁ	bU	\bWỲda\̀]bWh	e]qe	j]Y]i]̂]̀X	U[W\]Wq	VWc|bd	ÛVqq]Wq	YeV̂̂	i[	]WỲV̂̂[c	m]̀e	̀e[	VYY]ỲVW\[	bU	V	taV̂]U][c	i]b̂bq]Ỳ	VdbaWc	V̂̂	Y[WY]̀]j[	eVi]̀V̀	Vd[VY	b̀	]Wc]\V̀[	̀e[	̂]g]̀Y	bU	mbd{	VWc	Zd[j[Ẁ	]WVcj[d̀[Ẁ	qdVc]Wq	bd	b̀e[d	c]ỲadiVW\[	m]̀e]W	̀e[	VcfV\[Ẁ	Y[WY]̀]j[	eVi]̀V̀S	nS	}b	mbd{_d[̂V̀[c	V\̀]j]̀X	]W\̂ac]Wq	[ta]Zg[Ẁ	ỲVq]Wqh	j[e]\âVd	V\\[YYh	qdVc]Wq	VWc|bd	j[q[̀V̀]bW	d[gbjV̂	YeV̂̂	i[	V̂̂bm[c	bàY]c[	̀e[	c[Y]qWV̀[c	̂]g]̀Y	bU	mbd{S	~S	}V̀]j[	̀d[[Y	̀b	i[	d[̀V]W[c	W[Vd	bd	m]̀e]W	̀e[	Zdbf[\̀	]gZV\̀	Vd[V	YeV̂̂	i[	]c[Ẁ]U][ch	Zdb̀[\̀[c	m]̀e	e]qe	j]Y]i]̂]̀X	U[W\]Wq	V̀	bd	bàY]c[	bU	̀e[	cd]Ẑ]W[h	VWc	Vjb]c[c	cad]Wq	\bWỲda\̀]bW	VY	Y[WY]̀]j[	eVi]̀V̀	aŴ[YY	Vcc]̀]bWV̂	Zdb̀[\̀]bW	g[VYad[Yh	Zdbj]c[c	iX	V	taV̂]U][c	Vdibd]Ỳh	eVj[	i[[W	d[j][m[c	VWc	VZZdbjV̂	iX	yWj]dbWg[ẀV̂	p̂VWW]Wq	z̀VUUS	�S	we[	U[W\]Wq	YeV̂̂	i[	]WYZ[\̀[c	VWc	gV]ẀV]W[c	cV]̂X	aẀ]̂	Zdbf[\̀	\bgẐ[̀]bWS	�S	r	taV̂]U][c	i]b̂bq]Ỳ	YeV̂̂	i[	bW	Y]̀[	̀b	gbW]̀bd	j[q[̀V̀]bW	d[gbjV̂	VWc	]W]̀]V̂	qdbaWc	c]ỲadiVW\[	V\̀]j]̀][Y	̀eV̀	b\\ad	m]̀e]W	̀e[	d]ZVd]VW	\bdd]cbd	s]W\̂ac]Wq	

��������	��������	���	������������������������������������
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QRSTUVWX	TWY	XUZ[[VWX\	]̂	VYSW]V_̀	TWY	USQ̂aSU	TẀ	bcSQVTRdb]T]Zb	bcSQVSb	]eT]	fT̀	[S	_̂ZWYg	hg	i_	T	bcSQVTRdb]T]Zb	TWVfTR	Vb	VYSW]V_VSY	T]	TẀ	]VfS	cUV̂U	]̂	̂U	YZUVWX	Q̂Wb]UZQ]V̂Wj	k̂ Ul	beTRR	QSTbS	VffSYVT]SR̀	VW	]eS	aVQVWV]̀	̂_	]eS	VWYVaVYZTRg		meS	TWVfTR	beTRR	nopqnr	sn	tuuvwnx	pv	yvzn	v{p	v|	qtry}~	wt�	v�	op~	vw�	vr	t	�{tuo|onx	sovuv�o~p	beTRR	f̂ zn	pqn	t�oytu	v{p	v|	qtry}~	wt�	pv	t	~t|n	rnuv�tpov�	~opn�		�qn	sovuv�o~p	beTRR	[S	TRR̂kSY	SŴZXe	]VfS	]̂	f̂ aS	TẀ	bcSQVTRdb]T]Zb	bcSQVSb	_Ûf	]eS	bV]S	[S_̂US	k̂ Ul	TQ]VaV]VSb	[SXVWg		�RR	bV]VWXb	̂_	bcSQVTRdb]T]Zb	bcSQVSb	beTRR	[S	USĉU]SY	]̂	]eS	�̂ZW]̀	�WaVÛWfSW]TR	�̂ ÛYVWT]̂U	TWY	bZ[fV]]SY	]̂	]eS	�����g	�g	i_	T	kSb]SUW	ĉWY	]ZU]RS	SXX	QRZ]Qe	Vb	YVbQ̂aSUSY	T]	TẀ	]VfS	cUV̂U	]̂	̂U	YZUVWX	Q̂Wb]UZQ]V̂Wj	k̂ Ul	VW	]eS	aVQVWV]̀	̂_	]eS	SXX	QRZ]Qe	beTRR	[S	eTR]SY	VffSYVT]SR̀g		�WRSbb	̂]eSUkVbS	TYaVbSY	[̀	����j	]eS	WSb]	R̂QT]V̂W	beTRR	[S	cÛ]SQ]SY	kV]e	eVXe	aVbV[VRV]̀	_SWQVWX	ZWYSU	]eS	XZVYTWQS	̂_	T	�ZTRV_VSY	[V̂R̂XVb]	TWY	beTRR	[S	TâVYSY	ZW]VR	]eS	[V̂R̂XVb]	YS]SUfVWSb	]eT]	]eS	QRZ]Qe	eTb	eT]QeSYj	TWY	VWYVaVYZTRb	TUS	Ŵ	R̂WXSU	RVlSR̀	]̂	[S	VW�ZUSY	[̀	k̂ Ul	TQ]VaV]VSbg	�g	meS	_̂RR̂kVWX	�SQ̂ffSWYSY	�âVYTWQS	TWY	�VWVfV�T]V̂W	fSTbZUSb	�i�d�j	�i�d�j	�i�	dhj	TWY	�i�d�	̂_	]eS	T]]TQeSY	�V̂]VQ	�SĉU]	YT]SY	�cYT]SY	�Q]̂[SU	�hj	����j	cUScTUSY	[̀	�V̂]VQ	�Sb̂ZUQSb	�ÛZc	beTRR	[S	TYeSUSY	]̂g	Tg	�i�d�g	�Zbl̀d_̂̂ ]SY	�^̂YUT]g	�S]TVW	TRR	k̂ ŶUT]	êZbSb	�fVYYSWb\	̂W	]eS	cÛcSU]̀g	�̂	STURVSU	]eTW	]k̂ 	kSSlb	cUV̂U	]̂	]eS	b]TU]	̂_	cÛ�SQ]	TQ]VaV]VSbj	T	�ZTRV_VSY	[V̂R̂XVb]	bêZRY	cSU_̂Uf	T	cUSdQ̂Wb]UZQ]V̂W	bZUaS̀	_̂U	k̂ ŶUT]	êZbSb	kV]eVW	]eS	cÛ�SQ]	k̂ Ul	[̂ZWYTUVSb	TWY	T	�hd_̂̂ ]	[Z__SU	TÛZWY	]eS	cÛ�SQ]	bV]S	cSUVfS]SUg	�RTX	TWY	Sb]T[RVbe	[Z__SUb	TÛZWY	STQe	k̂ ŶUT]	êZbS	[̂bSUaSYg	meS	[Z__SU	kVY]e	kVRR	[S	YS]SUfVWSY	[̀	]eS	�ZTRV_VSY	[V̂R̂XVb]j	[Z]	kVRR	Ŵ]	[S	RSbb	]eTW	h	_SS]g	i_	T	k̂ ŶUT]	êZbS	Vb	cUSbSW]	TWY	VfcTQ]b	QTWŴ]	[S	TâVYSYj	]eSW	T	�ZTRV_VSY	[V̂R̂XVb]	beTRR	Q̂W]TQ]	����	_̂U	TccÛaTR	]̂	VfcRSfSW]	T	k̂ ŶUT]	USR̂QT]V̂W	cRTWg	meVb	Q̂ZRY	VWâRaS	RVaS	]UTccVWX	TWY	]eS	Q̂Wb]UZQ]V̂W	̂_	TR]SUWT]S	êZbSb	VW	TY�TQSW]	bZV]T[RS	eT[V]T]g	meS	k̂ ŶUT]	USR̂QT]V̂W	cRTW	fZb]	[S	VfcRSfSW]SY	[̀	T	�ZTRV_VSY	[V̂R̂XVb]	ĉbbSbbVWX	T	�QVSW]V_VQ	�̂RRSQ]V̂W	�SUfV]	TZ]êUV�VWX	]eS	eTWYRVWX	 _̂	k̂ ŶUT]bg	�Z]êUV�T]V̂W	[̀	����	fZb]	[S	̂[]TVWSY	cUV̂U	]̂	]eS	VfcRSfSW]T]V̂W	̂_	]eVb	fSTbZUSg	�̂b]dUSR̂QT]V̂W	f̂ WV]̂UVWX	fT̀	[S	US�ZVUSY	[̀	����j	Tb	cTU]	̂_	]eS	cRTWg	[g	�i�d�g	�T]bg	�Sf̂ aTR	̂_	]USSb	TWY	T[TWŶWSY	[ZVRYVWXb	Q̂ZRY	USbZR]	VW	]eS	R̂bb	_̂	Û b̂]	bV]Sb	̂U	T[TWŶWfSW]	̂_	[T]	Û b̂]b	]eÛZXe	ŴVbS	̂U	aV[UT]V̂Wbg	�T]SUWV]̀	Û b̂]b	TUS	f̂ b]	VfĉU]TW]	Tb	WSXT]VaS	VfcTQ]b	QTW	eTaS	[ÛTYj	_TUd

� ¡¢£¤¥¦	§¦̈©ª «©	¬�­	®̄°±²³́±µ¶²³§µ±·̧ §µ̄²§¹µ§±±́±§¹§¶́ ±́

(Note: The 
recommended mitigation numbering from the report below does not conform 
with the initial study mitigation numbering presented in this document. They are 
provided here for reference to the attached biotic report}. 
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QRSTUVWX	RYYRTZ[\	[VWTR	[]TU	Q̂ [̂Z[	SQR	TQVZVTS_	ŶQ	QR̀Q̂a]TZV̂W	SWa	TSW	[]̀`̂QZ	b]_ZV̀_R	XRWRQSZV̂W[	̂Y	cSZ[d	ê	b̂ QR	ZUSW	fg	aSh[	̀QV̂Q	Ẑ	aRb̂ _VZV̂WiZQRR	QRb̂ jS_\	ZUR	S̀ _̀VTSWZ	[Û]_a	UVQR	S	cSZ	RT̂_̂XV[Z	Ẑ	VWjR[ZVXSZR	ZUR	VWZRQV̂Q	̂Y	ZUR	̂]Zc]V_aVWX[	Ẑ	aRZRQbVWR	VY	SWh	cSZ[	USjR	cRRW	][VWX	ZUR	[ZQ]TZ]QR[d	kUR	cSZ	RT̂_̂XV[Z	[Û]_a	S_[̂	TURTl	ZUR	̂Sl	ZQRR[	Ẑ	aRZRQbVWR	VY	SWh	USjR	TSjVZVR[	[]VZSc_R	ŶQ	cSZ	Q̂ [̂Z[d	mY	ZURQR	V[	Ŵ	RjVaRWTR	̂Y	cSZ	][R	n	RdXd\	X]SŴ	̂Q	ĉ[RQjSZV̂W	̂Y	VWaVjVa]S_[o\	ZURW	ZUR	̂ R̀WVWX[	[US__	cR	[RT]QRaiT̂jRQRa	Ẑ	Q̀RjRWZ	cSZ[	YQ̂b	RWZRQVWX	̀QV̂Q	Ẑ	aRb̂ _VZV̂W	SWa	Ŵ	Y]QZURQ	bVZVXSZV̂W	pV__	cR	QRq]VQRad	mY	cSZ	][R	V[	aRZRTZRa\	ZURW	[TURa]_R	̂]Zc]V_aVWX	aRb̂ _VZV̂W	SWa	ZQRR	QRb̂ jS_	Ẑ	̂TT]Q	cRZpRRW	r]X][Z	st	SWa	uRcQ]SQh	s	̂Y	SWh	XVjRW	hRSQ	Ẑ	SĵVa	ZUR	cSZ	cQRRaVWX	[RS[̂W	ŶQ	ZUV[	̀SQZ	̂Y	ZUR	TRWZQS_	T̂S[Zd	mW	SaaVZV̂W\	ZUR	cSZ	RT̂_̂XV[Z	[US__	T̂Wa]TZ	S	ŶT][Ra	[]QjRh	Ŵ	b̂ QR	ZUSW	Zp̂ 	pRRl[	nsv	aSh[o	Q̀V̂Q	Ẑ	[ZQ]TZ]QR	aRb̂ _VZV̂W	SWa	ZQRR	QRb̂ jS_	Ẑ	aRZRQbVWR	VY	cSZ[	SQR	T]QQRWZ_h	][VWX	RVZURQd	mY	Ŵ	cSZ[	SQR	̂TT]̀hVWX	ZUR	̂]Zc]V_aVWX[	̂Q	ZQRR	TSjVZVR[\	ZURW	aRb̂ _VZV̂W	bSh	̀Q̂TRRad	mY	cSZ[	SQR	̂c[RQjRa	][VWX	ZUR	]̂Zc]V_aVWX[	̂Q	ZQRR	TSjVZVR[\	ZURW	ZUR	cSZ	RT̂_̂XV[Z\	VW	T̂ Q̂aVWSZV̂W	pVZU	wxuy\	pV__	QRT̂bbRWa	bRZÛa[	Ẑ	RVZURQ	S__̂p	cSZ[	Ẑ	_RSjR	ZUR	̂]Zc]V_aVWX[	SWa	ZQRR[	SWa	ŴZ	QRZ]QW	nRzT_][V̂W	aRjVTR[o\	̂Q	̂ZURQ	bRZÛa[	[̀RTVYVT	Ẑ	ZUV[	aRb̂ _VZV̂W	̀Q̂{RTZ	Ẑ	SĵVa	USQb	Ẑ	VWaVjVa]S_	cSZ[d	kQRR[	pVZÛ]Z	TSjVZVR[	bSh	USjR	Ŷ_VSXR	Q̂ [̂ZVWX	cSZ[	̂TTS[V̂WS__hd	k̂	SĵVa	USQb	Ẑ	VWaVjVa]S_	cSZ[\	ZQRR[	[US__	cR	T]Z	âpW	SWa	S__̂pRa	Ẑ	_VR	̂W	ZUR	XQ̂]Wa	ŶQ	|v	Û]Q[	̀QV̂Q	Ẑ	TUV̀̀ VWX\	Ẑ	S__̂p	SWh	Ŷ_VSXR	Q̂ [̂ZVWX	cSZ[	Ẑ	_RSjR	̂W	ZURVQ	̂pWd	Td	}m~�td	~Sl	kQRR[d	rĵVa	T̂W[ZQ]TZV̂WiaRjR_̂̀ bRWZ	pVZUVW	ZUR	aQV̀_VWR	̂Y	̂Sl	p̂ â_SWa	jRXRZSZV̂W	ZUSZ	V[	Ẑ	cR	QRZSVWRad	mb̀ _RbRWZ	̀Q̂ZRTZVjR	bRS[]QR[	SQ̂]Wa	S__	QRZSVWRa	̂Sl	ZQRR[\	S[	aVQRTZRa	ch	SW	SQĉQV[Zd	�RS[]QR[	bSh	VWT_]aR	Q̀̂ZRTZVjR	YRWTVWX\	[]̀RQjV[Ra	̀Q]WVWX	̂Y	_Vbc[	SWa	Q̂ Ẑ[\	̂ZURQ	bRS[]QR[	S[	aRZRQbVWRa	ch	ZUR	SQĉQV[Zd	ad	}m~��d	eR[ZVWX	}VQa[d	k̂	SĵVa	Vb̀ STZVWX	WR[ZVWX	cVQa[\	VY	̀QR[RWZ\	[TURa]_R	ZQRR	QRb̂ jS_	SWa	T̂W[ZQ]TZV̂W	Ẑ	̂TT]Q	cRZpRRW	r]X][Z	s	SWa	�SQTU	s	̂Y	SWh	XVjRW	hRSQ\	pUVTU	V[	̂]Z[VaR	ZUR	cVQa	WR[ZVWX	[RS[̂Wd	mY	ZQRR	QRb̂ jS_	SWaîQ	T̂W[ZQ]TZV̂W	V[	Ẑ	̂TT]Q	pVZUVW	ZUR	cVQa	cQRRaVWX	[RS[̂W	n�SQTU	s	�	�]_h	fs	o\	R̀QŶQb	̀QR�T̂W[ZQ]TZV̂W	WR[ZVWX	cVQa	[]QjRh[	pVZUVW	̂WR	pRRl	cRŶQR	ZUR	[TURa]_Ra	[ZSQZ	̂Y	ZUR	̀Q̂{RTZd	kUR	WR[ZVWX	[]QjRh	[Û]_a	cR	̀RQŶQbRa	ch	S	q]S_VYVRa	cV̂_̂XV[Z	SWa	T̂jRQ	ZUR	RWZVQR	̀Q̂ R̀QZh\	[VWTR	̀̂ZRWZVS_	WR[ZVWX	QS̀ẐQ[	bSh	QRq]VQR	c]YYRQ[	SZ	S	bVWVb]b	̂Y	fgg	YRRZd	mW	ZUR	RjRWZ	STZVjR	WR[Z[	SQR	ĉ[RQjRa\	ZUR	WR[Z	[VZR	[US__	cR	Y_SXXRa	SWa	S	c]YYRQ	[US__	cR	R[ZSc_V[URa\	VW	SW	RYŶQZ	Ẑ	̀QRjRWZ	WR[Z	YSV_]QRd	kUR	c]YYRQ	pVaZU[	[US__	cR	aRZRQbVWRa	ch	ZUR	q]S_VYVRa	cV̂_̂XV[Z\	cS[Ra	̂ W	[̀RTVR[\	[VZR	T̂WaVZV̂W[	SWa	SWZVTV̀SZRa	T̂W[ZQ]TZV̂W	STZVjVZVR[d	rTZVjR	WR[Z[	[Û]_a	cR	b̂ WVẐQRa	SZ	S	YQRq]RWTh	
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QRSRTUVWRQ	XY	SZR	U[WVS[TVW\	XV[][\V̂S_	X̀S	aS	a	UVWVÙ U	[b	[WcR	dRT	eRRf_	ẀSV]	SZR	WR̂S]VW\̂	ZagR	b]RQ\RQh	iW	SZR	RgRWS	SZaS	c[ŴST̀cSV[W	acSVgVSVR̂	addRaT	S[	XR	VWSRTbRTVW\	eVSZ	WR̂S	UaVWSRWaWcR	j	Rh\h_	bRRQVW\̂	aWQ	VWc̀XaSV[Wk_	SZRW	SZR	X̀bbRT̂	̂Z[̀]Q	XR	RW]aT\RQ	[T	c[ŴST̀cSV[W	acSVgVSVR̂	d[̂Sd[WRQ_	̀WSV]	SZR	Y[̀W\	ZagR	b]RQ\RQ_	â	QRSRTUVWRQ	XY	SZR	l̀a]VbVRQ	XV[][\V̂Sh	mh	n	XTVRb	URU[	̂̀ UUaTVoVW\	SZR	TR̂̀ ]Ŝ	[b	SZR	dTRc[ŴST̀cSV[W	̂̀ TgRŶ	[̀S]VWRQ	aX[gR	VW	pii	qirst_	qirsu	aWQ	qirsv	̂Za]]	XR	̂̀XUVSSRQ	S[	SZR	wWgVT[WURWSa]	x[[TQVWaS[T	b[T	TRgVRe	dTV[T	S[	̂SaTS	[b	c[ŴST̀cSV[Wh	yh	iUdacŜ	S[	[af	STRR̂	̂Za]]	XR	ag[VQRQ	S[	SZR	UazVÙ U	RzSRWS	d[̂ V̂X]Rh		n]]	{TRR	|T[SRcSV[W	}̀VQR]VWR̂	aWQ	~R̂STVcSV[Ŵ	]V̂SRQ	VW	SZR	aSSacZRQ	nTX[TV̂S	~Rd[TS	dTRdaTRQ	XY	�̀TS	�[̀Ŝ_	̂Za]]	XR	aQZRTRQ	S[h	|TV[T	S[	�VWa]				|TV[T	S[	bVWa]	VŴdRcSV[W	[b	SZR	̂̀XQVgV̂V[W	VUdT[gRURWŜ	b[T	|ZâR	i	[b	SZR	dT[�RcS_	SZR	b[]][eVW\	̂Za]]	[cc̀T�	nh	ŵSaX]V̂ZURWS	aWQ	d]aWSVW\	[b	a]]	TR̂S[TaSV[W	aTRâ	â	[̀S]VWRQ	VW	SZR	bVWa]	addT[gRQ	�aXVSaS	~R̂S[TaSV[W	aWQ	�VSV\aSV[W	|]aW	aWQ	d]acRURWS	[b	dT[SRcSVgR	bRWcVW\	aWQ	̂V\Ŵ	aT[̀WQ	SZR	|T[SRcSRQ	�aXVSaS	nTRa	̂Za]]	XR	VŴdRcSRQ	aWQ	addT[gRQ	XY	wWgVT[WURWSa]	|]aWWVW\	̂Sabbh	qh	~RcRVdS	[b	b̀]]	daYURWS	VWS[	aWY	addT[gRQ	VWs]VR̀	bRR	dT[\TaU	Ù Ŝ	XR	dT[gVQRQ	S[	SZR	x[̀WSYh			���
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���n		 	 		 	 	 	 	 	opqrsqqptu		vwxvyz{	|}~}	w�����������	����{���������	�������{��������	����������{	�YUcYTfd	��R������	UT\WeeT̀ja	ZW_̂\̂Ta	YScY	c\ŜT�T	aYcYT]̂jT	fWc_a	TaYck_̂aSTj	kd	����X	YST	�c_̂VWÙ ĉ	RUc̀aZWUYcŶẀ	�_c̀	����X	c̀j	WYSTU	YUc̀aZWUYcŶẀ�UT_cYTj	ZW_̂\̂Ta	c̀j	aYcYT	aT̀cYT	k̂__ag	RST	���	T_TeT̀Y	WV	YST	�R�	YcUfTYa	YUc̀aZWUYcŶẀ�UT_cYTj	fUTT̀SWbaT	fca	�� ��	TêaâẀa	̂̀	ZcUŶ\b_cUX	]Ŝ\S	\c̀	c_aW	aTU�T	YW	cjjUTaa	T̀TUfd	baT	kd	\WWUĵ̀ cŶ̀f	_c̀j	baT	c̀j	YUc̀aZWUYcŶẀ	Z_c̀`̂ f̀	jT\̂âẀa	YW	\UTcYT	c	eWUT	T̀TUfd	TVV̂\̂T̀Y	YUc̀aZWUYcŶẀ	adaYTeg	RST	�c̀Yc	�Ub¡	�Wb̀Yd	�Tf̂Ẁc_	RUc̀aZWUYcŶẀ	�WeêaâẀ	�����R��	ZUTZcUTa	c	�Wb̀Yd�aZT\̂V̂\	UTf̂Ẁc_	YUc̀aZWUYcŶẀ	Z_c̀	��R��	̂ 	̀\ẀVWUec̀\T	]̂YS	YST	_cYTaY	�����	�R�����g		RST	����	�R�	TaYck_̂aSTa	YcUfTYa	YW	̂eZ_TeT̀Y	aYcYT]̂jT	ZW_̂\̂Ta	cY	YST	_W\c_	_T�T_X	ab\S	ca	UTjb\̂̀ f	�TŜ\_T	ê_Ta	YUc�T_Tj	c̀j	̂eZUW�̂̀ f	aZTTj	\ẀâaYT̀\d	YW	UTjb\T	VbT_	\ẀabeZŶẀg	h̀	��¢£X	�c̀Yc	�Ub¡	�Wb̀Yd	cjWZYTj	c	�_̂ecYT	�\ŶẀ	�YUcYTfd	�����	VW\baTj	Ẁ	UTjb\̂̀ f	YST	TêaâẀ	WV	fUTT̀SWbaT	fcaTaX	]Ŝ\S	̂a	jTZT̀jT̀Y	Ẁ	̂̀\UTcầf	T̀TUfd	TVV̂\̂T̀\d	c̀j	YST	baT	WV	UT̀T]ck_T	T̀TUfdg		RST	aYUcYTfd	̂̀YT̀ja	YW	UTjb\T	T̀TUfd	\ẀabeZŶẀ	c̀j	fUTT̀SWbaT	fca	TêaâẀa	kd	̂eZ_TeT̀Ŷ̀f	c	̀bekTU	WV	eTcabUTa	ab\S	ca	UTjb\̂̀ f	�TŜ\_T	ê_Ta	YUc�T_Tj	YSUWbfS	�Wb̀Yd	c̀j	UTf̂Ẁc_	_Ẁf�Uc̀fT	Z_c̀`̂̀ f	TVVWUYaX	̂̀\UTcầf	T̀TUfd	TVV̂\̂T̀\d	̂̀	̀T]	c̀j	TîaŶ̀f	kb̂_ĵ̀ fa	c̀j	Vc\̂_̂ŶTaX	̂̀\UTcầf	_W\c_	UT̀T]ck_T	T̀TUfd	fT̀TUcŶẀX	̂eZUW�̂̀ f	YST	�UTT̀	�b̂_ĵ̀ f	�UWfUce	kd	Ti\TTĵ̀ f	ê`̂ebe	aYcYT	aYc̀jcUjaX	UTjb\̂̀ f	T̀TUfd	baT	VWU	]cYTU	abZZ_d	YSUWbfS	]cYTU	\ẀaTU�cŶẀ	aYUcYTf̂TaX	c̀j	ZUW�̂ĵ̀ f	̂̀VUcaYUb\YbUT	YW	abZZWUY	¡TUW	c̀j	_W]	TêaâẀ	�TŜ\_Ta	YScY	UTjb\T	fcaW_̂̀T	c̀j	ĵTaT_	\ẀabeZŶẀX	ab\S	ca	Z_bf	̂̀	T_T\YÛ\	c̀j	SdkÛj	Z_bf		̂̀	�TŜ\_Tag	¤�	�¥¥�����¦	�§�	�����	���̈	�����©	y������	����	§�{	§�{����ª���©	���ª�¥	�	�������©	��	«{����	¬��­�§®	�©	̄�ª�{��¬	¬��­�§	��	�§�	�����	����{	�§���¬§	�§�	ª�������	��¥	���������ª�	�̄	��	bUkc̀	aTU�̂\Ta	_̂̀Tg	°k[T\Ŷ�T	�g¢	�±Ukc̀��bUc_	²̂aŶ̀\ŶẀ�	ĵUT\Ya	eWaY	UTâjT̀Ŷc_	jT�T_WZeT̀Y	YW	YST	bUkc̀	cUTcaX	_̂êYa	fUW]YSX	abZZWUYa	\WeZc\Y	jT�T_WZeT̀YX	c̀j	ST_Za	UTjb\T	aZUc]_g	RST	�̂U\b_cŶẀ	³_TeT̀Y	WV	YST	�T̀TUc_	�_c̀	VbUYSTU	TaYck_̂aSTa	c	eWUT	

µ́¶·̧¹º»	¼»½¾¿µÀ¾	Á́Â	ÃÄÅÆÇÈÉÆÊËÇÈ¼ÊÆÌÍ¼ÊÄÇ¼ÎÊ¼ÆÆÉÆ¼Î¼ËÉÉÆ
□ □ □ 
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RSSTUTRVW	WXYVZ[\XWYWT\V	Z]ZWR̂ 	W_X\̀a_	a\YbZ	W_YW	[X\̂ \WR	W_R	cTZR	̀ZR	\S	RVRXa]	XRZ\̀XURZd	XRèUTVa	fR_TUbR	̂TbRZ	WXYfRbRed	YVe	WXYVZTW	YVe	YUWTfR	WXYVZ[\XWYWT\V	\[WT\VZg		hijklm	jnnopojipm	oq	r	srtuk	vkoukowm	wxkuylxuyw	wxj	zuyiwm{q	|jijkr}	~}ri�		�RYZ̀XR	�	cYZ	Ye\[WRe	�]	W_R	f\WRXZ	\S	�YVWY	�X̀�	�\̀VW]	TV	����	YVe	R�[bTUTWb]	RZWY�bTZ_Re	RVRXa]	puiqjk�rwoui	rq	uij	un	wxj	zuyiwm{q	u�tjpwo�jq�	�xj	oioworwo�j	�rq	osv}jsjiwj�	�m	��tjpwo�j	�g��	��VRXa]	�\VZRXfYWT\V�	YVe	TVUb̀eRZ	[\bTUTRZ	W_YW	Z̀[[\XW	RVRXa]	RSSTUTRVU]d	U\VZRXfYWT\Vd	YVe	RVU\̀XYaR	W_R	eRfRb\[̂ RVW	\S	XRVRcY�bR	RVRXa]	XRZ\̀XURZg		�\Yb	�	\S	W_R	�\̀ZTVa	�bR̂ RVW	YbZ\	[X\̂ \WRZ	RVRXa]	RSSTUTRVW	�̀TbeTVa	U\eR	ZWYVeYXeZ	S\X	XRZTeRVWTYb	ZWX̀UẀXRZ	U\VZWX̀UWRe	TV	W_R	�\̀VW]g	�_R	[X\�RUW	cTbb	�R	U\VZTZWRVW	cTW_	W_R	�����	����	�������	YVe	W_R	������	����	���g	�_R	[X\�RUW	c\̀be	YbZ\	�R	XR ̀TXRe	W\	U\̂ [b]	cTW_	W_R	�YVWY	�X̀�	�\̀VW]	�RVRXYb	�bYV	YVe	YV]	T̂[bR̂ RVWRe	[\bTUTRZ	YVe	[X\aXŶZ	RZWY�bTZ_Re	W_X\̀a_	W_R	���g	¡V	YeeTWT\Vd	W_R	[X\�RUW	�jqoli	�uy}�	�j	kj¢yokj�	wu	pusv}m	�owx	z£¤|kjji¥	wxj	qwrwj	un	zr}onukior{q	lkjji	�yo}�oil	U\eRd	W\	̂RRW	Ybb	̂YVeYW\X]	RVRXa]	RSSTUTRVU]	ZWYVeYXeZg	�_RXRS\XRd	W_R	[X\�RUW	c\̀be	V\W	U\VSbTUW	cTW_	\X	\�ZWX̀UW	YV]	ZWYWR	\X	b\UYb	[bYV	S\X	XRVRcY�bR	RVRXa]	\X	RVRXa]	RSSTUTRVU]g		 	¦§̈ -̈ ¦©	ª4«	&̈ *-&	¬����	��
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RSTUVTTSWX	YZ	[\]WV̂\	R_̀	abb	cd	efghf	ijkl	ickghm	no	okpqrsh	hc	octr	uflfjv	djct	rfjhuwkfxroy	fgv	hurjr	fjr	orzrjfb	dfkbho	{nhung	hur	ickghm|		}unbr	hur	efg	agvjrfo	dfkbh	no	bfj~rj	fgv	scgonvrjrv	tcjr	fshnzry	rfsu	dfkbh	no	sf�fpbr	cd	~rgrjfhng~	tcvrjfhr	hc	orzrjr	~jckgv	oufxng~	djct	f	tfqcj	rfjhuwkfxr|		icgorwkrghbmy	bfj~r	rfjhuwkfxro	sfg	pr	r��rshrv	ng	hur	dkhkjr|		�ur	�shcprj	��y	����	�ctf	�jnrhf	rfjhuwkfxr	�tf~gnhkvr	�|��	{fo	hur	orscgv	bfj~roh	rfjhuwkfxr	ng	srghjfb	ifbndcjgnf	unohcjm|			�ur	�jcqrsh	onhr	no	bcsfhrv	ckhonvr	cd	hur	bntnho	cd	hur	ehfhr	abwknoh��jncbc	e�rsnfb	ehkvnro	�cgr	cj	fgm	ickghm�tf��rv	dfkbh	lcgr	�ickghm	cd	efghf	ijkl	��e	�f��ng~y	ifbndcjgnf	�nznoncg	cd	�ngro	fgv	�rcbc~my	�����|		�ur	sbcoroh	dfkbho	hc	hur	�jcqrsh	onhr	fjr	hur	efg	agvjrfo	�fkbh	�f��jc�ntfhrbm	�	tnbro	gcjhurfoh�y	�fmfghr��rj~rbro	�fkbh	�f��jc�ntfhrbm	�	tnbro	gcjhurfoh�y	�cghrjrm	�fm��kbfjsnhco	�fkbh	�f��jc�ntfhrbm	�	tnbro	ockhu{roh�y	fgv	efg	�jr~cjnc	�fkbh	�f��jc�ntfhrbm	��	tnbro	{roh�ockhu{roh�|	ag	k�vfhrv	~rchrsugnsfb	ngzrohn~fhncg	dcj	hur	�jcqrsh	{fo	�rjdcjtrv	pm	�rro	fgv	aoocsnfhroy	vfhrv	�rpjkfjm	�y	����	�ahhfsutrgh	��|		�ur	jr�cjh	scgsbkvrv	hufh	�chrghnfbbm	bnwkrdnfpbr	ocnb	bfmrjo	fjr	prh{rrg	��	fgv	��	drrh	prbc{	hur	~jckgv	okjdfsr|	�chfb	ornotns	orhhbrtrgho	fjr	�jrvnshrv	hc	pr	cg	hur	cjvrj	cd	�|�	hc	�	ngsuro|	�ur	ngzrohn~fhncg	�jcznvro	ornotns	vron~g	fgv	churj	jrscttrgvfhncgo|	�g	fsscjvfgsr	{nhu	ickghm	jrwknjrtrghoy	f	�jcqrsh	~rchrsugnsfb	ngzrohn~fhncg	{fo	�rjdcjtrvy	fgv	nt�brtrghfhncg	cd	jrscttrgvfhncgo	{ckbv	pr	scgonvrjrv	f��bnsfhncg	cd	f	kgndcjtbm	f��bnrv	vrzrbc�trgh	ohfgvfjv|	�ur	�jcqrsh	{ckbv	pr	vron~grv	fgv	scgohjkshrv	ng	fsscjvfgsr	{nhu	hur	ifbndcjgnf	�knbvng~	icvr	fgv	jrscttrgvfhncgo	cd	hur	okpqrsh	~rchrsugnsfb	ngzrohn~fhncg	jr�cjho|	�urjr	no	gc	ngvnsfhncg	hufh	bfgvobnvng~	no	f	on~gndnsfgh	uflfjv	fh	huno	onhr|	�urjrdcjry	nt�fsho	foocsnfhrv	{nhu	~rcbc~ns	uflfjvo	{nbb	pr	broo	hufg	on~gndnsfgh|		 		�
����	��	��E��������	����	
������	��	��
	����	��	��<�����	 	 		 	 	 	 	 	RSTUVTTSWX̀		ectr	�chrghnfb	dcj	rjconcg	r�noho	vkjng~	hur	scgohjkshncg	�ufor	cd	hur	�jcqrshy	uc{rzrjy	huno	�chrghnfb	no	tngntfb	prsfkor	hur	onhr	no	gch	ohrr�bm	obc�rv	fgv	ohfgvfjv	rjconcg	scghjcbo	fjr	f	jrwknjrv	scgvnhncg	cd	hur	�jcqrsh|		�jncj	hc	f��jczfb	cd	f	~jfvng~	cj	pknbvng~	�rjtnhy	hur	�jcqrsh	tkoh	ufzr	fg	f��jczrv	ohcjt{fhrj	�cbbkhncg	scghjcb	�bfg	�eiii	ershncg	�|��|����y	{unsu	{ckbv	o�rsndm	vrhfnbrv	rjconcg	fgv	orvntrghfhncg	scghjcb	trfokjro|		�ur	�bfg	{ckbv	ngsbkvr	�jcznoncgo	dcj	vnohkjprv	fjrfo	hc	pr	�bfghrv	{nhu	~jckgv	sczrj	fgv	hc	pr	tfnghfngrv	hc	tngntnlr	okjdfsr	rjconcg|		�t�fsho	djct	ocnb	rjconcg	cj	bcoo	cd	hc�ocnb	{ckbv	pr	scgonvrjrv	broo	hufg	on~gndnsfgh|				 		�
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2. □ □ □ 

