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LOS ALAMOS oard of Public Utilities

Jeff Johnson, Chair; Carrie Walker, Vice-chair; Paul
Frederickson, Stephen McLin and Kathleen Taylor, Members
Tim Glasco, Ex Officio Member
Harry Burgess, Ex Officio Member
Christine Chandler, Council Liaison

Wednesday, July 18, 2018 5:30 PM 1000 Central Avenue
Council Chambers

REGULAR SESSION

Complete Board of Public Utilities agenda packets, past agendas, videos, legislation and minutes can be found online at
losalamos.legistar.com. Learn more about the Board of Public Utilities at rebrand.ly/LACBPU.

PUBLIC COMMENTS:

Please submit written comments to the Board at bpu@lacnm.us. Oral public comment is accepted during the two periods
identified on the agenda and after initial board discussion on a business item, prior to accepting a main motion on an
item. Oral comments should be limited to four minutes per person. Requests to make comments exceeding four
minutes should be submitted to the Board in writing prior to the meeting. Individuals representing or making a combined
statement for a large group may be allowed additional time at the discretion of the Board. Those making comments are
encouraged to submit them in writing either during or after the meeting to be included in the minutes as attachments.
Otherwise, oral public comments will be summarized in the minutes to give a brief succinct account of the overall
substance of the person’s comments.

1. CALL TO ORDER

2. PUBLIC COMMENT

This section of the agenda is reserved for comments from the public
on Consent Agenda items or items that are not otherwise included in
this agenda.

3. APPROVAL OF AGENDA

4, BOARD BUSINESS

4.A. Chair's Report
4.B. Board Member Reports

4.C. Utilities Manager's Report
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4.D. County Manager's Report

4.E. Council Liaison's Report
4.F. Environmental Sustainability Board Liaison's Report
4.G. General Board Business

4.G.1 10417-18 Quarterly Update on Electric Utility Systems & Asset Management

Presenters: Steve Cummins, Deputy Utilities Manager - Power
Supply and Rafael De LaTorre, Deputy Utilities
Manager - Electric Distribution

PG. 1-81

4.G.2 10695-18 Review of Policy and Procedure Manual to Formally Add Approved Board
of Public Utility (PPM)

Presenters: Jeff Johnson, Chair of the Board of Public Utilities

PG. 82

4.G.3 10697-18 Planning for Upcoming Board of Public Utilities Annual Boards &
Commissions Presentation to Council on September 25th, 2018

Presenters: Jeff Johnson, Chair of the Board of Public Utilities

PG. 83-87

4.H. Approval of Board Expenses

4.]. Preview of Upcoming Agenda Items

411 11002-18 Tickler File for the Next 3 Months

Presenters: Board of Public Utilities

PG. 88-91

5. PUBLIC HEARING(S)

There are no public hearings scheduled for this meeting.

6. CONSENT AGENDA

The following items are presented for Board approval under a single
motion unless any item is withdrawn by a member for further Board
consideration in the "Business" section of the agenda.
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CONSENT MOTION -

I move that the Board of Public Utilities approve the items on the
Consent Agenda as presented and that the motions in the staff
reports be included in the minutes for the record.

OR

I move that the Board of Public Utilities approve the items on the
Consent Agenda as amended and that the motions contained in the
staff reports, be included in the minutes for the record.

6.A 11000-18 Approval of Board of Public Utilities Meeting Minutes

Presenters: Board of Public Utilities

PG. 92-102

7. BUSINESS
7.A 10954-18 Preliminary Discussion About Sewer Rate Changes
Presenters: Bob Westervelt, Deputy Utilities Manager -
Finance/Admin

PG. 103-120
7.B 10951-18 Preliminary Assessment of Electric Vehicle (EV) Charging Stations

Presenters: Steve Cummins, Deputy Utilities Manager - Power
Supply
PG. 121-168
8. STATUS REPORTS

8.A 11001-18 Status Reports
Presenters: Department of Public Utilities
PG. 169-182

9. PUBLIC COMMENT

This section of the agenda is reserved for comments from the public
on any items.

10. ADJOURNMENT
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If you are an individual with a disability who is in need of a reader, amplifier, qualified sign language interpreter, or any
other form of auxiliary aid or service to attend or participate in the hearing or meeting, please contact the County Human
Resources Division at 662-8040 at least one week prior to the meeting or as soon as possible. Public documents,
including the agenda and minutes can be provided in various accessible formats. Please contact the personnel in the
Department of Public Utilities (505) 662-8132 if a summary or other type of accessible format is needed.

County of Los Alamos
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Los Alamos, NM 87544
www.losalamosnm.us

4 County of Los Alamos

#i Staff Report
a
LOS ALAMOS July 18, 2018
Agenda No.: 4.G.1
Index (Council Goals): BCC - N/A
Presenters: Steve Cummins, Deputy Utilities Manager - Power Supply and Rafael De LaTorre,
Deputy Utilities Manager - Electric Distribution
Legislative File: 10417-18
Title

Quarterly Update on Electric Utility Systems & Asset Management

Recommended Action

No Recommendation, for information only.

Staff Recommendation

None

Body

This quaterly update will provide a high level overview of the electric distribution system and the
power production assets owned by the County. The Department of Public Utilities operates and
manages the systems to serve it's customers with affordable, reliable and safe electric service.
This is accomplished through a mix of power generating units along with the transmission and
the distribution system network to serve our customers.

The electric distribution asset management presentation is an update to what was presented in
July, 2017. The update provides the strategy to managing the distribution system, recent O&M
projects, update on two critical substation projects, and provides a glimpse of major issues to
contend with in the future.

Electric Production will provide a high level overview of the generation assets owned by the
County but operated by another party and a more indepth overview of the assets owned and
operated by the County. These assets include the San Juan Generating Station near Farmington
New Mexico operated by the Public Service Company of New Mexico and the Laramie River
Station located in Wheatland Wyoming operated by Basin Electric Power Cooperative. Electric
Production will present the current status of the Solar PV and Battery Energy Storage System
(BESS). Staff will present the finding of he BESS Use Review performed by the Grid
Modernization Laboratory Consortium. Completing the asset managment program, staff will dive
deeper into the County owned and operated hydroelectric facilities at the Abiquiu and El Vado
reservoirs located in Northern New Mexico.

Alternatives

none

Fiscal and Staff Impact

None, update only.

Attachments

A - Electric Distribution Utility System Update July 2018
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B - Electric Production Asset Management July 2018
C - Final LAC BESS Report

County of Los Alamos Printed on 7/12/2018

N



810z ‘8l AInr
uoNQUysIQ D083 — JeBUDW AN Aindaq

Jd ‘@l0| p79q |y :Ag
M3ID

oo alppdn WalsAS
AHIIEN UOKNQUYSIF DU4OS|3




¢ obod

ce abnd
2€-/¢ sebond
97-Sz sebod
vZ-7 sebond
|z @bnd
0Z-8| sebod
/1-€| sebod
Z1-8 sebod
/- sebod

¢ obpd

SUOISN|OUOD / AloWwiNg

IO JJodal |q|VS

a2INiN} Yl Ul Ylim pualuod oy siosloid [pidod Jolow

a2ININJ] Byl Ul YlIM pusluoD 0} sanssl punolbiapun Jolow

2ININ} YL Ul YLIM PUBIUOD O] S8NSSI POBYISAO JOIOW
ajopdn $08[0id UOHPISANS 400y By

ajopdn josloid uonpisans SSV1

s;o8loid Jusdal ‘ABalnlls Juswaop|dal poayiaAQ

sjo8loid Jusdal ‘ABalnls Juswaon|dal punolbispui

SIUBIIYBIH WoB0Id IJUWBW 18SSY 8 dyJ ‘1UBWISSassY "puod
(indino |

‘sindul ¢) WalsAS uolNquisIp DuLD8|d 8yl Buluipiuiow g Bulipiado Jo) ABaloils

SiYBIyoIH uolplussald




SOAI1D8[qO pup saluoud Ndg uo pasoq sioslold |pydoo spun{ -

‘PUNOIBISPUN PUD POBYISAO YI0g IO} SpUn} WO [ONUUD SOPIAOI] -

}abpng |pnuuy-ig pssodoid — INdINO =

‘oAl0adsIad s,Ma108Ul|l DY} WIOJ) JUBWISSESSD WBJSAS ADBA ‘suoloadsul aull Jomod Alepuonb Jo) sainjoa) wolboud -

'$$9| 1O JNOY | Jopun |dIVS
D UIDJUIDW PUD SASIYDD O} JSPIO Ul padn|dal 8q O} paau oyl pub AN ey} Jo sjuswbas azijuoud puo Ajliusp| -

‘sjosfoud Juswaon|dal plIdPD PUD WO SSalppb Ajpoluwbibold
0] JJDIS Juswaboupy > 8ouUpUld ‘Bulssulbus ‘(Smald plaly) suoliplado aul| JO BulSISUOD IO WDa) Y -

wpiboid jJuswabpuby }9sSY - €# INANI =

$2IN}03} WDIBOI] JUSWSBDUDW 19SSV Sy} 10} SISO ABSIDIS U} SOPINOIL 5

$$9| JO UNOY | Jopun |g|VS O UID{UIDW PUD 8A8IYOD O} S| [pob a8yl / -

710 Udy} ‘zl0og ul pajopdn ‘483 -

/ANIGDI2I DUEO8IS Byt BUILDBHD sjusUOdWOD WBISAS SSaIPPL O} | L0z Ul padojaaap up|d Ajigolel jsi4 -

uo|d AHIQDI[SY JUIO3IT - Z# INANI =

Uo|d AHIIGDISY DU} By} 404 Jndul ASY SOPIAOI] -~ -
WIBJSAS UOIINQULSID DLLOSIS SY4 JO JUBWISSSSSD UOIIPUOD SOPIAOIY -

WIBISAS UOIINQLISIQ D1}OS[3
oyl BUluInJUIDN pub Bulpoiad 10} ABaLILS




"AlIIgDII8J DULO8|8 By SA0IAWI PUD UIDISNS O) “O18 ‘WBJSAS YAV DS JO uoisundxa ‘(Jupn) AIDSISAIUUD
Joau) uolpisgns a1pb-1s0J 10) paau |plruslod Buipn|oul seAlloalqo 3 wial BUo| J8ylo SOPIAOLd -

UOI}ONIISUOD Japun Ajjuasald ‘Josloid Aljigoial ouLoale 1sebbig so SSY 1 palllusp| -

saIN|ID}
2J0W JO ¢ padusuadxs yolym pub ayj Jo sjuswbas buiop|dal desay ‘o'l (o Joj Abapls saljyusp| -

'SMBID P81} AQ SIUBLUSSDSSD AUDSA pup Aaupnb “1010DIIUO0D AQ JUBWISSSSSD Buljsal ajod InaA
G UO paspq sl Ajluold jpaon|dal aio || [1Itun sejod Bulop|dal daay "ol (HO J0J ABajoJls salljusp| -

(ausgam nda ui paypo0]) ‘spybiybBIH upld AHIIGDIISY D037 =

"P3|IDJ A|IPDUOLSIY DALY YDIym ‘Juswidinbs 1o ‘pub ay}
10 SINIWD3IS ©o0|das 0} spuny |PIADD pup WO POOL SADY oM ‘UIDBY - (siosloid Jo yluom W9 G$
1NOQD ‘Padn|dal BA, M UWBJSAS By} JO suolod JO uoldadxa Yiim) ‘@i I03A of [njasn sy jsod
Ipau Buybiado puwo sQ/41 SYL Ul Pa|ILIsul LUBJSAS [pUIBLIO 8y} SI SWalSAS punolbisapun ay) JO Yonw -

‘Bulob walsAs ayl deay 0] ‘palpudoiddo

spunj} 0} 108lgns ‘|01 U0D WO POOB SADY oM ‘JBABMOH *(s1odloid JO YoM WO'E$ 1nogp ‘SIDBA

/ 1SD| 8yl Buunp paon|dal 9A, oM WSISAS 8yl JO suolod Jo uolidadxa ayl YliMm) aji] I03A 0§ |njasn
syl yspd 1o 1pau Buybiado pubp WSISAS [DUIBLIO BY] SI SOWD|Y SOT Ul LUSISAS POBYISAO 8yl JO ISOWN -

punoJblepun /7 ‘POBYISAO €/ SI WUBISAS -
SjyBIYBIH Juswissassy jaug UOHIPUOD 9007

SIYUBIIUBIY 433 PUD JUBWISSaSSD UOIHIpUOD




IV AQ slopasd € °9 Siowlojsubl] |

¢ D Nolwvisans
O0Y 3LIHM

WSJSAS UOHNGUISI HO0Y SHUM

INV1 AQ SIopoe 7 g JOWIOJSUDI| -
DOV1AQ siopaad 9 ‘uoypisans | -

-~

——— QU
»\ 430333

.

NOANyy Oy
M3y

1 AS £) SH30T34 WLOL 8

T —— 4] > 14813
LY > 4 \ A8 a3
any wme o'y o e 0 A ? y ! :...m > 42
vk SO \ NOLLYHN ANOD N3 LS

4 Q34 N SY3uY)
S g30334 ONISHa

WR1sAS UOINQIASIQ AAIIE AUSUMOL NIV

LUSJSAS UOIINQUISIQ S}ISUMO] SOWD|Y SOT

SIYUBIIUBIY 433 PUD JUBWISSasSD UoI{IpUoD




00O |QIVS SUl ©AS8IYDD puUD ALIgpIIBI [02UL08]8 8yl 8AoIdwi 0} sjosfoid |pldd pun
WO 9yl axpouapun ABAISSaIBBD 0) SIDBA / 1SD| 8yl IO} S|gD|IDAD Usag 9ADY Spunj 8y} ‘1gnop ON -

sasodind Bullebpng pub Buluun|d 10j JO0|IN0 8y} 8ADY O} POOb
SI 1NQ I08A Aleas palppdn siab ‘sjosloid pid o 10 WO Jolbw J18ylo U0 JOO|INO IDBA Q| SOPIACIL -

(j1opy O s, 1Ng BuluIP|dW oD
Jou - >00g paysnd aio sjosloid Ajuoud @3 sewlauwos Jng Op O} |P2IB0|) splingal 1o Bulopnsal
POOJ JolbW SPY AlUNOD USYM D110 Bulopal ‘o|duwnxa 10] (S8AI1D8[qo AlUNOD UO pasng

2.0 SallloUd SeWIBUWOS ‘JOABMOY SBAILD8[qOo pub saliuoud Ndq uo pasoqg siosloid [plidoo spungd -

:sjosloud
9OUDUBUIDW WBJSAS PDBYISAO PUD puNnoIBIBpuUNn 10} JO0ES PUD DN 10) AUDSA YO0ES SOPIAOId

sJyBIYBIH oolnQ I3 0L YiM §36png [pnuuy-1g/ =
19bpNQg o} YOId Pulleaw Juswlpndaq ‘WY Joj uoljpjuasald jpnuupo up sdojeAaaqg -

PB1D8JJ0 SIBWOISND JO # PUD
saln|io] JO # sI Aluoud jseybiy ‘Aluoud uo pPasng WayL SYUDI PUD S|DLHIWGNS |0 SOZAIDUD WSl IWY -

uswiaul| Q| 10} sI8pada) 0| ALY
OM sddpo-Ipupny J8pasa) pub swall W3O Aluoud Jiayl Ajjonuun Huwgns Asyl AIOP }1 YL JIOM
Ady} 82uls aAlloadsiad Jisyl wol) puUb Du0818 8yt INOgD UoILDUWIOJUI 8PIAOId (UBWSBUI|) SMaID plBal4 -

sjybiybIH wpibold juswabpuby JOsSSY

SIYBIIYBIY 1ebpng > wWnIBOoId JUUBW 1assY




"S|gDIIDAD
spunj o} oslgns ANV

‘PB]08JJD SIBUWIOISND
JO # ‘SaIN|ID} JO # :UO PBSPQ
paziyuoud aio sjoslold

'sainjpa) wpiboud
1WY U0 pasoqg aio Aay|

'SIopod) aAljoadsal eyl 1oy
SJUBWUSSASSD > suolyoadsul
s, uswiaull Ag payiusp!
sjoaloid wiel-buo| pun
WISJ-1I0OYS 8y} 810 asay]

NOILD3S ANIT NO S11Nv4 31dILTNW
NOILD3S ANIT NO S11Nv4 31dILTNW

INOY4 JAN ISYHd F3AHL SI dIWAOASNV AL
10 SaV3IA 0T < FdV SFHOLIMS
$S3ANTV4 AN ITILINW 1710 SAV3IA 02 < FdV SIOLONANOD

palo|dwod

Q70 SYV3IA 0T < 3V SIOLONANOD
10 SAaV3A 0T < FdV SFAINLONALS
3LIS ALINIYL OL 81 343Ad334 MIN ANVIX3

$S3ANTIV4 F1dILTINW AVH SYH NOILD3S

NNY VIAvY V SIIAVIOL

Q31va INO ANV TIVWS 33V SA3d ONILSISX3

d31va 1IN0 ANV TIVWS 3aV SA3d ONILSISX3

SINNOW HSNT4 AdVANODIS 3AISNI FdV SNOILONNI AdVYWIdd

¥3ddOD 9# SI FAIM
U@._.G_O_C\_OU SLINV4 1IN
AVMIOAR NO HLIMS HLIM $3NSSI $SIODV
ANVIQOOM OL YOV AVM FHL TIV ONINIJO SI LINDID
99¥edd LV

palo|dwod

Q70 SYVIA ST d3AO ANV INOIH3IAN
SIANIGVD 133LS HLIM HOLIMS 8v1 10
33IM 0/1 @34 ONEG SIHOLIMS
JIWIOLASNVIL INOA4 AN

HOLIMS INOd4 3AIN

HOLIMS INOd4 AN

Q70 S¥VIA ST AIAO SINOILDIS

INNOW HSNT4 HLIM 30V1d3d

ANNOYOIIANN ANOWYIA 3131dWOD OL

SL1NDAID OL a33440ove

70 SdV3A GC d3AO SI ANV 3dN1IV4 V AVH SYH NOILO3S

WOLLOE JHL NO ONIAVT ANV AINOVIS dV SFAIM

SINIWLIVAY ANIHIG SIIWIOLSNV L

JANVE JIWAO4SNVAL

ONI¥OVYL 38V SNOILYNIWYILIJAL (INOD SS33LS)
ENOERIE]

£01cd3

139dng ON

€10cdd

Glledd

Gl0cad
906/a3

Sllea3
£0lcd3
€06/a3

Sllea3

Glledd

£01za3
/zlza3

103rodd a3

710S 13d I1MVA JOLONANOD FOV1dId  ¢-L-CaIm
dOO1 Vadd3ald ® VANIS V1 INIWIDVTdId JOLONANOD  L-1-CdIM

TIVW NONA LV [€9€d dJAWIOLSNVIL INO IONVHD  €-1-1dM
"AAV NOOVAY NO SIHOLIMS INNOWAVd ¥ 30V1d3d  Z-L-1dM
JINNOD'LD TAYIHD ‘AIVWIAD ISVHJ-1 0007 3OVIdId  L-L-1dIM

SNVl Ol STV3LVT ASVH 333HL F1dILINW 3DV1d3d L-1-£1
SWVSSOID ANV SITOd INILINW IDVIdIY  L-L-#V3
ALINIYL 106 OL S¥/Z1 WOd4 WOWOOS 007 | 3DV1d3d 1-1-81

Tv10L1,000¢ - SO193Nd SOT AdVWIdd 3SVHd | 3DV1d3d ¢Cc91
IAV101 304 d334 JOOT TIVISNI 9-1-91

MIINAQYOIE ANV ANVHHILHO JINJOD LV SIXOE-T AIYWIdd TIVLISNI S-1-91
MIIANAVOIE ANV NTILSIIN 4O dANJOD LV SIXOE-I AIVWIS TIVISNI 7-1-91
S3LVISI MIIAAVOAE LV SIXOG-I AIVWIA TIVISNI €-1-91

SA13H 11vE 1V d33430VE dOLONANODTY ANV JLVINSNIFY 191
INIWIDVTdIY AAVYWIdD IMVANYSL 1-1-91

QY HIJON NO §1 ANV €1 1INDAID 3L OLHDLIMS TIVISNI -Gl
ANOWVIA NO NOILVIS 3dld 1V HOLIMS TIVLISNI L-1-G1
NNITO NOANYD ANV AVOd HIJON 1V 310d 30V1d3d I-1-G1

G0S02OS IAOWOY ANV NOILONNF TIVISNI HOLIMS NONNVHS €Tyl

LL11°0£6'896'CL6'88L£8L'696'T58 'SNVAL IOV 1dIY €Tyl

HOLIMS 31VOI1SY3 3OV1d3d L1711

HOLIMS OTTIIGWOS OL 334 MIN NNy 9-1-¥1

JIWIOASNY YL VOWA IOV1d3d S-l-vl

HOLIMS VOWA 30V1d3d -yl

HOLIMS SIdl ANV HIS | 30V1d3d e Lrl

133341S NODV3d O1 NOILYLSENS WOWO00S 40 ,00€ 1 3DV1d3d [l

XOg- 1dOddIlY I0V1d3d L-1-¥1

ANOWVIA NO 318vD TIVLISNI OL d33N €-C-€l

JONVIO ONOTV $310d HO FDV1d3d ¢cel

JIWIFHNIAdO OL aNS WOWOO0S € 0001 3DV1d3d 1-¢-€1

1INYA 40 30V1d NI 1INIGVD HOLIMS TIVISNI OL d33N v-1-€l
ATYMIAIS OL 0901 6501 ‘8501 SNVAL 31VDOO13d OL d3aN €-1-€l
9CL ANV G/ SYAWIOLSNVIL 3OV1d3d OL A33IN c-l-€l

VIANVS NO SFHOLIMS OML L-1-€1

NOILdI¥Os3a ANV LINDAID

SONLIOd JUSWISSSSY 810Z-£ 10T

I0PUS|DD NIOM WDIDOI] JWBW oSSV




IDPUS|DD YIOM WO} 108l0id Afuoud 00y S1IUM Ul Sjudwadp|dal JISwIojsubly jJuol-aAl S| diynw -
IDPUB|DD JIOM Wol) 1osloid Ajuoud Y0g$ uolippo doo| pub juswaob|dal ppoy Wiy -

‘Aluoud D swp2aq by} 1osloid Ajuoud-uou HOy$ tNOQD 1SOD 1IdwidyuaddQ/pisIA bwo] -
‘Aluoud D swpo28q Joy} Josloid Ajuoud-uou HOgS tNOQD JSOD ‘DWVT ID WSjSAS HN 3y} pIINgdyY -

ID3A Jsp| aduis spybiybIH josloid 10w =

000°009% OnN [ejolgng

000°'00€$ sowe|y S0
000°00€$ X000y SHYM
sluawaoe|dal Juoly aAl| ;salnjiel ¢ 1aye sjuawade|dal uawbas aul

1ebpng [onuuy SINIWIOV 143 aun Aiobsied sspun soe|d

"] ‘PDO| |PDILD ‘PBAISS SISWOISND JO JogquUUINU
uo pasog Aluoud ‘sain|ipn] a|diljnw aADY Oyl pUb 8yl JO sluswbas aon|day

ABa]plls Jusaulaop|dal (punolbispun) 9N




- -
e

(siodas Buunp punolb
aA0qD Aipwild pa|olsul)

(pad ul sjuswibes paoo|dal) U__DO_Q\_ U§<l_



\v/ww RV N
///\//\v. .
;m
; xoq uonounl Asewiid

\‘/ //UMH_.CJO_(C ysnijj ma
5
' _ Sy ANy
P N

BN

£

(siodas Buunp punolb
9A0QD Aiowild pa||pisul)

NGY$ 1S0D

Ol
(pai ul sjuswbas peon|dal) U:DQ@L C._.m_\/ OEOl_




SISWIOJSUD.

oul] eop|day puo doo mau ppy

saln|in] 9N 1sod pup snojewnu o) anp (saul| Z)
ospyd s|Buls 0 100/ e2P|dal puo doo| I 00EL PPV 08§ 4500
POOJ WIY

IAYMYIANN PlINgal HN POOY Wiy




ADVLI0N
HIIH
RIANINY O

SAL = A

[uolj .‘ &

~OAl| SPISU| ’ JOA0D
Q) ' B siyi puiysq

El
e
-t

SHOA 00C¢ L

3dO449

supll Jad Yy$ 10D

dd14V

(9oupUBiUIP o 2dA} sU0) SIUBUUSD|ASI JOUUIOISUDI] JUOI-SAIT



I0dA 1ad Y001 $ t1nogo Bullsod poe Buo| JI0sA
D BWO0D8Q SPY saUl| JIOMOd PUNOID PUD JDBU SUOILONIISQO 931} JO BULUDS|O 8y| {s93)} ‘s9al} ‘s9al] -

DBID PSBW POULLDYG BYL AJUIDW JINDIID JYBI| 18311S BYL JO) SISUIIOJSUDIY
VAN Buloisul Ag walsAs Aiouwiud syl yipauag Buniis gnaad jybi joaus  Aippuodas uado, palljay -

(09) LipND IsO| 8yl wouy sajod Jybi| joa1s pup sajod ad1AI9s oyl Buioo|dal Uuo BUBIOM -
‘(0g) Hpno Jso| wol) pajoslal alom oyl sajod Aipwiud |0 paopiday -

ID3A Jsp| asuis spybIybIH joaloid 1ol =

000°00¥% HO |eloans
000°'002% sowe|y so7
000°002% Moo SHYAA
02 ‘fuepuooas uado ‘sue-ssol0 ‘s3|0d
lebpng |PNuUY SININIOV1dIY WILSAS AVIHYINO

018 ‘WBJSAS suogMOg asoyd ¢ uo pasog Aluoud ‘ebo
1O 8sNP2ag PUb 8yl Ul J0JONPUOD PLBYISAO PUD $8|0d |0 8oD|dal A|oNIUSAT

ABalplls Jusuiaopn|dal (paylaAo) HO




h,
VA | j
Buippo Ag “ .
oU0D /
HNDIIO 78

HN2UID 7S HNDIIO 7S

/)

WYX |

SWIDX

e

SWIOYX 8

e
o

w

N /£
4314V 340439 SETEN 340439

(@oupusaiuiow Jo 8dA] auo)

(sdwipAal) 1INDAID YDl 1oalls alllay &




Li-1-4 Jo sy . m r/\

—6-

[t awo.u J& 04 1.2.9.. 4: -

uoAue) elipusy

dow dupaal [IN211D YDl 1oalls alllay




swJie-x sse|diaql) swJie-xX poom /

f

“. o
¥

DlP PJIOPUDIS ‘Jomod pJepP uado ‘aAM uado
aspyd ¢ J0J supll ¢ ‘Jomod asoyd ¢ 1oJ supll g

alod sad ¥8-)y$ 150D

(@oupusiuIbW JO 8dA] Jayloun) ?QC(:U>®\; 1aomod
ospyd ¢ 0] sull Z 10 pu ‘Juswadn|dal Jawlosunl]

71




yona siddoy o} Myz$
O} Y $ 1S0D awos ‘wa|goid mau D S| AbMm-JO-1yBL JO SPISINO IO 08U saal) ablID| AIBA

109A 18d 300 1$-408$ 150D
palinbal so Jamodupw

9SNOY-Ul JO JUNOWID JUDDIIUBIS © puads 0S| JNJ JOJD0ILUOD [[0D-UO SZIjIiN SM

iuI9|q0oJd PUNOJ IDSA D BUILLOD3Q 80 $931]



4 SOPN|IDUOD
/' 1o8foid g-v1

N 1 . JoHo un
=Y. s 300| oM

JOU4 "} 00€

JO 9pIs

AUPgIoNp JO
uolpod pala|dwod Sl 81N0J aul| pay

(sse1601d) UOHIPPY FUDQIONQ SV

M00/2$ 1S0D



X)) v ‘2
ai. E

= 30v10A oK

=T

L ——

(ssesB0ud) [|0JSUl JOJONPUOD SSV] ‘L




uouDIPSUNI oM INVT/VSNN PUD pup| 30OJ UOo s 1os[oid SSV1T
oyl JO Aluolbw ayl 82Uls saulj-awil] UOILDNIISUOD ISAO |OJJUOD OU O] 9|l SPY DV -