3. □ □ □ 
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�5�
����RS	��>���
��
S	��T�
�������S	��	�����5�
U	VWXYZXXW[\]		̂_̀	àbcad	efd̀g	hicj̀	kl̀̀ 	gflemllfcn	mng̀a	opqr	ecnesmg̀g	d_hd	d_̀à	fl	h	bcd̀ndfhs	aflt	uacv	sfwm̀uhedfcnx	yfwm̀uhedfcn	ecmsg	ehml̀	zacmng	l̀dds̀v̀ nd	hng	lhng	icfsl	dc	ceemax	̂_̀à	fl	h	sc{	bcd̀ndfhs	uca	shd̀ahs	lbàhgfnz	hng	lcfs	ldànzd_	scll	gm̀	dc	d_̀	g̀nlfd|	cu	d_̀	lcfslx	}hng	icfsl	hà	ehml̀g	{_̀n	{hd̀a	bàllmàl	hà	àsf̀j̀g	hd	d_̀	zacmng	lmauhè	hng	d_̀	mb{hag	vcj̀v̀ nd	cu	zacmng{hd̀a	ehml̀l	lcfs	dc	afl̀	dc	d_̀	zacmng	lmauhè	eàhdfnz	h	vcmng	cu	lcfs	hd	d_̀	lmauhèx	̂_̀à	fl	h	bcd̀ndfhs	uca	lhng	icfsl	dc	g̀j̀scb	hd	d_̀	zacmng	lmauhèx	}hng	icfsl	{fss	ncd	hgj̀al̀s|	huùed	d_̀	bacbcl̀g	ldamedmà	ucmnghdfcnl	imd	lhng	icfsl	vh|	ehml̀	vcj̀v̀ nd	hng	eahetfnz	fn	d_fn	lshi	hng	bhj̀v̀ nd	l̀edfcnlx	̂_̀	àecvv̀ nghdfcnl	ecndhfǹg	fn	d_̀	z̀cd̀e_nfehs	àbcad~	fnesmgfnz	d_̀	ml̀	cu	vhd	lshi	ucmnghdfcnl	g̀lfznl	{fss	ì	fvbs̀v̀ nd̀g	dc	hg̀wmhd̀s|	àgmè	d_fl	bcd̀ndfhs	_h�hag	dc	h	s̀ll	d_hn	lfznfufehnd	s̀j̀sx			 		�
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���U	 	 		 	 	 	 	 	VWXYZXXW[\]	̂_̀	z̀cd̀e_nfehs	àbcad	uca	d_̀	bac�̀ed	gfg	ncd	fg̀ndfu|	hn|	̀s̀jhd̀g	gfàed	ca	fngfàed	afltl	hllcefhd̀g	{fd_	̀�bhnlfj̀	lcfslx		̂_̀àucà~	nc	fvbhed	fl	hndfefbhd̀gx				 		���
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�U	 	 		 	 	 	 	 	VWXYZXXW[\]	�c	l̀bdfe	l|ld̀vl	hà	bacbcl̀gx		̂_̀	bac�̀ed	{cmsg	ecnǹed	dc	d_̀	}hndh	�am�	�cmnd|	}hnfdhdfcn	�fldafed~	hng	d_̀	hbbsfehnd	{cmsg	ì	àwmfàg	dc	bh|	ldhnghag	l̀{̀a	ecnǹedfcn	hng	l̀ajfè	ù̀l	d_hd	umng	lhnfdhdfcn	fvbacj̀v̀ ndl	{fd_fn	d_̀	gfldafed	hl	h	�cngfdfcn	cu	�bbacjhs	uca	d_̀	bac�̀edx		 		���
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	R
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U	 	 		 	 	 	 	 	VWXYZXXW[\]	�c	mnfwm̀	bhs̀cndcsczfehs	àlcmaèl	ca	lfd̀l	ca	mnfwm̀	z̀csczfe	ùhdmàl	hà	tnc{n	dc	ceema	fn	d_̀	jfefnfd|	cu	d_̀	bac�̀edx		�	wm̀a|	{hl	ecngmed̀g	cu	d_̀	vhbbfnz	cu	fg̀ndfuf̀g	z̀csczfe�bhs̀cndcsczfehs	àlcmaèl	vhfndhfǹg	i|	d_̀	�cmnd|	cu	}hndh	�am�	�shnnfnz	�̀bhadv̀ nd~	hng	d_̀à	hà	nc	àecagl	cu	bhs̀cndcsczfehs	ca	z̀csczfehs	àlcmaèl	fn	d_̀	jfefnfd|	cu	d_̀	bac�̀ed	bhaèsx		�c	gfàed	ca	fngfàed	fvbhedl	hà	hndfefbhd̀gx			
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4. □ □ □ 

5. □ □ □ 

6. □ □ □ 
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2. □ □ □ 

3. □ □ □ 

4. □ □ □ 

5. □ □ □ 

6. □ □ □ 
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	E�����	 	 		 	 	 	 	 	RSTUVTTSWX�		Z[\	]̂_̀\ab	c_def	_�bkig	ckb\̂	ĥ_j	b[\	libm	_h	nkgbk	l̂do	�kb\̂	 i~b̂iab	kgf	c_def	g_b	̂\em	_g	]̂i�kb\	c\ee	ckb\̂}		¡eb[_ds[	b[\	]̂_̀\ab	c_def	igâ\j\gbkeem	igâ\k~\	ckb\̂	f\jkgf{	b[\	libm	_h	nkgbk	l̂do	�kb\̂	 i~b̂iab	[k~	igfiakb\f	b[kb	kf\�dkb\	~d]]ei\~	k̂\	k�kiek�e\	b_	~\̂�\	b[\	]̂_̀\ab	z¡bbka[j\gb	¢|}			

£¤¥¦§̈©ª	«ª¬­®¤̄­	°£±	²³́µ¶·̧µ¹º¶·«¹µ»¼«¹³¶«½¹«µµ̧µ«½«º̧ µ̧
7. 

J. 

1. 

2. 

□ □ □ 

□ □ □ 

□ □ □ 



����������	
�������
����	�������	���	��
���	�������	������
�������
����	��
������		 ��� !�"#$$%	&"'!"(")#!�	*+,#)�	 - ..	�/#!	&"'!"(")#!�	0"�/	1"�"'#�"�!	*!)�2,�2#� 3	 - ..	�/#!	&"'!"(")#!�	*+,#)�	 4�	*+,#)�		

	�556	7�6	889:;;<	=����
���	��>��������	 	 ?@AB	C	DE		 	 FGHI	HBJKLKGM	ENONOPOQ	

RSTUVWXU	TUY	Z[V\Y]T	̂_TY	_̂	Z̀[T_̀SSa	SV]̀TYb	c_TU_d	̀	è ZZYb	X[VWdbc̀TY[	[Y]Ù[XY	̀[Ỳf	TUY	Z[VZV̂ S̀	cVWSb	gY	]Vd̂_̂TYdT	c_TU	hYdY[̀S	iS̀d	ZVS_]_Ŷ	jklkm	nòdb	p_q_̂_Vd	̀db	pYd̂_Ta	rYsW_[YeYdT̂	_d	i[_è [a	h[VWdbc̀TY[	rY]Ù[XY	R[Ỳ t̂f	jklku	nv̂Ŷ	_d	i[_è [a	h[VWdbc̀TY[	rY]Ù[XY	R[Ỳ t̂f	̀db	jklkw	np[̀_d̀XY	pŶ_Xd	_d	i[_è [a	h[VWdbc̀TY[	rY]Ù[XY	R[Ỳ t̂k		xUY	Z[V\Y]T	̂_TY	_̂	dVT	SV]̀TYb	_d	̀	è ZZYb	c̀TY[	̂WZZSa	c̀TY[̂UYbk	xUY	Z[V\Y]T	yz{{	|}~	����~�|~z�{{�	��������	��}�|�y�~��	����{z��	}�	z|~������	����~�|~z�{{�	yz~�	��}�|�y�~��	��������	����	~��~	~��	��}���~	���	z�����	���~�z|��{�	��}�|�y�~��	��|�����|~	}�	~��	���z|�	�eZ̀]T̂	cVWSb	gY	SŶ̂	TÙd	̂_Xd_�_]̀dTk			 		��>����������	���
�	��
	
�������	�������
	5���
��	��	��
	���
	��	��
��	���������	�������	��
	���
������	��	��
	�����
	��	�	���
��	��	���
�	��	�������	��
	��������	��	��5
������	������
��	��	�	����
�	�����	�����<			 	 		 	 	 	 	 		�6	�
����	��	��>��������	
������	��	���������	���	��	�������
�	 	 		 	 	 	 	 		�6	��>����������	����
��
	��
	���
	��	������	��	������
	������	��	�	����
�	�����	�����	�
����	��	��������	���	��	������
�	 	 		 	 	 	 	 		�6	��
��
	��	������>��
	������	���
�	�����	�����	
��

�	��
	��5�����	��	
�������	��	5����
�	��������
�	�������
	����
��	��	5�����
	��>��������	����������	�����
�	��	5�����
�	�������	���	 	 		 	 	 	 	 		�6	��5
�
	��	�
���
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RSTTUV	WXSW	YZ[\]	VÛ[\W	_T	UVẐ_ZT	ZV	̂_\WSW_ZT̀	ZV	ST	_TaVUŜU	_T	V[TZbb	bVZR	WXU	̂_WUc	dXU	ŴZVRYSWUV	V[TZbb	VSWU	bVZR	WXU	eVZeUVWf	YZ[\]	gU	aZTWVZ\\U]	gf	S	TUY	aZ\\UaW_ZT	e_eU	TUWYZVh	ST]	Z[WbS\\	̂WV[aW[VU	SbWUV	eŜ̂_Ti	WXVZ[iX	ST	SVVSf	Zb	g_ZVUWUTW_ZTj]UWUTW_ZT	bSa_\_W_Û	Y_WX	Z[W\UW	aZTWVZ\	̂WV[aW[VÛc	dXU	eVZkUaW	YZ[\]	gU	aZT]_W_ZTU]	WZ	UT̂[VU	S\\	VUl[_VURUTŴ	Zb	WXU	mUeSVWRUTW	Zb	n[g\_a	oZVĥ	pWZVRYSWUV	qSTSiURUTW	pUaW_ZT	SVU	RUWc	rReSaŴ	YZ[\]	gU	\Û̂	WXST	̂_iT_b_aSTWc		 		��	�����	��s���t	�������t	��	�
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��	����������v		 	 		 	 	 	 	 	wxyz{yyx|}~		�\ZZ]	�S�SV]̂�	�aaZV]_Ti	WZ	WXU	�U]UVS\	�RUViUTaf	qSTSiURUTW	�iUTaf	���q��	�SW_ZTS\	�\ZZ]	rT̂[VSTaU	�SWU	qSè	]SWU]	qSf	��̀	����̀	TZ	eZVW_ZT	Zb	WXU	eVZkUaW	̂_WU	bZV	YX_aX	]U�U\ZeRUTW	_̂	eVZeẐU]	\_Û	Y_WX_T	S	b\ZZ]	XS�SV]	�ZTÙ	ST]	WXUVU	YZ[\]	gU	TZ	_ReSaWc		d̂[TSR_	ST]	pU_aXU	�ZTÛ�	dXUVU	SVU	WYZ	eV_RSVf	WfeÛ	Zb	Ŵ[TSR_	�[\TUVSg_\_Wf	_T	pSTWS	�V[�	�Z[TWfc	dXU	b_V̂W	_̂	S	WU\UŴ[TSR_	ZV	]_̂WSTW	̂Z[VaU	Ŵ[TSR_	bVZR	U\̂UYXUVU	_T	WXU	nSa_b_a	�aUSTc	dX_̂	WfeU	Zb	Ŵ[TSR_	_̂	aSeSg\U	Zb	aS[̂_Ti	̂_iT_b_aSTW	]ÛWV[aW_ZT	_T	pSTWS	�V[�	�Z[TWfc	�ZYU�UV̀	WX_̂	WfeU	Zb	Ŵ[TSR_	YZ[\]	[̂[S\\f	S\\ZY	W_RU	bZV	WXU	d̂[TSR_	oSVT_Ti	pf̂WUR	bZV	WXU	nSa_b_a	�aUST	WZ	YSVT	WXVUSWUTU]	aZŜWS\	SVUŜ	_T	W_RU	bZV	U�Sa[SW_ZT	��Z[TWf	Zb	pSTWS	�V[�	�����c	�	iVUSWUV	V_̂h	WZ	WXU	�Z[TWf	Zb	pSTWS	�V[�	_̂	S	Ŵ[TSR_	iUTUVSWU]	Ŝ	WXU	VÛ[\W	Zb	ST	USVWXl[ShU	S\ZTi	ZTU	Zb	WXU	RSTf	USVWXl[ShU	bS[\Ŵ	_T	WXU	VUi_ZTc	��UT	S	RZ]UVSWU	USVWXl[ShU	aZ[\]	aS[̂U	S	\ZaS\	̂Z[VaU	Ŵ[TSR_	bVZR	̂[gRSV_TU	\ST]̂\_]_Ti	_T	qZTWUVUf	�Sfc	�	\ZaS\	̂Z[VaU	Ŵ[TSR_	iUTUVSWU]	gf	ST	USVWXl[ShU	ZT	STf	Zb	WXU	bS[\Ŵ	SbbUaW_Ti	pSTWS	�V[�	�Z[TWf	YZ[\]	SVV_�U	k[̂W	R_T[WÛ	SbWUV	WXU	_T_W_S\	̂XZahc	dXU	\Sah	Zb	YSVT_Ti	W_RU	bVZR	̂[aX	S	TUSVgf	U�UTW	YZ[\]	VÛ[\W	_T	X_iXUV	aS[̂S\_W_Û	WXST	_b	_W	YUVU	S	]_̂WSTW	Ŵ[TSR_	��Z[TWf	Zb	pSTWS	�V[�	�����c	pU_aXÛ	SVU	VUa[VVUTW	YS�Û	Ẑa_\\SW_Ti	gSah	ST]	bZVWX	_T	ST	UTa\ẐU]	ZV	̂UR_�UTa\ẐU]	gZ]f	Zb	YSWUVc	dXUf	SVU	Wfe_aS\\f	aS[̂U]	gf	̂WVZTi	Y_T]̂	̀̂WZVR	bVZTŴ̀	ZV	USVWXl[ShÛc		dXU	eVZkUaW	̂_WU	_̂	\ZaSWU]	SeeVZ�_RSWU\f	�c�	R_\Û	_T\ST]̀	SeeVZ�_RSWU\f	�c�	WZ	�	R_\U	gUfZT]	WXU	UbbUaŴ	Zb	S	Ŵ[TSR_c		dXU	eVZkUaW	̂_WU	_̂	\ZaSWU]	SeeVZ�_RSWU\f	�c��	R_\Û	bVZR	�ZVaZVST	�SiZZT	ST]	YZ[\]	TZW	gU	SbbUaWU]	gf	S	̂U_aXUc		dXUVUbZVÙ	WXUVU	YZ[\]	gU	TZ	_ReSaWc		 		��������	����	��	�D������	��;�
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STUVWUUTXYZ		[\\	]̂_̀ab	cdaef	dgèhiej	dfe	eklefièhìg	d	\dhm	̂n	j_jadìdo\e	cdaef	j_ll\b	p_e	â	gf̂_̀pcdaef	̂qefpfdna	d̀p	pirìijsep	dqdi\doi\iab	̂n	jafedrn\̂ct	uehd_je	̂n	asijv	ĥ f̂pìdaep	cdaef	feĵ_fhe	rd̀dgerèa	sdj	oeè	̂n	lfirdfb	ĥ h̀ef̀	â	ase	]̂_̀ab	d̀p	â	wxy	z{|}~��	�{wy|	{�y��}y��	��	|y��}|y�	��	�w{wy	�{��	y{�x	~�	wxy	�~��w���	�{wy|	{�y��}y�	jefqìg	r̂ fe	asd̀	�v���	ĥ`̀ehaî̀ j	r_ja	_lpdae	aseif	�fod̀	�daef	�d̀dgerèa	�\d̀j	�����j�	eqefb	niqe	bedfjv	cias	ase	r̂ ja	fehèa	_lpdaej	ĥrl\eaep	ì	����t	]̂_̀ab	jadnn	dfe	ĉ fmìg	cias	ase	cdaef	dgèhiej	̂ 	̀qdfî_j	ìaegfdaep	fegî̀ d\	cdaef	rd̀dgerèa	lf̂gfdrj	â	lf̂qipe	n̂f	j_jadìdo\e	cdaef	j_ll\b	d̀p	lf̂aehaî̀ 	̂n	ase	èqif̂ r̀èat		�nnehaiqe	cdaef	ĥ j̀efqdaî̀ 	lf̂gfdrj	sdqe	fep_hep	̂qefd\\	cdaef	perd̀p	ì	ase	ldja	��	bedfjv	pejliae	ĥ àì_ìg	gf̂cast	�̀	[_g_ja	����v	ase	ûdfp	̂n	�_lefqiĵfj	d̀p	âsef	dgèhiej	dp̂laep	ase	�d̀ad	]f_ 	�̀aegfdaep	¡egî̀ d\	�daef	�d̀dgerèa	��¡���	�\d̀	�lpdae	����v	csihs	ipèainiej	qdfî_j	jafdaegiej	d̀p	lf̂¢ehaj	â	dppfejj	ase	h_ffèa	cdaef	feĵ_fhe	hsd\\ègej	̂n	ase	fegî̀ t	£asef	enn̂faj	_̀pefcdb	̂f	_̀pef	ĥ j̀ipefdaî̀ 	dfe	jâfrcdaef	rd̀dgerèav	gf̂_̀pcdaef	fehsdfge	èsd̀herèav	ìhfedjep	cdjaecdaef	fe_jev	d̀p	afd̀jnef	̂n	cdaef	dr̂ g̀	dgèhiej	â	lf̂qipe	n̂f	r̂ fe	ennihièa	d̀p	fe\ido\e	_jet		¤se	]̂_̀ab	ij	d\ĵ	ĉ fmìg	h\̂je\b	cias	cdaef	dgèhiej	â	irl\erèa	ase	�_jadìdo\e	¥f̂_̀pcdaef	�d̀dgerèa	[ha	��¥�[�	̂ n	����t	ub	¦d̀_dfb	����v	¥f̂_̀pcdaef	�_jadìdoi\iab	�\d̀j	ci\\	oe	peqe\̂lep	n̂f	aĉ 	odjìj	ì	�d̀ad	]f_ 	]̂_̀ab	asda	dfe	pejig̀daep	dj	hfiaihd\\b	̂qefpfdnaepv	�d̀ad	]f_ 	�ip§]̂_̀ab	d̀p	]̂ffd\iâj	§	�d¢df̂	̈d\\ebt	¤seje	l\d̀j	ci\\	fe©_ife	rd̀dgerèa	dhaî̀ j	ob	d\\	_jefj	̂n	edhs	odjì	â	fep_he	l_rlìgv	peqe\̂l	j_ll\erèad\	j_ll\iejv	d̀p	adme	rd̀dgerèa	dhaî̀ j	â	dhsieqe	gf̂_̀pcdaef	j_jadìdoi\iab	ob	����t		[	rd̀dgerèa	l\d̀	n̂f	ase	�d̀ad	�dfgdfiad	udjì	ci\\	oe	ĥrl\eaep	ob	����v	cias	j_jadìdoi\iab	â	oe	dhsieqep	ob	����t	¤se	lf̂¢eha	ij	\̂hdaep	ì	ase	�d̀ad	]f_ 	�ip§]̂_̀ab	¥f̂_̀pcdaef	udjìt	�̀	����v	�̂©_e\	]feem	�daef	ªijafiha	��©]�ª�v	]èafd\	�daef	ªijafiha	�]�ª�v	]̂_̀abv	d̀p	]iab	̂n	�d̀ad	]f_ 	dp̂laep	d	¦̂ìa	�̂cefj	[gfeerèa	â	n̂fr	ase	�d̀ad	]f_ 	�ip§]̂_̀ab	¥f̂_̀pcdaef	[gèhb	n̂f	rd̀dgerèa	̂n	ase	�ip§]̂_̀ab	udjì	_̀pef	�¥�[t		�©]�ª	peqe\̂lep	iaj	̂c̀ 	]̂rr_̀iab	�daef	�\d̀	d̀p	sdj	oeè	dhaiqe\b	eqd\_daìg	j_ll\erèad\	j_ll\b	d̀p	perd̀p	fep_haî̀ 	̂laî̀ jt	�ìhe	ase	j_jadìdo\e	gf̂_̀pcdaef	rd̀dgerèa	l\d̀	ij	jai\\	oeìg	peqe\̂lepv	ase	lf̂¢eha	ci\\	ĥrl\b	cias	�]]]	]sdlaefj	��t��	��daef	]̂ j̀efqdaî̀ 	«	�daef	�nnihièa	¬d̀pjhdlìg�v	­t�®	��daef	]̂ j̀efqdaî̀ �	d̀p	­t­�	��daef	�e\\j�v	dj	ce\\	dj	]sdlaef	­t­�	��daef	�bjaerj�	jehaî̀ 	­t­�t���	��daef	_je	redj_ferèa	d̀p	fel̂faìg�v	â	èj_fe	asda	ia	ci\\	̀ â	ĥ ǹ\iha	cias	̂f	̂ojaf_ha	irl\erèadaî̀ 	̂n	h_ffèa	cdaef	©_d\iab	ĥ àf̂\	l\d̀j	̂f	j_jadìdo\e	gf̂_̀pcdaef	rd̀dgerèa	l\d̀j	j_hs	dj	ase	�d̀ad	]f_ 	�¡���	d̀p	����	n̂f	ase	]iab	̂n	�d̀ad	]f_ 	�daef	ªijafihat	
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�	���������[	 	 		 	 	 	 	 	\]̂_̀^̂]abc		def	ghijfkl	mifn	oil	pokqrmf	sot	fqfufol	lesl	virqm	getnpksqqt	mpwpmf	so	fnlsxqpnefm	kiuuroplty	zi	pugskl	virqm	ikkrhy				 		����
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��[	 	 		 	 	 	 	 	\]̂_̀^̂]abc		def	ghijfkl	virqm	oil	ksrnf	s	np~op�pksol	fowphioufolsq	pugskl	mrf	li	s	kio�qpkl	vple	sot	qsom	rnf	gqso�	giqpkpfn�	ih	hf~rqslpion	smiglfm	�ih	lef	grhginf	i�	swipmpo~	ih	uplp~slpo~	so	fowphioufolsq	f��fkly		def	ghijfkl	virqm	sqni	nff�	so	iwfhhpmpo~	�pompo~	i�	grxqpk	ofkfnnplt	som	ih	xfof�pl	gfh	�fofhsq	�qso	�iqpkt	ziy	�y��y�	�ih	ghiginfm	�fwfq	i�	�fhwpkf	pugsklny	zi	pugskln	shf	solpkpgslfmy					1*4V�S-	�V&�U��V&	X����	��
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[	 	 		 	 	 	 	 	\]̂_̀^̂]abc			def	nplf	mifn	oil	kiolspo	sot	�oivo	upofhsq	hfnirhkfn	lesl	virqm	xf	i�	wsqrf	li	lef	hf~pio	som	lef	hfnpmfoln	i�	lef	nlslfy		defhf�ihf�	oi	pugskl	pn	solpkpgslfm	�hiu	ghijfkl	pugqfufolslpioy				 		�
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	<���[		 		 	 	 	 	 	\]̂_̀^̂]abc		def	ghijfkl	nplf	pn	�iofm	��������	���	som	������	vepke	pn	oil	kionpmfhfm	li	xf	so	��lhsklpwf	�nf	�iof	�����	oih	mifn	pl	eswf	s	qsom	rnf	mfnp~oslpio	vple	s	�rshht	�fnp~oslpio	�wfhqst	���	��irolt	i�	�sols	�hr�	�����y		defhf�ihf�	oi	gilfolpsqqt	np~op�pksol	qinn	i�	swspqsxpqplt	i�	s	�oivo	upofhsq	hfnirhkf	i�	qiksqqt	pugihlsol	upofhsq	hfnirhkf	hfkiwfht	�f�lhsklpio�	nplf	mfqpofslfm	io	s	qiksq	~fofhsq	gqso�	ngfkp�pk	gqso	ih	ilefh	qsom	rnf	gqso	virqm	ikkrh	sn	s	hfnrql	i�	lepn	ghijfkly		
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�d	 	 		 	 	 	 	 	efghiggfjkl			mnopqr	ns	tupqu	mvow	xypyvuz	{zup	|}y	mnopqr	ns	tupqu	mvow	}u~	pnq	u�n�qy�	pn�~y	q}vy~}nz�~	snv	�np~qvo�q�np	pn�~y�	|}y	snzzn��p�	u��z��u�zy	pn�~y	vyzuqy�	�nz��r	�~	snop�	�p	q}y	�n�~y	�zy�ypq	ns	q}y	tupqu	mvow	mnopqr	xypyvuz	{zup	�tupqu	mvow	mnopqr	������			|}y	xypyvuz	{zup	�npqu�p~	q}y	snzzn��p�	qu�zy~�	�}��}	~�y��s�y~	q}y	u��y�qu�zy	vup�y	ns	pn�~y	y��n~ovy	�r	zup�	o~y	qr�y	�|u�zy	����	up�	�u���o�	uzzn�u�zy	pn�~y	y��n~ovy	snv	~quq�npuvr	pn�~y	~nov�y~	�|u�zy	�����			 �����	���	����������	�� ¡¢£�	¤¥����������	¦�¥£�§	¡̈	©¡ª§�	«¬�¡§¢ �	�­	®�¥̄	¤§�°	±²³́µ¶¶·	̧¶¹º»	»¼½¶º³·»	¾»¿º³·»µ	¿́	́À»	½·¶½»·́Á	Â¹̧»	¶Ã	·»Ä»¹Å¹̧Æ	Â¿̧µ	³º»	ÇÈÉÊ	ËÌÍ	 ÎÏÐÐËÉÑÒÓ	ÉÏÑÌÍ	ÍÔÕÏÌËÖÍ	ÊÉÇ	×Ø	ÎÉÍÇÙ	ÚÛ		 ÜÜ	 ÝÞ	 ÝÜ	 ßÞ	 ßÜ	 àÞ	 	�	 áâãäåâæçäèéêëìåíäæí	î	ïäæíéâ	ðèñäéòó	ôõöéâ÷ó	øì�äéâ	�ìñâó	øõéçä	ðèñäéòó	øìçâéãó	�ìçâéã	 	 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 	�	 ï��ììéãó	ëä��è�äâãó	áâéäíäìõã	�æãçäçõçäìæãó	øââçäæí	�èééãó	�ìãöäçèéã	 	 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 	�	 	õçåìì�	ïöì�çã	
�âæè	ì�	ðè�äéäçòó	�éèòí�ìõæåãó	�âäí��ì��ììå	�è�
ã	 	 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 	�	 	��ä�â	�õäéåäæíãó	�õãäæâãã	�ìññâ��äèé	èæå	��ì�âããäìæèé	 	 	 	 	 	 	 		 	 	 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 	«	 �æåõãç�äèéó	øèæõ�è�çõ�äæíó	�çäéäçäâãó	
í�ä�õéçõ�â	 	 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 		 	 	 	 	 	 		 ÉÏÖÐÈÇÇÓ	ÈÎÎÍÕÒÈÛÇÍ�	ïöâ�ä�ä�	éèæå	õãâ	äã	ãèçäã�è�çì�òó	�èãâå	õöìæ	ç�â	èããõñöçäìæ	ç�èç	èæò	�õäéåäæíã	äæ�ìé�âå	è�â	ì�	æì�ñèé	�ìæ�âæçäìæèé	�ìæãç�õ�çäìæó	�äç�ìõç	èæò	ãöâ�äèé	æìäãâ	äæãõéèçäìæ	�â�õä�âñâæçãó	èæå	�èæ	ñââç	ç�â	äæåìì�	æìäãâ	ãçèæåè�åã�	

�������� !�"#$�%# &�' ()*+,-.+/0,-!/+12!/),!3/!++.+!3!0..+
M. 

1. □ □ □ 
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	 STUVWXWTUYZZ[	YSS\]XŶ Z\_			àb	cdefghicgjde	dh	kalamdnoaeg	fpdimk	qa	iekahgrsae	demt	rugah	r	kagrjmak	rermtfjf	du	gpa	edjfa	hakicgjde	havijhaoaegf	jf	orka	rek	eaakak	edjfa	jefimrgjde	uargihaf	jecmikak	je	gpa	kafjwe	gd	oaag	jegahjdh	rek	axgahjdh	edjfa	fgrekrhkfy	bpaha	rnnmjcrqmaz		 UT{|YZZ[	}UYSS\]XŶ Z\_			àb	cdefghicgjde	dh	kalamdnoaeg	fpdimk	waeahrmmt	qa	kjfcdihrwakz		~u	eab	cdefghicgjde	dh	kalamdnoaeg	kdaf	nhdcaaky	r	kagrjmak	rermtfjf	du	gpa	edjfa	hakicgjde	havijhaoaegf	oifg	qa	orka	rek	eaakak	edjfa	jefimrgjde	uargihaf	jecmikak	je	gpa	kafjwe	gd	oaag	jegahjdh	rek	axgahjdh	edjfa	fgrekrhkfy	bpaha	rnnmjcrqmaz		 SZ\Y{Z[	}UYSS\]XŶ Z\�		̀ab	cdefghicgjde	dh	kalamdnoaeg	fpdimk	waeahrmmt	edg	qa	iekahgrsaez		�����	��	�����	�������	����	����������	���������	��	���	����������	�����	������	��	��������	���	���������	�����		  ¡¢£¤	¥¦§	̈¡©ª«¬«	­££®̄¡¢£¤	°®ª±¤	²©³®±¬́¤	µ¶¡¶ª®·¡́ 	̧°®ª±¤	µ®¬́¹¤±º»¼		 �����½�¾¿À	¾Á	ÂÃ	��	��	�ÃÀ	 Ä������½�¾��¿À	¾��	�Ã	��	Á	ÂÃÀ	Å�����	Æ�Ç	È	�É�����	������	�����	��É���	��	¾ÊÀ	 ¿�	 �¿	Ã�Ë�½�½	��É���	��	¾ÊÀ	 Á�	 Ì¿	Ã�Ë�½�½	��É��	��	È	Í½�����É�	Ä����	¾�À	 Ì¿	 Ì�	��	Î	�������	¾�À		Â�	�����½����	��	���	��������	����	��	���	�����É���	����	����	Ï���	�����½�����	���	�������É�����	��	�����	½���������	½��������	���	���������	½��	��	�������	��	���	��������	����	��	�����	��������	��	�����	��������	����	�����	½���������	½�������	¾�À	Â������	����	Ð����	���	�����É���	����	���	�������	��	��	��������	������	�������½�	�����	¾ÊÀ	ÑÒÓÔÕ	Ö×Ø×Ö	Ù×ÚÛÓÜ×Ù×ÔÝÛ	ÛÞÚÖÖ	ß×	ÙÚÕ×	àáÝÞ	âÛÖÒàã	Ù×Ý×Ü	Ü×ÛäÒÔÛ×	¾�À	ÑÒÓÔÕ	Ö×Ø×Ö	Ù×ÚÛÓÜ×Ù×ÔÝÛ	ÛÞÚÖÖ	ß×	ÙÚÕ×	àáÝÞ	âåÚÛÝã	Ù×Ý×Ü	Ü×ÛäÒÔÛ×	¾¿À	Â���Ð����	��É���	�����	��	������	��	���	�½�����	�����	��É���	Ð����	���	�½�����	��É���	�Ë����	���	����Ð����	��É����	Â���Ð����	��É���	�����	��	�������	¿	��	��	���	�½�����	������	Æ�Ç	��	��	�����	��	��	��Ð��	����	���	����Ð����	��É���	