1SOPN[OU0D J03[01d €-V1 SU} JOHO HOYS SaluN INYT/DV1 P
g |[IM SSV1 Jemod o} UoipISgns €-V1 MU WO SIspaad ZD1 | D] Mau Bul|ojsu| -

SOIILN INVT/DV1 Usamiaq piomio) yiod D st aiayy 831 SO0 JI Ing
108l0ld €-V1 8y} Yim Juswis|dul o) Bulisnoyxs usad soy anssl J0J00ay [DINSN -

., .SODIASP WIDBIISUMOP,, SII 81DUIPIOOD UDLD DV 1Yl OS ,,S8DIA8P
winalisdn,, "'l isbulles uolloajold Abjal sl epiacid O] 108lold €-V] UO BUILIOM -

:S9PN|OU0D |08lold £-V1 9yl
18110 POOY ZOWS[ ST 10 UCAUDD V1 BUISSOID JupgoNp 8yl 1dadlalul O] padaN /-

'SOPNDU0D [03l0id €-V1 2y} Jalp jng
UOIIDISANS £-V] M3U 8y} OfUl JUDCDONP JO 183} OOE INOQD JONIJSUOD O} PSSN -

UOIIDISANS 8yl 1O 1IN0 s1spaa) Abmp-1ab0 (9) Buljjpisul pauplS -
‘palomod Ajuplodwsl pup Y2IoW Ul PalaAlldp SSYT -

Aobmiapuf || e

(sseuboud) appdn uolpIsSaNs SSY




((ADjal + 1axPBIqg) JoYDLMS
HNDIID MBU PP PUB S8SNJ ANGL L JO PIY
!MBU YLIM IDBBYDLIMS ANS | 90D |day

610z ‘Uor a48|dwod o} }oadx]
IAVMFANN SI LO3AMOdd

.%a¢$

3008¢$ 450D

4

(sseuboud) apnIbdn uolpISgNS JO0Y BIIUM




"9NSSI PUNOJ JDBA © BulluoD8g SI Buludwilil-981] 10] paau
oyl :wniboid Bulwwiu-9a1] YliM anulluod o} spuny 1osloid aAby O] poaN -

:SIDBA G-¢ UIYLIM SJuswibas ul sdoylad ‘1apaa] 3 oyl buion|day

NSOV usaqg sy (obo Buo| pup) ADPO] 1O BlIM PIDPUD
ay| ‘(ebo o] anp) luswedn|dal 0] saul| Jamod asayl 18bID] SPIOPUDLS
UOILONIISUOD SNy ‘sesodind uosuodulod 104 “1addod gH 10 DMD SIJIp Ul
lIM Bl JO %04 ‘Peopn|dal 80 O} PasduU ||IM allM POBYIBSAO 8yl Julod swos |y -

poop|dal alo abp JO SIDBA (G < sojod
10 [HuN ABalouls WO UlIM enulluod O] spuny 1oaloid ayl 8ApDY O] pedN -

WSJSAS PPIAYIDAD =

aIN}N} 8YJ} Ul YLIM puUSluod 0} sanssi HO Jolow




Sy

95N UDD
SIoMPIDY
95007

(Buiobuo) Jusweop|day WID-X g 9|0d H




SS©00D

HNDIHIP 404
Hun PJoA3o0g

(Bulobuo) Jusulaop|day UID-X X 3]0d HO



‘2INyN)
J0SU 3y} Ul swljawos paoon|dal g Of pasau [IM aul| Jamod sojgand so] 8yl -

ISOWIl} |DISASS PI|ID} DALY O [ID} [[IM MOUY dM toyt PUB 8y} JO SINFWD3S 10}
s1ooloud Juswaon|dal gyn ylim anulluod o spuny 1oaloid ayl Ay O pooaN -

WajsAS punoibiapufl =

2NN} Yl Ul YLIM pUSIU0D 0O sanssi N Jolow




=Jal[le]!

snoJaulnu O] anp aon|dal
(soul| ) @soyd o|buls O 1008S
‘SO|gand SO

alnlN] Joau ayl ul 8op|dal o] auipamod 9N Jolow




POO| MWOL Ol MG [PIlUBSIOd UO sBulleaul poy A oM
‘SIDBA Byl I8A0 [BPIS TNV UO JIDd YD408say Ioau uolpisgns o alinbal Aoy -
JuswdojeAsp Jolbw
10] sdojeAsp POY 4 USYM pub |l UolipIsqns a1pbisng ayl alinbal Aoy~ -
'SI0BA
G-¢ UIYHIM Jusuwaop|dal 10} aul| JoaMod siy} 1eblun) o) paau oM W/ 1§ 1S0D
ADU UOAUDD Dlipusy puwL $OJ Usamlaqg 1oslold luswaop|day JIepsad vl -

sppoj Jofpbw jo juswdo|aAap o} joalqns sjoaloid 1olbW

o2lNnlN] 8yl Ul Ylim pualuod o] sioalold [oudoD Jolow




WS3IW 40 WOLLOS8

VS3W 40 dOL 4

suoAued ayl ueds 01 sainionuils sadAl uolssiwsuel) azijn -
(seanmi1oniis H 2jod gz >) uBisaq pesodoud -

3

, AT
vy ,‘A.l*,« ]

"B 000°TT
s3jod 09

(anisuadxa) spuspesp adAl-H ajod € 10 7 21e 1SO|A| - ©0
sainionuls ajod g Appuasaud siue aiay) -

:9ADJO] 0S|D NG ‘dNoib uoloNPOId JBIPM
PUD JSJOM 8JSOM BY] SOAIBS Ajupwiud Joposa]siy]

‘padojaasp
aq [|IM [SOD JuswsoD|dal pup AbMIspUN 8] |[IM
ubISaP 18Poa VI 9|l G'Z ‘lusWwadD|day Jopoad V] e

Juswaop|day J1spssad yVv3

8¢




[NOILNGIYLSIA DI¥LDTTT “LIWY G102l

OSSW cboz E.o:Wc__v_omu._-

2IN}DNJLS JSai} "YION
BuOO| SOd WO

a, e | —_—

BUISSOID) UOAUDD [DNIASIUOD 13

6C




[Niaayva

(5631N08 JNYT SPU ealy Wiajse3 0}
AJNVONNQ3 Y SPPY) i 3SYHA Waishs pasodold
" WaysAg UONNQLASI] ILAO9[F SUSUMOL NADYT

(INVIM3N L L) SH¥30334 V104 LI

(SY3a334 ONILSIX3 38V

Y3YY QIN0S 'SH30334 M3N 34V vIYY Q3HD LYH)
SNOILQAVY NOILVYLSENS 31vOLSY3 ¥ SSYTM3N
HLUM NOILYENOI4NOD ¥30334 A3S0d0¥d

(s921no0s Ny SPU "ealy widises 0)

AINVANNQIY SPPY) Il 3SYHd WajsAg pasodoigd
wajsAs uonNQLYSIQ 211)93|F AYPSUMOL NAAIV T

(JuswdojeAsp PLOY 4 UO spuadap)
NOILIdAdV NOILV1Sans 11vVOlSvi

..

\== >3 3
NOIiv 1

,.
2
RGN

SaMs , .v.w«,

Sr=3LUSNADL
-

(M3N 9) S¥30334 WWLOL L

(S¥Y30334 ONILSIX3 34Y

Y34V 01108 'SY30334 M3N 38V v3Hv Q3HOLvH)
NOLLIQQY NOLLYLS8NS SSYTM3N

HLM NOILYHNOIINOD 330334 Q3804084

(S321n0S NV SPU “ealy Wa)Sap 0}

AINYANNQIY SPPY) | 3SVYHd waysAs pasodoid
wajsAg uonnquysiq 21323|3 AsIUMOL NdAIY

(Aomuspun) NOILIAAY NOILVLSENS SSV1T
39 Ol INVM IM F¥3IHM SI SIHL

" - — &m -
-.-.\ ohy wey -7 il ° L -
"

|y 430334
a

— LTV

_|._<zw|

TNOANYD W

el

{S32M05 TN Y SPU “eany WRISAMN 0
AJNVANNQIY SPPY) | ISTH Waishs pesodalg
WasAS UONNGIISIQ MI3|F ASIUMOL NJAIY

cesssssssssssssssnns




JOPLIOD

Bulisixa ulyim plinglapun
UOHNQUISID ANG | UM dns VIM
U@ISSILUSUDI] HO ANS L L MEN

— . e

NI0d YoI0asay :
V1 1odu UoippY v iis

POOT MG OF MWOL 10} POSN Lol s1opo9 VAWOZ
10} §senbal Jomod 108loud O MON ans MoN

5UOI1DISONS M0 d YDI09soY




slSleeies VYAWOZ 9NS MON
SN MON

43
MIA SOV ZUOILDISONS FI0d YDI09SaY




g >
%M 0¢n &/0”/ .90 - zv@n ”“r /vén o“ GOA /OM on &@MH ¢@n .@MM ,von /vvav\uh..
£ 99 & & 09 o (¢° so. £ &9 o (° so. £° oo, £ mv £ >
o:.ﬁ» 144‘9 w:l\” n-\\” 1«\\”1\\\“\“» w:.-\. u.:s-v‘m‘...f“\\w. 01 0/.‘: 0141 401-\ ﬂo[.ml hvlm' .A( 514: 6141 ..C/-\ ﬁ.(ml 0(4: A\I As(ll A.\Ill I-\ 4' WY 4' 01\ 0141 > % 004& %f %

139¥V1 ¥H 1 7}\. re

i L Bl NFHF
0G-L
7o¢ vZ:Z
W
9cte
oY ul siyf 1nd SADY IQIVS WNVIWHONIS VddV = 00:00:L
DINOM BUI| UO ST BUIADY AMOLSIH 10I¥S HLNOW Z1 ¥ S LNIOd HOV3 -
:oBDINO UOIDISANS S|BUIS T
1dlvs
AN

iDUIIOM SI BUIOP 81 ,0M [DUM ‘pIDD L1oday auD




"PUB uoynquysip

[OOL}OSID S|ODISI D JO SN SY} WO J1JDuUdq YDIYM ‘s1dwojsnd Ad Buipn|ou ‘siswioysnd

I AQ A|jonba paibys ¢ 0} paau sjs0d asayj ‘vlowdypng AjpgoiD1 wasAs ayj buiaroiduwi
pup Bujuipjuibw 10} pasinbai aip ajppdn siy} ur pauoiuaw s§sod pub sjoafoid sy} jo IV =

‘uoljolsans
M3U D JO UOI}DNIISUOD 8y} alinbal AbW JIDd Y2108say V1 8yl Josu YMoib poo| alnjn]

‘UoIpISaNs
21pB}sPT By) JO UOIDNIISUOD 8y} alinbal Abw pool gg Buojo [pljusjod yimoib poo| ainind

'SOWD|Y SOT O} ALIDDdDD [DUOILIPPD PUD SOWD|Y SOT Ulalsem O} Aduppunpa
Buipincid Ag walsAs ayl aAoidwl A|10aIb pupD S1DIAS|ID [|IM SSYT JO UOIIDNIISUOCD 8| =

/SI0JDNPUOD WBJSAS PDBYISAO 8y JO SUOILIOd JO pUD J8pP8a V]
2yl ©op|dal 0] SIDBA #-€ IXeu a8yl ul Alpssedau g Abw spunj 10alold [01IdDD I0) poduU 8y| =

‘wa|qoid punol-108A YOO 1§ © Bulluooag aIo s99i] =

AllIgDRIS4 WUBJSAS
uIDJUIDW O} J8PIO Ul AIDSSeDaU SI spuny Juswaon|dal W3O (M008$) [IoNUUD 1) podU 8| e

:BuIoM SI sainjpa] WIboId (usuuabounw
19SSy 9yl Japun WwslsAs HN pub HO ayl Jo) Abayolls tJusuwaon|dal s Juswpndap oy e

SUOISN|DUOD / AlpUJUUNS




T —
SOWV 1Y S&1

bunasiy [euonew.iolul
SalljinN 3ligngd jJo pJeod
8T0Z ‘8T AInr

JuswabeueN 19SSy
uOo1oNPOI4 J11109|3



. __________________________________
SOWV1V S&

ouIT uoIssiwsuel] AX 69
ue|d juawanoidw) fende)d Jesp 0T
Jue|d 2U103|3 0IPAH OpeA |3

Jue|d 9L193|3 04pAH ninbiqy
Wa)SAS abeiols Ablaug Alaneqg
N\d 1e|0S

uonels IaAly aiwese’

uonels bunelauss) uenr ues

S)19SSY U0IIONPO0Id 214109|3

A NM< O ON®
38



- ___________________________________
SOWV IV S

Al1oeded 189U Xew 1@ MA| 98 o

101S3J31UI PAPIAIPUN O Z° ) o

Aloeded pajel Nemeba|N L0G o
(CS) 4no4 1un ueng ues o

uonels bunelausas) uenr ues




.  E————————————GG————
SOWV Y S

‘1amod juawade|dal 10} (SZ0Z ‘0S aunr
01 2Z0Z ‘T AInr) 1uswaalby uo1reuIpI00D 3143933 8yl JO w4a)l bulurews.
aU1 10} []e} SIY1 d4¥ 1uswaaiby JaM0od aseydind e ansst [[IM JelS e

220z '0€ dun[ Uo uoizels ayj 1ixa 031 suejd O/~ =
buipJebas 10e1U09 3y} Jad (INNJ) Juaby bunesadQ paljiou sey D1 o

2202 '0€ aunr salldxs juswaalby uonedioiled 19afold
%88 4V3 LT0C -

uonels bunelauss) uenr ues




- ___________________________________
SOWV IV S

w
WS1SAS 911109]3 UJOdUIT e
U1IM 10811U02 ue|d-J0-8)1] B BIA MA OT g
uol]elsS oAl slliede™] &