æçèéêëìí	îíïðñçòð	óæô	õö÷���������î����î�ö�î	�î����î	î����
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STUVWX	TY	Z[VW[	S\U]	ST̂_	à_\_	[\_	VT	STUVWX	TY	Z[VW[	S\U]	T\̂bV[Vc_d	Wa[W	de_cbYbc[ffX	\_gUf[W_	cTVdW\UcWbTV	T\	Te_\[WbTV[f	VTbd_	f_h_fdi	jTk_h_\l	Z_cWbTV	mnimoipopqrs	qt_V_\[f	VTbd_	\_gUf[WbTV	[V̂	UVf[kYUf	VTbd_s	TY	Wa_	ZSSS	cTVW[bVd	Wa_	YTffTkbVg	f[VgU[g_	\_g[\̂bVg	VTbd_	bue[cWdv	qrs	wT	Ud_l	_xc_eW	[	W_ueT\[\X	cTVdW\UcWbTV	Te_\[WbTVl	da[ff	y_	e_\ubWW_̂	kabca	c\_[W_d	VTbd_	kabca	bd	YTUV̂	yX	Wa_	zf[VVbVg	STuubddbTV	VTW	WT	cTVYT\u	WT	Wa_	VTbd_	e[\[u_W_\d	_dW[yfbda_̂	yX	̀[yf_	{|}	[V̂	̀[yf_	{|n	TY	Wa_	Z[VW[	S\U]	STUVWX	t_V_\[f	zf[V	y_XTV̂	Wa_	yTUV̂[\b_d	TY	Wa_	e\T~_cW	dbW_	[W	dW[V̂[\̂	[WuTdea_\bc	e\_ddU\_i	�U\Wa_\l	ZSSS	mnimpip�pqrs	q�xc_eWbTVds	fbubWd	cTVdW\UcWbTV	aTU\d	[d	YTffTkdv	qrs	wTbd_	dTU\c_d	VT\u[ffX	[V̂	\_[dTV[yfX	[ddTcb[W_̂	kbWa	cTVdW\UcWbTVl	\_e[b\l	\_uT̂_fbVgl	T\	g\[̂bVg	TY	[VX	\_[f	e\Te_\WXl	e\Thb̂_̂	[	e_\ubW	a[d	y__V	TyW[bV_̂	Y\Tu	Wa_	STUVWX	[d	\_�Ub\_̂l	[V̂	e\Thb̂_̂	d[b̂	[cWbhbWb_d	W[�_	ef[c_	y_Wk__V	Wa_	aTU\d	TY	�vpp	[iui	[V̂	ovpp	eiui	TV	k__�̂[Xd	UVf_dd	Wa_	�Ubf̂bVg	�YYbcb[f	a[d	bV	[̂h[Vc_	[UWaT\b]_̂	d[b̂	[cWbhbWb_d	WT	dW[\W	[W	�vpp	[iui	[V̂�T\	cTVWbVU_	VT	f[W_\	Wa[V	�vpp	eiui	ZUca	[cWbhbWb_d	da[ff	VTW	W[�_	ef[c_	TV	Z[WU\̂[Xd	UVf_dd	Wa_	�Ubf̂bVg	�YYbcb[f	a[d	bV	[̂h[Vc_	[UWaT\b]_̂	d[b̂	[cWbhbWb_dl	[V̂	e\Thb̂_̂	d[b̂	[cWbhbWb_d	W[�_	ef[c_	y_Wk__V	{vpp	[iui	[V̂	ovpp	eiui	[V̂	VT	uT\_	Wa[V	Wa\__	Z[WU\̂[Xd	e_\	uTVWai	ZUca	[cWbhbWb_d	da[ff	VTW	W[�_	ef[c_	TV	ZUV̂[X	T\	[	Y_̂_\[f	aTfb̂[X	UVf_dd	Wa_	�Ubf̂bVg	�YYbcb[f	a[d	bV	[̂h[Vc_	[UWaT\b]_̂	dUca	kT\�	TV	[	ZUV̂[X	T\	Y_̂_\[f	aTfb̂[Xl	T\	̂U\bVg	_[\fb_\	uT\VbVg	T\	f[W_\	_h_VbVg	aTU\d	TY	[	k__�̂[X	T\	Z[WU\̂[Xi	Z_VdbWbh_	�_c_eWT\d	ZTu_	f[V̂	Ud_d	[\_	g_V_\[ffX	\_g[\̂_̂	[d	y_bVg	uT\_	d_VdbWbh_	WT	VTbd_	Wa[V	TWa_\d	̂U_	WT	Wa_	WXe_	TY	eTeUf[WbTV	g\TUed	T\	[cWbhbWb_d	bVhTfh_̂i		Z_VdbWbh_	eTeUf[WbTV	g\TUed	g_V_\[ffX	bVcfÛ_	cabf̂\_V	[V̂	Wa_	_f̂_\fXi		wTbd_	d_VdbWbh_	f[V̂	Ud_d	WXebc[ffX	bVcfÛ_	[ff	\_db̂_VWb[f	Ud_d	qdbVgf_|	[V̂	uUfWb|Y[ubfXl	uTybf_	aTu_dl	̂T\ubWT\b_dl	[V̂	dbubf[\	Ud_dsl	aTdebW[fdl	VU\dbVg	aTu_dl	dcaTTfdl	[V̂	e[\�di			à_	V_[\_dW	d_VdbWbh_	\_c_eWT\dl	V_bgayT\bVg	̂k_ffbVgdl	[\_	fTc[W_̂	[ee\Txbu[W_fX	}p	Y__W	WT	Wa_	k_dW	TY	Wa_	e\T~_cW	[\_[i			�ue[cWd	zTW_VWb[f	̀_ueT\[\X	STVdW\UcWbTV	wTbd_	�ue[cWd			̀a_	Ud_	TY	cTVdW\UcWbTV	_�Ubeu_VW	WT	[ccTuefbda	Wa_	e\T~_cW	kTUf̂	\_dUfW	bV	VTbd_	bV	Wa_	e\T~_cW	[\_[l	bi_il	cTVdW\UcWbTV	]TV_i	̀[yf_	n	daTkd	WXebc[f	VTbd_	f_h_fd	YT\	cTuuTV	cTVdW\UcWbTV	_�Ubeu_VWi	

��������	��������	���	������ �¡¢���¡�£¤�¡���¥¡��� ��¥�¢  �
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														RST	UVWXYTU	VZ	[V\UT	]Ŝ]	̂XT	[VX_̂ `̀a	_T̂UWXTb	̂]	cd	ZTT]e	̂XT	WUTb	]V	bT]TX_\[T	]ST	[V\UT	T̀fT̀U	̂]	[T̂Xga	UT[U\]\fT	XTYTh]VXU	ga	̂]]T[Ŵ]\[i	j	bk	ZVX	T̂YS	bVWg̀\[i	VZ	b\U]̂[YT	ZVX	hV\[]	UVWXYTU	VZ	[V\UT	UWYS	̂U	VhTX̂]\[i	YV[U]XWY]\V[	TlW\h_T[]m		nV\UT	̀TfT̀U	̂]	]ST	[T̂XTU]	UT[U\]\fT	XTYTh]VXU	ZVX	T̂YS	U\]T	oTXT	̂[̂ àpTb	V[	̂	oVXU]qŶUT	ĝU\Ue	WU\[i	]ST	TlW\h_T[]	o\]S	]ST	S\iSTU]	[V\UT	̀TfT̀	TrhTY]Tb	]V	gT	WUTbm			s̀]SVWiS	YV[U]XWY]\V[	̂Y]\f\]\TU	oVẀb	̀\tT̀a	VYYWX	bWX\[i	b̂a]\_T	SVWXUe	[V\UT	_̂a	gT	Ŵb\g̀T	]V	[T̂Xga	XTU\bT[]Um	uVoTfTXe	hTX\VbU	VZ	[V\UT	TrhVUWXT	oVẀb	gT	]T_hVX̂Xam		nV\UT	ZXV_	YV[U]XWY]\V[	̂Y]\f\]a	_̂ a	f̂Xa	UWgU]̂[]\̂̀ à	V[	̂	b̂aq]Vqb̂a	ĝU\Um			vV[U]XWY]\V[	̂Y]\f\]a	oVẀb	gT	TrhTY]Tb	]V	WUT	TlW\h_T[]	̀\U]Tb	\[	R̂g̀T	wm		k̂UTb	V[	]ST	Ŷ]\f\]\TU	hXVhVUTb	ZVX	]ST	hXVxTY]e	]ST	TlW\h_T[]	o\]S	]ST	̀VWbTU]	VhTX̂]\[i	[V\UT	̀TfT̀	]Ŝ]	oVẀb	gT	WUTb	VZ]T[	bWX\[i	̂Y]\f\]a	oVẀb	gT	̂[	TrŶf̂]VX	VX	YT_T[]	_\rTXe	oS\YS	oVẀb	hXVbWYT	[V\UT	̀TfT̀U	VZ	yc	bks	̂]	̂	b\U]̂[YT	VZ	cd	ZTT]m		RST	[T̂XTU]	UT[U\]\fT	XTYTh]VX	\U	V̀Ŷ]Tb	̂hhXVr\_̂]T̀a	zd	ZTT]	ZXV_	]ST	YV[U]XWY]\V[	U\]Tm		s]	]Ŝ]	b\U]̂[YTe	]ST	bTY\gT̀	̀TfT̀	o\̀̀	[V]	gT	XTbWYTbm		uVoTfTXe	]STUT	\_ĥY]U	oVẀb	gT	]T_hVX̂Xa	{z|	oTTtU}	̂[b	USVX]	\[	bWX̂]\V[	bWT	]V	]\_T	XTU]X\Y]\V[U	V[	gW\̀b\[i	̂[b	iX̂b\[i	hTX_\]U	\UUWTb	ga	]ST	vVW[]a	VZ	~̂[]̂	vXWpm	s̀ 	̀YV[U]XWY]\V[	̂Y]\f\]\TU	oVẀb	gT	XTU]X\Y]Tb	]V	]ST	SVWXU	VZ	ŷ_	]V	ch_	�V[b̂a	]SXVWiS	�X\b̂am			

s\X	vV_hXTUUVX	 yd	k̂YtSVT	 yd	vŜ\[	~̂o	 yc	vV_ĥY]VX	 yz	vV[YXT]T	�\rTX		 yc	vV[YXT]T	�W_h		 yz	vV[YXT]T	~̂o	 �d	vX̂[T	 yw	�VpTX	 yc	�W_h	RXWYt	 y|	�rŶf̂]VX	 yc	�̀̂ ]	kTb	RXWYt	 y|	�VXt	�\Z]	 �c	�T[TX̂]VX	 yz	�X̂bTX	 yc	uVTqX̂_	 �d	�̂Yt	û__TX	 yy	�V̂bTX	 yd	�̂fTX	 yc	�\YtqWh	RXWYt	 cc	�[TW_̂ ]\Y	RVV̀	 yc	�V̀̀TX	 yc	RXTT	vS\hhTX	 y�	RXWYt	 y|	~VWXYT�	�TbTX̂̀	RX̂[U\]	sW]SVX\]ae	zddje	zd�ym	

��������	��������	���	����� ¡�¢£� �¢�¤¥�¢���¦¢���¡��¦�£¡¡�
Table 3: Typical Noise Levels for Common Construction Equipment (at 50 feet) 



����������	
�������
����	�������	���	��
���	�������	������
�������
����	��
������		 ��� !�"#$$%	&"'!"(")#!�	*+,#)�	 - ..	�/#!	&"'!"(")#!�	0"�/	1"�"'#�"�!	*!)�2,�2#� 3	 - ..	�/#!	&"'!"(")#!�	*+,#)�	 4�	*+,#)�		

	�556	7�6	889:;;<	=����
���	��>��������	 	 ?@AB	C	DE		 	 FGHI	HBJKLKGM	NOPOPQPE	

RSTUV	WVXVYZ[V\	\]YTXW	̂YS_V̀[	̀SXU[Y]̀[TSX	aS]b\	TX̀YVZUV	[cV	ZdeTVX[	XSTUV	bVfVbU	TX	Z\_Z̀VX[	ZYVZUg		hSXU[Y]̀[TSX	aS]b\	eV	[Vd̂ SYZYi	ZX\	WTfVX	[cV	bTdT[V\	\]YZ[TSX	Sj	[cTU	Td̂ Z̀[	T[	TU	̀SXUT\VYV\	[S	eV	bVUU	[cZX	UTWXTjT̀ZX[g				k
�
������	��	
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��n	 	 		 	 	 	 	 	opqrsqqptuv	wcV	]UV	Sj	̀SXU[Y]̀[TSX	ZX\	WYZ\TXW	Vx]T̂dVX[	aS]b\	̂S[VX[TZbbi	WVXVYZ[V	V̂YTS\T̀	fTeYZ[TSX	TX	[cV	̂YS_V̀[	ZYVZg	wcTU	Td̂ Z̀[	aS]b\	eV	[Vd̂ SYZYi	ZX\	̂VYTS\T̀	ZX\	TU	XS[	VŷV̀[V\	[S	̀Z]UV	\ZdZWVz	[cVYVjSYV{	Td̂ Z̀[U	ZYV	XS[	VŷV̀[V\	[S	eV	UTWXTjT̀ZX[g				 		|��	�	5��}
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�X	 	 		 	 	 	 	 	YZ[\][[Ẑ_̀		~clnic	�oss	�~��	����	ko�lcj	��	�f�celfe	�cee�	�efwl	ol	�����	hbnl�cj	ibc	wn�	ienlkdfeiniofl	ovdnhik	nec	ojcliorocj	qljce	����t	~dchorohnss��	ibc	sc�oksniofl	joechicj	ibc	�����	��	������������	 ���¡�	��	¢������£	��¤	¥�����¡¦	§ ¢¥̈	��	���©	��	¤��������	ª����¡�	���	ojclior�ol�	ienlkdfeiniofl	ovdnhikt	«¬­	okkqcj	oik	®achblohns	�j�okfe�	fl	��nsqniol�	aenlkdfeiniofl	̄vdnhik	ol	����°	�±chcv�ce	���²�	if	nkkoki	denhioioflcek	ol	ovdscvcliol�	ibc	����	�qojcsolck	ec�okoflk	if	qkc	�cbohsc	vosck	ien�cscj	�³́ a�	nk	ibc	decrceecj	vcieoh	rfe	nkkckkol�	dnkkcl�ce	�cbohsc	ecsnicj	ovdnhikt	abc	����	�qojcsolck	wcec	nskf	qdjnicj	ol	±chcv�ce	���²�	kqhb	ibni	�cbohsc	sc�cs	fr	kce�ohc	�µ«~�	woss	lf	sfl�ce	�c	qkcj	nk	n	jcicevolnli	fr	ko�lorohnli	cl�oeflvclins	ovdnhik�	nlj	nl	nlns�kok	fr	³cbohsc	́osck	aen�cscj	�³́ a�	woss	�c	ecpqoecj	nk	fr	�qs�	����t	�	jokhqkkofl	fr	hflkokiclh�	woib	ibc	~nlin	�eq¶	�fqli�	�clcens	¬snl	µ«~	dfsoh�	ok	def�ojc	�csfw	rfe	olrfevnioflns	dqedfkck	fls�t		~nlin	�eq¶	�fqli�	�clcens	¬snl	¬fsoh�	�t��t�	ckin�sokbck	n	jckoecj	µ«~	fr	�	nlj	n	volovqv	µ«~	fr	±t	�	ienlkdfeiniofl	kiqj�	rfe	ibc	defgchi	wnk	decdnecj	��	·cmn�fl	aenlkdfeiniofl	�flkqsinlik�	̄lht�	jnicj	«hif�ce	��	����	��iinhbvcli	̧�t		�k	jckheo�cj	ol	ibc	ienlkdfeiniofl	kiqj��	ibc	defgchi	wfqsj	�clcenic	nddefmovnics�	�¹¹	lci	lcw	jnos�	ieodk	nlj	��	dtvt	dcnº	ieodkt	abc	njjcj	defgchi	ieodk	if	ibc	kfqib�fqlj	nddefnhb	ni	ibc	́ nhocs	��clqc»�ndoifsn	­fnj	olicekchiofl	wfqsj	olhecnkc	ibc	heoiohns	vf�cvcli	��	vfec	ibnl	flc	dcehcli	qljce	defgchi	hfljoioflk�	wbohb	wfqsj	hecnic	nl	fdcenioflns	jcrohoclh�t	·fwc�ce�	ibc	olicekchiofl	wfqsj	lfi	vcci	ko�lns	wneenli	ecpqoecvclik�	nlj	lf	fibce	rcnko�sc	ovdef�cvclik	nec	n�nosn�sct	abc	defgchi	wfqsj	kccº	nl	f�ceeojol�	roljol�	fr	dq�soh	lchckkoi�	nlj	fe	�clcroi	dce	�clcens	¬snl	¬fsoh�	uft	�t��t�	rfe	defdfkcj	µc�cs	fr	~ce�ohc	ovdnhikt	abc	±cdneivcli	fr	¬q�soh	¼feºk	bnk	ec�ocwcj	ibc	ienlkdfeiniofl	kiqj�	nlj	bnk	ckin�sokbcj	ibc	rfssfwol�		rcck»ovdef�cvclik	if	njjeckk	fdcenioflk	nlj	jcko�l	fr	ibc	defgchi½	ibc	jc�csfdvcli	ok	kq�gchi	
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STUV	WXY	Z[X\]̂_[̀X̀T_\	ab̂ [_UVbV\̀	cZade	fVV]	X̀	̀gV	hi[[V\̀	[X̀V	jT̀gT\	̀gV	k_i\̀l	m\TfTVn	oVV	phgVniqVr	hi[[V\̀ql	struuu	f_[	VXhg	njVqqT\v	i\T̀w	ZgV	]ixnTUT]T_\	̂[_̂_]V]	yz	q_̀]	X\n	̀gV[V	X[V	̀j_	V{T]̀T\v	g_i]V]r	̀gV[Vf_[Vr	̀gV	fVV	T]	hXqhiqX̀Vn	X]	y|	biq̀T̂qTVn	xl	stuuu	̂V[	q_̀	f_[	X	̀_̀Xq	_f	s}|~ruuuw	ZgV	̀_̀Xq	Zad	fVV	̂XlbV\̀	_f	s}|~ruuu	T]	̀_	xV	]̂qT̀	VUV\ql	xV̀jVV\	Z[X\]̂_[̀X̀T_\	ab̂ [_UVbV\̀	fVV]	X\n	�_Xn]TnV	ab̂ [_UVbV\̀	fVV]	j_iqn	xV	[V�iT[Vnw	ZgT]	T\f_[bX̀T_\	T]	̂[_UTnVn	f_[	xXhYv[_i\n	nT]hi]]T_\	_\ql	X\n	\_̀	f_[	nV̀V[bT\X̀T_\	_f	Tb̂ Xh̀]w		ZgV	̂[_�Vh̀	nV]Tv\	j_iqn	h_b̂ ql	jT̀g	hi[[V\̀	[_Xn	[V�iT[VbV\̀]r	T\hqinT\v	̀gV	[VviqX̀T_\]	�����	�������	���������	��	���	������	�����	��������	�����������	���	��������	��	�������	_̂̀V\̀TXq	gX X[n]	̀_	b_̀_[T]̀]r	xThlhqT]̀]r	X\n¡_[	̂VnV]̀[TX\]r	X]	jVqq	X]	̀gV	k_i\̀l	_f	pX\̀X	k[i 	¢V̂X[̀bV\̀	_f	£ixqTh	¤_[Y]	¢V]Tv\	k[T̀V[TXw	a\	XnnT̀T_\r	̀gV	]T̀V	̂qX\	]g_j]	̀gX̀	̀gV	[̂_�Vh̀	T]	̂[_̂_]T\v	̀_	Tb̂ qVbV\̀	X	]TnVjXqY	̀gX̀	j_iqn	h_\\Vh̀	̀gV	̀_j\g_i]V]	̀_	̀gV	V{T]̀T\v	]TnVjXqY]	_\	¥X̀̀T]_\	SX\Vw	ZgV	]TnVjXqY	j_iqn	[i\	Xq_\v	̀gV	VX]̀	]TnV	_f	̀gV	\Vj	[_Xn	jT̀gT\	̀gV	̂[_�Vh̀	]T̀Vw	ZgV	]T̀V	̂qX\	Xq]_	]g_j]	X	̂[_̂_]Vn	̂VnV]̀[TX\	X\n	xThlhqV	XhhV]]	qX\V	j_iqn	xV	̂[_UTnVn	_\	̀gV	jV]̀	]TnV	_f	̀gV	̂[_�Vh̀	]T̀V	̀gX̀	Xqq_j]	f_[	X	h_\\Vh̀T_\	̀_	X\	Xn�XhV\̀	nVUVq_̂bV\̀	̀gX̀	f[_\̀]	¥XhTVq	dUV\iVw	ZgT]	h_\\Vh̀T_\	j_iqn	]V̀	T\	̂qXhV	X	V̂nV]̀[TX\	X\n	xThlhqV	h_\\Vh̀T_\	̀_	¥XhTVq	dUV\iV	jgV\	̀gV	Xn�XhV\̀	̂[_̂V[̀l	nVUVq_̂]r	jgThg	j_iqn	̂[_UTnV	h_\̀T\i_i]	]TnVjXqY	XhhV]]	̀_	̀gV	xi]	]̀_̂	_\	kX̂T̀_qX	�_Xnr	jgThg	T]	Xx_ì	}ruuu	fVV̀	XjXlw		ZgV[Vf_[Vr	Tb̂ Xh̀]	j_iqn	xV	qV]]	̀gX\	]Tv\TfThX\̀w		 		¦����	��
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��²	 	 		 	 	 	 	 	³́µ¶·µµ̧́ ¹º	a\	[V]̂_\]V	̀_	̀gV	̂X]]XvV	_f	pV\X̀V	»Tqq	¼½|	T\	yu}|	X\n	_̀gV[	hqTbX̀V	hgX\vV	]̀[X̀VvTV]r	W£�	XbV\nVn	̀gV	k¾¿d	ÀiTnVqT\V]	̀_	[V̂qXhV	SWp	jT̀g	Á¥Z	X]	̀gV	bVX]i[VbV\̀	f_[	̀[X\]̂_[̀X̀T_\	Tb̂ Xh̀]w	Â��	�Â��������	��������	��	Ã���������	Â�������������	ÄÅ�����	��	�ÃÆ���	��������	Ç�	W£�	cyu}~e	̂[_UTnV]	[Vh_bbV\nVn	g̀[V]g_qn]	X\n	bV̀g_n_q_vTV]	f_[	X]]V]]T\v	Tb̂ Xh̀]	_f	\Vj	nVUVq_̂bV\̀]	_\	Á¥Zw	ZgV[V	X[V	Xq]_	X	\ibxV[	_f	]h[VV\T\v	h[T̀V[TX	[Vh_bbV\nVn	xl	W£�	̀gX̀	hX\	xV	i]Vn	̀_	nV̀V[bT\V	jgV̀gV[	X	̂[_�Vh̀	jTqq	gXUV	X	qV]]È̀gX\È]Tv\TfThX\̀	Tb̂ Xh̀w	ZgV	]h[VV\T\v	h[T̀V[TX	T\hqinV	[̂_�Vh̀]	̀gX̀	vV\V[X̀V	qV]]	̀gX\	}}u	\V̀	\Vj	̀[T̂]r	bX̂ÈxX]Vn	]h[VV\T\vr	̂[_�Vh̀]	jT̀gT\	X	É	bTqV	_f	gTvg	�iXqT̀l	̀[X\]T̀r	Xff_[nXxqV	g_i]T\v	̂[_�Vh̀]r	X\n	q_hXq	]V[UT\v	[V̀XTqw	pT\hV	pX\̀X	k[i 	k_i\̀l	gX]	X	�VvT_\Xq	Z[X\]̂_[̀X̀T_\	£qX\\T\v	dìg_[T̀l	X\n	vV\V[Xqql	h_\nih̀]	[̀X\]̂_[̀X̀T_\	̂qX\\T\v	Xh̀TUT̀TV]	h_i\̀ljTnVr	̀gV	h_i\̀l	T\hqi]TUV	_f	̀gV	hT̀TV]	T]	h_\]TnV[Vn	X	[VvT_\w		a\	Êi\V	_f	yuyur	̀gV	k_i\̀l	_f	pX\̀X	k[i 	Xn_̂ V̀n	X	̀g[V]g_qn	_f	}zË	xVq_j	̀gV	V{T]̀T\v	h_i\̀ljTnV	XUV[XvV	̂V[	hX̂T̀X	Á¥Z	qVUVq]	f_[	[V]TnV\̀TXq	̂[_�Vh̀]r	}zË	xVq_j	̀gV	V{T]̀T\v	
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RSTUVWXYZ[	\][̂\_[	̀[̂	[à bSW[[	cde	fŜ	SffYR[	\UZ	SVg[̂	[à bSW[[hi\j[Z	̀̂Sk[RVjl	US	U[V	YUR̂[\j[	YU	Vg[	RSTUVWXYZ[	\][̂\_[	cde	fŜ	̂[V\Yb	̀̂Sk[RVjl	\UZ	US	U[V	YUR̂[\j[	YU	cde	fŜ	SVg[̂	̀ Ŝk[RVjm	n\j[Z	SU	Vg[	RSTUVWXYZ[	V̂\][b	Z[a\UZ	aSZ[b	Vg[	RT̂ [̂UV	RSTUVWXYZ[	\][̂\_[	̀[̂	R\̀YV\	cde	fŜ	̂[jYZ[UVY\b	Tj[j	Yj	opmq	aYb[jm	eg[	RT̂ [̂UV	RSTUVWXYZ[	̀[̂	[à bSW[[	\][̂\_[	cde	fŜ	Vg[	j[̂]YR[	j[RVŜ	rYURbTZYU_	SffYR[	b\UZ	Tj[js	Yj	tmu	aYb[jl	fŜ	Vg[	\_̂YRTbVT̂\b	j[RVŜ	Yj	ovmwl	fŜ	Vg[	YUZTjV̂Y\b	j[RVŜ	Yj	oxmul	\UZ	fŜ	Vg[	̀TibYR	j[RVŜ	Yj	tmqm	eg[̂[fŜ[l	Vg[	RT̂ [̂UV	cde	Vĝ[jgSbZj	fŜ	b\UZ	Tj[	̀ Ŝk[RVj	\̂[	tmy	aYb[j	̀[̂	R\̀YV\	fŜ	[̂jYZ[UVY\b	̀̂Sk[RVjm	zŜ	[à bSW[[hi\j[Z	b\UZ	Tj[j	Vg[	RT̂ [̂UV	Vĝ[jgSbZj	\̂[{	ym|	aYb[j	̀[̂	[à bSW[[	fŜ	SffYR[	\UZ	j[̂]YR[j	̀̂Sk[RVjl	oxmo	aYb[j	̀[̂	[à bSW[[	fŜ	\_̂YRTbVT̂\b	̀̂Sk[RVjl	oomt	aYb[j	̀[̂	[à bSW[[	fŜ	YUZTjV̂Y\b	̀̂Sk[RVjl	\UZ	y	aYb[j	̀[̂	[à bSW[[	fŜ	̀TibYR	j[RVŜ	b\UZ	Tj[	̀̂Sk[RVjm	eg[	Vĝ[jgSbZ	fŜ	̂[V\Yb	̀̂Sk[RVj	\UZ	\bb	SVg[̂	b\UZ	Tj[j	Yj	US	U[V	YUR̂[\j[	YU	cdem	zŜ	aY}[ZhTj[	̀ Ŝk[RVjl	[\Rg	b\UZ	Tj[	Yj	[]\bT\V[Z	j[̀\̂\V[bW	TUb[jj	Vg[W	\̂[	Z[V[̂aYU[Z	VS	i[	YUjY_UYfYR\UV	VS	Vg[	VSV\b	cdem		~	V̂\Uj̀ŜV\VYSU	jVTZW	fŜ	Vg[	̀̂Sk[RV	X\j	̀̂[̀\̂[Z	iW	�[}\_SU	ê\Uj̀ŜV\VYSU	�SUjTbV\UVjl	�URml	Z\V[Z	�RVSi[̂	wl	qpqq	r~VV\Rga[UV	vsl	XgYRg	YURbTZ[Z	\	cde	\U\bWjYjm	~	̀̂Sk[RV	a\W	YUZYR\V[	\	jY_UYfYR\UV	V̂\Uj̀ŜV\VYSU	Yà \RV	Yf	Vg[	\UVYRỲ\V[Z	cde	[}R[[Zj	tv	̀[̂R[UV	Sf	[}YjVYU_	�STUVWhXYZ[	\][̂\_[	cde	̀[̂	R\̀YV\m	eg[	cde	Vĝ[jgSbZ	fŜ	�\UV\	�̂T�	�STUVW	Yj	tmy	Z\YbW	cde	̀[̂	R\̀YV\l	XgYRg	Yj	ov	̀[̂R[UV	i[bSX	Vg[	[}YjVYU_	�STUVWhjYZ[	\][̂\_[	cde	b[][bm	n\j[Z	SU	V̂Ỳ	_[U[̂\VYSU	\UZ	a\̀hi\j[Z	jR̂[[UYU_l	Vg[	̀̂Sk[RV	̂[�TŶ[j	\	cde	\U\bWjYjm			eg[	̀̂Sk[RV	̀̂S̀Sj[j	VS	Yà b[a[UV	Vg[	fSbbSXYU_	e�d	a[\jT̂[j	Vg\V	XSTbZ	̂[ZTR[	Vg[	cde	Yà \RVm		dYVY_\VYSU	d[\jT̂[j{		e�ho	 eg[	fSbbSXYU_	a[\jT̂[j	XYbb	i[	̂[�TŶ[Z	VS	̂[ZTR[	cde	iW	[URST̂\_YU_	\RVY][	V̂\Uj̀ŜV\VYSU	YU	Vg[	̀ Ŝk[RV	\̂[\	XYVg	Yà Ŝ][a[UVj	VS	̀[Z[jV̂Y\U	\UZ	iYRWRb[	U[VXŜ�j	\UZ	f\RYbYVY[jl	YURbTZYU_{	�	�SUjV̂TRVYSU	Sf	\	U[X	jYZ[X\b�	XYVgYU	Vg[	̀̂Sk[RV	jYV[	Vg\V	XSTbZ	RSUU[RV	Vg[	VSXUgSTj[j	VS	Vg[	[}YjVYU_	jYZ[X\b�j	SU	d\VVYjSU	�\U[m			�	~	̀[Z[jV̂Y\U	\UZ	iYRWRb[	\RR[jj	b\U[	XSTbZ	i[	̀̂S]YZ[Z	SU	Vg[	X[jV	jYZ[	Sf	Vg[	`̂Sk[RV	jYV[	Vg\V	\bbSXj	fŜ	RSUU[RVYSU	VS	\U	\Zk\R[UV	Z[][bS̀a[UV	Vg\V	f̂SUVj	SU	d\RY[b	~][UT[m	egYj	RSUU[RVYSU	XSTbZ	j[V	YU	̀b\R[	\	̀[Z[jV̂Y\U	\UZ	iYRWRb[	RSUU[RVYSU	VS	d\RY[b	~][UT[	Xg[U	Vg[	\Zk\R[UV	̀ Ŝ̀[̂VW	Z[][bS̀jl	XgYRg	XSTbZ	Vg[U	̀ Ŝ]YZ[	\	RSUVYUTSTj	jYZ[X\b�	\RR[jj	VS	Vg[	iTj	jVS̀j	SU	�\̀YVSb\	�S\Zl	XgYRg	Yj	\iSTV	olppp	f[[V	\X\Wm		�	�T̂ [̂UVbWl	d\RY[b	~][UT[	ZS[j	USV	g\][	iYRWRb[	YUf̂\jV̂TRVT̂[	VS	[URST̂\_[	iYRWRbYU_	VS	]\̂YSTj	̀SYUVj	Sf	YUV[̂[jVm	eg[	̀ Ŝk[RV	XSTbZ	RSUV̂YiTV[	VS	
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STUVWTWXYSXZ	[S\W	]̂_̀̀ab]	_VaXZ	c_YYS]aX	d_XW	_Xe	c_fSWV	ghWXiW	Ya	ÙahSeW	_ffW]]	Ya	[SfjfVW	V_XW]	_Xe	Ỳ_X]SY	aX	k_USYaV_	la_em		n	ôW	ÙapWfY	baiVe	STUVWTWXY	[S\W	q_fSVSYj	TW_]ìW]	Ya	̀WeifW	rco	aq	ŶW	ÙapWfYm	g	[SfjfVW	̀WU_S̀	]Y_YSaX	baiVe	[W	SX]Y_VVWe	SX	ŶW	U_̀\VWY	aX	ŶW	ÙapWfY	]SYW	Ya	̀WeifW	rco	aq	ŶW	ÙapWfYm	ôW	[SfjfVW	̀WU_S̀	]Y_YSaX	f_X	ÙahSeW	̀WU_S̀	YaaV]	_Xe	]U_fW	Ya	i]W	ŶWT	_Xe	baiVe	]iUUàY	ŶW	faXYSXi_V	i]W	aq	[SfjfVW]	qà	Ỳ_X]UàY_YSaX	SX	_Xe	aiY	aq	ŶW	ÙapWfY	]SYWm		n	g	stuqaaY	bSeW	UWeW]ỲS_X	_Xe	[SfjfVW	W_]WTWXY	baiVe	[W	W]Y_[VS]̂We	Ya	ÙahSeW	_ffW]]	Ya	_	qiYìW	UWeW]ỲS_X	_Xe	[SfjfVW	[̀SeZW	Ŷ_Y	baiVe	]U_X	_f̀a]]	laeWa	k̀WW\	viVf̂	Ya	kaqqWW	d_XW	w_̀\m	ôS]	baiVe	̀W]iVY	SX	SXf̀W_]We	[SfjfVW	_Xe	UWeW]ỲS_X	faXXWfYShSYj	q̀aT	ŶW	ÙapWfY	]SYW	Ya	ŶW	̀WZSaX_V	TiVYSTae_V	XWYbà\x	_VaXZ	bSŶ	_ffW]]	Ya	ŶW	 ẀZSaX_V	Ỳ_X]SY	XWYbà\	_Xe	faTTẀfS_Vy_fYShSYj	fWXYẀ]	]if̂	_]	k_USYaV_	c_VVm				 		��E����������	����
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Z[\]̂\\[_̀a	bcd	efghdij	efgegkdk	jg	dkjlmnokc	l	pqrstoj	jgutcgskd	vdwdngexdtjy		zdijogt	p{|}|y~y{�m�	g�	jcd	�lno�gftol	�smnoi	�dkgsfidk	�gvd	���	qp�	fd�sofdk	l	ndlv	l�dti�	�gfxlnn�	tgjo��	l	�lno�gftol	�ljowd	�xdfoilt	jfomd	jclj	ok	jflvojogtlnn�	ltv	isnjsflnn�	l��onoljdv	uojcot	jcd	�dg�flecoi	lfdl	g�	jcd	vokifdjogtlf�	efghdij	ucdt	�gfxlnn�	fd�sdkjdvy		�k	g�	jcok	ufojot��	tg	�lno�gftol	�ljowd	�xdfoilt	jfomdk	jflvojogtlnn�	ltv	isnjsflnn�	l��onoljdv	uojc	jcd	zltjl	�fs�	�gstj�	fd�ogt	clwd	�gfxlnn�	fd�sdkjdv	l	igtksnjljogt	uojc	jcd	�gstj�	g�	zltjl	�fs�	�lk	�dlv	��dti�	stvdf	�����	fd�lfvot�	bfomln	�snjsfln	�dkgsfidky		�gudwdf�	tg	bfomln	�snjsfln	�dkgsfidk	lfd	�tgut	jg	giisf	ot	gf	tdlf	jcd	efghdij	lfdly		bcdfd�gfd�	tg	oxelij	jg	jcd	ko�to�oiltid	g�	l	bfomln	�snjsfln	�dkgsfid	ok	ltjoioeljdv	�fgx	efghdij	oxendxdtjljogty	�df	jcd	�ljowd	�xdfoilt	�sjfdlic	zsxxlf�	�degfj�	efdelfdv	m�	�nmogt	ltv	vljdv	�lfic	��	p|p��	mdjuddt	�didxmdf	p|p~	ltv	�dmfslf�	p|p��	�nmogt	igtvsijdv	bfomln	�sjfdlic	d��gfjky	bcdkd	�sjfdlic	d��gfjk	otinsvdv	l	����	z��	kdlfic�	ltv	ndjjdfk	kdtj	wol	idfjo�odv	xlon	ltv	�gnngu	se	dxlon	igffdkegtvdtid	jg	lnn	bfomln	�defdkdtjljowdk	ovdtjo�odv	m�	jcd	����	igtjlij	ot�gfxljogt	�gf	bfomln	kjl�dcgnvdfky	bcd	�xlc	�sjkst	bfomln	�ltv	udfd	jcd	gtn�	bfomd	jg	fdkegtv	jg	�sjfdlic	d��gfjky	bcd�	fd�sdkjdv	xgfd	ot�gfxljogt	lmgsj	�tgut	isnjsfln	ksfwd�k	ot	jcd	woiotoj�	ltv	fdigxxdtvdv	jclj	l	bfomln	�gtojgf	md	efdkdtj	�gf	lnn	�fgstv	vokjsfmltid	lkkgioljdv	uojc	jcd	�fghdijy	bcd	�xlc	�sjkst	bfomln	�ltv	kdtj	lt	dxlon	fdkegtkd	gt	�dmfslf�	p}�	p|p�y	�t	jcdof	dxlon�	jcd�	tgjdv	jclj	jcd�	��xlc	�sjkst	bfomln	�ltv�	clwd	otjdfdkj	ot	jcd	kojd	mdilskd	g�	ojk	�dtdfln	ngiljogt	ltv	fd�sdkjdv	xgfd	ot�gfxljogt	lmgsj	�tgut	isnjsfln	ksfwd�k	ot	jcd	woiotoj�y	bcd�	tgjdv	jclj	kgon	xlek	�fgx	jcdof	fdigfvk	otvoiljd	jcd	�fghdij	kojd	jg	md	gt	�n�cgft	zltv�	nglx�	ucoic	ok	l	kgon	j�ed	jclj	ok	�tgut	jg	clwd	�tvo�dtgsk	lficldgng�oiln	kojdky	�clofxlt	�ged�	d�efdkkdv	jclj	lfdlk	no�d	jcok	ugsnv	md	mdkj	jg	clwd	l	bfomln	�gtojgf	lk	elfj	g�	ksmksf�lid	stvdfjl�ot�k�	cgudwdf	tg	jfomln	igtksnjljogt	ulk	fd�sdkjdvy				