UOIIR]S 19l olllele ]



s —————
SOWVTV &1

(6TOC
— )/ T0Z) SleaA aaly) Jano pasuadxa s)1so) 109loid -

"uol|jiw ¢'0p$ St uonefeisul HONS € @ Z siun
‘uoljjiw T°0¢Z$ SI oM JOS T HuN »

:11oday 108l01d (HONS/HDS) 9zeH [euolbay
JUBWIBBI0Y Saes 1amod uonedionied jue|d JO ajlT]
%68 4V LT0C -

uonelsS Janly aiwese

<
Q)




- ___________________________________
SOWV IV S

9oURUBUIRW B]IS [enuue-1q ‘0JIXa|A MaN
94 rues ‘Auedwo) BulesH 79 UORIPUOD I/«
wswade|dal 4811} DVAH %
|0J1UOD PBAM ‘9URUBIUIRLL SPUNOIS) o
UM €70'26G T UOIIRIBUID [eNUUY LTOC s
A1oeded pajeisul MIN T

1e|0S 3]eds A11j11N Sowe|y SO«

d Jejos



SOWV Y S

—

UMIN 9 ‘MIN T UMIN €2 ‘M1 008

Alaneg InjinS wnipos K1aneq 0I0Y peo]

abrliolg Alaneg



N G—mmNNN N e aaa——aem—————mmmLmmm—m———————————DB——a)
SOWVYTV S&

8T0Z AInC ul paloadxa uonajdwod 1oday eulq -

'‘PIIb s .uoneu
o) Pbuiziuispouw Jo [eob ay) uo areioqe||02 0] S824N0Sal
pue ‘salbojouyosal ‘suadxa buipes| Jayiabol bulig o)
Sallojeloge| [euoneu ayl pue 30q usamiag diysisuped  ©
o1031e1s e ‘wnniosuo) Alojeioqe] uonezIuIBpPoN pl9
S11 Jo 1ed se Abiau3 Jo juswiedaq "S'N 9yl Jo aAleniu|
uoneziulapoN piio ayl Ag pauoddns sem youeasal SIY| e

8T0g ANt mainay asn
WwalsAS abriols Abiaug Alaneg Aluno) sowe|y SO

abrio1g Alaneg




s —————
SOWV 1V S

saouefequ| Aianlidq Ablau3 pue uoineliauas) bunebnin .
S|ellaja@ uonnguIsIq 7 UuoIssIiwsuel]
Alddns 1Jamod ajgndnuLiuiun .
Alend 1amod
PullI4 Ad » <
buineys dead -
(Bunjiys awn) abeniqly buiwiojiad -
SaAI9Say Dunesad .

suonedl|ddy abelio1s Alaneg



T —
SOWV 1V S

(€ aInpayos)
asuodsay
AouanbaiH
006'c8$ 006'G9T$ 00z'8¢$ 002'29% 002'ce$ 00.°€0T$ 0L°'€0T$ pue uonenbay
(9 aInpayas)
EYVEREN
- [eluswsajddns
(g aInpayas) N
+ ©9AI9say Buluuids <+
Ssdd
pi1oe-qd pue sbuines [ auoly ss39 (MX009@) | @uoly SS39 (MW T
seN Buisn paulquo) e-qd Buisn | sbBuines pioe seN bBuisn | @) sbuines (K1)

sbBuines SS0I9 sBuines 19N -0d SS0I9 sBuines | SeN ssou9 ERIVVELS
19N palewilsy [eljuslod parewliisy [eniuslod parewns3y [eniuslod 40 1s0D 90IAI8S

sbuines [enualod SS3g



s —————
SOWVTV &1

000°00S$ 1e parewisa 1s09 |esodsip
pajedionue ay) pioAe 01 SS3Jg ayl buljas 1apisuo)d .
suofnouny Alnn Jaylo %
UM paJeys ag ued 1S02 WaISAS |0,1u0d ay) JI sulwialaq
sbuines jau e
aney Ajenuajod pjnod asuodsay Aoduanbai4 ®» uonenbay .

UOIeI3PISUOD JayuN4 % UoISN|DU0D



vo.,x.?<. Rt _.-f.

SOWV TV S&1 s

el " —
it T

Auoeded MIN 8'8 - HuN T OpeA |3

Aoeded pauiquiod
MIN LT — shun € ninbigy

suonels buneiauss
211109|90IpAH AlUun0D sowe|y SO



. __________________________________
SOWV1V S&

‘sJ9aulbu3 Jo sdiod Auy 'S ‘N syl Ag
pajelado pue paumo SI yaiym weq ninbigy auyl 1re AN
‘nINbIgy Ul pa1edo| si jue|d a1n29|80IpAY NINbIgQY 8yl -

‘uolewe|oay Jo neaing ‘'s'N ayl Aq pareltado S
UoIym weq opeA |3 ayl 1e AN ‘e[jliewly eliall JO 1SaMm
S9|IW T Pa1ed0| S jue|d 211109|80IpAY OPeA |F BY L S
'02IX3IN MAN
LJIayliou ul eweydD oy ayl uo siue|d 214109|904pAY JBAI
9] JO unJ om] sajeltado pue sumo (Ndq) saninn algnd
0 Juswiedag sowe|y SO Jo Aluno) palelodiodu] sy

Sjue|d 214109]|904pAH



T —
SOWV 1Y S&1

‘syue|d yroq 1ano uonaipsun|
sey (DY3d) uoissiwwo Alore|nbay Abisu3 [elspad ayl « -
Jue|d yoea Joj Jojesado wep ay)

UlIM Juawiaalby JO wnpueiowsaA € ul Y1ioj 18S suoisinoud
o) Japun sjyue|d yjog saretado AJunoD sowe|y SO

sjue|d 211109[804pAH



- __________________________ ___________
SOWV1Y S

09T+ 09TV 0977 IELEIN:EIER]
MINT € MING'9 AGEY  1emod peiey |
repul (esauyd) uigreH (esaulyD) uiqrey [TTEIETER]
1102 686T 686T pauoIssIWWOoD
Z)lpuy (esauyd) uigreH (8sauly) uigreH [T I
S40 GE2-G/ S40 065-GEC S40 065-GE2 abuey mo|
1994 0.1 1994 ¥/T 1994 7.1
€15 00Y 00Y N
[eIU0ZII0Y o
= SiouelS SiouelS SioduelS

'Mo|aq papinoid ale ue|d 21123|801pAY NINbIgy 8yl JO sonsiivoeIeyD .

'96E€/. 'ON lwliad ODd34
lapun pajeltado si199/oid ninbigy 8yl "TTOZ Ul PAUOISSIWIWOD SeM Jiun
MOJJ-MO| PAIYLY "686T Ul PAUOISSILIWOD sem jue|d 211109[204pAYy NINDIgY Y

niNbIqy



SOWVY TV S @
ST obeion potey
LGl emodpery
soutsnpu fevonen [ I EITEES)

/86T PAUOISSIWWOD
M euan

S4D 000T-002 abuey mo|4
1994 GOT pesH paley 2

00 Wdd

ey [

OPEA |3

‘Mo|2g papinoid ale jue|d o_bom_mok__u\f OpeA |3 BUl JO sonsualoreIeyD .
‘9225 "ON HwIad DY34 49pun pajelado si19aloid
OpeA |3 9yl /86T Ul pauoISSILWOD Sem jue|d 211109|90IpAY OpeA | BYL

OPEA |3



T —
SOWV Y S

'WBISAS YAVYOS 8yl 01 asuodsal Aouabiawa pue adueualuew JIoj
9|gIsuodsal s101euIpio0)D YAVYIDS awin [N} om] sAojdwa AlJuno) sowe|y SO

‘sloyelado aul| uoissiwsuen
reuolbal yim syui| anemoudiwu omy buireys jo uondaaxa ayr yum Aiunod
sowe|y so7 Ag paresado pue paumo (YAvOS) walsAs uonisinboy ereq puy
sjonuo) Alosiniadng e ybnoayl ase sanijgedes Bulioyiuow pue uonesado O
aloWway AN ‘sowe|y SO Ul paledo| Jawua)d yaedsiq a1n23a3 Aiuno)d
Ssowe|y SO 9yl woJj sinoy Jaye paresado pue paloluow aJse syjueid ayyl .

'SPUdYBaM pPuUR SINoY Ja)e |[ed-uo Si ioresado jue|d auo pue Aepli4 ybnoiyl
Aepuon INd 0E:1 01 INV0O0:/Z wou) payels Ajjewlou aJte sjue|d ay| -papasu
Se sjue|d om) ayl usamiag Mlom pue siue|d yiog poddns siojesado aaiyl ||V

‘slaurejurew/siorelado aaiyl Yyum payels ale sjue|d oL103[20IpAY OM] BY | .

suoneladQ jue|d 21103|901pAH



- ___________________________________
SOWV 1V S

‘sjeob

Juswabeuew }asse s.Ndd a2yl Yyum |j|am paubije jusuodwod Juswabeuew aseqelep

pue yoroludde anewalsAs ‘aouridadoe Ansnpul ayl ‘800z ul siueld ou1o091904pAY

ninbiqy pue opeA |3 ay} Jo Juswabeuew 13sse 10} 4INVYOIPAH pajuawa|dwil

Ndd 9yl -29gand) 0ipAH pue 1amod aj||iInauuog ‘sieauibu3 jo sdioD Auuy

SN ‘uoieweday Jo neaing SN 8yl Agq pasn pue pado|aAap |00] SISAjeue 21LLOUOIS pue
JUBLUSSASSE UoNIpuod pased-ysit urewop 21ignd e si juswabeuey 19SSY dINVOIPAH

'9|NPaYIS aourUaUrRW AlljIoR) B pue SI1SIPoayd ybnoiypjrem Ajrep ‘quawdinbs jo
aouruUalurew BuliNpayas 10} SN1d 0002 OYdIA ‘Stusuodwod jue|d Jolew Jo Juswssasse O
10} JINVOIPAH JO SISISUOD S110JJ3 Morl] pue 3INPaYIS 0] Pasn S|00) Juswabeuew 19SSy O

‘ue|d rended JeaA-QT € Buipnjoul ‘Ajlenuue s1abpng euded pue

reuonesado Ajnsnl pue suoya azniioud ‘Asualdiya jueld aziwndo 0] spasu juswdinba pue
reuonelado jue|d ssasse pue S821n0Ssal a1euIplood ‘ueld 01 Ajjauenb sjoaw wes) ay| .

‘9AleIUaSaldal Juawuedap buusaulbua

pue 101euIplo0d YAVYIDS ‘Jjels uonelado jueld ‘1abeurw juawipedsp ayl JO SISISUOD

Jeyl wea)juswabeuew 1asse ue cm:o:t paJsisiuiwpe si Buluue|d pue uoneuipilood

Japjoyayels ‘aoueldwod Alore|nbal ‘aoueusiurew ‘suoirelado jue|d 2111981901pAY By L

Juswabeure|y 19SSy 1Ue|d o_:om_moh_o\f



- ______________________________ ___________________________
SOWVY TV S

divd.-¢€

10) Xapu| UONIPUOD

aoo9o/s.’'s 6867 uigreH Z# 1un aulqing
aooo /ot [eubia €00z SdH Z# 1un 10ulsnoD
aooo/cr'8 686T uigqreH ¢# 1un J10oyels Jojelsusn
daooo/co6 68671 uigreH Z#11uN 1010y JoleIausD
dooo /ot S00¢ ls|seq Z# Mun walsAs uoneloxg
daooo/s8 686T STVIRIIETJINIEIN ¢ Mun 91e9 agn | Jeiq - 91e9 ainso|) Aousbiaw3
aooo/zs 686T ©beqoed uawdinb3 uigreH Z# 1uN - dAJeA Ajp1anng ainso|) Aduablaw3g
aooo /ot 7T10¢ SuswssIs ¢ Hun Jy Jsxealg 1Unalio
dIv4d /SL'Y 686T ulgreH T# UM duIqIN L
daoo9o /0t fenbia €00z SdH T# 1UN JOUIBA0D ©
aooo/cer's 686T uigreH T# llun J1oyeis Jojelauss) {@]
daooo/co6 6867 uigreH T# 1lUN 1010y J0JeIBURD
dooo /0ot S00¢ is|seq T# Hun WalsAS uolrenoxy
dooo/s'8 686T STVIRIIIETJINIEIN  T# Mun 91e9 agn | Jeiq - 91e9 ainso|) Aouabiaw3
aooo/zs 686T ©beoed uawdinb3 uigreH T# 1UN - dAJBA Ajp1a1ing ainso|) Aduablaw3
aooo/oT ¥T10¢ SuswsIs T Hun Jy Jsxealg 1Unalio
doo9/6'6 686T (ssms) OvMZ djeo |[puun | - 89 ainso|d Aouabiawg
4009 / 6'6 686T 2l Z2# 9ARA 2U0) ssedAg - a1e9 aunso|D Aouabiawg X®UC _ CO_H_ UCOU
ERINVELS =
aoos /66 686T bl T# 9ARA 2u0) ssedAg - a1es ainso|D Aduabiawg
dooo /0T 166T Aajeo peaylanQ Uo] Q9 - aueld HC m E Q _ : U m
divd/02 6861 JaAUB( Jaupres WalSAS Jly passaldwo)
Qo009 /0T L102 az0 Y
Xapu| ERIIVELS 3 _ : —u _ Q<
uonpuod u| paoe|d Jainmoejnueln juswdinb3 T 1811 ) '

JUBWISSASSY UORIPUO) dINYOIPAH — ninbiqy



- ___________________________________
SOWV IV S

- a2 Ay T T msmdoy T w2

T i aay A FeN ) o193

TEWTTE Y sty ranuse ) THIES, ,.m.u___ SHPTE I uogareay

JEIL | UL JUAWSSASSE 7 1] K 9)Npaipy (100J4) 0'f > puz
Xapug ooy 07y i g ] =
puy on ) UL 1N "S89] 40 2B & U WUDWISSISSE 7 200, (amg) pe g
B W AAPAY Y TUOTDLITER O |4 ANLIUO; ) L PIROE <
QS P = - syeramgsn [y supqany, 7 e g, snuo |._;M - Eu
50 2200 23uLUAIUEW PA|NPALAS
_ 1xau PUlnp (UALISSHSSY uoNIpUe | 1ai) mepdn 0]
gy PR UOnIPUO AUGI0 Y, [ 43 T e P " IpUGY: (o] L Ep! : (panny)
= 10 eaday ISAT OIS W Y () Srupuosy |
LERPUT 1 UonIY jo asInny —.m_mauu S Xopuy uonipun’y