����� ¡¢	£¢¤¥¦�§¥	̈�©	ª«¬­®̄°­±²®̄£±­³́ £±«®£µ±£­­°­£µ£²°°­
□ □ □ 



����������	
�������
����	�������	���	��
���	�������	������
�������
����	��
������		 ��� !�"#$$%	&"'!"(")#!�	*+,#)�	 - ..	�/#!	&"'!"(")#!�	0"�/	1"�"'#�"�!	*!)�2,�2#� 3	 - ..	�/#!	&"'!"(")#!�	*+,#)�	 4�	*+,#)�		

	5678	9	:;	 	 �<<=	>�=	??@ABBC	D����
���	��E��������	FGHI	H8JKLKGM	NOPOPQPR	

	ST*-*T*U&	V4W	&UXY*ZU	&[&TU1&	\G]̂_	̀a8	bHGc8d̀e			f
g���
	��	�
����	��	��
	�
��������	��	������������	��	�
h	��	
i<���
�	h��
�j	h���
h��
�	��
���
��	��	�����	h��
�	������k
j	
�
�����	<�h
�j	�������	k��j	��	�
�
��������������	��������
�j	��
	������������	��	�
��������	��	h����	�����	����
	��k��������	
�������
����	
��
���l	 	 		 	 	 	 	 	mnopqoonrst		uvwxy	z{x	|y}~x�w	�}���	�}��x�w	w}	v�	x���w���	������|v�	�vwxy	��||���		z{x	��w�	}�	�v�wv	�y��	uvwxy	���wy��w	{v�	�xwxy���x�	w{vw	v�x��vwx	��||��x�	vyx	v�v��v��x	w}	�xy�x	w{x	|y}~x�w	��wwv�{�x�w	���	v��	�}	�x�	�v����w�x�	vyx	yx���yx�	w}	�xy�x	w{x	|y}~x�w�		�}	��|v�w	�}���	}���y	�y}�	|y}~x�w	��|�x�x�wvw�}��			uv�wx�vwxy	������|v�	�v�wx�vwxy	wyxvw�x�w	�v����w�x�	vyx	v�v��v��x	v��	{v�x	�v|v��w�	w}	�xy�x	w{x	|y}~x�w�	z{x	|y}~x�w	��wx	��	�}�vwx�	��	w{x	�}�x}	�v���	�x�xy	�}yvw}y���	�yxv�	��	���{�	v	�v�����	}�	�}�y	yx���x�w�v�	�v��wvy�	�x�xy	�}��x�w�}��	vyx	v��}�x�	|xy	x���w���	|vy�x��	z{x	|y}|}�x�	�x�x�}|�x�w	��	�}�vwx�	}�xy	�}�y	x���w���	|vy�x���	w{��	w{x	|y}~x�w	��	|y}|}�x�	v�	v	|{v�x�	|y}~x�w�	z{x	��y�w	|{v�x	�}���	�}��wy��w	��	���w��	v��	w{x	�x�}��	|{v�x	�}���	�}��wy��w	w{x	yx�v�����	���x	���w�	�{x�	w{x	�x�xy	�}yvw}y���	��	���wx�	��	w{x	��w�yx�		�}	�x�	�v�wx�vwxy	�v����w�x�	vyx	yx���yx�	w}	�xy�x	w{x	|y}~x�w�		�}	��|v�w	�}���	}���y	�y}�	|y}~x�w	��|�x�x�wvw�}��		�w}y��vwxy	z{x	�yv��v�x	v�v�����	�}y	w{x	|y}~x�w	�yx�����vy�	�w}y��vwxy	�}�wy}�	��v��	|yx|vyx�	��	 ��v��	¡����xxy��	�vwx�	¢v��vy�	£¤£¥	�}�����x�	w{vw	w{x	|y}~x�w	����	�xxw	������	u}y¦�	�x����	�y�wxy�v	w{y}��{	���wv��vw�}�	}�	��}yxwx�w�}�§�xwx�w�}�	�v����w�x�	��w{	}�w�xw	�}�wy}�	�wy��w�yx�	��wwv�{�x�w	���	z{x	�}��w�	�x|vyw�x�w	}�	������	u}y¦�	�w}y��vwxy	�v�v�x�x�w	�wv��	{v�x	yx��x�x�	w{x	�yv��v�x	���}y�vw�}�	v��	{v�x	�xwxy���x�	w{vw	w{x	�yv��v�x	���wx�	��|y}�x�x�w�	vyx	v�x��vwx	w}	{v���x	y��}��	�y}�	|y}~x�w�	����wv�w�v�	x���y}��x�wv�	��|v�w�	v��}��vwx�	��w{	w{x	��|y}�x�x�w�	vyx	�}w	v�w���|vwx�̈	w{xyx�}yx�	��|v�w�	�}���	�x	�x��	w{v�	��������v�w�		¡�x�wy��	�}�xy	�v�����	©v�	v��	¡�x�wy��	�}�|v��	��©ª¡�«|y}���x�	|}�xy	w}	x���w���	v��	�x�	�x�x�}|�x�w�	��	w{x	�v�wv	�y��	�}��w�	vyxv�	��	}�	£¤�¬�	yx���x�w�	v��	�����x��x�	��	w{x	�}��w�	�xyx	
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1. □ □ □ 
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2. □ □ □ 
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3. □ □ □ 

4. □ □ □ 

5. □ □ □ 
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1. □ □ □ 

2. □ □ □ 

3. □ □ □ 

4. □ □ □ 
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	 STUTST4VT&	W&TX	*4	YZT	V[1�-TY*[4	[U	YZ*&	*4*Y*\-	&YWX]	_̂̀abcdea_	fgh_dijgei	cb	̂cekgdl_iacem	nopq	r_dj̀_es	t_hhaeu	_es	tceaicdaeu	vdcud_j	wcà	̂_esas_ig	xakiaeu	bcd	vdajg	r_dj̀_es	_es	r_dj̀_es	cb	wi_igyasg	zjhcdi_e{g	w_ei_	̂d|}	̂c|ei~	��w�	fgh_dijgei	cb	�uda{|̀i|dgm	�_i|d_̀	�gkc|d{gk	̂cekgdl_iace	wgdla{gm	kcà	k|dlg~k	bcd	w_ei_	̂d|}	̂c|ei~m	̂_̀abcdea_m	�|u|ki	nopq�	_̂̀abcdea_	fgh_dijgei	cb	rak�	_es	�às̀abgm	�qno	_̂̀abcdea_	�_i|d_̀	falgdkai~	f_i_�_kg	w����x	�w�w	���	jae|ig	�|_sd_eùg�	�|gdags	�|̀~	�q���	_̂̀rz��m	�qnq	w_ei_	̂d|}	̂c|ei~�w_e	t_igc	̂c|ei~	̂cjj|eai~	�àsbadg	vdcig{iace	v̀_e�	t_~	�qnq�	_̂̀id_ekm	�qnp	_̂̀abcdea_	v|�̀a{	�c_s	f_i_	�qn��	wi_iakia{_̀	zebcdj_iace	fgdalgs	bdcj	i�g	�au�y_~	vgdbcdj_e{g	tceaicdaeu	w~kigj�		�g̀g_kgs	�~	i�g	wi_ig	cb	̂_̀abcdea_	fgh_dijgei	cb	�d_ekhcdi_iace	�clgj�gd	�qnp�	ĉ|ei~	cb	w_ei_	̂d|}m	noo�	noo�	�gegd_̀	v̀_e	_es	xc{_̀	̂c_ki_̀	vdcud_j	bcd	i�g	̂c|ei~	cb	w_ei_	̂d|}m	̂_̀abcdea_�		�schigs	�~	i�g	�c_ds	cb	w|hgdlakcdk	ce	t_~	��m	noo�m	_es	{gdiabags	�~	i�g	̂_̀abcdea_	ĉ_ki_̀	̂cjjakkace	ce	fg{gj�gd	n�m	noo��			ĉ|ei~	cb	w_ei_	̂d|}m	�qn�	ĉ|ei~	cb	w_ei_	̂d|}	̂ àj_ig	�{iace	wid_igu~�		�hhdclgs	�~	i�g	�c_ds	cb	w|hgdlakcdk	ce	rg�d|_d~	��m	�qn��			ĉ|ei~	cb	w_ei_	̂d|}m	�qn�	ĉ|ei~	cb	w_ei_	̂d|}	xc{_̀	�_}_ds	taiau_iace	v̀_e	�qn���q�q�		vdgh_dgs	�~	i�g	̂c|ei~	cb	w_ei_	̂d|}	�bba{g	cb	�jgduge{~	wgdla{gk�	f�rm	�qnp	���	vch|̀_iace	_es	�c|kaeu	�kiaj_igk	bcd	̂aiagkm	̂c|eiagk	_es	i�g	wi_ig��_e|_d~	nm	�qnn��qnp�	�g̀g_kgs	�~	i�g	wi_ig	cb	̂_̀abcdea_	fgh_dijgei	cb	rae_e{g	t_~	�qnp�			rgsgd_̀	�d_ekai	�sjaeakid_iacem	�qq�	�d_ekai	�cakg	_es	�a�d_iace	zjh_{i	�kkgkkjgei	t_e|_̀�		 	rgsgd_̀	�d_ekai	�sjaeakid_iacem	�qnp	�d_ekai	�cakg	_es	�a�d_iace	zjh_{i	�kkgkkjgei	t_e|_̀�	wghigj�gd	�qnp�		r�t�m	�qn�	
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County of Santa Cruz 
MITIGATION MONITORING AND REPORTING PROGRAM 

DEPARTMENT OF COMMUNITY DEVELOPMENT AND INFRASTRUCTURE for 
701 OCEAN STREET, FOURTH FLOOR, SANTA CRuUZ, CA 95060 i ; 

PLANNING (831) 454-2580 PUBLIC WORKS (831) 454-2160 Application No. 221077 
HTTPS://CDI.SANTACRUZCOUNTYCA.GOV/ 

Responsibility Method of Timing of 
for Compliance Compliance = Compliance 

Environmental Mitigation Measures 

Impacts 

Biological Resources 

BIO-1 | Have a substantial To reduce potential impacts to sensitive habitats and special-status species that | Applicant Compliance During 
adverse effect, either | may result from artificial light, the following shall be adhered to: monitored by construction, site 

directly or through A. The project shall avoid the installation of any non-essential artificial lighting. If the County grading operations, 
habitat modifications, artificial lighting is necessary, the project shall avoid or limit the use of artificial Planning and ongoing 
on any species lights during the hours of dawn and dusk, when many wildlife species are most Division 
identified as a active. 

z:r;(::;;el,;:‘r:jsslflve, B. Al gssential outdoor lighting shall be limited through the use of timers and/or 

species in local or motion sensors. 
regional plans, C. All essential outdoor lighting shall be shielded, cast downward, and directed 

policies, or such that it does not shine off the property into surrounding areas, other 

regulations, or by the parcels, or the night sky. 
California Department 
of Fish and Wildlife, or 
U.S. Fish and Wildlife 
Service? 

BIO-2 | Have a substantial The final plans shall include the following: Applicant Compliance Prior to site 

adverse effectonany | A The development footprint shall be delineated on the final project plans with a monitored by disturbance, during 
riparian habitat or thick bold solid line. All temporary and permanent disturbance associated with the County construction, site 
sensitive natural the project including all grading, vegetation removal, buildings, utilities, paving, Planning grading operations, 
community identified landscaping, access routes, and deposition of refuse or debris shall be within Division and ongoing 
in local or regional the delineated development footprint. Everything outside of the development 
plans, }_30|ICI95, footprint shall be marked on the plans as sensitive habitat and fenced for 
regulations (e.g., avoidance during construction. 

::IsasT:r;;a;;I:cial B. The final project plans shall clearly designate and label the entire portion of 
forests, intertidal “Parcel A" east of the 50 riparian buffer line as “Protected Habitat Area”. 

zone, etc.) or by the C. Anplan sheet showing protected trees plotted and tree protection specifications. 
California Department Measures to reduce impacts to retained trees shall be included in the final 

of Fish and Wildlife or project plans. 

U.S. Fish and Wildlife |D. A plan sheet showing the mitigation planting areas as required in the 
Service? Mitigations below. The 20’ wide sanitation easement and the in the 25 storm 

drain easement shall be shown on this plan sheet where mitigation tree 
plantings may not occur. 

MMRP 10f9



Responsibility Method of Timing of 
No. Environmental Mitigation Measures = 5 g 

1 for Compliance Compliance = Compliance 
mpacts 

BIO-3 | Have a substantial To comply with Santa Cruz County General Plan Policy 5.1.12 (ARC-3.2.1) and | Applicant Compliance Prior to site 
adverse effectonany | SCCC Section 16.32.090 (B)(3), and to compensate for permanent loss of oak monitored by disturbance, during 
riparian habitat or woodland habitat and riparian woodland habitat, the following shall be adhered to: the County construction, site 

sensitive natural A. Oak trees removed as a result of this project (including the 11 trees Planning grading operations, 
community identified removed prior to this biotic review) shall be mitigated through replacement Division and ongoing 
in local or regional plantings in kind either onsite or at an approved offsite location at the 
plans, policies, following ratios: 

S&fi:‘f:‘;&ig" 1. Trees less than 5 inches diameter at breast height (DBH) shall be 

grassland, special replaced at 2:1; 
forests, intertidal 2. Trees between 5 and 11.5 inches DBH shall be replaced at 3:1; 

zone, etc.) or by the 3. Trees between 12 and 23.5 inches DBH shall be replaced at 5: 
California Department y i 4. Trees 24 inches or greater DBH shall be replaced at 10:1. 
of Fish and Wildlife or ) ) 
U.S. Fish and Wildlife B. Based on review of the attached reports and current project plans, the 
Service? Environmental Coordinator has estimated a minimum of 62 oak trees must 

be planted (4 trees at the 3:1 ratio, 6 trees at 5:1, and 2 trees at 10:1). 

C. The project applicant may propose to pay into a County approved in-lieu 
fee program for oak tree removal compensation if such a program is 
available. This option must be considered only as a last resort and must 
be approved by the Environmental Coordinator. Alternative options 
considered and determined infeasible must be discussed in the Habitat 
Restoration and Mitigation Plan. 

D. Permanent impacts to riparian habitat shall be mitigated through on-site 
restoration of riparian habitat at a 3:1 ratio of restoration to impacts. All 
temporarily impacted areas must be restored at a 1:1 ratio through active 
planting of riparian species. Riparian mitigation sites must be located 
within areas appropriate for riparian vegetation such as areas that are 
contiguous to and affected by the hydrology of the creek or another source 
of hydrology. 

E. Riparian enhancement and/or restoration activities (i.e. removal and 
ongoing management of invasive species) commensurate with the 
proposed development shall occur within the existing riparian corridor 
located along the eastern portion of the Study Area. 

BIO-4 | Have a substantial All Portions of Parcel A east of the 50-foot riparian buffer line shall be identified as | Applicant Compliance Prior to 
adverse effect on any | “Protected Habitat Area” on the final subdivision map where development shall not monitored by Recordation of the 
riparian habitat or occur in the future. The final subdivision map shall include the following notes: the County Final Subdivision 

sensitive natural A. No development as defined in Chapter 16.32 of the County Code Planning Map, prior to site 
community identified (including, without limitation, removal of trees and other vegetation, Division disturbance, during 
in local or regional grading, paving, installation of structures such as signs, buildings, or other construction, site 
plans, policies, structures of similar impact) shall occur within the Protected Habitat Areas grading operations, 
regulations (_S-Q-, with the exception of the following, subject to the Planning Director's and ongoing 

wetland, native review and approval: 
grassland, special 
forests, intertidal 1. The removal of hazardous substances or conditions or non-native or 

diseased plants or trees provided that such activities have been 

MMRP 20f9



Responsibility Method of Timing of 
No. Environmental Mitigation Measures = 5 g 

for Compliance Compliance = Compliance 
Impacts 

zone, efc.) or by the reviewed and approved by the Planning Director and determined as 
California Department not involving the unnecessary disturbance of indigenous ground cover 
of Fish and Wildlife or or native wildlife; 

U.S. Fish and Wildlife 2. Habitat restoration activities as outlined in the approved Habitat 
Service? Restoration and Mitigation Plan including habitat management 

strategies to control re-establishment of invasive non-native species 
and maintain healthy native habitat. 

BIO-5 | Have a substantial A Habitat Restoration and Mitigation Plan prepared by a qualified biologist or | Applicant Compliance Prior to 
adverse effect on any | restoration specialist shall be submitted for review and approval by Environmental monitored by Recordation of the 
riparian habitat or Planning Staff prior to recordation of the final subdivision map. The establishment the County Final Subdivision 
sensitive natural and planting of all restoration areas as outlined in this Plan must be completed prior Planning Map, prior to site 
community identified | to final inspection of the subdivision improvements for Phase | of the project. The Division disturbance, during 
in local or regional Plan shall be focused on restoring and maintaining native plant structure and construction, site 
plans, policies, species composition of oak woodland and riparian habitats at the required ratios grading operations, 
regulations (e.g., listed in BIO-3 above and must include the following minimum elements: and ongoing 

wetland, native A. A map identifying Parcel A east of the 50’ riparian buffer line as “Protected 
grassland, special Habitat Area” where development shall not occur in the future. 
forests, intertidal 

zone, efc.) or by the 
California Department 

B. A map of all designated restoration areas on site. Restoration areas shall 
include areas intended for oak woodland habitat restoration, riparian 

of Fish and Wildlife or habitat restoration, and areas designated for riparian enhancement and/or 
U.S. Fish and Wildlife restoration activities. 

Service? 1. Please note that plantings for mitigation cannot be located in the 25 
drainage easement or the 20° sanitation easement. Both of these 
easements must be shown on the restoration maps and planting 
plans. 

C. Aplanting plan with species, size, and locations of all restoration plantings 
that will occur on site. The sizes and distribution of restoration plantings 
shall be determined by the restoration specialist with the goal of 
establishing native plant structure and species composition of healthy 
habitat while maximizing plant health and survivability of individual plants. 

1. The planting plan shall include as many of the 62 replacement trees 
required under BIO-3A above as can be planted on-site while 
maintaining this goal. If there is not adequate room on site to plant all 
the required replacement oak trees in a configuration that creates a 
healthy oak woodland habitat, the remaining plantings shall occur at a 
designated off-site location. 

D. Identification of any off-site location required for replacement oak tree 
plantings including a map of all designated restoration areas on that site 
and a planting plan with species, size, and locations of all restoration 
plantings. 

1. Property owner approval for a deed restricted mitigation site must be 
provided for any off-site mitigation locations. An agreement for 
ongoing access to monitor and maintain the plantings for the required 
monitoring period must also be included. 
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No. Environmental Mitigation Measures 
Impacts 

E. If applicable as outlined in BIO-3C above, a proposal to pay into a County 
approved in-leu fee program for oak tree removal compensation including 
a discussion of the alternative options that were considered. 

F. Plan for removal of non-native species on the parcel and a management 
strategy to control re-establishment of invasive non-native species. 

G. Plan for riparian enhancement and/or restoration activities within the 
existing riparian corridor including methods for removal and ongoing 
management of invasive species and establishment or re-establishment of 
native habitat which may include specific treatments to promote natural re- 
establishment. 

H. Information regarding the methods of irrigation for restoration plantings. 

I. A plan showing the placement of split rail fencing and location of signs as 
needed to delineate the Protected Habitat Areas in the field and prevent 
trespassing. The location of fencing and number and location of protective 
signs shall be confirmed by the biologist based on site conditions and 
maximum protection of these habitat areas. 

J.  Any seed mix used for erosion control purposes on temporarily impacted 
areas and exposed soils shall be limited to seeds of native species 
common to the surrounding habitat and/or sterile seeds. 

K. A 5-year Management Plan for maintenance and monitoring of restored 
areas, including a proposed mechanism for evaluating success. 

BIO-6 | Have a substantial Annual reports outlining the progress and success of the restoration and monitoring | Applicant Compliance Ongoing 
adverse effecton any | shall be submitted to the County Restoration Coordinator: monitored by 
riparian habitat or restoration.coordinator@santacruzcountyca.gov by December 31 of each the County 
sensitive natural monitoring year. Planning 
community identified Division 
in local or regional 
plans, policies, 

regulations (e.g., 
wetland, native 

grassland, special 
forests, intertidal 

zone, efc.) or by the 
California Department 
of Fish and Wildlife or 
U.S. Fish and Wildlife 
Service? 

BIO-7 | Have a substantial In addition to the required 5-year annual monitoring and reporting, a 10-year | Applicant Compliance Ongoing 
adverse effectonany | monitoring report shall be prepared and submitted to the County Restoration monitored by 
riparian habitat or Coordinator: restoration.coordinator@santacruzcounty.us outlining the continued the County 
sensitive natural implementation and results of Habitat Restoration and Mitigation Plan over the 10- Planning 
community identified | year period. Division 
in local or regional 
plans, policies, 
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No. Environmental Mitigation Measures for Compliance Compliance Compliance 

Impacts 

regulations (e.g., 
wetland, native 

grassland, special 
forests, intertidal 
zone, efc.) or by the 
California Department 
of Fish and Wildlife or 
U.S. Fish and Wildlife 
Service? 

BIO-8 | Have a substantial A focused rare plant survey shall be completed during the identifiable period for all | Applicant Compliance Prior to Permit 
adverse effectonany | special-status plants with potential to occur and submitted with the permit monitored by Issuance. Prior to 
riparian habitat or application for subdivision improvements for Phase | of the project for review and the County site disturbance, 
sensitive natural approval by Environmental Planning. Planning during construction, 

community identified A. Ifno special-status plants are found, no additional protective measures are Division site grading 
in local or regional required. operations, and 

?;Z:ls;‘?:::l(e:fg_ B. Ifany s_pecial-status plant is found prgsent in the proj_e_ct impa_ct area, the ongoing 
wetland, native ’ pop_ulathn shall be mapped and avoided as a sensitive habitat area as 
grassland, special outlined in BIO-9 below. 

forests, intertidal 1. If avoidance is not possible, project construction may not commence 

zone, etc.) or by the until additional biotic approval from County Planning is received. 
California Department Additional impact analysis (demonstrating adequate avoidance, 

of Fish and Wildlife or minimization, and mitigation) shall be completed and reviewed by 
U.S. Fish and Wildlife County Planning. Additional environmental analysis may be required 

Service? based on the results of this review and analysis. 

BIO-9 | Have a substantial To protect sensitive habitats and special-status species during project related | Applicant Compliance Prior to site 
adverse effect on any | construction activities, the following shall be adhered to: monitored by disturbance, during 

riparian habitat or A. Prior to any site disturbance, a pre-construction meeting shall be the County construction, site 
sensitive natural conducted. The purpose of the meeting will be to ensure that the biotic Planning grading operations, 
community identified Conditions of Approval are communicated to the various parties Division and ongoing 
in local or regional responsible for constructing the project. The meeting shall involve all 
plans, policies, relevant parties including the project proponent, construction supervisor, 
regulations (e.g., Environmental Planning Staff, the project biologist, and the project arborist. 
wetland, native 

grassland, special 
forests, intertidal 
zone, efc.) or by the 
California Department 

B. Every individual working on the Project must attend biological awareness 
training prior to working on the job site. The training shall be delivered by 
a qualified biologist and shall include information regarding the location 
and identification of sensitive habitats and all special-status species with 

of Fish and Wildlife or potential to occur in the project area, the importance of avoiding impacts to 

U.S. Fish and Wildlife special-status species and sensitive habitats, and the steps necessary if 
Service? any special-status species is encountered at any time. 

C. Prior to commencement of construction, high visibility fencing and/or 
flagging shall be installed with the assistance of a qualified biologist around 
all sensitive habitat areas to indicate the limits of work and prevent 
inadvertent grading or other disturbance within the adjacent sensitive 
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No. Environmental Mitigation Measures 

Impacts for Compliance Compliance Compliance 

habitat. 

1. No work-related activity including equipment staging, vehicular 
access, grading and/or vegetation removal shall be allowed outside 
the designated limits of work. 

2. Native trees to be retained near or within the project impact area shall 
be identified, protected with high visibility fencing at or outside of the 
dripline, and avoided during construction as sensitive habitat unless 
additional protection measures, provided by a qualified arborist, have 
been reviewed and approval by Environmental Planning Staff. 

3. The fencing shall be inspected and maintained daily until project 
completion. 

4. A qualified biologist shall be on site to monitor vegetation removal and 
initial ground disturbance activities that occur within the riparian 
corridor (including clearing and grubbing) to identify and recover any 
special-status species that may be found. 

5. If a special-status animal is identified at any time prior to or during 
construction, work shall cease immediately in the vicinity of the 
individual. The animal shall either be allowed to move out of harm’s 
way on its own or a qualified biologist shall move the animal out of 
harm’s way to a safe relocation site. The biologist shall be allowed 
enough time to move any special-status species from the site before 
work activities begin. All sitings of special-status species shall be 
reported to the County Environmental Coordinator and submitted to 
the CNDDB. 

6. If a western pond turtle egg clutch is discovered at any time prior to or 
during construction, work in the vicinity of the egg clutch shall be 
halted immediately. Unless otherwise advised by CDFW, the nest 
location shall be protected with high visibility fencing under the 
guidance of a qualified biologist and shall be avoided until the biologist 
determines that the clutch has hatched, and individuals are no longer 
likely to be injured by work activities. 

7. The following Recommended Avoidance and Minimization measures 
BIO-1, BIO-2, BIO -5, and BIO-7 of the attached Biotic Report dated 
Updated October 25, 2023, prepared by Biotic Resources Group shall 
be adhered to. (Note: The recommended mitigation numbering 
from the report below does not conform with the initial study 
mitigation numbering presented in this document. They are 
provided here for reference to the attached biotic report). 

a. BIO-1. Dusky-footed Woodrat. Retain all woodrat houses 
(middens) on the property. No earlier than two weeks prior to the 
start of project activities, a qualified biologist should perform a pre- 
construction survey for woodrat houses within the project work 
boundaries and a 25-foot buffer around the project site perimeter. 
Flag and establish buffers around each woodrat house observed. 
The buffer width will be determined by the qualified biologist, but 

MMRP 60f9



Responsibility Method of Timing of 
for Compliance Compliance = Compliance 

No. Environmental Mitigation Measures 
Impacts 

will not be less than 5 feet. If a woodrat house is present and 
impacts cannot be avoided, then a qualified biologist shall contact 
CDFW for approval to implement a woodrat relocation plan. This 
could involve live trapping and the construction of alternate houses 
in adjacent suitable habitat. The woodrat relocation plan must be 
implemented by a qualified biologist possessing a Scientific 
Collection Permit authorizing the handling of woodrats. 
Authorization by CDFW must be obtained prior to the 
implementation of this measure. Post-relocation monitoring may 
be required by CDFW, as part of the plan. 

b. BIO-2. Bats. Removal of trees and abandoned buildings could 
result in the loss of roost sites or abandonment of bat roosts 
through noise or vibrations. Maternity roosts are most important as 
negative impacts can have broad, far-reaching effects, since such 
roosts are critical for reproduction and can support multiple 
generations of bats. No more than 30 days prior to demolition/tree 
removal, the applicant should hire a bat ecologist to investigate the 
interior of the outbuildings to determine if any bats have been 
using the structures. The bat ecologist should also check the oak 
trees to determine if any have cavities suitable for bat roosts. If 
there is no evidence of bat use ( e.g., guano or observation of 
individuals), then the openings shall be secured/covered to 
prevent bats from entering prior to demolition and no further 
mitigation will be required. If bat use is detected, then schedule 
outbuilding demolition and tree removal to occur between August 
15 and February 1 of any given year to avoid the bat breeding 
season for this part of the central coast. In addition, the bat 
ecologist shall conduct a focused survey no more than two weeks 
(14 days) prior to structure demolition and tree removal to 
determine if bats are currently using either. If no bats are 
occupying the outbuildings or tree cavities, then demolition may 
proceed. If bats are observed using the outbuildings or tree 
cavities, then the bat ecologist, in coordination with CDFW, will 

recommend methods to either allow bats to leave the outbuildings 
and trees and not return (exclusion devices), or other methods 
specific to this demolition project to avoid harm to individual bats. 
Trees without cavities may have foliage roosting bats occasionally. 
To avoid harm to individual bats, trees shall be cut down and 
allowed to lie on the ground for 24 hours prior to chipping, to allow 
any foliage roosting bats to leave on their own. 

c. BIO-5. Oak Trees. Avoid construction/development within the 
dripline of oak woodland vegetation that is to be retained. 
Implement protective measures around all retained oak trees, as 
directed by an arborist. Measures may include protective fencing, 
supervised pruning of limbs and roots, other measures as 
determined by the arborist. 
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for Compliance Compliance = Compliance 

No. Environmental Mitigation Measures 
Impacts 

d. BIO-7. Nesting Birds. To avoid impacting nesting birds, if present, 
schedule tree removal and construction to occur between August 1 
and March 1 of any given year, which is outside the bird nesting 
season. If tree removal and/or construction is to occur within the 
bird breeding season (March 1 - July 31 ), perform pre- 
construction nesting bird surveys within one week before the 
scheduled start of the project. The nesting survey should be 
performed by a qualified biologist and cover the entire property, 
since potential nesting raptors may require buffers at a minimum of 
300 feet. In the event active nests are observed, the nest site shall 
be flagged and a buffer shall be established, in an effort to prevent 
nest failure. The buffer widths shall be determined by the qualified 
biologist, based on species, site conditions and anticipated 
construction activities. Active nests should be monitored at a 
frequency determined by the monitoring biologist, but at a 
minimum of once per week, until the nestlings have fledged. In the 
event that construction activities appear to be interfering with nest 
maintenance ( e.g., feedings and incubation), then the buffers 
should be enlarged or construction activities postponed, until the 
young have fledged, as determined by the qualified biologist. 

8. A brief memo summarizing the results of the preconstruction surveys 
outlined above in Xl BIO-1, BIO-2 and BIO-7 shall be submitted to the 
Environmental Coordinator for review prior to start of construction. 

9. Impacts to oak trees shall be avoided to the maximum extent possible. 
All Tree Protection Guidelines and Restrictions listed in the attached 
Arborist Report prepared by Kurt Fouts, shall be adhered to. 

BIO-10 | Have a substantial Prior to final inspection of the subdivision improvements for Phase | of the project, | Applicant Compliance Prior to Permit Final 
adverse effect on any | the following shall occur: monitored by 

riparian habitat or A. Establishment and planting of all restoration areas as outlined in the final the County 
sensitive natural approved Habitat Restoration and Mitigation Plan and placement of Planning 
community identified protective fencing and signs around the Protected Habitat Area shall be Division 
in local or regional inspected and approved by Environmental Planning staff. 
plans, policies, 
regulations (e.g., 
wetland, native 

grassland, special 
forests, intertidal 

zone, efc.) or by the 
California Department 
of Fish and Wildlife or 
U.S. Fish and Wildlife 
Service? 

B. Receipt of full payment into any approved in-lieu fee program must be 
provided to the County. 

Transportation 
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No. 

TR-1 

Environmental 
Impacts 

Would the project 
confiict or be 
inconsistent with 
CEQA Guidelines 
section 15064.3, 

subdivision (b)(1) 
(Vehicle Miles 
Traveled)? 

Mitigation Measures 

The following measures will be required to reduce VMT by encouraging active 
transportation in the project area with improvements to pedestrian and bicycle 
networks and facilities, including: 

+ Construction of a new sidewalk within the project site that would connect the 
townhouses to the existing sidewalks on Mattison Lane. 

+ A pedestrian and bicycle access lane would be provided on the west side of the 
project site that allows for connection to an adjacent development that fronts on 
Maciel Avenue. This connection would set in place a pedestrian and bicycle 
connection to Maciel Avenue when the adjacent property develops, which would 
then provide a continuous sidewalk access to the bus stops on Capitola Road, 
which is about 1,000 feet away. 

+ Currently, Maciel Avenue does not have bicycle infrastructure to encourage 
bicycling to various points of interest. The project would contribute to implementing 
bike sharrows along Mattison Lane and Maciel Avenue to provide access to bicycle 
lanes and transit on Capitola Road. 

* The project would implement bike facility measures to reduce VMT of the project. 
A bicycle repair station would be installed in the parklet on the project site to reduce 
VMT of the project. The bicycle repair station can provide repair tools and space to 
use them and would support the continual use of bicycles for transportation in and 
out of the project site. 

+ A 20-foot wide pedestrian and bicycle easement would be established to provide 
access to a future pedestrian and bicycle bridge that would span across Rodeo 
Creek Gulch to Coffee Lane Park. This would result in increased bicycle and 
pedestrian connectivity from the project site to the regional multimodal network, 
along with access to the regional transit network and commercial/activity centers 
such as Capitola Mall. 

Responsibility 
for Compliance 

Applicant 

Method of 
Compliance 

Compliance 
monitored by 
the County 
Planning 
Division 

Timing of 
Compliance 

Prior to 
Recordation of the 
Final Subdivision 
Map, ongoing 
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 August 6, 2024 

Swift Consulting Services  

Attn: Ken Hart 

500 Chestnut Street, Suite 100 

ken@swiftconsultingservice.com 

 

Subject:  Mattison Lane Subdivision Biotic Report Review and Conditioned Biotic Approval 

APN:  029-391-01, 029-391-02, 029-391-03, and 029-061-19 

Application #:  REV221075; 221077 

 

Attachment 1.  Biotic Report 

Attachment 2.  Arborist Report and Addendum 

Attachment 3:  Proposed Riparian Woodland and Oak Woodland Mitigation and Monitoring Plan 

 

Dear Mr. Hart, 

The Planning Division received and reviewed a Biotic Report dated October 25, 2023 (updated from a 

previous report) prepared by Biotic Resources Group, an Arborist Report dated March 16, 2021, and an 

Arborist Addendum Dated October 10, 2023 prepared by Kurt Fouts for a proposed subdivision on APNs 

029-391-01, 029-391-02, 029-391-03, and 029-061-19.  These reports are included in Attachments 1 and 

2. 

A Biotic Report Review is required because of the presence of sensitive habitats and the potential for 

protected species on this parcel where establishment of a 25-lot subdivision and construction of 25 new 

single-family residences and associated infrastructure is proposed.  The Biotic Report evaluates sensitive 

habitats and habitat conditions on the parcel for special-status species with potential to occur in this 

portion of Santa Cruz County.  The Arborist Report and Addendum identify and evaluate trees on the 

property and adjacent properties and assess potential impacts resulting from the proposed project. 

The project is located at 2450 Mattison Lane spanning four contiguous parcels (029-391-01, -02, -03 & 

029-061-19).  The proposed project would subdivide these parcels to accommodate 25 new lots and a 

common area identified on the plans and Tentative Subdivision Map as “Parcel A”.  The project involves 

demolition of two existing residential homes and several existing outbuildings and construction of 25 new 

townhomes, a 30-foot-wide road with a cul-de-sac, and a storm drainage system.  The storm drainage 

system includes dispersed stormwater detention/rain gardens on each parcel and a 39-foot long, 12-inch 

diameter above-ground drainage pipe that will outlet into Rodeo Gulch Creek onto a 35 square foot rock 

dissipater at the outfall.  The project is proposed to be constructed in two phases; the first to construct 16 

units, and the second to construct the remaining 9 units in the future.  A Site Plan showing the overall 

project footprint is included in Figure 15 of the attached Biotic Report. 

The project also proposes oak woodland and riparian woodland restoration within the 50-foot required 

riparian buffer that abuts the eastern edge of the development.  A proposed Riparian Woodland and Oak 

Woodland Mitigation and Monitoring Plan prepared by Biotic Resources Group was also submitted and 

considered as part of this biotic review (Attachment 3). 

County of Santa Cruz 

 

DEPARTMENT OF COMMUNITY DEVELOPMENT AND INFRASTRUCTURE 

701 OCEAN STREET, FOURTH FLOOR, SANTA CRUZ, CA  95060-4070 
Planning (831) 454-2580         Public Works (831) 454-2160 

Matt Machado, Deputy CAO, Director of Community Development and Infrastructure 
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Mattison Lane Subdivision 

 

The summary and evaluation below are based on information obtained through review of the attached 

reports and confirmed through field observations made by County Environmental Planning Staff on July 

18, 2023.  Other sources consulted during report review include the California Natural Diversity Data 

Base (CNDDB), the United States Fish and Wildlife Service (USFWS) Environmental Online 

Conservation System (ECOS), Santa Cruz County GIS Maps, and aerial imagery of the Study Area. 

Project Background 

During preliminary review of the proposed project in 2021, Environmental Planning Staff determined that 

the Project Site contains sensitive habitat as defined by the County’s Sensitive Habitat Protection and 

Riparian Corridor and Wetlands Protection ordinances (Chapters 16.30 and 16.32) including Riparian 

Woodland and Oak Woodland. 

The applicant was advised in Environmental Planning Comments prepared for Design Review Group 

(DRG) #211191 dated July 13, 2021, Environmental Planning Review Comments dated June 15, 2022 

and April 27, 2023, and two Environmental Planning Requests for Additional Information related to this 

Biotic Report Review dated August 9, 2022 and August 1, 2023 that mature oak trees on the property 

must be preserved and protected in place.  Because of the potential for alternative configurations for 

development that would avoid and/or minimize impacts to oak trees on the property, the project applicant 

was advised to design a project such that earthwork would not occur within the critical root zone of 

existing oak trees. 

During a site visit made on July 18, 2023, Environmental Planning Staff observed that a significant 

amount of tree removal had occurred on the property since the 2021 DRG comments were issued.  

Additional information about this tree removal was requested in the August 1, 2023 Environmental 

Planning Request for Additional Information.  The attached 2023 Updated Biotic Report and Arborist 

Addendum confirm that eleven oak trees ranging in size from 8” DBH to 40” DBH (approximately 0.25-

acre oak woodland canopy) were removed without permits from the proposed Project Site between 2021 

and the date of this review. 

In 2023 the project design was slightly re-configured to reduce impacts to one remaining 24” DBH oak 

(identified in the Arborist Report as T4).  The Arborist Addendum includes a revised impact assessment 

including the eleven trees that were removed in 2021 and the remaining trees on the property based on the 

latest project design.  The report concludes that T4 can be preserved in place and that removal of one 

additional 8” DBH oak tree (T1) is required. 

Baseline Environmental Conditions 

The Study Area covered in the Biotic Report includes approximately 4.7 acres that encompasses four 

separate contiguous parcels.  Within the Study Area, the “Project Site” consists of the approximate 

location where proposed development would occur.  The Arborist Report evaluates trees on the Project 

Site and trees on adjacent parcels with canopies overhanging the proposed project limits.  The parcel is 

currently developed with two single-family residences, associated infrastructure, several dilapidated 

outbuildings, and remnants of a former commercial nursery. 

The Biotic Report identifies four distinct habitat types in the Study Area:  riparian woodland, oak 

woodland, annual grassland, and urban landscaping.   

Rodeo Gulch Creek (a mapped perennial stream) runs along the eastern parcel boundaries at the bottom of 

a large arroyo.  A wide band of riparian woodland associated with the creek occurs along the entire 

eastern portion of the Study Area.  This riparian habitat extends westward up the slope of the arroyo to the 

top of bank and is dominated by an overstory of arroyo willow with some coast live oaks and a dense 

understory of native and nonnative shrubs and herbaceous species.  A grove of non-native blue gum 

eucalyptus also occurs in the riparian woodland in the Study Area. 
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Two existing residences with associated infrastructure and landscaping occur in the northern portion of 

the Study Area.  The central and western portions of the Study Area were maintained as open/developed 

for many years as part of a commercial nursery business and are heavily disturbed in certain areas. 

Non-native Grassland occurs interspersed throughout these disturbed areas and on the remaining flat 

terrace outward of the top-of-bank of the Rodeo Gulch Creek riparian corridor.  A 20-foot-wide public 

sewer easement occurs on this grassy terrace which is maintained by the Santa Cruz County Sanitation 

District for access to the sewer main. 

A remaining area of coast live oak woodland occurs in the southwestern portion of the Study Area 

abutting the riparian woodland.  This area is comprised of six mature oaks, identified in the Arborist 

Report as trees T4-T9.  These trees are growing on the flat terrace outward of the top-of-bank and create a 

contiguous canopy with the adjacent riparian corridor.  The eleven oak trees that were previously 

removed were located throughout the Project Site, but most were concentrated in the northern part of the 

Study Area.  Figure 2 of the attached Biotic Report shows the locations of the different habitat types. 

Analysis 

Elements of the proposed project overlap with existing and former Coast live oak woodland and the 

riparian corridor of Rodeo Gulch Creek.  Coast live oak woodland, riparian corridors, aquatic habitats, 

and habitat for special-status species are considered sensitive under Santa Cruz County’s Sensitive 

Habitat Protection Ordinance (Chapter 16.32).  Biological Resources including special-status species and 

their habitats and other sensitive natural communities as identified by local policies, California 

Department of Fish and Wildlife (CDFW), or United States Fish and Wildlife Service (USFWS) are also 

protected under the California Environmental Quality Act (CEQA), the California Endangered Species 

Act, the Federal Endangered Species Act. 

Aquatic habitats and their riparian corridors (as defined by Santa Cruz County Code Section 16.30.030) 

are granted additional special protections under the County’s Riparian Corridor and Wetlands Protection 

ordinance (Chapter 16.30).  Development activities are prohibited within Riparian Corridors unless 

Riparian Exception Findings (SCCC 16.30.060) are met, and a Riparian Exception is approved by County 

Planning, or the activities are otherwise exempt. 

Many aquatic habitats are also regulated under the Clean Water Act Section 404 by U. S. Army Corps of 

Engineers (USACE) below the ordinary high water mark (OHWM), and Section 401 by the Regional 

Water Quality Control Board (RWQCB).  The bed and banks are regulated under California Fish and 

Game Code Section 1602 and may be subject to regulation under the Porter-Cologne Water Quality Act 

as “Waters of the State”. 

Sensitive Habitats 

The Project Site is currently dominated by non-native grassland and previously disturbed/developed areas 

where mature trees have already been removed.  The project maintains a required 50-foot-wide riparian 

buffer between the residential houses and the riparian woodland/top-of-bank.  

The proposed storm drainage system for the project will encroach into the riparian corridor of Rodeo 

Gulch Creek.  Permanent impacts to existing riparian woodland will occur from installation of this 

system.  Approximately 74 square feet (0.002 acre) of riparian vegetation will be permanently impacted, 

and an additional 440 square feet (0.01 acre) of riparian woodland will be temporarily impacted through 

removal and/or trimming of riparian vegetation for construction access. 

Permanent impacts to riparian habitat must be mitigated through on-site restoration of riparian habitat at a 

3:1 ratio of restoration to impacts.  All temporarily impacted areas must be restored at a 1:1 ratio through 

active planting of riparian species. 



REV221075  029-391-01 

 

Mattison Lane Subdivision 

 

Eleven mature coast live oak trees were removed from the Project Site without permits in 2021.  The 

project proposes to remove one additional oak tree.  The Biotic Report estimates a total impact area of 

0.31 impacts to oak woodland by calculating the canopy spread of 1) the extant woodland proposed for 

removal, 2) area of oak woodland previously removed in 2021, and 3) temporary impacts beneath the 

canopy of trees to be retained.  In addition, construction activities and permanent development are 

proposed within the dripline of existing oak trees around the perimeter of the development and on 

adjacent parcels (including Trees T4 and T11).  Grading or trenching could cause direct mortality or 

decline of these trees after construction is complete.  Recommendations included in the Arborist Report 

for protection of existing oak trees must be adhered to. 

Although one minor change was made to the project design in 2023 to reduce impacts to tree T4, the 

current project plans, including impacts to oak woodland and proposed compensation for these impacts, 

largely remain the same as originally proposed at the 2021 DRG.  The project applicant has not 

demonstrated that any efforts were made through design to avoid impacts to the oak woodland that 

formerly occurred on the property. 

Removal of oak woodland without biotic approval is a violation of the rules and regulations set forth in 

Chapter 16.32 of the County Code to protect sensitive habitats [16.32.130(A)].  This project is therefore 

in conflict with local policies and ordinances protecting biological resources. 

To reduce impacts to less than significant, oak trees removed or otherwise permanently impacted as a 

result of the project, including the eleven oak trees removed from the Study Area in 2021, must be 

replaced in-kind at the following compensation ratios determined by the Environmental Coordinator: 

(1) trees less than 5 inches diameter at breast height (DBH) should be replaced at 2:1;  

(2) trees between 5 and 11.5 inches DBH should be replaced at 3:1; 

(3) trees between 12 and 23.5 inches DBH should be replaced at 5:1; 

(4) trees 24 inches or greater DBH should be replaced at 10:1. 

Based on review of the attached reports and current project plans, the Environmental Coordinator has 

estimated a total of 62 trees required to be planted (4 trees at the 3:1 ratio, 6 trees at 5:1, and 2 trees at 

10:1).  If there is not adequate room on site to plant all the required replacement oak trees in a 

configuration that creates a healthy oak woodland habitat, the restoration plan must identify an off-site 

location for these required plantings with property owner approval for a deed restricted mitigation site.  

As a last resort, the project may propose to pay into a County approved in-leu fee program if such a 

program is available. 

Conditions are included below to ensure protection of the remaining native oak trees during project 

construction and ongoing use of the site as well as to compensate for permanent loss of oak woodland and 

project inconsistencies with local policies and ordinances. 

Special-Status Species 

Focused rare plant surveys were not conducted as part of this biotic review.  The biotic report concludes 

that the project site lacks suitable habitat components (specialized plant communities, substrate and/or 

microhabitat) for most special-status plant species that occur in the region.  However, the presence or 

absence of some species cannot be definitively determined without a survey conducted during the 

appropriate blooming period.  Protective measures for rare plants are included in the conditions below. 

The eucalyptus trees on the parcel were evaluated for their potential to host overwintering monarchs.  

This grove has not been recorded as a monarch butterfly overwintering site.  The grove is relatively small 

and lacks habitat components needed for monarch overwintering such as adequate shelter from winds and 

variable microclimates.  The proposed project is not expected to negatively impact western monarchs. 
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Rodeo Gulch Creek and its riparian corridor support potential habitat for special-status wildlife including 

the following State Species of Special Concern: yellow warbler, western red bat, San Francisco dusky-

footed woodrat, Santa Cruz black salamander, and California giant salamander.  Woodrat houses were 

observed in the riparian woodland and may be present in/near the work area for the storm drain and 

energy dissipator.  Ponded areas within the creek channel could provide habitat for western pond turtles, a 

Federal Candidate species, which may breed in suitable locations along the creek banks. 

Protected bats may roost in the empty outbuildings by entering through cracks and openings observed on 

the outside of the structures.  In addition, trees within and immediately adjacent to the Study Area provide 

potential roosting habitat for protected bats and nesting habitat for birds of prey, and migratory birds 

protected under the California Fish and Game Code, and the Federal Migratory Bird Treaty Act (MBTA).  

Under the MBTA, it is “unlawful at any time, by any means or in any manner, to pursue, hunt, take, 

capture, kill, attempt to take, capture, or kill” a migratory bird unless and except as permitted by 

regulations. 

Conditions have been included below to ensure that proposed development will avoid and minimize 

impacts to special-status species during and after project construction. 

Conclusion 

There are sensitive habitat constraints on the project site associated with riparian woodland, oak 

woodland, and habitat for protected species that must be considered prior to and during project 

implementation and with ongoing use of the site.  Conditions have been included below to ensure that 

proposed development will avoid and minimize impacts to remaining sensitive habitats and special-status 

species and to compensate for permanent loss of oak woodland and riparian habitats resulting from the 

project. 

The Conditions of Approval below shall be incorporated into all phases of development for this project 

and shall also apply to all future development activities engaged in on the property.  Environmental 

Planning Staff will review all future development plans and building permit applications to ensure 

conformance with the Conditions of Approval set forth in this biotic review. 

A copy of this biotic approval, including attachments, must be submitted with any future permit 

applications. 

If you have any questions regarding this letter, please feel free to contact me via email at 

Juliette.Robinson@santacruzcounty.us. 

 

Sincerely, 

 
Juliette Robinson 

Resource Planner IV, Biologist 

 

 

CC: Leah MacCarter, Area Resource Planner 

       Jonathan DiSalvo, Project Planner 

       Matt Johnston, Environmental Coordinator 
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Conditions of Approval 

In order to conduct development activities on APNs 029-391-01, 029-391-02, 029-391-03, and 029-061-

19, the Conditions of Approval I - X below shall be adhered to.  These Conditions shall be incorporated 

into all phases of development for this project (221077) and shall also apply to all future development 

activities proposed on these properties.  Adherence to these conditions will ensure that the proposed 

project will avoid and minimize impacts to sensitive habitats and special-status species and provide 

adequate compensation for permanent loss of oak woodland and riparian habitats. 

Environmental Planning Staff shall review all future development plans and building permit applications 

to ensure conformance with the Conditions below. 

General Conditions 

I. To reduce potential impacts to sensitive habitats and special-status species that may result from 

artificial light, the following shall be adhered to: 

A. The project shall avoid the installation of any non-essential artificial lighting.  If artificial 

lighting is necessary, the project shall avoid or limit the use of artificial lights during the hours 

of dawn and dusk, when many wildlife species are most active. 

B. All essential outdoor lighting shall be limited through the use of timers and/or motion sensors. 

C. All essential outdoor lighting shall be shielded, cast downward, and directed such that it does 

not shine off the property into surrounding areas, other parcels, or the night sky. 

II. The final plans shall include the following: 

D. The development footprint shall be delineated on the final project plans with a thick bold solid 

line.  All temporary and permanent disturbance associated with the project including all 

grading, vegetation removal, buildings, utilities, paving, landscaping, access routes, and 

deposition of refuse or debris shall be within the delineated development footprint.  Everything 

outside of the development footprint shall be marked on the plans as sensitive habitat and 

fenced for avoidance during construction. 

E. The final project plans shall clearly designate and label the entire portion of “Parcel A” east of 

the 50’ riparian buffer line as “Protected Habitat Area”. 

F. A plan sheet showing protected trees plotted and tree protection specifications.  Measures to 

reduce impacts to retained trees shall be included in the final project plans.  

G. A plan sheet showing the mitigation planting areas as required in the Conditions below.  The 

20’ wide sanitation easement and the in the 25’ storm drain easement shall be shown on this 

plan sheet where mitigation tree plantings may not occur. 

III. To comply with Santa Cruz County General Plan Policy ARC-3.2.1 and SCCC Section 16.32.090 

(B)(3), and to compensate for permanent loss of oak woodland habitat and riparian woodland 

habitat, the following shall be adhered to: 

A. Oak trees removed as a result of this project (including the 11 trees removed prior to this biotic 

review) shall be mitigated through replacement plantings in kind either onsite or at an approved 

offsite location at the following ratios: 

• Trees less than 5 inches diameter at breast height (DBH) shall be replaced at 2:1;  

• Trees between 5 and 11.5 inches DBH shall be replaced at 3:1; 
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• Trees between 12 and 23.5 inches DBH shall be replaced at 5:1; 

• Trees 24 inches or greater DBH shall be replaced at 10:1. 

1. Based on review of the attached reports and current project plans, the Environmental 

Coordinator has estimated a minimum of 62 oak trees must be planted (4 trees at the 3:1 

ratio, 6 trees at 5:1, and 2 trees at 10:1). 

B. The project applicant may propose to pay into a County approved in-leu fee program for oak 

tree removal compensation if such a program is available.  This option must be considered only 

as a last resort and must be approved by the Environmental Coordinator.  Alternative options 

considered and determined infeasible must be discussed in the Habitat Restoration and 

Mitigation Plan. 

C. Permanent impacts to riparian habitat shall be mitigated through on-site restoration of riparian 

habitat at a 3:1 ratio of restoration to impacts.  All temporarily impacted areas must be restored 

at a 1:1 ratio through active planting of riparian species.  Riparian mitigation sites must be 

located within areas appropriate for riparian vegetation such as areas that are contiguous to and 

affected by the hydrology of the creek or another source of hydrology. 

D. Riparian enhancement and/or restoration activities (i.e. removal and ongoing management of 

invasive species) commensurate with the proposed development shall occur within the existing 

riparian corridor located along the eastern portion of the Study Area. 

Prior to Recordation of the Final Subdivision Map 

IV. All Portions of Parcel A east of the 50-foot riparian buffer line shall be identified as “Protected 

Habitat Area” on the final subdivision map where development shall not occur in the future.  The 

final subdivision map shall include the following notes:  

A. No development as defined in Chapter 16.32 of the County Code (including, without limitation, 

removal of trees and other vegetation, grading, paving, installation of structures such as signs, 

buildings, or other structures of similar impact) shall occur within the Protected Habitat Areas 

with the exception of the following, subject to the Planning Director's review and approval: 

1. The removal of hazardous substances or conditions or non-native or diseased plants or 

trees provided that such activities have been reviewed and approved by the Planning 

Director and determined as not involving the unnecessary disturbance of indigenous 

ground cover or native wildlife; 

2. Habitat restoration activities as outlined in the approved Habitat Restoration and 

Mitigation Plan including habitat management strategies to control re-establishment of 

invasive non-native species and maintain healthy native habitat. 

V. A Habitat Restoration and Mitigation Plan prepared by a qualified biologist or restoration specialist 

shall be submitted for review and approval by Environmental Planning Staff prior to recordation of 

the final subdivision map.  The establishment and planting of all restoration areas as outlined in this 

Plan must be completed prior to final inspection of the subdivision improvements for Phase I of the 

project.  The Plan shall be focused on restoring and maintaining native plant structure and species 

composition of oak woodland and riparian habitats at the required ratios listed in Condition III above 

and must include the following minimum elements: 

A. A map identifying Parcel A east of the 50’ riparian buffer line as “Protected Habitat Area” 

where development shall not occur in the future. 
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B. A map of all designated restoration areas on site.  Restoration areas shall include areas intended 

for oak woodland habitat restoration, riparian habitat restoration, and areas designated for 

riparian enhancement and/or restoration activities. 

3. Please note that plantings for mitigation cannot be located in the 25’ drainage easement 

or the 20’ sanitation easement.  Both of these easements must be shown on the 

restoration maps and planting plans. 

C. A planting plan with species, size, and locations of all restoration plantings that will occur on 

site.  The sizes and distribution of restoration plantings shall be determined by the restoration 

specialist with the goal of establishing native plant structure and species composition of healthy 

habitat while maximizing plant health and survivability of individual plants. 

1. The planting plan shall include as many of the 62 replacement trees required under 

Condition III.A above as can be planted on-site while maintaining this goal.  If there is 

not adequate room on site to plant all the required replacement oak trees in a 

configuration that creates a healthy oak woodland habitat, the remaining plantings shall 

occur at a designated off-site location. 

D. Identification of any off-site location required for replacement oak tree plantings including a 

map of all designated restoration areas on that site and a planting plan with species, size, and 

locations of all restoration plantings. 

1. Property owner approval for a deed restricted mitigation site must be provided for any 

off-site mitigation locations.  An agreement for ongoing access to monitor and maintain 

the plantings for the required monitoring period must also be included. 

E. If applicable as outlined in Condition III.B above, a proposal to pay into a County approved in-

leu fee program for oak tree removal compensation including a discussion of the alternative 

options that were considered. 

F. Plan for removal of non-native species on the parcel and a management strategy to control re-

establishment of invasive non-native species. 

G. Plan for riparian enhancement and/or restoration activities within the existing riparian corridor 

including methods for removal and ongoing management of invasive species and establishment 

or re-establishment of native habitat which may include specific treatments to promote natural 

re-establishment. 

H. Information regarding the methods of irrigation for restoration plantings. 

I. A plan showing the placement of split rail fencing and location of signs as needed to delineate 

the Protected Habitat Areas in the field and prevent trespassing.  The location of fencing and 

number and location of protective signs shall be confirmed by the biologist based on site 

conditions and maximum protection of these habitat areas. 

J. Any seed mix used for erosion control purposes on temporarily impacted areas and exposed 

soils shall be limited to seeds of native species common to the surrounding habitat and/or sterile 

seeds.  

K. A 5-year Management Plan for maintenance and monitoring of restored areas, including a 

proposed mechanism for evaluating success. 

VI. Annual reports outlining the progress and success of the restoration and monitoring shall be 

submitted to the County Restoration Coordinator: restoration.coordinator@santacruzcountyca.gov 

by December 31 of each monitoring year. 
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VII. In addition to the required 5-year annual monitoring and reporting, a 10-year monitoring report shall 

be prepared and submitted to the County Restoration Coordinator: 

restoration.coordinator@santacruzcounty.us outlining the continued implementation and results of 

Habitat Restoration and Mitigation Plan over the 10-year period. 

Prior to Permit Issuance 

VIII. A focused rare plant survey shall be completed during the identifiable period for all special-status 

plants with potential to occur and submitted with the permit application for subdivision 

improvements for Phase I of the project for review and approval by Environmental Planning. 

A. If no special-status plants are found, no additional protective measures are required. 

B. If any special-status plant is found present in the project impact area, the population shall be 

mapped and avoided as a sensitive habitat area as outlined in Condition VIII below.  

1. If avoidance is not possible, project construction may not commence until additional 

biotic approval from County Planning is received.  Additional impact analysis 

(demonstrating adequate avoidance, minimization, and mitigation) shall be completed 

and reviewed by County Planning.  Additional environmental analysis may be required 

based on the results of this review and analysis. 

Construction Conditions 

IX. To protect sensitive habitats and special-status species during project related construction activities, 

the following shall be adhered to: 

A. Prior to any site disturbance, a pre-construction meeting shall be conducted.  The purpose of the 

meeting will be to ensure that the biotic Conditions of Approval are communicated to the 

various parties responsible for constructing the project.  The meeting shall involve all relevant 

parties including the project proponent, construction supervisor, Environmental Planning Staff, 

the project biologist, and the project arborist. 

B. Every individual working on the Project must attend biological awareness training prior to 

working on the job site.  The training shall be delivered by a qualified biologist and shall 

include information regarding the location and identification of sensitive habitats and all 

special-status species with potential to occur in the project area, the importance of avoiding 

impacts to special-status species and sensitive habitats, and the steps necessary if any special-

status species is encountered at any time. 

C. Prior to commencement of construction, high visibility fencing and/or flagging shall be 

installed with the assistance of a qualified biologist around all sensitive habitat areas to indicate 

the limits of work and prevent inadvertent grading or other disturbance within the adjacent 

sensitive habitat. 

A. No work-related activity including equipment staging, vehicular access, grading and/or 

vegetation removal shall be allowed outside the designated limits of work. 

B. Native trees to be retained near or within the project impact area shall be identified, 

protected with high visibility fencing at or outside of the dripline, and avoided during 

construction as sensitive habitat unless additional protection measures, provided by a 

qualified arborist, have been reviewed and approval by Environmental Planning Staff. 

C. The fencing shall be inspected and maintained daily until project completion. 
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D. A qualified biologist shall be on site to monitor vegetation removal and initial ground 

disturbance activities that occur within the riparian corridor (including clearing and grubbing) 

to identify and recover any special-status species that may be found. 

E. If a special-status animal is identified at any time prior to or during construction, work shall 

cease immediately in the vicinity of the individual.  The animal shall either be allowed to move 

out of harm’s way on its own or a qualified biologist shall move the animal out of harm’s way 

to a safe relocation site.  The biologist shall be allowed enough time to move any special-status 

species from the site before work activities begin.  All sitings of special-status species shall be 

reported to the County Environmental Coordinator and submitted to the CNDDB. 

F. If a western pond turtle egg clutch is discovered at any time prior to or during construction, 

work in the vicinity of the egg clutch shall be halted immediately.  Unless otherwise advised by 

CDFW, the nest location shall be protected with high visibility fencing under the guidance of a 

qualified biologist and shall be avoided until the biologist determines that the clutch has 

hatched and individuals are no longer likely to be injured by work activities. 

G. The following Recommended Avoidance and Minimization measures BIO-1, BIO-2, BIO -5, 

and BIO-7 of the attached Biotic Report dated Updated October 25, 2023 prepared by Biotic 

Resources Group shall be adhered to. 

BIO-1. Dusky-footed Woodrat. Retain all woodrat houses (middens) on the property. No 

earlier than two weeks prior to the start of project activities, a qualified biologist should 

perform a pre-construction survey for woodrat houses within the project work boundaries and a 

25-foot buffer around the project site perimeter. Flag and establish buffers around each woodrat 

house observed. The buffer width will be determined by the qualified biologist, but will not be 

less than 5 feet. If a woodrat house is present and impacts cannot be avoided, then a qualified 

biologist shall contact CDFW for approval to implement a woodrat relocation plan. This could 

involve live trapping and the construction of alternate houses in adjacent suitable habitat. The 

woodrat relocation plan must be implemented by a qualified biologist possessing a Scientific 

Collection Permit authorizing the handling of woodrats. Authorization by CDFW must be 

obtained prior to the implementation of this measure. Post-relocation monitoring may be 

required by CDFW, as part of the plan. 

BIO-2. Bats. Removal of trees and abandoned buildings could result in the loss of roost sites or 

abandonment of bat roosts through noise or vibrations. Maternity roosts are most important as 

negative impacts can have broad, far reaching effects, since such roosts are critical for 

reproduction and can support multiple generations of bats. No more than 30 days prior to 

demolition/tree removal, the applicant should hire a bat ecologist to investigate the interior of 

the outbuildings to determine if any bats have been using the structures. The bat ecologist 

should also check the oak trees to determine if any have cavities suitable for bat roosts. If there 

is no evidence of bat use ( e.g., guano or observation of individuals), then the openings shall be 

secured/covered to prevent bats from entering prior to demolition and no further mitigation will 

be required. If bat use is detected, then schedule outbuilding demolition and tree removal to 

occur between August 15 and February 1 of any given year to avoid the bat breeding season for 

this part of the central coast. In addition, the bat ecologist shall conduct a focused survey no 

more than two weeks (14 days) prior to structure demolition and tree removal to determine if 

bats are currently using either. If no bats are occupying the outbuildings or tree cavities, then 

demolition may proceed. If bats are observed using the outbuildings or tree cavities, then the 

bat ecologist, in coordination with CDFW, will recommend methods to either allow bats to 

leave the outbuildings and trees and not return (exclusion devices), or other methods specific to 

this demolition project to avoid harm to individual bats. Trees without cavities may have 

foliage roosting bats occasionally. To avoid harm to individual bats, trees shall be cut down and 
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allowed to lie on the ground for 24 hours prior to chipping, to allow any foliage roosting bats to 

leave on their own. 

BIO-5. Oak Trees. Avoid construction/development within the dripline of oak woodland 

vegetation that is to be retained. Implement protective measures around all retained oak trees, 

as directed by an arborist. Measures may include protective fencing, supervised pruning of 

limbs and roots, other measures as determined by the arborist. 

BIO-7. Nesting Birds. To avoid impacting nesting birds, if present, schedule tree removal and 

construction to occur between August 1 and March 1 of any given year, which is outside the 

bird nesting season. If tree removal and/or construction is to occur within the bird breeding 

season (March 1 - July 31 ), perform pre-construction nesting bird surveys within one week 

before the scheduled start of the project. The nesting survey should be performed by a qualified 

biologist and cover the entire property, since potential nesting raptors may require buffers at a 

minimum of 300 feet. In the event active nests are observed, the nest site shall be flagged and a 

buffer shall be established, in an effort to prevent nest failure. The buffer widths shall be 

determined by the qualified biologist, based on species, site conditions and anticipated 

construction activities. Active nests should be monitored at a frequency determined by the 

monitoring biologist, but at a minimum of once per week, until the nestlings have fledged. In 

the event that construction activities appear to be interfering with nest maintenance ( e.g., 

feedings and incubation), then the buffers should be enlarged or construction activities 

postponed, until the young have fledged, as determined by the qualified biologist. 

H. A brief memo summarizing the results of the preconstruction surveys outlined above in XII 

BIO-1, BIO-2 and BIO-7 shall be submitted to the Environmental Coordinator for review prior 

to start of construction. 

I. Impacts to oak trees shall be avoided to the maximum extent possible.  All Tree Protection 

Guidelines and Restrictions listed in the attached Arborist Report prepared by Kurt Fouts, shall 

be adhered to. 

Prior to Final 

X. Prior to final inspection of the subdivision improvements for Phase I of the project, the following 

shall occur: 

A. Establishment and planting of all restoration areas as outlined in the final approved Habitat 

Restoration and Mitigation Plan and placement of protective fencing and signs around the 

Protected Habitat Area shall be inspected and approved by Environmental Planning staff. 

B. Receipt of full payment into any approved in-lieu fee program must be provided to the County. 
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BIOTIC REPORT 
EXECUTIVE SUMMARY 

The proposed project is a 25-lot residential subdivision, with access road to the lots from Mattison Lane. 
The configuration of the proposed subdivision is depicted on the Preliminary Grading and Drainage Plan 
Locatelli Subdivision, (Ifland Engineers, plans dated 9/27/2023). Project features include creation of the 
25 lots (parcels Al-AlO, Bl-4, Cl-2, D1-2, and El-8), a 24-foot wide road right-of-way for a 30-foot 
wide access road/cul-de-sac, a 10-foot wide storm drain easement to Rodeo Creek for a 12-inch diameter 
above-ground drainage pipe with rock energy dissipater, a 12-foot wide sewer line easement, and 
dispersed stormwater detention/rain gardens. The project also includes a 50-foot wide riparian corridor 
buffer, pursuant to the County Riparian Corridor Protection Ordinance. Due to the sewer moratorium 
affecting the area of Live Oak, the project is proposed to be developed in two phases. Phase 1 will be 
limited to the development of 16 units based on the moratorium allowing up to four new connections per 
parcel. The common roadway and utilities would be part of Phase 1. The water and sanitary sewer 
connections will also be part of Phase 1. 

The project includes demolition of two existing residences, several outbuildings, removal of native and 
non-native trees, site grading, utility construction, and residential construction. 

Botanical 
A botanical assessment was conducted in winter 2013, November 2016, and September/October 2022 to 
document plant resources on the property, with a focus given to areas proposed for residential 
development. The parcel was found to support the following vegetation types: oak woodland, riparian 
woodland, annual grassland, and residential/commercial landscaped areas. The oak woodland and riparian 
woodland are considered to be sensitive habitats under County Code. No rare or locally unique plant 
species were observed on site based on surveys and none are expected due to the disturbed ruderal 
(weedy) condition of the site. 

The project will permanently impact 0.01 acre of extant oak woodland ( canopy) which is the removal of 
one oak tree located along the eastern property line. Indirect impacts to oak woodland will occur by 
grading and residential construction beneath the canopy of one mature oak tree (24" diameter) that is to 
be retained. In addition, approximately 0.25 acre of oak woodland (canopy) that was previously on-site 
yet recently removed, comprised of 11 oak trees, is considered a project impact. The project will also 
impact riparian woodland along Rodeo Creek. A new 12" -diameter storm drain, with energy dissipater, 
will permanently impact 74 square feet (0.002 acre) of riparian woodland along into Rodeo Creek. 
Construction access will temporarily affect 440 square feet (0.01 acre) of the woodland for placement of 
the outfall and an above-ground drainage pipe. Placement of the storm drain to Rodeo Creek will be done 
when the creek is dry; no dewatering will be required for placement of the drainage pipe or rocked energy 
dissipater. 

With the exception of the storm drain to the creek, the project maintains a 50-foot wide riparian buffer 
between the residential development and the riparian woodland/ top-of-bank. The buffer, encompassing 
0.85 acre, will be retained as open space. The buffer area will include 0.18 acre of extant oak woodland 
and 0.67 acre of grassland that will be revegetated with native oak woodland and riparian trees and 
shrubs. The plantings will provide compensation for the removal of oak woodland and riparian woodland 
from the development. All equipment staging and access will be from the adjacent roads, located outside 
the riparian corridor (including the 50-foot riparian setback); however, project construction (and long­
term maintenance) will occur within the 10-foot wide riparian buffer for the dispersed stormwater 
detention/rain gardens that are located at the rear of several residential units. 
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Wildlife 
The project site is not located in any County-defined sensitive wildlife zones. The project site was 
determined to support nesting birds within the riparian woodland and oak woodland trees. The San 
Francisco dusky-footed wood.rat (Neotomafuscipes annectens), a state species of special concern, occurs 
in the riparian woodland; and other special-status wildlife were considered potential inhabitants. 
Measures to protect wildlife were prepared and are included in this report, including pre-construction 
surveys for nesting birds (trees adjacent to construction) and dusky-footed wood.rat (storm drain area). 