T 431 ramngr

SOA|JENLIBL| Y POSEEI-UBIPIND MUIAN Y,

- Ty e ) e e A g -
(uonmnatmaop Juiioddis (aeny)

_ ! AU UL AENE BIEQ T 40T
i {EmzarEafn, EARAIPU] [ g ) - mzwm S “onsaudory b =i Uﬂ‘ rﬂ ABIADY HLLOBUT A
P = ¥apuy -y auygan L o1 ST mEnlpY 491 o Fasns
| HA g ] SUTENY =5 -mapaay) peangaa, YIFIF T/ SWVAY Y uowaeng
I T 5152 dnsoudnig] peelsoads 2O | 71T
. 19t . ) U | 1S {25 2 e g 0 psne )
. Ql T L g g v
Fod | suarptor) Sunmado | g _ AT ANeng) Bpe() suigan g | 1dpg 7
a . [RuRsealy | 621 I 25 X3N] LOIN: 1 o | 5
2o e AUIUTELISY] Jo vonpuos | REL aszs 1o wrg)
- — - - - - AOP U] UUBPUOT) AU T, T S
.G_.D - . ] UCEEARD | £T ) 2001 | (07 1L T0 G AT IS A003KT v
o - Fupyray | 9L AIAUEUDULE|A]
o . N ssaUyFnoy setpng | §EL g ) 00| | Ty e»..'zh,__“«o_;vu..‘r_w. c
Y- ) _.0__5._.3 wWimed | FEL o S S a0 E 7 G B v 005G
) i | @52 08z | | 00 0 82 2
W wiEa-g0 | £l = 1ranpues) |ealsiyg “
- . . -~ 1 () A T pavag)
P Anandnny | gzl 190°2 £99'0 M. : a3y |
v e ) . faumanyg _.N,H Em...w ¥y, = aoany wﬂ_@.__w. ? w XAl J0JRIPUT HOYIPUOT) ON
xa U] Boppuay LA, 0 ) RN EENH X
UMY NP PIE ks 0 4500 ST B0 DO Ue SUDNINRIV) a0
Lirwiwing oongpuo,
.—nh‘_v.-ﬁ-_q-m_ _._Cm —-.__._-.ru nn_ﬂ—.—ﬂ_.H. ﬂl-ﬂ—..u. m .:— UU-_—e——r—. — 0.—— _

AL T PN A ._L.M.Mudmu_‘ H2InaEnuUEN F LN uNEap] auKkpn
T LS - 3_365,.\ BT 202 3 28ary) g
~

ATES PR TITEIT e T LT
LRZEN wawe] | T El0g BABALI) g

ANYWANS LNIWSSISSY NOILIANOD Z MaIL AYVIAWNS LNFWSSISSY NOLLIONOD | ¥3IL
ANIgYNL

ANIgdNL

Z I3l pue T Jall auiginl ninbigy Arewwns Juswissassy UoNIpUoD



Ap™>
SOWV IV S&
- RS W NI T RO TNSIIUS RRIATHY

(4w ) | "uN PRy | oN ) wabigy

paw.oiad

uolneulwexa diuosei N
pue juenauad pinbii

T "ON Hun auigInL ninbigy




- __________________________ ___________
SOWV1Y S

div4.-€

12)Xapuj uompuod

aoos/ot GT0C UHOA
1861
/opelbdn
aoos/ot [eubip 8002 UNOA / SdH loUuJan0D
daooo /0T GT10¢ Sallsnpu| [euoneN l01e]1S Jojelauss
1S9 1/paues|d
aooo /ot GT0C Salisnpu| [euolyeN 1010y J0JeIBUDD
daooo /0T L00¢ 19jsed walsAs uoneloxy
e agn |
aooo /6 G86T yeliq - aAjeA ainso|) Aouabiaw3 >
(einejsobnA) ANl AjJ1enng yo01suad o)
aooo/zs G861 [osisoin - 9AJBA 31nso|) Aouabiawg
aneA Alpsanng
dooo /26 /86T ("elq .g) eoqey AS 1 - dn[eA 8insol) Aduabiaw3
aoos/ot ¥10¢C suswsals 1y Jayealg unon)
daooo/ .96 L86T auel) 3jgel|lay aueliDd qir agnl yYelq - auelid
aooo /o0t GTO0C Aajeo pesylaAQ uo] Q9 - sue.in
s X9PUu| Uuolipuo)d
aooo /66 /86T uoldweyo uonejs — Ay passaidwon =
ao09 /66 /86T Ineg WalSAS Iy passaldwo) Q U
a009 01 L10c B e luswdainb4
Xapu| ERIIVETS

uonipuod u| paoe|d lainioejnuep luswdinb3 T Ja11 OU@> _m

JUBWISSASSY UoRIPUOD JINVOIPAH — opeA |3



SOWV 1V Sél

(714 |
X3pPUT UOHIPUO)Y JAULANJFURL] 1IN
ﬂ S n\ = o MUISAIPY JOUIOJSURLY, 7 40 | snui
7 &9 XIPU UORIPUU] ) ATIWIOIUBL Y, | 431],
27

XAPU[ UOTIIPUA Y SAEGISULAL, [ Jol L 1) W] suugssipy
RETH RUNTA RIS RETE UL VN 2T AN 0

A4 D

_

_ L _ Jopeanpuy A3 eng) S«: Z:‘ |
A Adpany {swtsnluu unpiups 4o iy
373 T Ao o NA > gé 3&: Tof XIPUT UOP[PHO;) ASTTIOFSULA Y 0) Spuaysnlpy z aap)

‘C._\ phiaey ;s:v % s...‘\ss S350, s0uRI(] pozijEiads MO O]
NQNO\ OO 10 aIdaq gL
p\\ﬁ“« I..S_J»am_‘_ IR 16 o
§\D\ i seviyray asuodsay Souarhazy 7
74 e
§\,\ SJUBLDMNMSEIPN, UOLIANIC| Y NEA DTUCS pUE 21U0S2LLY $'Z1
v\.\.ﬂ\ JUEDIAINSTIP AUEISISN] T MNP $'Z1
\\mj\. W 1saf 11aRAAR) ANNKIH] pPUNI-a-aIn) 0L
v\\‘.\ 189, asuwpadiug woys TIL
G b By swany| gl

XapUT uOmIpUNy T ALY, 153, T AL,

o juawgsnlipy
Lrewmumg UoRIpUOy JAULIOYSUEL ], 7 JAL]

3 = 3 B

A \M\ \w\n@v h o«n«_o»\a_N Qﬂr\u AN EEBYA JO 0N
\wm..wml\_lu_ A :,.i q\ «uﬁd\ IRy FoR p\\u v e?\ IANUAP] JAIOTS ]
T S M _\\\«X \l.m WONEX 770 }.»w \\\\._Q R

AHMVYIWAINS LNIWSSISSY NOLLIANOD Z H3lL
HINRAOASNYHL

&c.._K..LaVs. AnIQI
%

T V‘.t,. ‘..\5\.\ s m«oi‘uN\vam.

el _ re .
;J.,..\ J_x‘w« 2\ Z.zn\w \\ Nw

\/

x »c.\w.\ 7 S50 B %\.\?3 u}.
N.W AaaA 57 —7...* WL.@:_V»J
4 i \ oy
\oW\_ woé.: e ._.C\ 02 /7Y < _\ g /A

\ow\ S 1500 \t.u_\ we@ Y o &.\‘;:u \\
s\ VT , —
Lu\v \\ MzN T ) \Bk\u.x m\ﬁ.{ ! .\w —7) \ - N> .JT \-v\

07 ¥

W.a\a?u fro zwn \

vy

("noneiramnaop Forsaddne qorpy}

183 .wﬁ% V oy sodoy T e ,w , IMALAAY WALER SRRy
NP 2.} TMAIANY (LU, / J.Q Lol EAy
e e g Ay e ARy )
JMRMPUT ANTRNG) MRy T I L
[ -
| &§7
B f
7 aLFD ¥
b0 440G 90D ¢
5600 TERD wsay wauny | ¢
uoLe: uyx_ vﬁ L019K, | 32M04
T3 ih L ey % 1
Q0IS [MO] = aopmig BUYHIAN o« 010G ON
22 as
CIMWWNG DONIPUNY JANLIOJSTRI Y | 3a1]

.r\H V\ 2/ ‘%\leﬁl\:wgo.z UN G LB VAN S - PR R RN
J \\ TIW X w\kwﬁwvlﬂ,l\\! LM jﬁlﬂ@ :

A s

AAVIAINNS LNIWSSISSY NOLLIONOD | ¥3IL
HIWHOASNYYL

| [UR] JATUNJSERT ]

Z J3IL pue T Jall Jawlojsuel] opeA |3 Arewwns JUsWSSassSy UoRIpuo)



. _______________________________
SOWV1V S
Jue|d OpeA |3 8y} pue jue|d ninbiqy
a1 1e ade|d uaye] aAey eyl sjuswanoiduwl [elided pue
9durUaUIRW Jolew ay) Sazuewwns Mojaq a|gel ayl

‘'eani4o si s1obpnq aininy Jo Buluue|d
2ILUOU029 pue Alljigernas 1ueld ‘que|d yoes JO uonipuod
9] Bbulssasse ul sjuswanoiduwl 8Say] JO UoNeIBPISUOD « -
‘ain|rej Juawdinba 01 anp
10 sjuswanoiduwil Aljigelal pauueld Jayle se sieaA ay)
19A0 Sjuswanosduwil [ended pue bunsal ‘aourusiurew
lofew Jo Jjaquinu e palg|dwod sey Ndq ayl -

S109l01d ende) pue bunsa] ‘saurualuIR




o speibdn sjonuo [ e —

_ 1s3] peoT % Juswaoe|dsy waisAs Aisneg AT
uawaoe|day Joressus dn-yoeg [NEITA
Juawaoe|day Jexealg  apelbdn Aejey reaiueydssin NN
sdwns uves;D G
JaNy 73 1ue|d epelbdn Answsjel NG
awssassy uonipuod [IIGETHA
(2 40 1) J8pulAD olneIpAH 81eD 1M T# Nun piingay A4
sabreyd Aieneg moN [IIIIEATH
MO|4-MOT HUN i€ Jo uonejreisu] ENATA
paseyaind Jawiojsuel] Juswadeidey [T
ireday 81810u0D Jaqurey)d Bunedissig ABisuz [T

uonoadsu| ajod aur uoissiwsuel ) [NG;GA N

(Yrog) s1spullAD olnespAH a1es 1801 Z# Hun pingay G ©
speibdnauswsadelday DO vYavos NG
Juawade|day 1j0g pue aAE/A BU0D 18028y / Sese) [elids 1eoday N4
ando Jaqi4 @ S1019NpuO ‘s8|od aul uoissiwsuel] adeidey NI
(Yrog) siapulAD alneIpAH 81eD 19%0IM T# Nun Plingay ENA
Juawade|day N1y uonoung 1000 [IERRA
J8pullAD onnelpAH ASL z# Wun pingay [N
apelbdn Jousenos reubia A4
saualeg moN [T

ApNIS uoieuIpIoo) I Nin —Q_Q<
7 sisAjeuy 1N2IID 1OYS pue aoueusluleljy AH pue lolelauss 666T y -

uonduoseq NEETN

ninbiqy




s —————
SOWV TV S&

1S3] peoT % usawade|day walsAs Alaneg 102

Juswaor|day Jorelauas) dn-yoeq 9T0Z

Juswiysiginjay aulgingl pue puiMmay Jlojelauas) LT0Z-STOC

uoljeuUIPIo0D % SISAjeuy 1IN2JID 1OYS pue adueusluieN AH pue Jojelauss 666T

uonduosag e\ o U.m> _ m

e
| ome
| rozsToz
auel) abpug uol 09 g
plbBoas/m peoy adiojuldy pue IO © peoy Uspim g
apeibdn Aejay [eaiueyossy g

uonoadsu| 8|0d aul] uoissiwsuel | g %
apeibdnauswade|day DO YAVIS g
apelbdn Jousanos [eubiq g
uoday aulaseg ueds [ewlay | pay-eiu| g
Juswade|day NLY uoneisans sjjids g
sauaneg maN g
N

ANE



. R ——————————————————
SOWVTY ST

auI uoISSIWSuURIL AX 69



.
SOWV1Y S&1
|oJ1ed sui| yoea Buimoj|o) aul| uoissiwsueld)
a1 JO uonipuod ayl bunels 1iodal usnNLM — Sa|qetaAIldq
‘papasu
Sk uoljel0]sal aul|l pue Buiydlims o) sino-|jed Aouabiswg

'PAPA3U Sk SI01ONPUOI pue asempley pareldosse pue sajod
‘SI0youe SwWJe-ssold ‘sioje|nsul pabewep ade|dal 1o Jreday .

|oJ1ed sui| [enuue-1Was .