Intended Use of this Report 
The findings presented in this biological report are intended for the sole use of the current property owner 
(Claudio Locatelli) and Santa Cruz County in evaluating the proposed project. The findings presented by 
the Biotic Resources Group in this report are for information purposes only; they are not intended to 
represent the interpretation of any State, Federal or County law or ordinance pertaining to permitting 
actions within sensitive habitat or endangered species. The interpretation of such laws and/or ordinances 
is the responsibility of the applicable governing body. 

1.0 INTRODUCTION 

The proposed residential subdivision property (2450 Mattison Lane) encompasses approximately 5 acres 
on four parcels (APN 029-391-01, 02, 03, and 029-061-19). The property is located southwest of 
Mattison Lane, east of the intersection of Mattison Lane and Maciel A venue, within the Live Oak area of 
Santa Cruz County (Figure 1). The property currently supports two single-family residences, 
outbuildings and remnants of a former commercial nursery (nursery closed circa 2013). The property also 
has storm drain and sanitary sewer easements. 

1.1 PROPOSED PROJECT 
The proposed project is a 25-lot residential subdivision, with access road to the lots from Mattison Lane. 
The configuration of the proposed subdivision is depicted on the Preliminary Grading and Drainage Plan 
Locatelli Subdivision, (Ifland Engineers, plans dated 9/27/2023). Project features include creation of the 
25 lots (parcels Al-AlO, Bl-4, Cl-2, D1-2, and El-8), a 24-foot wide road right-of-way for a 30-foot 
wide access road/cul-de-sac, a 10-foot wide storm drain easement to Rodeo Creek (above-ground 
drainage pipe with rock energy dissipater), a 12-foot wide sewer line easement, and dispersed stormwater 
detention/rain gardens. The project also includes a 50-foot wide riparian corridor buffer, pursuant to the 
County Riparian Corridor Protection Ordinance. Due to the sewer moratorium affecting the area of Live 
Oak, the project is proposed to be developed in two phases. Phase 1 will be limited to the development of 
16 units based on the moratorium allowing up to four new connections per parcel. The common roadway 
and utilities would be part of Phase 1. The water and sanitary sewer connections will also be part of 
Phase 1. 

The project includes demolition of two existing residences, several outbuildings, removal of native and 
non-native trees, site grading, utility construction, and residential construction. 

The Biotic Resources Group assessed the biotic resources of the property. The focus of the assessment was to 
identify sensitive biotic resources within the project area and evaluate the proposed activities relative to such 
resources. 

Specific tasks conducted for this study include: 

■ Characterize and map the major plant communities on the property; 
■ Identify sensitive biotic resources, including plant and wildlife species of concern, within areas 
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proposed for development activities, 
• Evaluate the potential effects of the proposed project on sensitive biotic resources and recommend 

measures to avoid or reduce such impacts. A landscape plan prepared for the project (Gregory 
Lewis Landscape Architect, dated 10/10/2023) was reviewed. A mitigation plan has also 
prepared. The mitigation plan outlines riparian restoration to provide compensation for impacts to 
riparian woodland from the storm drain and oak woodland restoration to provide compensation 
for impacts to oak woodland from the development. 
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Figure 1. Project Location on USGS Sequel Quad Topographic Map 
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Project History 
A biotic report was prepared for an 11-lot subdivision in December 2013 (2450 Mattison Lane -
Proposed Subdivision, Biotic Resources Group, 2013) and was submitted to the County for review. In 
2016, the County requested a re-evaluation of the limits of the riparian corridor and a review of the 
riparian area was conducted (Letter to Jon Ifland, Biotic Resources Group, letter dated November 2016). 
With concurrence with County Planning personnel, the review found that this portion of Rodeo Creek has 
intermittent flow, meets the definition of an arroyo under County Code and is subject to a 50-foot wide 
buffer/setback, measured from the top-of-bank/edge of riparian vegetation. 

In 2022, comments were received from County Environmental Planning personnel (letter from Juliette 
Robinson, dated August 9, 2022) requesting an updated biotic report. In addition, the County required that 
"areas identified in the 2013 biotic report as 'oak groves' must be evaluated as oak woodland habitat. The 
County considers these groves to be remnant oak woodlands, even if the understory or surrounding areas 
have been disturbed by human activity". The letter also requested the biotic report identify the oak 
woodlands and riparian woodland as sensitive habitats under the County's Sensitive Habitat Protection 
Ordinance and evaluate the resources for potential habitat for special status species. The letter also 
requires the report to identify avoidance and minimization measures and project impact map(s). 

Revisions were made to project plans in 2023, including retaining a mature oak tree, as requested County 
Environmental Planning personnel. This report reflects the currently proposed updated project. 

2.0 METHODOLOGY 

Botanical 
A survey to document site conditions and botanical resources on the property was conducted in December 
2013, November 2016, and October 2022. Study methodology included field reconnaissance surveys, aerial 
photograph interpretation, and accessing electronic databases. 

Prior to conducting the field surveys, a potential list of special status or sensitive species was reviewed, 
utilizing species recognized by California Department of Fish and Wildlife (CDFW) and US Fish and 
Wildlife Service. The proposed residential development area was walked. The major plant community types 
on the property, based on the classification system developed by CNDDB's California Terrestrial Natural 
Communities (CDFG 2022) and A Manual of California Vegetation (Sawyer and Keeler-Wolf 1995) and as 
amended to reflect site conditions, were mapped during the field survey. Plant community types as 
recognized by CDFW were used to the greatest extent feasible, however, modifications to the classification 
system's nomenclature were made, as necessary, to accurately describe the sites resources, particularly for 
areas that the CDFG system provides no suitable classification. The plant communities were mapped onto an 
aerial image of the property (Figure 2). The Jepson Manual (2012) and An Annotated Checklist of the 
Vascular Plants of Santa Cruz County, California (CNPS, 2013) were the principal taxonomic references 
used for the botanical work. was the principal taxonomic reference used for the botanical work. 

To assess the potential occurrence of special status botanical resources, two electronic databases were 
accessed to determine recorded occurrences of sensitive plant communities and sensitive species. 
Information was obtained from the California Native Plant Society's (CNPS) Electronic Inventory (2022), 
and California Department of Fish & Wildlife (CDFW) RareFind database (CDFW, 2022) for the Soquel 
USGS quadrangle and surrounding quadrangles. As spring season surveys were not conducted, the 
suitability of the site to support special status species was determined based on a review of soil 
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conditions, compaction, condition of existing vegetation, and the plant ecologist's knowledge of the field 
conditions required for special status species. 

Wildlife 

The existing habitat conditions of the project site and surrounding landscape were evaluated based on 
reconnaissance-level surveys and interpretations of Google Earth images. The project site was walked 
and photographed in December 2013 and November 2016 (Dana Bland, wildlife biologist) and re­
evaluated in October 2022 (Garvin Hoefler, wildlife biologist). The principal habitats were identified and 
general characteristics were recorded in a field notebook. In addition to the field survey, several 
resources were reviewed, including the California Natural Diversity Data Base (CNDDB). A background 
literature review was conducted to identify special-status species occurrences in the surrounding project 
vicinity. These included State Species of Special Concern, State Fully Protected Species, and State and 
Federal Endangered and Threatened Species or candidates for listing. Sources for the literature search 
included the Soquel 7.5' USGS quad of the CNDDB (2022), Xerces Society Western Monarch Count 
(https://www.westemmonarchcount.org/data/), and other regional species reports. Habitat suitability of 
the property for special-status species was evaluated during the assessment. 

3.0 ENVIRONMENTAL SETTING 

The Mattison Lane property lies at the mid-portion of the geographic area known as the Central Coast Range 
and extends eastward to the San Francisco Bay Area Range (Hickman, 1993). The study area has coastal 
influences as it occurs near the Pacific Ocean. Presently, the property supports two single-family residences 
and several outbuildings, landscaping associated with the existing residences, buildings and landscaping 
associated with former commercial nursery, riparian woodland along Rodeo Creek, and oak tree groves that 
are identified by the County as oak woodland. 

The project area supports four habitat types: riparian woodland, oak woodland, annual grassland, and 
urban landscaping. Each habitat type, its CDFW natural community alliance, California vegetation code 
(CaCode), and state ranking (rarity) are listed in Table 1. The location of these habitat types, as of October 
2022, is depicted on Figure 2. 

The soils on the property are mapped as Elkhorn sandy loam, 2 to 9 percent slopes (133) and Aquents 
(flooded areas along Rodeo Creek) (103). 

Table 1. Habitat Types and Natural Community Vegetation Types, October 2022 
CaCode1 Habitat Type CDFW Natural Community Alliance State Sensitive? 

Ranking2 
61.202.02 Riparian Woodland Salix /asio/epis -Salix /aevigata - Ru bus S4 CDFW-Yes 

ursinus -Urtica doicea County- Yes 

32.220.00 Eucalyptus globulus -Pinus radiata3 - None CDFW-No 
Rubus armeniacus County-Yes 

71.060.09 Oak Woodland Quercus agrifolia I grasses S4 CDFW-No 
County- Yes 

44.150.03 Annual Grassland Avena sp. - Panicum sp. Raphanus None- CDFW-No 
sativa - Plantago /anceolata - Scabiosa County- No 

sp. / Rubus armeniacus 

None Urban Landscaping Landscape Trees and Shrubs None CDFW-No 
County- No 

1 - California vegetation code as per CDFW (July, 2022); 2- Vegetation types are ranked between SI and SS. For vegetation types with ranks of 
S 1-S3, all associations within the type are considered to be highly imperiled. 3 Non-native Monterey pines 
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3.1 Riparian Woodland 
The property supports a portion of Rodeo Creek. The creek supports a wide band of riparian woodland; 
this woodland is located along the eastern property line and extends westward up the slope of the arroyo 
to the top of bank. The vegetation is dominated by arroyo willow (Salix lasiolepis), yet supports a large 
grove of blue gum eucalyptus (Eucalyptus globulus), with non-native Monterey pines (Pinus radiata) . 
The southwestern portion of the riparian woodland abuts a grove of coast live oak trees ( oak woodland) 
that grow on the flat terrace outward of the top-of-bank. The riparian woodland understory is dense with 
young willows as well as common understory plants of California blackberry (Rubus ursinus), poison oak 
(Toxicodendron diversilobum), bracken fem (Pteridium aquilinum), stinging nettle (Urtica dioica), as 
well as non-native Himalaya berry (Rubus procerus), Cape ivy (Delairea odorata) and English ivy 
(Hedera helix) . The character if the vegetation is depicted in Figure 3 and Figure 4. 

Figure 3. Willow-dominated riparian woodland on subject property, October 2022 

Figure 4. Eucalyptus-dominated riparian woodland on subject property, October 2022 

The value to native wildlife of the riparian habitat along this portion of Rodeo Creek is moderated by the 
presence of areas of dense non-native plant cover, such as ivy and eucalyptus. Rodeo Creek is shown as 
an intermittent creek on the USGS topo map (Soquel Quad). Rodeo Creek flows into Corcoran Lagoon 
approximately 1.25 miles downstream of this project site, and the lagoon flows into Monterey Bay. 
Common wildlife species that are expected to inhabit the Rodeo Creek riparian at this site include Pacific 
chorus frog (Pseudacris regilla), red-shouldered hawk (Buteo lineatus), Pacific-slope flycatcher 
(Empidonax difficilis), black phoebe (Sayornis nigricans), Wilson's warbler (Wilsonia pusilla), Bewick's 
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wren (Thryomanes bewickii), raccoon (Procyon lotor), opossum (Didelphis virginiana), and California 
myotis (Myotis californicus). 

3.2 Oak Woodland 
This habitat type is currently located amid the former nursery structures, abutting the riparian woodland, 
as well as scattered oak trees/tree groups along the south and west property lines, as depicted on Figure 2. 
Within the oak woodland, the trees are dominated by coast live oaks (Quercus agrifolia), with a few 
nearby non-native trees associated with the former nursery, such as magnolia (Magnolia sp.) and Prunus. 
The understory is comprised of herbaceous species typical to the adjacent annual grassland, yet young oak 
trees have naturally colonized the edges of the former nursery structures. Figure 5 and Figure 6 depict 
the character of the extant oak woodland on the property. 

The value of the oak woodland (tree groves) on this property to wildlife is moderated by its location in an 
urbanized area and the paucity of native understory plants. Common wildlife, particularly those that can 
tolerate human presence, are expected to utilize these oak trees for cover, nesting, and roosting, including 
western fence lizard (Sceloporus occidentalis), rock dove (Columba livia), acorn woodpecker (Melanerpes 
formicivorus), scrub jay (Aphelocoma californica), chestnut-backed chickadee (Poecile rufescens), and 
western gray squirrel (Sciurus griseus). The oak woodland lacks woody understory vegetation or downed 
woody debris, and thus has limited niches for wildlife. 

Figure 5. Oak woodland amid the former nursery structures, October 2022 

Figure 6. Oak woodland that straddles the western property line, October 2022 
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The woodland is considered sparse, due to the spacing of the trees and degraded understory (i.e., lack of 
shrubs or small trees typical to dense oak woodland and presence of concrete slabs). The County's 
Sustainability Policy and Regulatory Update DEIR describes oak woodland on drier sites as having 
widely-spaced trees, forming an open woodland or savannah. When trees are scattered and form an open 
woodland, the understory is grassland, sometimes with scattered shrubs. The 2013 biotic report mapped 
these trees as oak groves; this mapping is depicted in Figure 7. However, the County asserted the oaks on 
the subject property fit the description of oak woodland (letter from Juliette Robinson, dated August 9, 
2022) and the tree groves would be considered oak woodland, a sensitive habitat, under County Code. A 
revised vegetation map, dated October 2022, shows the extant oak trees as oak woodland (Figure 2). In 
2013, the property was found to support 22 oak trees (Preliminary Existing Site Conditions and 
Demolition Plan, Ifland Engineers, dated 10/25/13), which included oak trees around the two existing 
residences; however, by October 2022 several of these trees had been cut, as noted on Figure 7. A review 
of aerial images found the trees were cut in 2021. The tree stumps, with a little brushy re-growth, are 
present amid the residential/urban landscaping. Appendix A of the arborists report has documented 11 
trees that were removed. 

Mixed Riparian Woodland 

Oak Tree Groves 

Herbaceous Rudera l and 
Landscaping 

Figure 7. Vegetation types mapped in 2013. NOTE: Highlighted oak trees cut in 2021 

3.3 Annual Grassland 
The majority of the property supports annual grassland. This habitat type is ruderal (weedy) and occurs 
around the existing residences and the former nursery structures; most of the grassland areas were former 
plant growing-grounds. The vegetation is dominated by non-native species that are typical to previously 
disturbed areas; the most prevalent vegetation is wild oat (Avena sp.), annual ryegrass (Lolium 
multiflorum), English plantain (Plantago lanceolata), wild lettuce (Lactuca spp.), mallow (Malva sp.), 
horehound (Marrubium vulgare), wild radish (Raphanus sativa), bristly ox-tongue (Picric echioides), 
pincushion flower (Scabiosa sp.), and scattered California poppy (Eschscholzia californica) . The 
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character of the grassland is depicted in Figure 8. 

The dominance of non-native plants in this habitat on the property reduces its value to native wildlife. 
Common seed-eating birds such as California towhee (Pipilo crissalis) and American goldfinch 
(Carduelis tristis) may occasionally forage in this habitat. 

Figure 8. Annual grassland amid former nursery structures, October 2022 

3.4 Urban Landscaping 
The property supports residential/urban landscaping, most of which is concentrated around the existing 
residences and the former nursery structures (Figure 9 and Figure 10). Typical non-native landscape 
species were observed, such as cotoneaster (Cotoneaster sp.), hopseed bush (Dodonaea sp.), persimmon 
(Diospyros kaki), Prunus, acacia (Acacia sp.), ash (Fraxinus sp.), privet (Ligustrum sp.), lemonade berry 
(Rhus integrifolia), Escallonia sp. and sage (Salvia spp.). Planted landscape trees include magnolia, 
Populus, and Prunus. The non-native landscape plants are generally of low value to native wildlife; 
however, some common species that may occasionally forage on these plants includes Anna's 
hummingbird (Calypte anna). 

Figure 9. Urban landscaping amid former nursery structures, October 2022 
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Figure 10. Urban landscaping around existing residences, October 2022 

4.0 REGULATED AND SENSITIVE HABITATS 

4.1 Federal and State Regulated Habitats 
California Department of Fish and Wildlife (CDFW) is a trustee agency that has jurisdiction under 
Section 1600 et seq. of the California Fish and Game Code. CDFW regulates all diversions, obstructions, 
or changes to the natural flow or bed, channel or bank of any river, stream or lake which supports fish or 
wildlife. Along watercourses, CDFW's jurisdictional limit typically extends to the top of bank or to the 
edge of riparian habitat if such habitat extends beyond top of bank (outer drip line), whichever is greater. 
Rodeo Creek on the subject property is within the regulatory jurisdiction ofCDFW. In a few areas on the 
property the willow canopy extends outward of the top-of bank. Any activity in this area, including placing 
fill/altering the channel and/or vegetation removal, would occur in CDFW's regulatory jurisdiction and 
would likely be subject to a Streambed Alteration Agreement with CDFW under Code 1600 (Streambed 
Alteration Agreement) (pending confirmation by this agency). As the storm drain work will impact riparian 
woodland, compensatory mitigation is typically required by this agency. 

Water quality in California is governed by the Porter-Cologne Water Quality Control Act and certification 
authority under Section 401 of the Clean Water Act, as administered by the Regional Water Quality 
Control Board (RWQCB). The Section 401 water quality certification program allows the State to ensure 
that activities requiring a Federal permit or license comply with State water quality standards. Water 
quality certification must be based on a finding that the proposed discharge will comply with water 
quality standards which are in the regional board's basin plans. The Porter-Cologne Act requires any 
person discharging waste or proposing to discharge waste in any region that could affect the quality of the 
waters of the state to file a report of waste discharge. The RWQCB issues a permit or waiver that includes 
implementing water quality control plans that take into account the beneficial uses to be protected. 
Waters of the State subject to RWQCB regulation extend to the top of bank, as well as isolated 
water/wetland features and saline waters. Should there be no Section 404 nexus (i.e., isolated feature not 
subject to USACE jurisdiction); a report of waste discharge (ROWD) should be filed with the RWQCB. 
The RWQCB interprets waste to include fill placed into water bodies. Rodeo Creek on the subject 
property is within the regulatory jurisdiction of RWQCB; RWQCB jurisdiction extends to the top-of-bank. 
Any activity in these areas, such as placing fill in the channel and/or vegetation removal, would occur in 
RWQCB's regulatory jurisdiction; this work would likely require a permit from RWQCB under Section 401 
(Water Quality Certification) or a ROWD (pending confirmation by this agency). As the storm drain and 
energy dissipater will occur within RWQCB jurisdiction and work will impact riparian woodland, 
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compensatory mitigation is typically required by this agency. 

The US Army Corps of Engineers (USACE) regulates activities within waters of the United States pursuant 
to congressional acts: Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water 
Act (1977, as amended). Section 10 of the Rivers and Harbors Act requires a permit for any work in, over, 
or under navigable waters of the United States. Navigable waters are defined as those waters subject to 
the ebb and flow of the tide to the Mean High Water mark (tidal areas) or below the Ordinary High Water 
mark (freshwater areas). Rodeo Creek up to the Ordinary High Water Mark is within the regulatory 
jurisdiction of USA CE. The proposed above-ground storm drain and energy dissipater will be placed above 
the flow line of Rodeo Creek (above OHWM), which will be outside USACE; therefore, no permits are 
expected from this agency. 

4.2 State and County Regulated Sensitive Habitats 
Sensitive habitats are defined by local, State, or Federal agencies as those habitats that support special status 
species, provide important habitat values for wildlife, represent areas of unusual or regionally restricted 
habitat types, and/or provide high biological diversity (Santa Cruz County Code and CDFW). The riparian 
woodland of the subject property is considered sensitive and activities within the corridor are regulated by the 
County as per the Riparian Corridor and Wetlands Protection Ordinance (16.30). The County conducted a 
riparian pre-site inspection of the property and determined the Rodeo Creek ravine meets the definition of an 
arroyo. The buffer distance for this arroyo is 50-feet, measured outward from the edge of the arroyo. An 
additional 10-foot setback, measured outward from the 50-foot buffer, is also required for all structures to 
allow for construction equipment access and use of the yard area. No structures are allowed within the 
riparian corridor and its setback area unless an exception permit is granted per the Riparian Corridor and 
Wetlands Protection Ordinance. Compliance with applicable permits or review requirements ofUSACE, 
CDFW, and other federal or state agencies is also required. If impacts cannot be avoided, compensatory 
mitigation is required, which typically involves habitat replacement. The project proposes project 
construction (and long-term maintenance) of dispersed stormwater detention/rain gardens within the 10-foot 
wide riparian buffer. In addition, placement of the storm drain will occur within the riparian woodland. A 
riparian exception permit from the County is required per the Riparian Corridor and Wetlands Protection 
Ordinance. As the work will impact riparian woodland, compensatory mitigation is typically required, 
which may involve habitat/tree replacement. 

Another County-defined sensitive habitat on the property is oak woodland. The oak woodland on the 
subject property meets the definition of a sensitive habitat under County Code (pending confirmation by this 
agency). As per the County's Sensitive Habitat Ordinance, the project is required to avoid impacts to such 
resources. If impacts cannot be avoided, compensatory mitigation is required, which may involve 
habitat/tree replacement. Oak woodland that is currently extant on the property is depicted on Figure 2. 
Figure 7 depicts the oak woodland removed ( 11 oak trees) from the site in 2021. The property has been 
subject to intensive land uses for many years. The historic photo record shows residential and commercial 
nursery operations on site for over 30 years. The nursery ceased operation circa 2013. Presently, the property 
supports a mosaic of native and non-native woody plant species within the riparian woodland and oak 
woodland, as presented in Figure 11. 

CDFW classifies and ranks the State's natural communities to assist in the determining the level ofrarity 
and imperilment. Vegetation types are ranked between Sl and S5. For vegetation types with ranks of Sl­
S3, all associations within the type are considered to be highly imperiled. If a vegetation alliance is 
ranked as S4 or S5, these alliances are generally considered common enough to not be of concern; 
however, it does not mean that certain associations contained within them are not rare (CDFW, 2022). 
The willow alliance on the subject property are ranked as sensitive (i.e., Sl-S3) by CDFW. 
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Figure 11. Distribution of native and non-native trees in riparian woodland and oak woodland, October 2022 
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5.0 SPECIAL STATUS SPECIES 

5.1 Special Status Plants 
The biotic review focused on special status plant species that are officially listed by the State and/or 
Federal government and CNPS List 1B. No special status plant species have been recorded for this 
property as per the CNDDB. The species evaluated for potential occurrence on the property, as per 
CNDDB records, are listed on Table 2. 

Of the special status plant species evaluated for their potential to occur on the property (see Table 2), only 
two species, have been documented in the greater project vicinity. The Santa Cruz tarplant (Holocarpha 
macradenia) is known from the Soquel Hills and from inland portions of Twin Lakes State Beach. These 
occurrences are located approximately two miles to the northeast and southwest of the subject property, 
respectively, where the species occupies coastal prairie grassland. Although the biotic review was 
conducted outside the blooming period of this species (typically blooms June-August), the potential 
presence of this species is considered low due to the existing residential and commercial nursery land uses 
on the property. 

The Santa Cruz clover (Trifolium buckwestiorum) is known from the Seacrest Development in Soquel. 
This occurrence is located approximately 2.5 miles to the northeast of the subject property, where the 
species occupies mesic areas in coastal prairie grassland. Although the biotic review was conducted 
outside the blooming period of this species (typically blooms March - April), the potential presence of 
this species is considered low due to the existing residential and commercial nursery land uses on the 
property and the lack of mesic microhabitat conditions, needed for the species growth. 

The site does not support suitable habitat for special status plant species and none were observed, or are 
predicted, to occur on the property. The CDNNB BIOS has no record of plant species on the subject 
property, yet there is an historic records of Santa Cruz tarplant to the south; he CNDDB considers this 
historic occurrence extirpated. Records in the project vicinity are depicted on Figure 12. 

Table 2. Special Status Plant Species Evaluated for Mattison Lane Parcels 

Species 

Anderson's manzanita 

(Arctostaphy/os andersanii) 

Hooker's manzanita 

(Arctostaphy/os hookeri ssp. 
hookeri) 

Pajaro manzanita 

(Arctostaphy/os pajoroensis) 

Congdon's tarplant 

(Centromadia parryi ssp. 
congdonii) 

Monterey spineflower 
{Chorizanthe pungens var. 
pungens) 
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CNPS State 

Ranking Status 

List lB.2 None 

List lB.2 None 

List lB.l None 

List lB.2 None 

List lB.2 None 

Federal Status Habitat Preference; Closest Known 
Occurrences 

None NOT PRESENT. Chaparral and forests; 
recorded from UCSC area and Bonny Doon; 
not observed 

None NOT PRESENT. Sandy slopes, often 
intermixed with oak woodland; known from 
East bel Mar area, Calabasas area and 
Fiesta Way area; not observed 

None NOT PRESENT. Sandy slopes, often 
intermixed with oak woodland; 1935 
collection from Calabasas area; known from 
Pruneda le area; not observed 

None NOT PRESENT. Mesic grassland, heavy clay, 
alkaline; recorded from Ellicott Slough 
NWR; no suitable habitat 

Threatened UNLIKLEY. Sandy slopes, can be intermixed 
with oak woodland/maritime chaparral; 
recorded from East Bel Mar, Fiesta Way 
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Table 2. Special Status Plant Species Evaluated for Mattison Lane Parcels 

Species CNPS State Federal Status Habitat Preference; Closest Known 
Ranking Status Occurrences 

area, Day Valley area; Pajaro Dunes; not 
observed. 

Robust spineflower List lB.1 None Endangered UNLIKLEY. Sandy slopes, often intermixed 
(Chorizanthe robusta var. with oak woodland/maritime chaparral; 
robusta) recorded from Market Street and Paul 

Sweet Road areas as well as Freedom area, 
Manresa State Beach; NE of Ellicott Pond. 

Sand-loving wallflower List lB.2 None None UNLIKLEY. Coastal dunes; recorded from 
(Erysimum ammophilum) Sunset State Beach, along Shell Road; not 

observed; unlikely to occur due to lack of 
sand dunes 

Sand gilia List lB.2 Threatened Endangered UNLIKLEY. Coastal dunes; recorded from 

(Gilia tenuiflora ssp. arenaria) Sunset State Beach; not observed; unlikely 
to occur due to lack of sand dunes 

Santa Cruz tarplant List lB.l Endangered Threatened NOT PRESENT. Grasslands, often on coastal 
(Holocarpha macradenia) terrace deposits; 1936 collection from 

Larking Valley and Hwy 1 area; known from 
Santa Cruz Gardens area, Arana Gulch, 
Twins Lake State Park, SC Armory; no 
suitable habitat due to current and previous 
land uses; not observed. 

Kellogg's horkelia List lB.l None None UNLIKLEY. Oak woodland and edges of 
(Horkelia cuneata ssp. sericea) grasslands; recorded from NW of 

Watsonville at Ellicott NWR; marginal 
habitat in oak woodland; not observed 

Woodland woollythreads List lB.2 None None UNLIKLEY. Chaparral; serpentine grassland; 
{Mono/opia gracilens) sandy/rocky areas; 1958 collection from 

Corralitos area; unlikely habitat 

Dudley's lousewort List lB.2 None None UNLIKLEY. Woodlands; historic (1884) 
{Pedicu/aris dudleyi) occurrence from Aptos; unlikely habitat; 

not observed 

Choris's popcorn flower List lB.2 None None UNLIKLEY. Mesic grasslands, often on 
(Plagiobothrys chorisianus var. coastal terrace deposits; recorded from 
chorisianus) north end of Watsonville Airport; unlikely 

habitat 

San Francisco popcorn flower List lB.2 Endangered None UNLIKLEY. Mesic grasslands, often on 

(Plagiobothrys diffusus) coastal terrace deposits; unlikely habitat 

CNPS Status: List 1B: These plants (predominately endemic) are rare through their range and are currently vulnerable or have a high potential 
for vulnerability due to limited or threatened habitat, few individuals per population, or a limited number of populations. List 1B plants meet 
the definitions of Section 1901, Chapter 10 of the CDFG Code. 
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Figure 12. CNDDB BIOS Map for Plant Species 

5.2 Special Status Wildlife 
Special status wildlife species include those listed, proposed or candidate species by either the Federal or the 
State resource agencies, as well as those identified as State species of special concern. In addition, all raptor 
nests are protected by Fish and Game Code, and all migratory bird nests are protected by the Federal 
Migratory Bird Treaty Act. Special status wildlife species were evaluated for their potential presence in the 
project area as described in Table 3 below. 
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No special status wildlife species are expected to occur at this property. However, birds may nest in the trees, 
and bats may roost in the empty outbuilding by entering through cracks and openings observed on the outside 
of the structures. In addition, the dusky-footed woodrat likely occurs in the riparian woodland and may occur 
in/near the proposed storm drain pipe and dissipator. Measures are discussed below to avoid impacts to birds, 
bats, and the woodrat. 

There are no recorded occurrences of California red-legged frog within five miles of this project site (CDFW 
2022); however, yellow-legged frogs are known from the upper reaches of Soquel Creek. There are no 
potential breeding areas that may serve as a source population within at least one mile of the project site. 
There will be no project work within the channel of Rodeo Creek. The work area is ruderal and landscape 
vegetation and with the high human use, this area is not suitable habitat for these species. The storm drain 
pipe and dissipator will require disturbance to a small area of riparian vegetation; however, no impacts to 
these species are expected from this project. Figure 13 shows the CNDDB BIOS map of occurrences of 
special status species recorded from the project vicinity. The eucalyptus trees on the parcel have not been 
recorded as a monarch butterfly overwintering site; Figure 14 shows the location of nearby Monarch 
butterfly overwintering sites as per the Western Monarch Count (Xerces, 2022). 

Table 3. List of Special Status Wildlife Species with Potential to Occur at Mattison Lane Parcels 
SPECIES 

Invertebrates 
Ohlone tiger beetle 
Cicinde/a oh/one 

Zayante band-winged grasshopper 
Trimerotropis in/anti/is 

Monarch butterfly 
Danaus plexippus 

Fish 
Steel head 
Oncorhynchus mykiss 

Tidewater goby 
Eucyclogobius newberryi 

Amphibians 
Santa Cruz long-toed salamander 
Ambystoma macrodacty/um croceum 

California red-legged frog 
Rana draytonii 

California giant salamander 
Dicamptodon ensatus 

Foothill yellow-legged frog 
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STATUS1 

FE 

FE 

FC 

FT 

FE, SSC 

FE, SE 

FT,SSC 

SSC 

SE 

HABITAT POTENTIAL OCCURRENCE ON 
SITE 

Coastal terrace prairie with sparse UNLIKELY. No suitable habitat. 
vegetation and openings, 

Watsonville loam soils 

Openings in sand hills parkland UNLIKELY. No suitable habitat. 
habitat with Zayante sandy soils 

Eucalyptus, acacia and pine trees UNLIKELY. No recorded occurrences 
groves provide winter habitat from vicinity of Rodeo Gulch. 
when they have adequate Eucalyptus along upper banks of 
protection from wind and nearby creek may provide occasional 
source of water autumnal roosts. 

Perennial creeks and rivers with NOT PRESENT. Not known from 
gravels for spawning. Rodeo Gulch, intermittent creek and 

downstream barriers limit habitat for 
steel head. 

Coastal lagoons and associated NOT PRESENT. May occur in 
creeks up to 1 mile inland downstream, but not along portion of 

Rodeo Creek adjacent to project site. 

Ponds for breeding with water at NOT PRESENT. No suitable habitat 
least into June. Riparian, oak on site; outside known range of the 
woodland, coastal scrub for upland species. 
habitat. 

Riparian, marshes, estuaries and NOT PRESENT. No recorded 
ponds with still water at least into occurrences in Rodeo Gulch; creek 
June. not suitable for breeding; no 

potential breeding ponds within 1 
mile. Unlikely to occur. 

Riparian, and wet coastal forests UNLIKELY. No recorded occurrences 
near streams and seeps. in Rodeo Gulch. Unlikely to occur. 

Perennial creeks with cobble NOT PRESENT. No suitable habitat 
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Table 3. List of Special Status Wildlife Species with Potential to Occur at Mattison Lane Parcels 
SPECIES STATUS1 

Rana boy/ii 

Reptiles 
Western pond turtle SSC 
Emys (Actinemys) marmorata 

Birds 
Western snowy plover FT,SSC 
Charadrius alexandrinum nivosus 

Western burrowing owl SSC 
Athene cunicularia hypugea 

Yellow warbler SSC 
Dendroica petechia brewsteri 

Loggerhead shrike SSC 
Lanius /udovicianus 

Least Bell's vireo FE/SE 
Vireo be/ii pusil/us 

Willow flycatcher SSC 
Empidonx trallii 

Tricolored blackbird SSC 
Agelaius tricolor 

Mammals 
Pallid bat SSC 
Antrozous pal/idus 

San Francisco dusky-footed woodrat SSC 
Neotoma fuscipes annectens 

1 Key to status: 
FE 
FT 
SE 
ST 
SSC 

Federally listed as endangered species 
Federally listed as threatened species 
State listed as endangered species 
State listed as threatened species 
California species of special concern 
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HABITAT POTENTIAL OCCURRENCE ON 
SITE 

substrate for egg attachment. on site. Known from upper reaches of 
Soquel Creek. 

Creeks and ponds with water of NOT PRESENT. No suitable habitat 
sufficient depth for escape cover, on site. Intermittent creek with no 
and structure for basking; suitable nesting sites on creek banks. 

grasslands or bare areas for 
nesting. 

Sandy beaches, salt pond levees, NOT PRESENT. No suitable habitat. 
large alkali lakes 

Nests and winters in grasslands NOT PRESENT. No suitable habitat. 
with burrows and short vegetation 

Nests in dense riparian with UNLIKELY. Development area lacks 
cottonwood canopy and dense suitable canopy trees. May occur as 
willow understory seasonal migrant in riparian 

woodland 

Dense shrubs and brush for nesting UNLIKELY. No suitable habitat. 

Riparian thickets along water UNLIKELY. Development area lacks 
suitable canopy trees. May occur as 
seasonal migrant in riparian 
woodland. 

Dense riparian habitat along UNLIKELY. Development area lacks 
stream reservoirs or wetlands suitable canopy trees. May occur as 

seasonal migrant in riparian 
woodland. 

Dense bulrush and/or cattail NOT PRESENT. No suitable habitat. 
vegetation adjacent to freshwater 
marshes 

Roosts in rock outcroppings, caves, POSSIBLE. May occur in abandoned 
hollow trees, mines, building and nursery structures. 
bridges; extremely sensitive to 
human disturbance. 

Woodlands including oaks, willow PRESENT. Occurs in riparian 
riparian, Eucalyptus woodland. 
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Figure 14. Monarch Butterfly Overwintering Sites (Source: Xerces Society) 

6.0 PROJECT REVIEW AND RECOMMENDATIONS 

6.1 Thresholds of Significance 
The thresholds of significance presented in the CEQA Guidelines were used to evaluate project impacts and 
to determine if implementation of the proposed project would pose significant impacts to biological 
resources. For this analysis, significant impacts are those that substantially affect, either directly or through 
habitat modifications: 

a) A species identified as a candidate, sensitive, or special status species in local or regional plans, 
policies, or regulations, or by CDFW or USFWS; 

b) Riparian habitat or other sensitive natural community identified in local or regional plans, policies, 
regulations or by CDFW or USFWS; 

c) State or Federally protected wetlands (including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means; 

d) Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors, or impede the use of native 
wildlife nursery sites; 

e) Conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance; 

f) Conflict with the provisions of an adopted Habitat Conservation plan, Natural Community 
Conservation plan, or other approved local, regional, or state habitat conservation plan. 
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6.2 Project Review and Recommendations 
The proposed project was evaluated for its potential direct and indirect impacts to biotic resources. The 
majority of the development will occur within ruderal vegetation and in areas supporting existing residences, 
a former commercial nursery, and areas with landscape trees and shrubs. 

a) Special Status Species. The San Francisco dusky footed woodrat is a California Special of Special 
Concern. Woodrat houses were observed in the riparian woodland and may be present in/near the 
work area for the storm drain and energy dissipator. Bats may occur within trees and abandoned 
buildings that area to be removed/demolished. 

Recommendations 
B10-1. Dusky-footed Woodrat. Retain all woodrat houses (middens) on the property. No 
earlier than two weeks prior to the start of project activities, a qualified biologist should 
perform a pre-construction survey for woodrat houses within the project work boundaries 
and a 25-foot buffer around the project site perimeter. Flag and establish buffers around 
each woodrat house observed. The buffer width will be determined by the qualified 
biologist, but will not be less than 5 feet. If a woodrat house is present and impacts 
cannot be avoided, then a qualified biologist shall contact CDFW for approval to 
implement a woodrat relocation plan. This could involve live trapping and the 
construction of alternate houses in adjacent suitable habitat. The woodrat relocation plan 
must be implemented by a qualified biologist possessing a Scientific Collection Permit 
authorizing the handling of woodrats. Authorization by CDFW must be obtained prior to 
the implementation of this measure. Post-relocation monitoring may be required by 
CDFW, as part of the plan. 

B10-2. Bats. Removal of trees and abandoned buildings could result in the loss of roost 
sites or abandonment of bat roosts through noise or vibrations. Maternity roosts are most 
important as negative impacts can have broad, far reaching effects, since such roosts are 
critical for reproduction and can support multiple generations of bats. No more than 30 
days prior to demolition/tree removal, the applicant should hire a bat ecologist to 
investigate the interior of the outbuildings to determine if any bats have been using the 
structures. The bat ecologist should also check the oak trees to determine if any have 
cavities suitable for bat roosts. If there is no evidence of bat use ( e.g., guano or 
observation of individuals), then the openings shall be secured/covered to prevent bats 
from entering prior to demolition and no further mitigation will be required. If bat use is 
detected, then schedule outbuilding demolition and tree removal to occur between August 
15 and February 1 of any given year to avoid the bat breeding season for this part of the 
central coast. In addition, the bat ecologist shall conduct a focused survey no more than 
two weeks (14 days) prior to structure demolition and tree removal to determine if bats 
are currently using either. If no bats are occupying the outbuildings or tree cavities, then 
demolition may proceed. If bats are observed using the outbuildings or tree cavities, then 
the bat ecologist, in coordination with CDFW, will recommend methods to either allow 
bats to leave the outbuildings and trees and not return ( exclusion devices), or other 
methods specific to this demolition project to avoid harm to individual bats. Trees 
without cavities may have foliage roosting bats occasionally. To avoid harm to 
individual bats, trees shall be cut down and allowed to lie on the ground for 24 hours 
prior to chipping, to allow any foliage roosting bats to leave on their own. 

b) Riparian Woodland and Other Sensitive Habitats. The riparian woodland, including the open 
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water/channel bed of Rodeo Creek, is a sensitive and regulated habitat. Riparian woodland should 
be preserved on-site and impacts to the resource avoided, to greatest extent feasible. The project has 
done this, as all proposed development (except for storm drain and energy dissipater) are located 
outside the dripline of the mapped riparian woodland and the County-required 50-foot buffer. 
Although most of the riparian woodland along Rodeo Creek grows below top-of-bank, some willow 
tree canopy extends beyond the top-of-bank in one location; however, all of this riparian vegetation 
will be encompassed by the 50-foot wide buffer. Due to the close proximity of the residential units to 
the riparian buffer there could be demand for residents to use the riparian buffer area as a recreational 
open space. As such, incompatible uses may occur within the 50-foot riparian buffer. 

The project will impact riparian woodland for placement of the storm drain and energy dissipator. 
This will result in the removal of riparian vegetation and habitat for protected species. The 
proposed above-ground storm drain and energy dissipater will be placed within the riparian 
woodland. An approximately 39-foot long, 12-inch diameter pipe, with an approximately 35 square 
feet of drain rock at the outlet, will require the removal and/or trimming of riparian vegetation. 
Removal of riparian woodland vegetation is a significant impact that requires compensatory 
mitigation. Approximately 74 square feet (0.002 acre) of riparian vegetation will be permanently 
affected. Assuming a 5-foot work area around the pipe and dissipater rock ( construction access), an 
additional 440 square feet (0.01 acre) of riparian woodland will be temporarily impacted. Placement 
of the pipe and dissipater rock requires permits from state agencies (CDFW and RWQCB) as well as 
a riparian exception permit from Santa Cruz County. Figure 15 displays the location of the 
permanent and temporary impacts to riparian woodland. Table 4 outlines project impacts to this 
sensitive habitat. 

Table 4. Impacts to Sensitive Habitat 

Permanent Temporary Total Mitigation Required 
Impact (ac.) Impact (ac.) (ac.) Ratio Mitigation 

(ac.) 

Riparian Woodland 

Storm Drain Pipe and 0.002 0.012 2:1 0.024 
Energy Dissipater 

Construction Access 0.01 
Oak Woodland 

Development 0.26 0.051 0.31 2:1 0.62 
TOTAL 0.644 

1 grading in/around mature 24" oak tree (T4) 

Recommendations 
810-3. Riparian Woodland and Buffer. To minimize indirect impacts from site 
development on the riparian woodland and buffer, install a fence (minimum height of 4 
feet) at the outer limit of the 50-foot buffer such that residential land uses are precluded 
from the riparian woodland and 50-foot riparian buffer. The fence would preclude 
unauthorized access into the buffer and reduce potential indirect impacts from site residents 
(i.e., trampling, deposition of debris, etc.). Allowable uses with the buffer should be 
limited to periodic maintenance of plantings associated with habitat mitigation and 
periodic control of invasive, non-native plant species. Active recreational activities, such 
as play structures or other play areas, as well as urban gardening, should not be allowed 
within the riparian buffer. The landowner and/or HOA should be responsible for 
monitoring and enforcing use restrictions within the protected riparian woodland and 
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buffer area. 

B1O-4. Riparian Woodland Compensation. Provide compensatory mitigation for impacts to 
the riparian woodland from the storm drain and energy dissipator, implement compensatory 
mitigation, which includes development and implementation of a Mitigation Plan for on -site 
habitat restoration at a 2: 1 ratio. As the total impact area is approximately 0.012 acre, 
provide a minimum of 0.024 acre of on-site mitigation. Secure riparian exception permit 
from the County; secure all necessary permits and/or agreements from other federal and state 
regulating agencies (i.e., CDFW and RWQCB). Figure 16 displays the location of suitable 
areas for riparian mitigation. 

Oak Woodland. The County has a sensitive habitat ordinance that regulates vegetation removal and 
other impacts within designated habitats. The oak woodland is a sensitive habitat. Oak woodland 
should be preserved on-site and impacts to the resource avoided, to greatest extent feasible. 
Approximately 0.18 acre of extant oak woodland will be retained and preserved within the 50-foot 
wide riparian buffer area; however, the project will impact 0.31 acre of oak woodland, which is the 
canopy spread of the extant woodland to be permanently removed, temporarily impacted, and the 
oak woodland previously removed in 2021. Table 4 outlines project impacts to this sensitive habitat. 
Within the impacted oak woodland, 12 mature oak trees will (or have been) removed. Table 5 lists 
the trees proposed ( or already) removed for the project. In addition, construction of project features 
will occur within the drip line of native oak trees which are to remain. Trenching and grading within 
the drip line of retained trees may affect tree health. Figure 15 displays the location of the permanent 
and temporary impacts to the oak woodland. 

Table 5. Oak Trees Removed by the Project1 

Tree Number Species Diameter (inches) Notes 
(Arborist Report) 
T12 Coast Live Oak 10 Removed circa 2021 

T13 Coast Live Oak 14 Removed circa 2021 

T14 Coast Live Oak 10 Removed circa 2021 

TlS Coast Live Oak 8 Removed circa 2021 

T16 Coast Live Oak 12 Removed circa 2021 

T17 Coast Live Oak 24 Removed circa 2021 

T18 Coast Live Oak 40 Removed circa 2021 

T19 Coast Live Oak 22 Removed circa 2021 

T20 Coast Live Oak 23 Removed circa 2021 

T21 Coast Live Oak 19 Removed circa 2021 

T22 Coast Live Oak 16 Removed circa 2021 

Tl Coast Live Oak 8 Proposed for removal 

in plan 

TOTAL OAK TREES = 12 
1 Source: Arborist Report, Appendix A, Revised 10/10/23, Kurt Fouts Arborist Consultant 

Recommendations 
B1O-5. Oak Trees. Avoid construction/development within the dripline of oak woodland 
vegetation that is to be retained. Implement protective measures around all retained oak 
trees, as directed by an arborist. Measures may include protective fencing, supervised 
pruning of limbs and roots, other measures as determined by the arborist. 
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BIO-6. Oak Woodland Compensation. Provide compensatory mitigation for impacts to 
oak woodland, prepare and implement a Mitigation Plan to establish native oak woodland 
that achieve a 2:1 habitat replacement ratio (i.e., areal extent), which shall include a 
minimum 3: 1 tree replacement ratio. Mitigation for permanent impacts shall occur in 
areas not currently supporting oak trees/woodland. The mitigation plan would be subject to 
County review and approval and would include a 5-year maintenance and monitoring 
program. Assuming 12 oak trees are removed, a minimum of 36 oak trees shall be planted 
in the oak woodland mitigation area. The replacement oak trees should be planted within 
the 50-foot wide riparian buffer area such that the trees provide replacement oak 
woodland as well as adding habitat value to the adjacent riparian woodland. Planted trees 
and shrubs shall achieve a yearly survival rate of 80% for a minimum of five years after 
planting. If these survival rates are not achieved then replacement plantings shall occur in 
each year that the criteria are not met. Figure 16 displays the location of suitable areas for 
this oak woodland mitigation. 

c) Federally and State Protected Wetlands. Rodeo Creek supports federal jurisdictional areas. 
Federal jurisdiction typically extends to the Ordinary High Water Mark (OHWM) of a waterway; 
however, jurisdiction can also include adjacent wetlands (vegetated areas above OHWM) if there 
is an hydro logic connection. The project will not occur below the OHWM of Rodeo Creek; no 
impacts to federally protected wetlands or the active stream channel will occur. No mitigation is 
required. 

d) Migratory Birds. Nesting birds may occur in the landscape trees, oak trees, and riparian vegetation to 
be removed as well as in non-native trees adjacent to the property. Removal of trees and other 
vegetation for construction has the potential to kill or injure nesting birds, if any are present in the 
construction area. Noise from construction has the potential to cause abandonment by adult birds of 
chicks or eggs in areas of close proximity to construction. Because most nesting birds are protected 
by the Migratory Bird Treaty Act, measures are required to avoid potentially significant impacts if 
any are present during construction. 

Recommendations 
BIO-7. Nesting Birds. To avoid impacting nesting birds, if present, schedule tree removal 
and construction to occur between August 1 and March 1 of any given year, which is 
outside the bird nesting season. If tree removal and/or construction is to occur within the 
bird breeding season (March 1 - July 31 ), perform pre-construction nesting bird surveys 
within one week before the scheduled start of the project. The nesting survey should be 
performed by a qualified biologist and cover the entire property, since potential nesting 
raptors may require buffers at a minimum of 300 feet. In the event active nests are 
observed, the nest site shall be flagged and a buffer shall be established, in an effort to 
prevent nest failure. The buffer widths shall be determined by the qualified biologist, 
based on species, site conditions and anticipated construction activities. Active nests 
should be monitored at a frequency determined by the monitoring biologist, but at a 
minimum of once per week, until the nestlings have fledged. In the event that 
construction activities appear to be interfering with nest maintenance ( e.g., feedings and 
incubation), then the buffers should be enlarged or construction activities postponed, until 
the young have fledged, as determined by the qualified biologist. 

e) Local Policies or Ordinances. The County has a sensitive habitat ordinance that regulates vegetation 
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removal and other impacts within designated habitats. The riparian woodland and oak woodland are 
identified as sensitive habitat under County Code. Please refer to item b) and c ), above for the 
riparian woodland and oak woodland. The riparian buffer area, as shown in Figure 16, encompasses 
0.85 acre. Of this area, the buffer supports 0.18 acre of extant oak woodland and 0.67 acre of annual 
grassland. The annual grassland can accommodate the required riparian mitigation (0.024 acre) and 
the oak woodland mitigation (0.62 acre). 

f) Habitat Conservation Plan. The project site is not located in an area subject to a Habitat 
Conservation plan, Natural Community Conservation plan or other approved conservation plan. The 
project site is not located within any designated critical habitat for any federally-listed species. 
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12 July 2024 
 
Claudio Locatelli <locatellirentals224@gmail.com> 
224 Center Street C 
Santa Cruz, CA 95060  
 
Subject: Review of the Geotechnical Investigation for the Proposed 12-Lot Subdivision, 

Mattison Lane/APN 029-391-01, -02 & -03, Santa Cruz County, CA report dated 5 
March 2013 and the 2019 California Building Code Update for Proposed 
Townhouse Development for Mattison Lane, Santa Cruz, APN’s 029-391-01, 02 & 
03 and APN 029-061-19, Santa Cruz County, California report dated 7 February 
2024 by Dees and Associates, Inc. – Project No. SCR-0636 

 
Project Site: 2450 and 2452 Mattison Lane  
  APN’s 029-391-01, -02, & -03 and APN 029-061-19  

Application No. REV221076 
 
Dear Applicant, 
 
The Planning Division has accepted the subject geotechnical investigation reports for the 
proposed project. The following items shall be required: 
 

1. All project design and construction shall comply with the recommendations of the subject 
geotechnical investigation reports.  
 

2. Final plans shall reference the report by titles, author, and dates.  Final Plans should also 
include a statement that the project shall conform to the report’s recommendations.  

  
3. After plans are prepared that are acceptable to all reviewing agencies, please submit a 

completed Soils (Geotechnical) Engineer Plan Review Form to Environmental Planning. The 
Consultants Plan Review Form (Form PLG-300) is available on the Planning Department’s 
web page.  The author of the soils reports shall sign and stamp the completed form.  Please 
note that the plan review form must reference the final plan set by the last revision date. 

 
4. As outlined in the subject geotechnical investigation reports, engineered fill is required to be 

utilized beneath foundation elements, slabs on grade, and pavement sections for structural 
support. A Grading Permit will be required for the proposed project. A preconstruction 
meeting is also required prior to any ground disturbance. Please contact Leah MacCarter at 
831.454.3164 to schedule the preconstruction meeting. 

 
Electronic copies of all forms required to be completed by the Geotechnical Engineer may be 
found on our website: Assistance and Forms (santacruzcountyca.gov) 

County of Santa Cruz 
 

Department of Community Development and Infrastructure 
701 Ocean Street, Fourth Floor, Santa Cruz, CA  95060 

Planning (831) 454-2580         Public Works (831) 454-2160 
sccoplanning.com                   dpw.co.santa-cruz.ca.us 

https://cdi.santacruzcountyca.gov/UPC/EnvironmentalPermitsTechnicalReviews/GeologyandSoils/AssistanceandForms.aspx
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After building permit issuance the soils engineer must remain involved with the project during 
construction.  Please review the Notice to Permits Holders (attached). 
 
Our acceptance of the report is limited to its technical content.  Other project issues such as 
zoning, fire safety, septic, or sewer approval, etc. may require resolution by other agencies. 
 
If we may be of any further assistance, please contact the undersigned at: 831.454.3168 or 
rick.parks@santacruzcountyca.gov 
 
Respectfully, 

 
Rick Parks, GE 2603 
Civil Engineer – Environmental Planning 
County of Santa Cruz CDI Planning Division 
 
Cc: Leah MacCarter 

 Jonathan DiSalvo 

Rebecca Dees, GE 

Ken Hart 

 

Attachments: Notice to Permit Holders 
 

  

file://///scznas06/pln/home/PLN418/Documents/rick.parks@santacruzcountyca.gov
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NOTICE TO PERMIT HOLDERS WHEN A SOILS REPORT HAS BEEN PREPARED,  
REVIEWED AND ACCEPTED FOR THE PROJECT 

 
After issuance of the building permit, the County requires your soils engineer to be involved during 
construction.  Several letters or reports are required to be submitted to the County at various times 
during construction. They are as follows: 
 

1. When a project has engineered fills and/or grading, a letter from your soils engineer 
must be submitted to the Environmental Planning section of the Planning Department prior 
to foundations being excavated.  This letter must state that the grading has been 
completed in conformance with the recommendations of the soils report.  Compaction 
reports or a summary thereof must be submitted.   

 
2. Prior to placing concrete for foundations, a letter from the soils engineer must be 

submitted to the building inspector and to Environmental Planning stating that the soils 
engineer has observed the foundation excavation and that it meets the recommendations 
of the soils report. 

 
3. At the completion of construction, a Soils (Geotechnical) Engineer Final Inspection 

Form from your soils engineer is required to be submitted to Environmental Planning that 
includes copies of all observations and the tests the soils engineer has made during 
construction and is stamped and signed, certifying that the project was constructed in 
conformance with the recommendations of the soils report. 

 
If the Final Inspection Form identifies any portions of the project that were not observed 
by the soils engineer, you may be required to perform destructive testing in order for your 
permit to obtain a final inspection.  The soils engineer then must complete and initial an 
Exceptions Addendum Form that certifies that the features not observed will not pose a 
life safety risk to occupants. 

  
 



 
February 7, 2024                                         Proposal No. SCR-0636  
 
     
CLAUDIO LOCATELLI 
℅ Swift Consulting Services 
500 Chestnut Street, Suite 100 
Santa Cruz, California 95060 
 
Subject: 2019 California Building Code Update Letter 
 
Reference: Proposed Townhouse Development 
  Mattison Lane, Santa Cruz 

APN’S 029-391-01, -02 and -03 and APN 029-061-19 
Santa Cruz County, California 

 
Dear Mr. Locatelli: 
 
This letter updates our 2013 report so it is in conformance with the 2019 California Building Code. 
The seismic loading has changed and now the seismic shaking is significantly higher than it was. 
As a result of the changes, we have re-evaluated the seismic hazards; including seismic loading, 
liquefaction potential and landsliding. We have also updated our foundation recommendations 
based on our new analyses. The recommendations of this letter shall be used where any conflicts 
arise between our 2013 report and this update letter. 
 
As part of our update, we drilled three additional borings at the site to depths of 25.5 to 31 feet. 
The locations of our borings are indicated on Figure 1. We also performed additional laboratory 
testing including moisture-density relationships, grain size analysis and direct shear testing. The 
two direct shears were prepared using saturated, remolded samples where the gravels over ½-
inch were removed. The results of our laboratory testing are included on the boring logs, Figures 
2 to 4. 
 
Liquefaction 
An analysis of the liquefaction potential of the soils underlying the site was conducted as part of 
our update. Liquefaction occurs when saturated fine grained sands, silts and sensitive clays are 
subject to shaking during an earthquake and the water pressure within the pores build up leading 
to loss of strength.  
 
Our analysis was performed using the soils encountered in Borings 11 to 13 and the groundwater 
levels encountered in our borings drilled in January 2013. Fines contents for the soils below the 
groundwater table were based on laboratory test results. Fines contents for the soils above the 
groundwater table were estimated. Seismic conditions were analyzed using the maximum 
expected peak ground acceleration (PGAM) of 0.813g. The results of our liquefaction analysis 
indicate there is a potential for liquefaction to develop in zones of soil below the groundwater 
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table. See Figures 5 to 7. The zones of liquefaction varied between borings, but were generally 
between 10 and 25 feet below grade. Liquefaction could cause ground settlement and sand boils 
to occur. There is a low potential for and lateral spreading and soil strength loss due to the density 
of the soils. 
 
Settlement 
Total ground settlements associated with the design earthquake are predicted to be on the order 
of 2.5 to 3 inches. Differential settlements are expected to be on the order of 0.5 to 0.75 inches.  
 
Sand Boils 
Sand boils are caused when water pressures are relieved at the ground surface and the upward 
movement of groundwater causes soil to rise to the ground surface creating a mound of soil at 
the surface. There is a potential for sand boils to develop at the ground surface. Sand boils will 
not adversely affect the proposed structure foundations but sand boils may cause movement and 
cracking in thin slab and pavement sections. 
 
Slope Stability 
To evaluate the stability of the ravine slope, we performed a stability analysis using a cross 
section prepared from the topographic map provided to us.  
 
Shear strength properties of the soils comprising the slope were based on remolded, saturated 
direct shear tests. Groundwater levels were based on the groundwater levels encountered in 
January 2013. Seismic analyses were performed using a seismic coefficient of 0.31g. The seismic 
coefficient was determined by the following equation PGAm/1.5 *feq, where PGAm was 
determined from the OHSPD Seismic Design Calculator and feq was determined from SP117 for 
a 5cm displacement. Our analyses were performed using Janbu Simplified and Spencer’s method. 
 
The results of our analysis indicate the ravine slope is seismically stable for the design 
earthquake. Our slope stability analysis results are attached. 
 
Seismic Parameters 
The following ground motion parameters may be used in seismic design and were determined 
using the OHSPD Seismic Design Calculator and ASCE 7-16.  
 

Seismic Design Parameters  ASCE 7-16 

Site Class D 

Mapped Spectral Acceleration for Short Periods Ss = 1.765 g 

Mapped Spectral Acceleration for 1-second Period S1 = 0.678 g 

5% Damped Spectral Response Acceleration for Short Period SDs = 1.177 g 

5% Damped Spectral Response Acceleration for 1-Second Period SD1 = N/A 
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Seismic Design Category N/A 

PGAm 0.813 g 

 
Site Grading 

• Temporary cut slopes should be inclined no steeper than 1:1 (horizontal to vertical). 
 

• Engineered fill should be observed and tested by our firm. At a minimum, in-place density 
tests should be performed as follows: one test for every foot of fill, one test for every 
1,000 sq. ft. of material for relatively thin fill sections and one test whenever there is a 
definite suspicion of a change in the quality of moisture control or effectiveness in 
compaction.  
 

Retaining Walls 

• Retaining walls over 6 feet high should include a seismic surcharge load of 13 pcf, EFW, in 
addition to the above lateral earth pressures. The resultant dynamic pressure should be 
applied at a point 0.6 H above the base of the wall. 

 

• Drainage materials behind retaining walls may consist of ¾-inch drainrock wrapped in 
filter cloth, Class 1 or Class 2 Type A permeable material (Caltrans Specification 68-1.025), 
or an approved equivalent. 
 

Foundations 

• Foundations should be designed to accommodate 0.75-inches of seismically induced 
settlements. Stiffened spread footings or mat slab foundations may be used as long as 
the differential settlements meet current design standards. The spread footing design 
criteria presented in our 2013 report, in conjunction with ¾-inches of differential 
settlement, may be used for design of spread footing foundations. 

 
Mat Slab Foundations 

• A mat slab foundation bearing on 12 inches of compacted subgrade soil may be used to 
support structures.  
 

• Mat slabs should be designed to accommodate 0.75-inches of seismically induced 
settlements over the width of the slab. 

 

• Mat slabs designed using strip loads may be designed for an allowable soil bearing 
pressure of 2,000 psf for dead plus live loads for strip loads up to 3 feet wide.  If a 
uniformly loaded slab design is used, the bearing capacity should be limited to 500 psf. 
These values may be increased by one-third to include short-term seismic and wind loads. 
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• Footings located adjacent to mat slab foundations should have their bearing surfaces 
founded below an imaginary 1:1 plane projected upward from the bottom edge of the 
adjacent footings or utility trenches.   

 

• Total and differential settlements from building loads are anticipated to be on the order 
of 1 inch and 1/2 inches respectively. Differential settlement from seismic loading is 
anticipated to be on the order of 0.75 inches over the width of the slab.  

 

• Lateral load resistance may be developed in friction between the foundation bottom and 
the supporting subgrade. A friction coefficient of 0.40 may be assumed. Where slabs are 
poured neat against the adjacent soil, a passive lateral earth pressure of 350 pcf EFW, 
may be used. The upper 12 inches of soil should be neglected in passive design. 

 

• All slabs-on-grade can be expected to suffer some cracking and movement. However, 
thickened exterior edges, a well-prepared subgrade including pre-moistening prior to 
pouring concrete, adequately spaced expansion joints and good workmanship should 
reduce cracking and movement. 

 

• Dees & Associates, Inc. are not experts in the field of moisture proofing and vapor 
barriers. In areas where floor wetness would be undesirable, an expert, experienced with 
moisture transmission and vapor barriers should be consulted.  At a minimum, a blanket 
of 4 inches of free-draining gravel should be placed beneath the floor slab to act as a 
capillary break. In order to minimize vapor transmission, an impermeable membrane (10-
mil. minimum) should be placed over the gravel.  

 
 
Very truly yours, 
 
DEES & ASSOCIATES, INC. 
 
 
Rebecca L. Dees 
Geotechnical Engineer 
G.E. 2623 
 
Attachments 
Copies:    1 to Addressee 
 
 
 
 
 

Engineer-1
K Stamp 2025
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Figure 1 
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August 23, 2022                                         Proposal No. SCR-0636  
Revised May 8, 2023 
     
CLAUDIO LOCATELLI 
℅ Swift Consulting Services 
500 Chestnut Street, Suite 100 
Santa Cruz, California 95060 
 
Subject: 2019 California Building Code Update Report 
 
Reference: Proposed Townhouse Development 
  Mattison Lane, Santa Cruz 

APN’S 029-391-01, 02 & 03 
Santa Cruz County, California 

 
Dear Mr. Locatelli: 
 
This update letter updates our 2013 report so it is in conformance with the 2019 California 
Building Code. The seismic loading has changed and now the seismic shaking is significantly 
higher than it was. As a result of the changes, we have re-evaluated the seismic hazards; including 
seismic loading, liquefaction potential and landsliding. We have also updated our foundation 
recommendations based on our new analyses. The recommendations of this letter shall be used 
where any conflicts arise between our 2013 report and this update letter. 
 
As part of our update, we drilled three additional borings at the site to depths of 25.5 to 31 feet. 
The locations of our borings are indicated on Figure 1. We also performed additional laboratory 
testing including moisture-density relationships, grain size analysis and direct shear testing. The 
two direct shears were prepared using saturated, remolded samples where the gravels over ½-
inch were removed. The results of our laboratory testing are included on the boring logs, Figures 
2 to 4. 
 
Liquefaction 
An analysis of the liquefaction potential of the soils underlying the site was conducted as part of 
our update. Liquefaction occurs when saturated fine grained sands, silts and sensitive clays are 
subject to shaking during an earthquake and the water pressure within the pores build up leading 
to loss of strength.  
 
Our analysis was performed using the soils encountered in Borings 11 to 13 and the groundwater 
levels encountered in our borings drilled in January 2013. Fines contents for the soils below the 
groundwater table were based on laboratory test results. Fines contents for the soils above the 
groundwater table were estimated. Seismic conditions were analyzed using the maximum 
expected peak ground acceleration (PGAM) of 0.813g. The results of our liquefaction analysis 
indicate there is a potential for liquefaction to develop in zones of soil below the groundwater 
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table. See Figures 5 to 7. The zones of liquefaction varied between borings, but were generally 
between 10 and 25 feet below grade. Liquefaction could cause ground settlement and sand boils 
to occur. There is a low potential for and lateral spreading and soil strength loss due to the density 
of the soils. 
 
Settlement 
Total ground settlements associated with the design earthquake are predicted to be on the order 
of 2.5 to 3 inches. Differential settlements are expected to be on the order of 0.5 to 0.75 inches.  
 
Sand Boils 
Sand boils are caused when water pressures are relieved at the ground surface and the upward 
movement of groundwater causes soil to rise to the ground surface creating a mound of soil at 
the surface. There is a potential for sand boils to develop at the ground surface. Sand boils will 
not adversely affect the proposed structure foundations but sand boils may cause movement and 
cracking in thin slab and pavement sections. 
 
Slope Stability 
To evaluate the stability of the ravine slope, we performed a stability analysis using a cross 
section prepared from the topographic map provided to us.  
 
Shear strength properties of the soils comprising the slope were based on remolded, saturated 
direct shear tests. Groundwater levels were based on the groundwater levels encountered in 
January 2013. Seismic analyses were performed using a seismic coefficient of 0.31g. The seismic 
coefficient was determined by the following equation PGAm/1.5 *feq, where PGAm was 
determined from the OHSPD Seismic Design Calculator and feq was determined from SP117 for 
a 5cm displacement. Our analyses were performed using Janbu Simplified and Spencer’s method. 
 
The results of our analysis indicate the ravine slope is seismically stable for the design 
earthquake. Our slope stability analysis results are attached. 
 
Seismic Parameters 
Structures designed according to the 2019 California Building Code may use the following 
parameters in their analysis. The following ground motion parameters may be used in seismic 
design and were determined using the OHSPD Seismic Design Calculator and ASCE 7-16.  
 

Seismic Design Parameters  ASCE 7-16 
2019 CBC 

Site Class D 

Mapped Spectral Acceleration for Short Periods Ss = 1.765 g 

Mapped Spectral Acceleration for 1-second Period S1 = 0.678 g 

5% Damped Spectral Response Acceleration for Short Period SDs = 1.177 g 
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5% Damped Spectral Response Acceleration for 1-Second Period See Section 11.4.8 
Seismic Design Category See Section 11.4.8 
PGAm 0.813 g 

 
Site Grading 

• Temporary cut slopes should be inclined no steeper than 1:1 (horizontal to vertical). 
 

• Engineered fill should be observed and tested by our firm. At a minimum, in-place density 
tests should be performed as follows: one test for every foot of fill, one test for every 
1,000 sq. ft. of material for relatively thin fill sections and one test whenever there is a 
definite suspicion of a change in the quality of moisture control or effectiveness in 
compaction.  
 

Retaining Walls 
• Retaining walls over 6 feet high should include a seismic surcharge load of 13 pcf, EFW, in 

addition to the above lateral earth pressures. The resultant dynamic pressure should be 
applied at a point 0.6 H above the base of the wall. 

 
• Drainage materials behind retaining walls may consist of ¾-inch drainrock wrapped in 

filter cloth, Class 1 or Class 2 Type A permeable material (Caltrans Specification 68-1.025), 
or an approved equivalent. 
 

Foundations 
• Foundations should be designed to accommodate 0.75-inches of seismically induced 

settlements. Stiffened spread footings or mat slab foundations may be used as long as 
the differential settlements meet current design standards. The spread footing design 
criteria presented in our 2013 report, in conjunction with ¾-inches of differential 
settlement, may be used for design of spread footing foundations. 

 
Mat Slab Foundations 

• A mat slab foundation bearing on 12 inches of compacted subgrade soil may be used to 
support structures.  
 

• Mat slabs should be designed to accommodate 0.75-inches of seismically induced 
settlements over the width of the slab. 

 
• Mat slabs designed using strip loads may be designed for an allowable soil bearing 

pressure of 2,000 psf for dead plus live loads for strip loads up to 3 feet wide.  If a 
uniformly loaded slab design is used, the bearing capacity should be limited to 500 psf. 
These values may be increased by one-third to include short-term seismic and wind loads. 
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• Footings located adjacent to mat slab foundations should have their bearing surfaces 
founded below an imaginary 1:1 plane projected upward from the bottom edge of the 
adjacent footings or utility trenches.   

 
• Total and differential settlements from building loads are anticipated to be on the order 

of 1 inch and 1/2 inches respectively. Differential settlement from seismic loading is 
anticipated to be on the order of 0.75 inches over the width of the slab.  

 
• Lateral load resistance may be developed in friction between the foundation bottom and 

the supporting subgrade. A friction coefficient of 0.40 may be assumed. Where slabs are 
poured neat against the adjacent soil, a passive lateral earth pressure of 350 pcf EFW, 
may be used. The upper 12 inches of soil should be neglected in passive design. 

 
• All slabs-on-grade can be expected to suffer some cracking and movement. However, 

thickened exterior edges, a well-prepared subgrade including pre-moistening prior to 
pouring concrete, adequately spaced expansion joints and good workmanship should 
reduce cracking and movement. 

 
• Dees & Associates, Inc. are not experts in the field of moisture proofing and vapor 

barriers. In areas where floor wetness would be undesirable, an expert, experienced with 
moisture transmission and vapor barriers should be consulted.  At a minimum, a blanket 
of 4 inches of free-draining gravel should be placed beneath the floor slab to act as a 
capillary break. In order to minimize vapor transmission, an impermeable membrane (10-
mil. minimum) should be placed over the gravel.  

 
 
Very truly yours, 
 
DEES & ASSOCIATES, INC. 
 
 
Rebecca L. Dees 
Geotechnical Engineer 
G.E. 2623 
 
Attachments 
Copies:    1 to Addressee 
 
 
 
 
 

Engineer-1
Becky 2023
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March 5, 2013                           Project No. SCR-0636 
 
CLAUDIO LOCATELLI 
℅ Steve Elmore 
1557 Taylor Lane 
Santa Cruz, California 95062 
 
Subject: Geotechnical Investigation 
 
Reference: Proposed 12-Lot Subdivision 

Mattison Lane 
APN 029-391-01, 02 and 03 
Santa Cruz County, California 

 
Dear Mr. Locatelli: 
 
As requested, we have completed a Geotechnical Investigation for the 12-lot 
subdivision proposed at the referenced site. The purpose of our investigation was to 
evaluate the soil conditions at the site and provide geotechnical recommendations for 
the proposed improvements. 
 
This report presents the results, conclusions and recommendations of our investigation.  
If you have any questions regarding this report, please call our office. 
 
 
Very truly yours, 
 
DEES & ASSOCIATES, INC. 
 