Juswaalby aouruaURIN VHON

‘uoneisgns

s||1ds ayy 01 1ue|d opeA |3 wodl sajiw 2T Ajerewixoiddy

auI uoISSIWSuURIL AX 69



000'SET
000°00T
000'SE

000'50€
000'S2
000°09
000'0S
000'02T

000'G29
000'Se

000'SET
000°0¥T
000'SLE

SOWV 1V

196png

196png

196png

186png

196png

18b6png

196png

196png

196png

196png

18b6png

(8202 aunr o€ - 220z AINC T) 82A4

(L20z 8unc o€ - 9202 AINC T) L2Ad

(9202 aunr o€ - 520z AINC T) 9ZAd

(G2oz aunr o€ - #20z AINC T) SZAd

(r20z 8unc o€ - €202 AINC T) ¥2Ad

(€20z aunr 0€ - 220z AINC T) E2Ad

(zzoz aunr o€ - T20z AINC T) 22Ad

(T202 8unc 0€ - 0202 AINC T) TZAd

(SNLY ® sayoums'swapon) sapeibidn vavos 21109(3
ue|d uoneAIasuo) Iarep\ ® Abisu3 arepdn

(0202 dunc o€ - 6T0Z AINC T) 0ZAS

sBuiysng pue |10 Jawojsuel | opeA |3 ® ninbigy
sapelbdn DVAH Ja1ua) uoneladQ Jamod dn-3oeg
dn-yoeg walsAs bunelado vAvIS 21193[3
uolepI|oSU0D JAAIRS YAVIS 21439913

(6T0Z BUNC OF - 8TOZ AINC T) 6TAS

Vavos 21199|3 Alddns 1amod paydnusuin
ninbiqy 79 opeA |3 sauaneg WalsAs j0auo) aoejday
ninbigy aueld qic uoL €
apelbdn sjonuoD ninbigy
(8T0Z BuUNr 0€ - £TOZ AINC T) 8TAL

NOILONAOYdd J1410314

NV1d 1VLIdVO
dVdA 01



T —
SOWV 1Y S&1

suonsanQ®



P \\\

=\
T,

WWN\N=

GRI

MODERNIZATION
LABORATORY

eeeeeeeeeeeeeeeee

Los Alamos County

Battery Energy Storage
System Use Review

March 2018

DR Borneo
FM Currie

SAND2018-7393 R



Sandia National Laboratories is a multimission laboratory managed and operated by National Technology
and Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell International, Inc.,
for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA-
0003525.

Sandia National Laboratories' benefits plans are maintained at the discretion of National Technology and
Engineering Solutions of Sandia, LLC (NTESS). They do not create a contract of employment. The plans
may be suspended, modified, or discontinued at any time and without prior notice, subject to applicable
collective bargaining agreements and except as otherwise provided by applicable law. If there is any
discrepancy between the information on this website and the Summary Plan Descriptions, then the
Summary Plan Descriptions supersede.



SAND2018-7393 R

Los Alamos County Battery Energy
Storage System Use Review

DR Borneo
FM Currie

March 2018



Summary

The purpose of this study is to identify potential alternative uses for the LAC-owned BESS. One critical
fact that must be considered in evaluating any profitable use of the BESS is the standby cost associated
with keeping the NaS battery on-line, as it must be kept at 300 degrees Celsius at all times, regardless of
whether it is being used or not. Standby for the NaS battery online requires approximately 80
MWh/month, costing approximately $28,000 annually. Other relevant costs include a $22,000 annual
maintenance contract required for the NaS, and accounting for any losses due to inefficiencies during the
operation of the battery. County operations personnel respond to all alarms and visit the BESS on a
monthly basis to walk down the site. It estimated this cost approximately $10,000 per year. The total
cost of maintaining and keeping the NaS battery on-line for a year, then, is roughly $60,000.

The Sandia study team analyzed potential energy storage applications for the batteries and concluded that
using the battery storage systems for frequency regulation has the highest potential to result in a net
benefit for Los Alamos County, with an estimated net revenue for the County — accounting for
maintenance and losses - of $33,700 if the NaS BESS is used alone, up to $28,200 for operation of the
lead-acid BESS, or up to $83,900 annually if the NaS and lead-acid BESS are used together. More detail
about each of the options studied is contained in the following section.

Finally, a word about the two battery technologies the LAC BESS are based on: It is believed that the
sodium-sulfur battery has perhaps ten years of useful life remaining, while the lead-acid-based storage
system is more of a wild card. The lead-acid batteries have had problems and it is unclear how much
useful life is left in them. Further, industry experience has shown that traditional lead-acid batteries are
not particularly well suited to BESS applications such as frequency response because of the rapid charge-
discharge cycling they experience. Our recommendation with respect to the lead-acid BESS is to
maximize savings while the lead-acid cells hold up. As cells fail they would be removed from service and
disposed of until the lead-acid battery is fully “decommissioned.”
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Acronyms and Abbreviations

PNM Public Service Company of New Mexico
T&D Transmission and Distribution
AGC Automatic Generation Control
LAC Los Alamos County
BESS Battery Energy Storage System
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1.0 Potential Battery Energy Storage System Applications

Energy storage systems can be used for a wide variety of applications within the electric grid. The
applications looked at in this analysis include: the provision of operating reserves, performing arbitrage
(time shifting), peak shaving, PV firming, power quality provision, uninterruptible power supply,
transmission and distribution (T&D) deferral, and mitigating generation and energy delivery imbalances.
The following is a summary of our findings for each application:

1.1 Generation Reserve Applications
There are three main reserve categories that the LAC must provide for, either through purchasing from
Public Service Company of New Mexico (PNM) according to the PNM Open-Access Transmission Tariff
(OATT), purchasing through bilateral contracts, or providing themselves:
1) Operating Reserve — Spinning Reserve Service (Schedule 5 service under the PNM
OATT)
2) Operating Reserve — Supplemental Reserve Service (Schedule 6 service under the PNM
OATT), and
3) Regulation and Frequency Response Service (Schedule 3 service under the PNM OATT).

Operating Reserve - Spinning Reserve Service is needed to serve load immediately in the event of a
system contingency. Spinning Reserve Service may be provided by generating units that are on-line and
loaded at less than maximum output and by non-generation resources capable of providing this service.
The Transmission Customer must either purchase this service from the Transmission Provider or make
alternative comparable arrangements to satisfy its Spinning Reserve Service obligation.

Supplemental Reserve Service is needed to serve load in the event of a system contingency; however, it is
not available immediately to serve load but rather within a short period of time. Supplemental Reserve
Service may be provided by generating units that are on-line but unloaded, by quick-start generation or by
interruptible load or other non-generation resources capable of providing this service. The Transmission
Customer must either purchase this service from the Transmission Provider or make alternative
comparable arrangements to satisfy its Supplemental Reserve Service obligation.

Regulation and Frequency Response Service is necessary to provide for the continuous balancing of
resources (generation and interchange) with load and for maintaining scheduled Interconnection
frequency at sixty cycles per second (60 Hz). Regulation and Frequency Response Service is
accomplished by committing on-line generation whose output is raised or lowered (predominantly
through the use of automatic generating control equipment) and by other non-generation resources
capable of providing this service as necessary to follow the moment-by-moment changes in load.

For each of the services just described, LAC’s obligation is greater than the capacity of the BESS;
therefore the full capacity of the batteries could be applied toward LAC’s obligation to PNM and thereby
reduce costs. Table 1 lists the costs and potential savings associated with each reserve application.



Table 1: Reserve Service Costs

Service Cost of Potential | Estimated | Potential Estimated | Potential Estimated
Service Gross Savings Gross Pb- | Net Gross Net Savings
(kW/yr) | NaS Using NaS | acid Savings Combined | Using NaS
Savings BESS Savings Using Pb-a | Savings and Pb-
(@1 Alone! (@600kW) | BESS acid BESS®
MW) Alone?
Spinning *
Reserve

(Schedule 5)
Supplemental | *
Reserve
(Schedule 6)
Regulation $103.70 | $103,700 | $33,700 $62,200 $28,200 $165,900 $83,900
and
Frequency
Response
(schedule 3)

Source: PNM OATT, effective date 4/1/2015, Docket #ER15-1592-000

*According to conversations with LAC, schedule 5 and 6 services would be difficult to
impossible to implement because of existing contract constraints. Should it become
possible to renegotiate contract between LAC and PNM, then this may become an option.

The only remaining alternative, then, is to self-supply a portion of the required Regulation and Frequency
Response service.

Frequency regulation control signals change rapidly over time, but are typically intended to average out to
zero net power over some time interval. In the absence of historical PNM ACG signal data, we estimated
the amount of energy that would be required to maintain each BESS at a constant state of charge. This
was done by simulating performance of each BESS responding to a frequency signal over one year. We
used the PJM 2017 2-second frequency regulation signal as the reference for the estimate. Round-trip
efficiency was assumed to be 75% for NaS battery operating in frequency regulation mode. The resultant
make-up energy was 487 MWh annually for the NaS BESS, and 292 MWh for the lead-acid BESS.
Assuming $0.041/kWh for replacement energy, supplying this energy at LAC’s energy cost rate would
cost an estimated $20,000 annually for the NaS BESS and $12,000 for the lead-acid BESS. This would
need to be subtracted from any benefit realized by offsetting PNM charges for frequency regulation.

! NaS savings equals gross savings minus the estimated standby costs of $28,000, the efficiency loss estimate of
$20,000, and the annual maintenance contract cost of $22,000 ($70,000 combined cost).

2 |ead-acid savings equals gross savings minus the estimated annual efficiency loss estimate of $12,000 and the
annual maintenance contract cost of $22,000 ($34,000 combined cost).

3 Combined savings equals gross savings of both BESS minus the estimated NaS standby costs of $28,000,
combined efficiency losses of $32,000, and the annual maintenance contract cost of $22,000 ($82,000 combined
cost).



As Table 1 shows, the estimated net savings associated with operating the sodium-sulfur BESS for
frequency response is $33,700. If the lead-acid battery is also used for its remaining life, the estimated
savings could go as high as $83,900 annually. We must reiterate here, however, that we are
recommending using the lead-acid BESS while it is still reasonably healthy and removing “bad” cells
from service as they fail. The result would be a decreasing benefit over time, but the cost savings from
operating the lead-acid BESS is fairly significant and is, in our opinion, worth considering.

The frequency response application would likely require the BESS to take an Automatic Generation
Control (AGC) signal from PNM to satisfy schedule 3 tariff requirements. Alternatively (and if PNM
allows it), it is sometimes possible to get acceptable frequency response from an BESS using a controller
that responds directly to local frequency deviations, which can be even faster than waiting for a specific
AGC signal from the area operator control system. Our understanding is that the LAC BESS’s can accept
and use an AGC signal, but LAC does not have the in-house expertise to make this happen and the
controller is a prototype installed during the NEDO demonstration project. A new control system would
need to be purchased to respond to an AGC signal. This capital investment may negate any saving
associated with using the BESS for regulation and frequency response service.

The best beginning state of charge would have to be determined by analyzing actual frequency regulation
demands over time as well as round trip efficiency losses since each charge-discharge cycle results in a
net energy loss. Additionally, round-trip energy losses should also be studied to refine cost savings
estimates

Finally, is possible that the BESS could be unable to follow a standard AGC signal in the case of a
prolonged charge or discharge demand. Given the high energy-to-power ratio for the LAC BESS’s, this is
very unlikely, but needs to be stated as a possibility.

1.2 Arbitrage

Avrbitrage — also known as time-shifting — is essentially buying energy off peak and storing it for sale
during peak demand. In order for time-shifting to be profitable, the difference in on and off-peak power
pricing must be great enough to overcome the battery round-trip efficiency losses.

For our analysis we assumed that LAC would purchase power from its own sources at a constant price

during off-peak times, and then sell the energy on the open market during peak periods. We assumed a
round-trip efficiency of 75% for the BESS and used hourly wholesale price date from PNM for 2015 to
calculate potential profit. We found that using the sodium-sulfur battery for arbitrage alone would have
saved roughly $13,000 in 2015.

The lead-acid battery could potentially contribute slightly more, but taking into account the cost of
maintaining the sodium-sulfur BESS, our conclusion is that arbitrage will not provide a sufficient source
of revenue to justify operating either BESS.

1.3 Peak Shaving

LAC pays a Demand Charge of $24.12/kW of Reserved Capacity per year®. This means that using the
BESS to eliminate 1 MW of charges would save approximately $24,000 per year. Taking BESS
maintenance costs into consideration, this is not enough revenue potential to justify operating the BESS.

4 OATT, p. 124



1.4 Generator Imbalance Service

According to LAC the cost of generator imbalance service has been minimal in recent years and does not
justify the expense of keeping either BESS on-line.

1.5 PV Support
LAC has stated that any deviations with the installed solar PV capacity can be handled within the 2 MW

bandwidth purchased from PNM for regulation and frequency response service as well as handling
changes in demand.

1.6 Power Quality

LAC has stated that existing static var compensators on its system adequately handle power quality
issues. Therefore, there is no need to use the storage batteries for this application.

1.7 UPS

LAC has stated that there is no current need for this application on the distribution network.

1.8 T&D Deferral

LAC has stated that there are no current or projected T&D projects that the BESS would benefit.

1.9 Potential to Combine Services

If we assume that we could combine the Arbitrage and Peak Shaving applications (which is possible, as
both will require the battery to output at times of peak usage), then the BESS could potentially achieve
$37,000 in annual savings/revenues ($24,000 for Peak shaving + $13,000 for Arbitrage = $37,000 total).
This amount does not justify the cost of operating the BESS.

We do not believe it is possible to combine the other applications. The Spinning Reserve, Supplemental
Reserve, and Regulation and Frequency Response are all mutually exclusive services — it isn’t possible to
provide more than one of them at the same time with the same resource.



2.0 Conclusion & Further Consideration

Our conclusion is that the best application for the LAC BESS is frequency response if the replacement
control system is not too costly or if the control system cost can be shared with other utility functions.
Using the sodium-sulfur BESS for this application has the potential to reduce Schedule 3 — Regulation
and Frequency Response Service — for a net-positive benefit. Adding in the lead-acid BESS could
increase this benefit even more while the lead-acid battery functions. Refining this estimate will require
two things:
1. Simulating the BESS response to a PNM AGC signal to estimate operational losses in this mode.
2. Determining a “decommissioning” plan for the lead-acid batteries to maximize BESS benefits.
Our initial recommendation for the lead-acid battery is to operate functional cells and
permanently remove cells from service as they fail. It may be determined that the lead-acid BESS
does not have enough capacity or reliability to attempt to put it back into service.

Other considerations include:

3. Work with Sandia on performance monitoring both for general real-world application data; and
specifically gather and analyze information for quantifying the economic justification of
continued operation.

4. It might be worthwhile to explore whether a hospital would be interested in purchasing and
maintaining the sodium-sulfur battery, or whether LANL might have an application that requires
a UPS.