 
 
Rebecca L. Dees 
Geotechnical Engineer 
G.E. 2623 
 

 
Copies: 6 to Addressee 
   
 
   
   

 

Engineer-1
Becky 2023
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GEOTECHNICAL INVESTIGATION 

Introduction 
This report presents the results of our Geotechnical Investigation for the 12-lot 
subdivision proposed at APN 029-391-01, 02 and 03 on Mattison Lane in Santa Cruz 
County, California.  
 
Purpose and Scope 
The purpose of our investigation was to explore and evaluate surface and near surface 
soil at the site and provide geotechnical recommendations for its design and 
construction.   
 
The specific scope of our services was as follows: 
 
1.  Site reconnaissance and review of available data in our files pertinent to the site 

and vicinity. 
 
2.  Exploration of subsurface conditions consisting of logging and sampling of ten 

(10) exploratory borings drilled between 4 and 21.5 feet below grade. 
 
3.  Laboratory testing to evaluate the engineering properties of the subsoils.  
 
4.  Liquefaction Analysis. 
 
5.   Engineering analysis and evaluation of the resulting field and laboratory test 

data.  Based on our findings, we have developed geotechnical design criteria for 
general site grading, foundations, retaining walls, concrete slabs-on-grade and 
general site drainage. 

 
6.  Preparation of this report presenting the results of our investigation. 
  
Project Location and Description 
The site is located on Mattison Lane, APN 029-391-01, 02 and 03, in Santa Cruz 
County, California. The combined 4.8 acre site is located at the southeast corner of 
Mattison Lane along the eastern edge of Rodeo Creek Gulch. The majority of the site is 
nearly level to very gently sloping with slope gradients on the order of 1 to 2 percent. 
The 40 foot high creek bank along the western edge of the site slopes at about a 20 
percent slope gradient with locally steeper slopes along the top 15 to 20 feet of the 
slope where slope gradients are on the order of 50 to 70 percent. 
 
The site is developed with three single family residences, a nursery and a dirt road. The 
nursery has a small office building, two large sheds, a green house and several covered 
terraces. 
 
The project consists of removing the existing improvements and constructing up to 12 



5 
Dees & Associates, Inc. 
SCR-0636 | 3/5/13 
 

single family residences and a road at the site. The road will come off Mattison Lane 
and provide access to the residences. The road will be located along the eastern edge 
of the site and the 12 lots will be located along the western edge of the roadway with the 
exception of one lot located at the south end of the road. Most of the lots will have one 
single family residence with an attached garage. Several of the parcels will also include 
accessory dwellings located behind the main residence. The lots will be setback at least 
60 feet from the top edge of the western slope. 
 
Field Investigation 
Subsurface conditions at the site were explored on January 30, 2013 with ten (10) 
exploratory borings drilled with 6-inch diameter continuous flight augers advanced with 
tractor mounted drilling equipment. Our borings were drilled to depths of 4 to 21.5 feet. 
The approximate locations of our exploratory borings are indicated on Figure 2.  
 
The soils observed in the test borings were logged in the field and described in 
accordance with the Unified Soil Classification System (D2487 and D2488), Figures 3. 
The Test Boring Log denotes subsurface conditions at the locations and times 
observed, and it is not warranted it is representative of subsurface conditions at other 
locations or times.   
 
Representative soil samples were obtained from the exploratory borings at selected 
depths, or at major strata changes. These samples were recovered using the 3.0-inch 
O.D. Modified California Sampler (L) or the Standard Terzaghi Sampler (T). The 
penetration resistance blow counts for the (L) and (T) noted on the boring logs were 
obtained as the sampler was dynamically driven into the in situ soil. The process was 
performed by dropping a 140-pound hammer a 30-inch free fall distance and driving the 
sampler 6 to 18 inches and recording the number of blows for each 6-inch penetration 
interval. The blows recorded on the boring logs present the accumulated number of 
blows that were required to drive the last 12 inches. The blow counts indicated on the 
logs have been converted to equivalent standard penetration test (SPT) values. 
 
Laboratory Testing 
The laboratory testing program was directed toward a determination of the physical and 
engineering properties of the soils underlying the site. Moisture content and dry 
densities were performed on representative soil samples to determine the consistency 
of the soil and the moisture variation throughout the explored soil profile. Grain size 
analysis and Atterberg Limits were performed on select samples to aid in soil 
classification and to evaluate the relative shrink/swell potential of the foundation zone 
soils. A direct shear test was performed to evaluate the shear strength properties of the 
foundation zone soil. The results of our field and laboratory testing appear on the "Log 
of Test Borings", opposite the sample tested. 
 
Subsurface Soil Conditions 
The Santa Cruz County Geologic Map indicates the site is underlain by Purisima 
Formation, Figure 3. The Purisima Formation (Pliocene and upper Miocene) is 
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described as, “Very thick bedded yellowish-gray tuffaceous and diatomaceous siltstone 
containing thick interbeds of bluish-gray, semifriable, fine-grained andesitic sandstone”. 
 
Our borings indicate the entire site is underlain by Lowest Emergent Coastal terrace 
Deposits. The soils generally consisted of 2 to 2.5 feet of silty sand over clayey sand 
which is further underlain by silty sand with thin gravelly sand lenses. The top 2 to 5 feet 
of soil is loose in the area of the proposed improvements. The loose soil is deeper as 
you move towards the western slope where loose soil extended about 3 to 5 feet below 
grade along the west side of the proposed homesites. 
 
Five (5) to 12 feet of loose to very loose soil exists along the top of the eastern slope. 
Based on our borings, the loose soil extends about 25 to 30 feet back from the top edge 
of the slope. The loose soil lies west of the proposed improvements and did not extend 
into the proposed homesites. 
 
The soils below the site are classified as a Site Class “D” for analysis using the 2010 
California Building Code. 
 
Groundwater 
Perched groundwater was encountered in Borings 1, 2, 3 and 9. Borings 5, 8 and 10 
were not drilled deep enough to encounter groundwater. Groundwater was encountered 
10 to 14 feet below grade where it was encountered. The soils near the groundwater 
level were wet and the soils below the groundwater zone were moist. 
 
The groundwater levels encountered in our borings denote groundwater conditions at 
the locations and times observed, and it is not warranted it is representative of 
groundwater conditions at other locations or times. Groundwater levels may vary with 
seasonal variations and other factors not evident during our investigation. 
 
Seismicity 
The project site is located about 9.3 kilometers (5.7 miles) southwest of the Zayante-
Vergeles Fault zone, 14.5 kilometers (8.9 miles) southwest of the San Andreas Fault 
zone, 14.6 kilometers (9.0 miles) northeast of the offshore Monterey Bay-Tularcitos 
Fault zone and 20.7 kilometers (12.7 miles) northeast of the offshore San Gregorio 
Fault zone. 
 
The San Andreas Fault is the largest and most active of the faults, however, each fault 
is considered capable of generating moderate to severe ground shaking. It is 
reasonable to assume that the proposed development will be subject to at least one 
moderate to severe earthquake from one of the faults during the next fifty years.  
 
The Seismic Design Category (SDC) for structures with an occupancy category of I or II 
is “D” for analysis using the 2010 California Building Code. The following ground motion 
parameters may be used in seismic design and were determined using the USGS 
Ground Motion Parameter Calculator: Ss, Site Class B (0.2 sec) = 1.500g; S1, Site 
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Class B (1.0 sec) = 0.600g; SMs, Site Class D (0.2 sec) = 1.500g; SM1, Site Class D 
(1.0 sec) = 0.900g; SDs, Site Class D (0.2 sec) = 1.000g; SD1, Site Class D (1.0 sec) = 
0.600g. 
 
Liquefaction 
The site is mapped as having a low liquefaction potential in the zone mapped as 
Terrace Deposits and no liquefaction potential in the zone mapped as Purisima. See 
Figure 4. 
 
Liquefaction occurs when saturated fine grained sands, silts and sensitive clays are 
subject to shaking during an earthquake and the water pressure within the pores build 
up leading to loss of strength. The excess pore water pressures then start to dissipate 
upwards and sideways. The primary movement is in an upward direction towards the 
ground surface which often results in ground settlement. Lateral dissipation of pore 
pressures could result in lateral spreading if soils liquefy near a slope face. 
 
An analysis of the liquefaction potential of the soils underlying the site was conducted 
using the computer program LiquefyPro (CivilTech 2009). The LiquefyPro liquefaction 
program analyzes the liquefaction resistance of the sandy layers using the liquefaction 
resistance proposed by Blake, T.F (1997) and normalized SPT blow count (N1-60) 
proposed by Liao & Whitman (1986). Fines corrections were performed using methods 
developed by Stark/Olsen. Settlement analysis methods were developed by 
Ishihara/Yoshimine.    
 
Percent passing the No. 200 sieve were obtained from laboratory test results. 
Groundwater depth was based on the depth of groundwater at the time of drilling. 
Seismic conditions were analyzed using a maximum expected peak ground acceleration 
of 0.4g. The maximum peak ground acceleration was determined using the seismic 
coefficient SDS divided by 2.5. 
 
The results of the liquefaction analysis indicate there is a low potential for liquefaction to 
develop below the homesite. See Figure 5. 
 
Landsliding 
The site is very gently sloping with the exception of the slope along the western edge of 
the site. The top of the slope is steep and some signs of erosion and slumping were 
observed along the top of the slope. The proposed homesites will be setback at least 60 
feet from the top edge of the western slope. There is a low potential for landslides to 
affect improvements located 60 feet from the top edge of the slope. 
  



8 
Dees & Associates, Inc. 
SCR-0636 | 3/5/13 
 

DISCUSSIONS AND CONCLUSIONS 
 
Based on the results of our investigation, the new single family residences and road 
proposed at the site are feasible provided the recommendations presented in this report 
are incorporated into the design and construction of the project.  
 
Primary geotechnical concerns for the project include setting improvements back from 
the top edge of the western slope, compacting loose soil below improvements, 
embedding foundations into firm native soil or engineered fill, controlling site drainage 
and designing structures to resist strong seismic shaking.  
 
There is 5 to 12 feet of loose to very loose soil along the top of the drainage ravine 
slope at the western edge of the property. Improvements should be set back from the 
top of the slope. We understand there are a 50 foot wide riparian setback and a 10 foot 
wide construction setback from the riparian zone which puts the improvements at least 
60 feet from the top edge of the slope. The 60 foot setback provides more than enough 
setback from the top of the slope from a geotechnical perspective. 
 
Most of the proposed homesites are underlain by 2 to 2.5 feet of loose soil. The depth of 
loose soil deepens as you move westward towards the drainage ravine. The homesites 
with accessory dwellings in the back are expected to have 3 or more feet of loose soil 
below the accessory dwellings. Site grading is expected to include minor cuts and fills to 
establish building pads and the roadway. The top 3 feet of loose soil should be removed 
and replaced as compacted engineered fill below the proposed improvements and in 
areas where fill is planned. The proposed residences may be supported on conventional 
spread footings embedded into firm, native soil or engineered fill.  
 
Surface runoff should be controlled and collected roof runoff should be discharged away 
from foundations. Uncontrolled runoff should not be allowed to flow over the top of the 
ravine slope. There is loose fill at the top of the slope and concentrated runoff could 
lead to erosion and slumping along the top of the slope. Impervious surfaces should be 
limited to reduce the amount of concentrated runoff at the site. Concentrated runoff from 
residences and driveways should be dispersed at least 60 feet from the top of the slope 
or discharged at the base of the slope into the natural drainage ravine. Concentrated 
runoff from the roadway should be collected and either percolated back into the ground 
at least 120 feet from the top of the ravine or discharged at the base of the slope into 
the natural drainage ravine. 
 
Structures should be designed to resist strong seismic shaking. Structures designed in 
accordance with current seismic design requirements should react well to seismic 
shaking. 
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RECOMMENDATIONS 
 
The following recommendations should be used as guidelines for preparing project 
plans and specifications: 
 
Site Grading 
1. The soil engineer should be notified at least four (4) working days prior to any site 
clearing or grading to make arrangements for construction observation and testing 
services. The recommendations of this report are based on the assumption that the soil 
engineer will perform the required testing and observation during grading and 
construction. It is the owner's responsibility to make the necessary arrangements for 
these required services. 
 
2. Areas to be graded should be cleared of obstructions, organics and other unsuitable 
material.  Voids created during site clearing should be backfilled with engineered fill.  
 
3. Where fill is planned to raise grade, any existing loose soil should be removed and 
the area to receive engineered fill should be scarified 6 inches, moisture conditioned to 
2 to 3 percent over optimum moisture content and compacted to 90 percent relative 
compaction.  
 
4. The top 3 feet of loose soil should be removed from below proposed structures and 
replaced as compacted engineered fill. The area to receive engineered fill should be 
scarified 6 inches, moisture conditioned to 2 to 3 percent over optimum moisture 
content and compacted to 90 percent relative compaction.  
 
5. Where referenced in this report, Percent Relative Compaction and Optimum 
Moisture Content shall be based on ASTM Test Designation D1557-00. 
 
6. Soils used for engineered fill should be free of organic material, and contain no 
rocks or clods greater than 6 inches in diameter, with no more than 15 percent larger 
than 4 inches. Soils with more than 3 percent organic matter by weight should be 
considered organic and not suitable as engineered fill.  
 
7. We estimate shrinkage factors of about 15 percent for the on-site materials when 
used in engineered fills. 
 
8. Engineered fill should be placed in thin lifts not exceeding 8 inches in loose 
thickness; moisture conditioned to 2 to 3 percent over optimum moisture content and 
compacted to at least 90 percent relative compaction.  
 
9. The upper 6 inches of subgrade below driveway pavements should be moisture 
conditioned 2 to 3 percent over optimum moisture content and compacted to at least 95 
percent relative compaction. The aggregate base below driveways and pavements 
should also be compacted to 95 percent relative compaction.  
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10. Engineered fill slopes and permanent cutslopes should be inclined less than 2:1 
(horizontal to vertical). Fill slopes should be keyed and benched into firm native soil. 
Keys should be at least 8 feet wide and embedded at least 18 inches into firm, native 
soil on the downslope side. Benches should be created in the natural hillside as the fill 
is placed. Benches should be at least 6 feet wide, remove all loose soil and be sloped 
into the hillside at least 2 percent. 
 
11. Any keys or benches exposing potential seepage zones should be drained. Drains 
should consist of a minimum 12 inch wide column of Caltrans Class 1, Type A, 
permeable material that extends to within 12 inches of the final ground surface. A 4-inch 
perforated rigid pipe should be placed about 4 inches above the base of the gravel with 
the holes facing down. The pipe should be sloped at least 2 percent towards the 
discharge end. A solid collector pipe should be connected to the perforated pipe to carry 
the collected water to a suitable discharge point. The presence of seepage zones and 
the location and dimensions of the drains should be determined in the field by a 
representative from our office at the time of grading. 
 
12. The face of cut and fill slopes should be groomed to remove any loose soil, create a 
fairly uniform slope surface. Cut and fill slopes should be protected from erosion at all 
times. 
 
13. Engineered fill should be observed and tested by our firm. For planning purposes, 
in-place density tests should be performed as follows: one test for every 12 vertical 
inches of material placed for embankments, in trenches or around structures, one test 
for every 400 square feet for relatively thin fill sections and one test whenever there is a 
definite suspicion of a change in the quality of moisture control or effectiveness in 
compaction. The actual testing schedule should be determined by a representative from 
our firm at the time of grading. 
 
14. After the earthwork operations have been completed and the soil engineer has 
finished their observation of the work, no further earthwork operations shall be 
performed except with the approval of and under the observation of the soil engineer. 
 
Conventional Spread Footing and Concrete Slab-on-Grade Foundations  
15. Conventional spread footings or concrete slabs-on-grade with thickened edges may 
be used to support the proposed residences. Foundations should be embedded into 
firm, native soil or engineered fill. A minimum of 18 inches of engineered fill should be 
placed below foundations supported on engineered fill. 
 
16. Footings should be a minimum of 12 inches deep and 12 inches wide for one story 
structures and 18 inches deep and 15 inches wide for two story structures. The depth of 
foundations should be measured from the lowest adjacent grade. 
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17. Footings located adjacent to other footings or utility trenches should have their 
bearing surfaces founded below an imaginary 1.5:1 plane projected upward from the 
bottom edge of the adjacent footings or utility trenches.   
 
18. Foundations designed in accordance with the above may be designed using an 
allowable bearing capacity of 2500 psf for footings embedded into native soil and 4,000 
psf for footings embedded into engineered fill. The allowable bearing capacities may be 
increased by 1/3 for short term seismic and wind loads.   
 
19. Total and differential settlements under the proposed light building loads are 
anticipated to be less than 1 inch and 1/2 inch respectively.   
 
20. Lateral load resistance for structures supported on footings may be developed in 
friction between the foundation bottom and the supporting subgrade. A friction 
coefficient of 0.40 is considered applicable. Where footings are poured neat against firm 
native soil or engineered fill, a passive lateral earth pressure of 350 pcf may be used. 
The top 12 inches of soil should be neglected in passive design. 
 
21. Prior to placing concrete, foundation excavations should be cleaned of loose soil 
and debris and observed by the soils engineer. 
 
Retaining Wall Lateral Pressures 
22. Retaining structures should be designed to resist both lateral earth pressures and 
any additional surcharge loads.  
 
23. Retaining walls may be designed using the following active and passive pressures: 
 

NATIVE SOIL 
Slope Active Pressure Passive Pressure Restrained Pressure 
Level 40 pcf EFW 350 pcf EFW 60 pcf EFW 

3:1 (h:v) 45 pcf EFW 300 pcf EFW 80 pcf EFW 
2:1 (h:v) 65 pcf EFW 200 pcf EFW 100 pcf EFW 

 
 

ENGINEERED FILL 
Backslope Active Pressure Passive Pressure Restrained Pressure 

Level 35 pcf EFW 350 pcf EFW 55 pcf EFW 
3:1 (h:v) 40 pcf EFW 350 pcf EFW 75 pcf EFW 
2:1 (h:v) 50 pcf EFW 250 pcf EFW 95 pcf EFW 

 
24. Retaining walls should include an added seismic component of 18 pcf, equivalent 
fluid weight. Dynamic surcharges should be added to the above active lateral earth 
pressures. The resultant dynamic pressure should be applied at a point 0.3 H above the 
base of the wall. 
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25. The above lateral pressures assume that the walls are fully drained to prevent 
hydrostatic pressure behind the walls. Drainage materials behind the wall should consist 
of Class 1, Type A permeable material (Caltrans Specification 68-1.025) or an approved 
equivalent. The drainage material should be at least 12 inches thick. The drains should 
extend from the base of the walls to within 12 inches of the top of the backfill. A 
perforated pipe should be placed (holes down) about 2 inches above the bottom of the 
wall and be tied to a suitable drain outlet. Wall backdrains should be plugged at the 
surface with clayey material to prevent infiltration of surface runoff into the backdrains.   
 
26. Retaining wall foundations should be designed in accordance with the foundation 
recommendations presented in this report. 
 
Concrete Slabs-on-Grade 
27. The upper 8 inches of subgrade below concrete slab-on-grade floors, walkways and 
patios should be compacted to at least 90 percent relative compaction.  
 
28. The upper 8 inches of subgrade below pavements should be moisture conditioned 
to 2 to 3 percent over optimum moisture content and compacted to 95 percent relative 
compaction. 
 
29. All slabs-on-grade can be expected to suffer some cracking and movement. 
However, thickened exterior edges, a well prepared subgrade including pre-moistening 
prior to pouring concrete, adequately spaced expansion joints and good workmanship 
should reduce cracking and movement. 
 
30. Dees & Associates, Inc. are not experts in the field of moisture proofing and vapor 
barriers. In areas where floor wetness would be undesirable, an expert, experienced 
with moisture transmission and vapor barriers should be consulted.  At a minimum, a 
blanket of 4 inches of free-draining gravel should be placed beneath the floor slab to act 
as a capillary break. In order to minimize vapor transmission, an impermeable 
membrane should be placed over the gravel.  
 
Pavements 
31. To have the selected pavement sections perform to their greatest efficiency, the 
grading recommendations provided in this report should be closely followed. Subgrade 
preparation is very important to the life of pavement.  
 
32. Only quality materials of the type and thickness (minimum) specified should be 
used.  Baserock (R=78 minimum) should meet CALTRANS Standard Specifications for 
Class 2 Untreated Aggregate Base. Subbase (R=50 minimum) should meet CALTRANS 
Standard Specifications for Class 2 Untreated Aggregate Subbase.  
 
33. Place the concrete only during periods of fair weather when the free air temperature 
is within prescribed limits. 
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34. Develop a maintenance program and perform routine maintenance.   
 
35. Sufficient gradients should be provided for rapid runoff of storm water and to 
prevent ponding water on or adjacent to the pavement. 
 
Utility Trenches 
36. Utility trenches placed parallel to structures should not extend within an imaginary 
1.5:1 (horizontal to vertical) plane projected downward from the bottom edge of the 
adjacent footing. 
 
37. Trenches should be shored in accordance with appropriate safety codes. 
 
38. Trenches may be backfilled with compacted engineered fill placed in accordance 
with the grading section of this report. The backfill material should not be jetted in place. 
 
39. The portion of utility trenches that extend under slab-on-grade foundations should 
be sealed with 2-sack sand slurry (or equivalent) to prevent subsurface seepage from 
flowing under interior floor slabs. 
 
Site Drainage 
40. Controlling surface and subsurface runoff is important to the performance of the 
project.   
 
41.  Surface drainage should include provisions for positive gradients so that surface 
runoff is not permitted to pond adjacent to foundations or other improvements. Where 
bare soil or pervious surfaces are located next to the foundation, the ground surface 
within 10 feet of the structure should be sloped at least 5 percent away from the 
foundation. Where impervious surfaces are used within 10 feet of the foundation, the 
impervious surface within 10 feet of the structure should be sloped at least 2 percent 
away from the foundation. Swales should be used to collect and remove surface runoff 
where the ground cannot be sloped the full 10 foot width away from the structure. 
Swales should be sloped at least 2 percent towards the discharge point.  
 
42. Full roof gutters should be placed around the eves of the structure.  Discharge from 
the roof gutters should be conveyed away from the downspouts and discharged in a 
controlled manner. 
 
43.  Uncontrolled runoff should not be allowed to flow over the top of the ravine slope. 
There is loose soil at the top of the slope and concentrated runoff could lead to erosion 
and slumping along the top of the slope. 
 
44. Impervious surfaces should be limited to reduce the amount of concentrated runoff 
at the site. Drainage systems should be designed to disperse runoff and allow water to 
percolate into the ground or runoff should be collected and discharged at the base of 
the slope into the drainage ravine.  
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45. Concentrated runoff from residences and driveways may be dispersed at least 60 
feet from the top of the slope or discharged at the base of the slope into the natural 
drainage ravine. Concentrated runoff from the roadway may be collected and either 
percolated back into the ground at least 120 feet from the top of the ravine or 
discharged at the base of the slope into the natural drainage ravine. 
 
46. The location of all drainage outlets should be reviewed and approved in the field 
prior to installation. 
 
Plan Review, Construction Observation, and Testing 
47. Dees & Associates, Inc. should be provided the opportunity for a general review of 
the final project plans prior to construction to evaluate if our geotechnical 
recommendations have been properly interpreted and implemented. If our firm is not 
accorded the opportunity of making the recommended review, we can assume no 
responsibility for misinterpretation of our recommendations. We recommend that our 
office review the project plans prior to submittal to public agencies, to expedite project 
review. Dees & Associates, Inc. also requests the opportunity to observe and test 
grading operations and foundation excavations at the site. Observation of grading and 
foundation excavations allows anticipated soil conditions to be correlated to those 
actually encountered in the field during construction. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
1. The recommendations of this report are based upon the assumption that the soil 

conditions do not deviate from those disclosed in the borings. If any variations or 
undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the time, our firm should be notified so 
that supplemental recommendations can be given. 

 
2. This report is issued with the understanding that it is the responsibility of the owner, 

or his representative, to ensure that the information and recommendations contained 
herein are called to the attention of the Architects and Engineers for the project and 
incorporated into the plans, and that the necessary steps are taken to ensure that the 
Contractors and Subcontractors carry out such recommendations in the field. The 
conclusions and recommendations contained herein are professional opinions 
derived in accordance with current standards of professional practice. No other 
warranty expressed or implied is made. 

 
3. The findings of this report are valid as of the present date. However, changes in the 

conditions of a property can occur with the passage of time, whether they are due to 
natural processes or to the works of man, on this or adjacent properties. In addition, 
changes in applicable or appropriate standards occur whether they result from 
legislation or the broadening of knowledge. Accordingly, the findings of this report 
may be invalidated, wholly or partially, by changes outside our control. Therefore, this 
report should not be relied upon after a period of three years without being reviewed 
by a soil engineer. 
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Well-graded gravels, gravel-

sand mixtures, little or no 
fines 

 
Wide range in grain sizes and substantial amounts of 
all intermediate particle sizes 
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gravel-sand mixtures, little or 
no fines 
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all intermediate sizes missing 

 
SP 

 
Poorly graded sands, gravelly 

sands, little or no fines 

Predominantly one size or a range of sizes with some 
intermediate sizes missing 
Not meeting all gradation requirements for SW 
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SM 

 
Silty sands, sand-silt mixtures 

Non plastic fines or fines with 
low plasticity 
 
Atterburg limits below “A” line or 
PI < 4 

 
Limits plotting in 

hatched zone with 
4 < PI < 7 

are borderline 
cases requiring 

use of dual 
symbols 

 
SC 

 
Clayey sands, sand-clay 

mixtures 

Plastic fines 
 
Atterburg limits above “A” line 
with PI > 7 
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ML 

 
Inorganic silts and very fine 

sands, rock flour, silty or 
clayey fine sands, or clayey 

silts with slight plasticity 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
CL 

 
Inorganic clays of low to 

medium plasticity, gravelly 
clays, sandy clays, silty clays, 

lean clays 
 

OL 
 

Organic silts and organic silty 
clays of low plasticity 

 
SI

LT
S 

AN
D

 C
LA

YS
 

(L
IQ

U
ID

 L
IM

IT
 >

 5
0)

 

 
MH 

 
Inorganic silts, micaceous or 
diatomaceous fine sandy or 

silty soils, elastic silts 

 
CH 

 
Inorganic clays of medium to 
high plasticity, organic  silts 

 
OH 

 
Organic clays of medium to 
high plasticity, organic silts  

    

**Gravels and sands with 5% to 12 % 
fines are borderline cases requiring use 
of dual symbols. 

RELATIVE DENSITY OF SANDS 
AND GRAVELS 

DESCRIPTION BLOW / FT* 
VERY LOOSE 

LOOSE 
MEDIUM DENSE 

DENSE 
VERY DENSE 

0 – 4 
4 – 10 

10 – 30 
30 – 50 

OVER 50 
 

CONSISTENCY OF SILTS AND 
CLAYS 

DESCRIPTION BLOWS / FT* 
VERY SOFT 

SOFT 
FIRM 
STIFF 

VERY STIFF 
HARD 

0 – 2 
2 – 4 
4 – 8 

8 – 16 
16 – 32 

OVER 32 
*Number of blows of 140 pound hammer 
falling 30 inches to drive a 2 inch O.D. 12 

vertical inches. 

L        M        T        B 
        

SAMPLE TYPES 
REFERENCED ON 

BORING LOGS 
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Phi = 30˚ 
C= 395 psf 
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              7-2       3.5         21.8      29.0     19.4        9.6           0.25            CL 



























































































































































































































































































































 

SANTA CRUZ COUNTY SANITATION DISTRICT 
701 OCEAN STREET, SUITE 410 ∙ SANTA CRUZ, CA ∙ 95060-4073 

(831) 454-2160 ∙ FAX (831) 454-2089 ∙ TDD: (831) 454-2123 ∙ WWW.SCCSD.US 

MATT MACHADO, DISTRICT ENGINEER 

 

 

 

 

 
August 15, 2024 
 
SEAN SWIFT 
500 CHESTNUT ST., STE 100 
SANTA CRUZ, CA 95060 
 
SUBJECT:                      SEWER AVAILABILITY AND DISTRICT’S CONDITIONS OF SERVICE FOR THE 

FOLLOWING PROPOSED DEVELOPMENT  
APN:   (029-061-19), (029-391-01), (029-391-02), (029-391-03) 
APPLICATION NO.:   N/A 
PARCEL ADDRESS:   2450 MATTISON LN, SANTA CRUZ, CA 95062 
PROJECT DESCRIPTION: DEMOLISH EXISTING STRUCTURES AND DEVELOP 16 RESIDENTIAL  
 DWELLING UNITS ON FOUR EXISTING PARCELS 
 
Dear Mr. Swift: 
 
The District has received your inquiry regarding sewer service availability for the subject 
parcel(s). Sewer service is conditionally available for the proposed development. These parcels 
are located within the Rodeo Basin Sewer moratorium area. As such, a maximum of four 
residential sanitary sewer connections shall be allowed per existing parcel. The proposed 
development of four existing parcels shall be allowed to connect not more than sixteen 
residential dwelling units total.  
 
The Sanitation District is actively pursuing projects to improve the public sewer infrastructure 
within the Rodeo Basin moratorium area. Once construction contracts are awarded for the 
necessary sewer infrastructure upgrades, the applicant may re-apply for a revised availability 
letter. Capacity for any additional connections shall be re-assessed at that time.  
 
This notice is valid for one year from the date of this letter. If, after this time frame, this project 
has not yet received approval from the Planning Department, then this determination of 
availability will be considered to have expired.  If that occurs or is likely to occur prior to an 
upcoming submittal or public hearing, please call us ahead of time for a new letter.  At that 
time, we can evaluate the then proposed use, improvements, and downstream capacity, and 
provide a new letter. 
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For your reference, we have attached a list of common items required during the review of 
sanitation projects.  
 
Thank you for your inquiry. If you have any questions, please call Bryan Wardlow at (831) 454-
2160. 
 
  Yours truly, 
   
   MATT MACHADO 
   District Engineer 
 
  By: 
 
   Ashleigh Trujillo 
   Sanitation Engineer 
BW/arg:24-103.docx 
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Common Items Required During the Review of Sanitation Projects 
 
What to show on the drawings:  When you begin the design process, please show: 
 

On the plot/site/utility plan: 
1. Location of any existing on-site sewer lateral(s), clean-out(s), and connection(s) to existing 

public sewer on the site (plot) plan.   
 
2. Location of any proposed on-site sewer lateral(s), clean-out(s), and connection(s) to existing 

public sewer on the site (plot) plan.  
 
       Place a note, “Existing” or “(E)”,on each existing item that is to be removed. 
       Place a note, “To be removed”, on each existing item that is to be removed. 
       Place a note, “New” or “(N)”, on each item that is to be new. 
 
On a floor plan: 
1. All plumbing fixtures both existing and new (label “(E)” or “(N)”) on a floor plan of the entire 

building. Completely describe all plumbing fixtures according to table T-702.1 of the 
California Plumbing Code. (Sanitation District Code sections 7.04.040 and 7.04.430)  

 
Design and Construction Standards 
The project sewer design and connection of the project to the Santa Cruz County Sanitation District 
system will be required to conform to the County of Santa Cruz Design Criteria (CDC) Part 4, 
Sanitary Sewer Design, February 2017 edition. Reference for County Design Criteria:  
http://www.dpw.co.santa-cruz.ca.us/Portals/19/pdfs/Design%20Crit/DESIGNCRITERIA.pdf 
 
Demolition and sewer abandonment   
If the proposed plans will involve some demolition, the existing sewer lateral(s) must be properly 
abandoned (including inspection by District) prior to issuance of demolition permit or relocation or 
disconnection of structure.  An abandonment permit (either temporary or permanent) for 
disconnection work must be obtained from the District.  This process is often overlooked until the 
last minute and can result in unnecessary delays, and you are encouraged to plan for the relatively 
short time and small expense to fulfill this requirement.  There is no charge for either permit or 
inspection. (Sanitation District Code section 7.04.410)  
 
New Connection   
If the proposed plans will involve one or more new sewer connections, we must issue a new sewer 
connection permit for each new connection.  The final connection charges can be determined only 
after the District and, as needed, other Department of Public Works divisions have reviewed and 
approved the final engineered sewer improvement plans. (Sanitation District Code section 
7.04.410) 
 
Multi-unit development with a private collector line   
If the development will require a private collector line serving several separate units or parcels, 
which will be individually and separately owned, prior to any land split or building permit, the 
applicant must form a homeowners' association with ownership and maintenance responsibilities 
for all on-site sewers for this project.  Please reference this homeowner's association directly on the 
tentative map and final map, as well as in the Association's recorded CC&R's. Please record those 

Docusign Envelope ID: 14679AEB-E886-4388-AFD9-906F54E8B76B
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CC&Rs, and provide a copy of the recorded documents, with proof of recordation, to the District 
prior to the filing of the final map. 
 
Increase in the number of plumbing fixtures 
If the proposed plans will involve an increase in the fixture unit count for the existing sewer 
connection, additional fixture unit fees may be due.  The exact amount will be calculated at the 
time a Sewer Connection Permit is issued. (Sanitation District Code section 7.04.040) 
 
Tentative, parcel, or final map required   
When any new tentative, parcel, or final map is required, please show the following on the 
improvement plans (The plans must conform to the County’s “Design Criteria”): 

1. All adjacent or impacted roads and easements,  
2. All on- and off-site sewer improvements needed to provide service to each lot or unit 

proposed.  
 

If a tentative, parcel, or final map is NOT required, please provide to the District written proof of 
recordation (in the form of copies of the recorded documents) of any and all existing or proposed 
easement(s). 
 
Inspection of existing lateral for new or remodel construction   
If the development will involve the reuse of an existing sewer lateral for a new or remodeled 
structure, then, before the approval of the building permit, the applicant shall have the sanitary 
sewer system inspected and certified by a licensed plumber to be in good working order and free of 
obstructions and breaks.  Repairs shall be made to any damaged or deteriorated pipe, misalignment 
of pipe segments, leaking pipes, root intrusion, open joints, cracks or breaks, sags, damaged or 
defective cleanout, inflow and infiltration of extraneous water, older pipe materials that are known 
to be inadequate, inadequate lift or pump stations, inadequate alarm systems for overflows, and 
inadequate maintenance of lift stations.  You must obtain a sewer repair permit (no charge) from 
the District and shall have repairs inspected by the District inspector (no charge) prior to backfilling 
of pipe or structure. (Sanitation District Code section 7.04.375.A.3 Private Sanitary Sewer System 
Repair) 
 
Public sewer (existing) on the property   
If a public sewer main is located on the property, any improvements in the easement will need to 
be removed if the District needs to replace the sewer main.  It will be a condition of any 
development permit that the existing sewer system line and easement shall be surveyed and 
plotted on the site plan for the development or building permit application.  No permanent 
improvements may be constructed within the easement boundaries. (Sanitation District Code 
section 7.04.430) 
 
Backflow prevention device 
A backflow preventive device may be required.  While this determination is often made “in the 
field” at the time of installation, if you are engaging a surveyor, civil engineer, or knowledgeable 
contractor, there is nothing to prevent you from making that determination while in the design 
process. (Sanitation District Code section 7.04.100 and 7.04.375.A.4) 
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