5. If LAC decides not to employ the BESS, it might be worthwhile to explore donating the
electronics for the storage systems to an educational institution such as Santa Fe Community
College. SFCC has programs in PV and in micro-grids that might benefit from such equipment.

6. Disposal costs need to be considered and it may be more economical to sell the BESS now and
avoid disposal costs as part of the sale. Consider issuing a request for bids for a third party to
purchase the BESS to see if there is a market.
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LOS ALAMOS July 18, 2018
Agenda No.: 4.G.2
Index (Council Goals): BCC - N/A
Presenters: Jeff Johnson, Chair of the Board of Public Utilities
Legislative File: 10695-18
Title

Review of Policy and Procedure Manual to Formally Add Approved Board of Public Utility (PPM)
Recommended Action

N/A

Staff Recommendation

N/A

Body

The Board of Public Utilities shall review for approval or recommendation of change the PPM for
the August 2018 meeting.

Alternatives

N/A

Fiscal and Staff Impact

None

Attachments

None
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LOS ALAMOS July 18, 2018
Agenda No.: 4.G.3
Index (Council Goals): BCC - N/A
Presenters: Jeff Johnson, Chair of the Board of Public Utilities
Legislative File: 10697-18
Title

Planning for Upcoming Board of Public Utilities Annual Boards & Commissions Presentation to
Council on September 25th, 2018

Recommended Action

None

Staff Recommendation

None

Body

On September 25th, 2018 the Board of Public Utilities is scheduled to give its annual Boards &
Commissions presentation to Council. This meeting will be a joint meeting with Council and the
BPU. The agenda will be a presentation of 2018 DPU / BPU initiatives and actions.

During the 2015 Board Self-evaluation, the Board agreed that the entire Board should be more
involved in the development and annual presentation to Council, and a rehearsal presentation
should also be done prior to the Chair's presentation. In preparation for the upcoming
presentation, the Board should discuss with the Chair possible topics for the presentation.

The following DPU and BPU actions will be discussed with council on 9/25/18:

Completion of the TA-3 Switchgear Substation

Increased development and tracking of performance metrics

Paid down $2.5M of Los Alamos Waste Water Treatment Facility

Reduced interest on existing LA WWTF loan

Developed financing strategy for White Rock Waste Water Treatment Facility

Negotiated minimal risk 1 year extension of the Carbon Free Power Project and gained LAC
BPU and County Council approval to extend participation for an additional year.

Voted to Exit SJGS in 2022

Repaired LA Reservoir Road and installed Non-Potable Water Line - greatly increasing
non-potable system

Started Otowi #2 Well development

Abique Hydro back on-line making power

El Vado upgrade completed, managing completion of a residual water leak from upgrade
Other BPU input?

Attached are the Guidelines for the 2017-2018 B&C Presentations.

Alternatives
None

County of Los Alamos Printed on 7/12/2018



Fiscal and Staff Impact

None

Attachments

A - Guidelines for 2018-2019 B&C Presentations
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Guidelines for 2018 B&C Presentations
County Council Work Sessions

Each B&C presentation will usually be scheduled on Council’s agenda during a work
session. The Council work sessions are now “streamed” and are often held in White
Rock at Fire Station #3. You can check the County’s web site (www.losalamosnm.us) or
call the County Manager’s Office at 663-1750 to verify the meeting location.

Please limit your portion of the presentation to approximately 10-15 minutes. Council
members will be allocated approximately 15 minutes to ask questions at the end of your
presentation.

See next page for a chart of dates and presentation assignments. Please notify Linda
Matteson (linda.matteson@lacnm.us or 662-8086) or Libby Carlsten
(libby.carlsten@lacnm.us or 662-8261) if you need to re-schedule your presentation
date.

If you prepare a PowerPoint presentation, please provide an electronic copy of your
material (5 days prior to the Council meeting) to Linda Matteson
(linda.matteson@lacnm.us) and Jackie Salazar (Jacqueline.salazar@lacnm.us). Also,
your B&C Staff Liaison will need to submit an LAC Information Management work order
or contact the IM Service Desk at 662-8090 at least 5 days before the Council meeting
to get your presentation loaded on a computer. IM can make arrangements to get a
PowerPoint projector transported to the WR Fire Station. (Please note that you’re not
required to prepare PowerPoint slides. You’re encouraged to simply do an oral
presentation — it's your choice whether to prepare slides or not.)

In general, hard copies of presentations are not provided to Council (they use tablets to
view agenda items) but if you want, you can bring extra copies for the media and
members of the public.

Your board or commission’s FY18 or FY19 Work Plan (depending on your presentation
date) will usually be provided to Council as an attachment to the agenda documentation.
Feel free to reference it, if you'd like.

For the 2018 presentations, Council is asking each Board Chair to generally report on
the following topics for their board during their presentations:

¢ General overview of your current Work Plan

¢ Top 1-3 Priority Projects/Objectives for your board for the next twelve months
¢ Imposing challenges that your board foresees to achieving the priority items
¢ Ways Council can help

As noted above, Council will be allowed time to ask questions after your presentation.
This will provide an opportunity for Councilors to ask clarifying questions about the
issues, activities, and projects of importance to your B&C.


http://www.losalamosnm.us/
mailto:linda.matteson@lacnm.us
mailto:libby.carlsten@lacnm.us
mailto:linda.matteson@lacnm.us
mailto:Jacqueline.salazar@lacnm.us

2018-2019 Schedule for B&C Presentations to Council

Month Council Work Session Date | Board or Commission

January No work session scheduled

2018 for January (Reserved for

strategic planning)

February February 6, 2018 Environmental Sustainability

2018 Board, John Bliss, Chair

March March 13, 2018

2018

April No Work Session scheduled

2018 for April (budget hearings)

May May 15, 2018 Transportation Board, Brian

2018 O’Neil, Chair; Planning and
Zoning Commission, Terry
Priestley, Chair;

June June 19, 2018 Parks and Recreation Board,

2018 Stephanie Nakhleh,Chair
Library Board, Jenn Baker,
Chair

July July 24, 2018 Historic Preservation Advisory

2018 Board, Mark Rayburn, Chair

August August 21,2018 Art in Public Places Board,

2018 Jeremy Smith, Chair

September |September 11, 2018 Board of Public Utilities, Jeff

2018 Johnson, Chair

October October 16, 2018 Personnel Board, Leslie Geyer,

2018 Chair

November | November 13,2018 Lodger’s Tax Advisory Board,

2018 Ryn Herrmann, Chair

December | No work session scheduled

2018 for Dec.

January January 22, 2019 Tentatively reserved for

2019 strategic planning

February Date TBD

2019
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Los Alamos, NM 87544
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Tickler

LOS ALAMOS

Criteria: Agenda Begin Date: 8/1/2018, Agenda End Date: 10/31/2018, Matter
Bodies: Board of Public Utiliti

File Number Title

Agenda Date: 08/15/2018

10374-18 Calendar 04A Chair's Report
Reminder for Upcoming Boards & Commissions Luncheon
Department Name: DPU Length of Presentation: Apx. 5 Min.
Drop Dead Date: Sponsors: Board of Public Utilities
10696-18 Briefing/Report (Dept,BCC) - Action 04G General Board Business
Requested
Annual Affirmation of the Board of Public Utilities Policies and Procedures Manual
Department Name: DPU Length of Presentation: Apx. 5 Min.
Drop Dead Date: Sponsors: Jeff Johnson, Chair of the Board of
Public Utilities
10808-18 Briefing/Report (Dept, BCC) - No action 04G General Board Business
requested

Planning for Upcoming Board of Public Utilities Annual Boards & Commissions Presentation
to Council on September 25th, 2018

Department Name: DPU Length of Presentation: Apx. 20 Min.
Drop Dead Date: Sponsors: Jeff Johnson, Chair of the Board of
Public Utilities
10955-18 Public Hearings 05 Public Hearings
Approval of Incorporated County of Los Alamos Code Ordinance No. ; Sewer Rate
Adjustment
Department Name: DPU Length of Presentation: Apx. 30 Min.
Drop Dead Date: Sponsors: Bob Westervelt, Deputy Utilities

Manager - Finance/Admin

10443-18 Briefing/Report (Dept,BCC) - Action 06 Consent
Requested

(TENTATIVE) Approval of Amendment No. 1 & Approval of Task Order No. 2 Under Services

Agreement No. AGR17-37 with Stantec Consulting Services, Inc. in the amount of

$[amount], plus Applicable Gross Receipts Tax, for the Purpose of Year 2 Services for the

Geographic Information System and Asset Management Upgrade

Department Name: DPU Length of Presentation: N/A

Drop Dead Date: Sponsors: Jack Richardson, Deputy Utilities
Manager - GWS Services

10915-18 Budget Item 06 Consent
Approval of Budget Carryovers from FY2018 to FY2019
Department Name: DPU Length of Presentation: N/A

County of Los Alamos Page 1 Printed on 7/12/2018
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File Number Title
Drop Dead Date: Sponsors: Bob Westervelt, Deputy Utilities
Manager - Finance/Admin
10982-18 Briefing/Report (Dept,BCC) - Action 06 Consent
Requested
(TENTATIVE) Approval of Task Order No. 3 Under Services Agreement No. AGR17-45 with
Alpha Southwest, Inc. in the amount of $ , plus Applicable Gross Receipts Tax, for
the Purpose of Chlorine Generator Equipment Acquisition and Installation for
Department Name: DPU Length of Presentation: N/A
Drop Dead Date: Sponsors: Jack Richardson, Deputy Utilities
Manager - GWS Services
AGR0576-18 General Services Agreement 07 Business
Approval of Services Agreement No. AGR__ - with [vendor] in the amount of $[amount],
plus Applicable Gross Receipts Tax, for the Purpose of Advanced Metering Infrastructure
Department Name: DPU Length of Presentation: N/A
Drop Dead Date: Sponsors: Bob Westervelt, Deputy Utilities
Manager - Finance/Admin
ORO0816-18 Ordinance 071 Business

INCORPORATED COUNTY OF LOS ALAMOS CODE ORDINANCE NO. XXX, AN
ORDINANCE AUTHORIZING LOS ALAMOS COUNTY TO ENTER INTO A LOAN
AGREEMENT WITH THE NEW MEXICO ENVIRONMENT DEPARTMENT (“NMED”) FOR
THE PURPOSE OF OBTAINING PROJECT LOAN FUNDS IN THE PRINCIPAL AMOUNT
NOT TO EXCEED $17,000,000.00 PLUS ACCRUED INTEREST AT 2.375%; DESIGNATING
THE USE OF THE FUNDS FOR THE PURPOSE DEFINED IN THE MOST CURRENT
PROJECT DESCRIPTION FORM AS APPROVED BY NMED; DECLARING THE
NECESSITY FOR THE LOAN; PROVIDING THAT THE LOAN WILL BE PAYABLE AND
COLLECTIBLE SOLELY FROM THE BORROWER’S PLEDGED REVENUES DEFINED
BELOW; PRESCRIBING OTHER DETAILS CONCERNING THE LOAN AND THE SECURITY
FOR THAT PURPOSE.

Department Name: DPU Length of Presentation: Apx. 20 Min.

Drop Dead Date: Sponsors: Bob Westervelt, Deputy Utilities
Manager - Finance/Admin

Agenda Date: 09/19/2018

10916-18

10947-18

Briefing/Report (Dept,BCC) - Action 04G General Board Business
Requested

Approval of Department of Public Utilities Mission, Vision and Values, Goals and Objectives
Department Name: DPU Length of Presentation: Apx. 20 Min.

Drop Dead Date: Sponsors: Tim Glasco, Utilities Manager
Briefing/Report (Dept, BCC) - No action 073 Business
requested

Update on Using Low Flow Hydro on Some of the In-town Systems

Department Name: DPU Length of Presentation: Apx. 20 Min.

Drop Dead Date: Sponsors: Steve Cummins, Deputy Utilities

Manager - Power Supply

Agenda Date: 10/17/2018
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File Number Title
10375-18 Calendar 04A Chair's Report
Reminder for Upcoming Boards & Commissions Luncheon
Department Name: DPU Length of Presentation: Apx. 5 Min.
Drop Dead Date: Sponsors: Board of Public Utilities
10418-18 Briefing/Report (Dept, BCC) - No action 04G General Board Business
requested
Quarterly Update on Utility System - (System TBD)
Department Name: DPU Length of Presentation: Apx. 20 Min.
Drop Dead Date: Sponsors: Tim Glasco, Utilities Manager
County of Los Alamos Page 3 Printed on 7/12/2018
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#i Staff Report
a
LOS ALAMOS July 18, 2018
Agenda No.: 6.A
Index (Council Goals): BCC - N/A
Presenters: Board of Public Utilities
Legislative File: 11000-18
Title

Approval of Board of Public Utilities Meeting Minutes

Recommended Action

I move that the Board of Public Utilities approve the meeting minutes of June 20th, 2018
as presented.

Body

REQUESTED REVISIONS TO THE DRAFT MINUTES

Draft minutes are sent to members after each meeting for their review. Members may then send
changes to be incorporated prior to final approval of the minutes at the next regular meeting.
There were no changes.

Attachments

A - Draft BPU Regular Session Minutes - June 20th, 2018

County of Los Alamos Printed on 7/12/2018



DRAFT - These minutes have not yet been approved by the Board of Public Utilities.

1000 Central Avenue
Los Alamos, NM 87544

County of Los Alamos
Minutes
Board of Public Utilities

LOS ALAMOS

Jeff Johnson, Chair; Carrie Walker, Vice-chair; Paul Frederickson, Stephen McLin and
Kathleen Taylor, Members
Tim Glasco, Ex Officio Member
Harry Burgess, Ex Officio Member
Christine Chandler, Council Liaison

Wednesday, June 20, 2018 5:30 PM 1000 Central Avenue
Council Chambers

REGULAR SESSION

1. CALL TO ORDER

The regular meeting of the Incorporated County of Los Alamos Board of Public Utilities
was held on Wednesday, June 20th, 2018 at 5:30 p.m. at 1000 Central Ave., Council
Chambers. Board Chair, Jeff Johnson, called the meeting to order at 5:31 p.m.

Present 6- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin, Board Member Taylor and
Board Member Glasco

Absent 1- Board Member Burgess

County Manager Mr. Harry Burgess was absent. Deputy County Manager Mr. Steve
Lynne attended in his place.

2. PUBLIC COMMENT

Mr. Johnson opened the floor for public comment on items on the Consent Agenda and for
those not otherwise included on the agenda. Members of the public gave the following
summarized comments:

1) Ms. Collette Hunter, 3690 Ridgeway Drive - Ms. Hunter has rooftop solar installed at
her home. She noted that the Board discussed possible plans to change how customers
who produce more power than they use are charged. She likes the way customers are
charged now and does not want that changed. She would like to know when the Board
plans to discuss this again.

3. APPROVAL OF AGENDA

Kkkkkkkk

Ms. Taylor moved that the agenda be approved as presented. The motion passed
by the following vote:

Kkkkkkkk

Yes: 5- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin and Board Member Taylor

4. BOARD BUSINESS

County of Los Alamos Page 1
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Board of Public Utilities

Minutes June 20, 2018

4.A. Chair's Report

Mr. Johnson reported on the following items:
1) Mr. Johnson congratulated Mr. McLin on his reappointment to the Board.

2) Mr. Johnson asked Mr. Glasco to discuss during his Utilities Manager's report when
the Board might see the rate discussion on distributed solar and when the Board might
have a follow-up discussion on the possibility of low flow hydro on some of the in-town
service systems.

4.B. Board Member Reports

Board members had nothing to report.

4.C. Utilities Manager's Report

4C1 10911-18

Utilities Manager's Report

Presenters: Tim Glasco

Mr. Glasco provided a written report, which is included in the minutes as an attachment.
He also discussed the additional two items requested by the Chair during his report.

4.D. County Manager's Report

Mr. Burgess was absent. Mr. Lynne reported on the following items:

1) Regarding the Munis Enterprise Resource System going live on July 1st, Mr. Lynne
informed the Board that throughout the project, the Utilities interface with the public has
been identified as one of the most significant parts of the project. During the first two
weeks of go-live, the Change Management Team has planned to have additional staff
available in the lobby to help direct traffic and provide support to the Customer Care
Center.

4.E. Council Liaison's Report

The Council Liaison arrived at 6:27 p.m. No report was given.

4.F. Environmental Sustainability Board Liaison's Report

Ms. Susan Barns provided a written report, which is included in the minutes as an
attachment.

4.G. General Board Business

4.G1 10692-18

Quarterly Conservation Program Update

Presenters: James Alarid

Mr. Alarid was absent. Utilities Manager Mr. Timothy Glasco presented this item. The
following is the substance of the item being considered.

Upon approval of the Energy and Water Conservation Plan in March 2015, the Board
requested that staff provide quarterly updates on the Conservation Program and on
progress towards the goals and actions identified in the plan. Mr. Glasco presented a

County of Los Alamos
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Board of Public Utilities Minutes June 20, 2018

summary of spring and summer conservation activities.

The Board discussed this item and requested clarification where necessary.

4 H. Approval of Board Expenses

During his Utilities Manager's report, Mr. Glasco discussed the following two possible
Board member travel opportunities coming up in July and August: the NuScale facilities
tour in Corvallis, OR on July 12-13 and the Utah Associated Municipal Power Systems
annual member conference in Logan, UT on August 12th.

*kkkkkkk

Ms. Walker moved that the Board approve expenses for both trips in July and
August for up to two people per trip. The motion passed by the following vote:

*kkkkkkk

Yes: 5- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin and Board Member Taylor

4.l Preview of Upcoming Agenda Items
4.11 10914-18 Tickler File for the Next 3 Months
Presenters: Board of Public Utilities

In addition to the items already listed in the tickler provided in the agenda packet, the
following items were identified for the tickler for upcoming meetings:

1) 07/18/2018 - Update on Using Low Flow Hydro on Some of the In-town Systems (Steve
Cummins)

Staff will let the students involved in the Quadrumaniacs First Lego League team know
when that discussion is scheduled.

PUBLIC HEARING(S)

[

5.A 10822-18 Public Hearing for Modification of Department of Public Utilities Rules &
Regulations - Modifications to Rule GR-15: Deposits; and Deletion of Rule
GR-16: Credit Rating

Presenters: Bob Westervelt

Deputy Utility Manager of Finance and Administration Mr. Bob Westervelt presented this
item. The following is the substance of the item being considered.

Historically, a credit rating was calculated by the billing system according to defined
parameters and was used as one criteria in the determination of whether a deposit would
be required on a new or existing utilities account. Tyler Munis, the new Enterprise
Resource Planning (ERP) system being implemented by the County, does not support
automated calculation of a credit rating. The criteria used can be evaluated and applied
by staff without the necessity of establishing a formal credit score. The recommended
revision to rule GR-15 deletes reference to the credit rating, but adds some of the criteria
previously delineated in Rule GR-16. Some minor language cleanup was included as well.
Rule GR-16 defined the credit score criteria and calculation but is no longer applicable in
the new ERP, so is recommended for deletion in its entirety. The Board discussed this
topic at the May meeting and requested some changes. Those changes were made and
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presented for Board consideration.

The Board discussed this item and requested clarification where necessary.

Ms. Walker moved that the Board of Public Utilities approve revisions to
Department of Public Utilities Rules & Regulations, Rule GR-15: Deposits, as
presented; and approve deletion in its entirety of Department of Public Utilities
Rules and Regulations, Rule GR-16: Credit Rating. The motion passed by the
following vote:

dkkkkkkk

Yes: 5- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin and Board Member Taylor

5.B 10821-18 Public Hearing for Modification of Department of Public Utilities Rules &
Regulations - Fee Schedule & Preface

Presenters: James Alarid

Deputy Utility Manager of Finance & Administration Mr. Bob Westervelt presented this
item. The following is the substance of the item being considered.

Clarifying language was added to the Water Hydrant Meter deposit. The name will be
changed to Fire Hydrant Meter and language will be added to reinforce the deposit is
refundable. Minor editing cleanups were also recommended for the Preface.

The Board discussed this item and requested clarification where necessary.

Ms. Taylor moved that the Board of Public Utilities approve the modifications to
the Department of Public Utilities Rules and Regulations - Fee Schedule. | further
move that the Board approve the revised Preface as presented. The motion
passed by the following vote:

Kkkkkkkk

Yes: 5- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin and Board Member Taylor

6. CONSENT AGENDA

Kkkkkkkk

Mr. McLin moved that the Board of Public Utilities approve the items on the
Consent Agenda as presented and that the motions contained in the staff reports
be included in the minutes for the record. The motion passed by the following
vote:

Kkkkkkkk

Yes: 5- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin and Board Member Taylor

6.A 10913-18 Approval of Board of Public Utilities Meeting Minutes

Presenters: Department of Public Utilities

I move that the Board of Public Utilities approve the meeting minutes of May 16th,
2018 as presented.
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6.B 10905-18

7.  BUSINESS

7.A 10758-18

7.B OR0815-18

Approval of Department of Energy (DOE) - Los Alamos County (LAC)
Resource Pool Budget for Fiscal Years 2019/2020

Presenters: Bob Westervelt

I move that the Board of Public Utilities approve the 2019-2020 Resource Pool
budget as presented and forward to the County Council for its approval.

Discussion of Proposed Revisions to Water Rule W-6 “Back Flow
Prevention and Cross Connection Control” of the DPU Rules and
Regulations and Proposed Implementation of New Fees and Enforcement
Action Plans to Modernize the Back Flow Prevention - Cross Connection
Control (BFP-CCC) Program in Water Distribution.

Presenters: Jack Richardson

Deputy Utility Manager of Gas, Water and Sewer Mr. Jack Richardson presented this
item. The following is the substance of the item being considered.

Having an adequate Back Flow Prevention - Cross Connection Control (BFP-CCC)
Program is required and essential to every public water supply system, yet many public
systems struggle to consistently provide this protection on an annual basis. The Los
Alamos County Department of Public Utilities Water Distribution system is no exception.
The DPU’s responsibilities under its current BFP-CCC Program have historically been met
using in-house staff being reactive to notifications from various sources about known
deficiencies. The proposed revisions to the existing Rules and Regulations - Water Rule
W-6 is an attempt to modernize the existing program by being more consistent with
current best industry practices. Utilities has contracted with Viking Il, Inc. to help with
program development and maintenance. Mr. Richardson introduced the consultants from
Viking Il, Inc., Mr. Carl Star, Ms. Nancy Star and Mr. Bart Star. The consultants
presented general information about the purpose of backflow prevention and answered
questions for the Board. Mr. Richardson presented the proposed changes and requested
that the Board provide feedback and give some general consensus on a path forward.

The Board discussed this item and requested clarification where necessary.
The following actions were identified for follow-up:

1) Staff will revise the proposal based on Board member feedback and will return for
further discussion at a later date.

Approval of Incorporated County of Los Alamos Code Ordinance No. 683,
An Ordinance to Authorize the Refinance and Reissuance of Amended
Loan and Promissory Note Agreements with the New Mexico Environment
Department to Reflect a Reduction of the Prior Loan Principal Balance,
Lowered Interest Rate and Extension of the Payment Term

Presenters: Bob Westervelt

Deputy Utility Manager of Finance & Administration Mr. Bob Westervelt presented this
item. The following is the substance of the item being considered.

In January/February 2018 the BPU and Council enacted an ordinance and resolution
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authorizing transfer of excess cash reserves from the gas fund to the wastewater fund.
$2.5 million was transferred, and in February, those funds were used to pay down the
balance of the outstanding loan that was used for construction of the Los Alamos
Wastewater Treatment Plant. By refinancing the remaining balance, the loan can be
returned to its original term or extended for a slightly longer term. Doing so would reduce
the annual debt service requirements, improve cash flow and establish some flexibility for
future capital planning or rate actions. In addition, in 2017 NMED adopted new, lower
rates for loans of this type providing an opportunity to refinance the existing debt to a
revised combined rate of 2 3/8%. Over the past several months the Board has considered
several refinance options and elected to pursue a twenty-five-year repayment schedule for
the loan. This proposed ordinance authorizes and effects that refinancing option. If
approved by the Board, it will be forwarded to Council for approval.

The Board discussed this item and requested clarification where necessary.

dkkkkkkk

Ms. Walker moved that the Board of Public Utilities approve Incorporated County
of Los Alamos Code Ordinance No. 683, An Ordinance to Authorize the Refinance
and Reissuance of Amended Loan and Promissory Note Agreements with the
New Mexico Environment Department to Reflect a Reduction of the Prior Loan
Principal Balance, Lowered Interest Rate and Extension of the Payment Term, as
presented and forward to Council for adoption. The motion passed by the
following vote:

dkkkkkkk

Yes: 5- Board Member Johnson, Vice-chair Walker, Board Member
Frederickson, Board Member McLin and Board Member Taylor

8. STATUS REPORTS

8.A 10912-18 Status Reports

Presenters: Department of Public Utilities
The following informational status reports were provided to the Board in the agenda
packet:

1) Electric Reliability Update
2) Accounts Receivables Report
3) Safety Report

9. PUBLIC COMMENT

Mr. Johnson opened the floor for public comment on any items. There were no
comments.

10. ADJOURNMENT

The meeting adjourned at 7:55 p.m.

APPROVAL

Board of Public Utilities Chair Name

County of Los Alamos Page 6

98


http://losalamos.legistar.com/gateway.aspx?m=l&id=/matter.aspx?key=12352

DRAFT - These minutes have not yet been approved by the Board of Public Utilities.

Board of Public Utilities Minutes June 20, 2018

Board of Public Utilities Chair Signature

Date Approved by the Board

County of Los Alamos Page 7

99



DRAFT - These minutes have not yet been approved by the Board of Public Utilities.

ATTACHMENT
OFFICER REPORTS
SUBMITTED AT THE MEETING



DRAFT - These minutes have not yet been approved by the Board of Public Utilities.

MANAGER’S REPORT
June 20, 2018

1. Progress on neutral reactors for the TA-3 Substation. It appears we have a path forward
to have the reactors installed prior to energizing the substation.

2. Errorin water quality report on mrem vs. pCi/l. The numerical value for the gross
beta/photon emitters should be in pCi/L but the automatic report writer we received
from NMED defaults to units of the MCL which are in mrem/yr. We will be issuing a
correction to our customers explaining and correcting the error.

3. UAMPS offering another tour of the NuScale facilities in Corvallis OR on July 12-13.
UAMPS will also be having their annual member conference in Logan, UT on August 12-
15, 2018. BPU members are invited to attend.

4. Water line in Los Alamos Canyon is being flushed prior to placing in service. Some water
is being discharged down the canyon in the vicinity of the ice rink.

5. Sent letter to PNM indicating the County’s election to not continue with the SJGS post-
2022. So far, TEP and LAC have indicated intent to withdraw. Farmington has indicated
a desire to extend while PNM and UAMPS have not yet made their intentions known.

6. We are intervening in a rate case for NM Gas Co. They are proposing an approximate
17% increase in transportation cost to us. Settlement meetings are on-going and
expected to be complete one way or another by late September.

7. Go-live for the Tyler Munis ERP system is scheduled for July 1, 2018. We are still
working with Paymentus for credit card payments, and with SEW for integration of the
mobile app. It appears we will be ready for go live with these features.

8. CCC personnel will be moved to the Boards and Commissions room 110 on July 2-13
because of construction work in the lobby of the Muni Bldg.
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Environmental Sustainability Board (ESB) liaison report

Susan Barns, ESB Liaison 6/20/2018

Recent activities of the ESB include:

e Review and discussion of Environmental Services FY19 third quarter financial report

e Los Alamos Recycler of the Year Awards were given to Chamisa Elementary School and Cortex
and Company Salon. We had several very qualified businesses and non-profits nominated, and
we applaud all their efforts in promoting sustainability in Los Alamos!

e Education and outreach booths at Chamberfest, a Summer Movie in the Park, and the Farmer’s
Market. We look forward to interacting with the community at ScienceFest, the Rodeo Festival,
BearFest and another Farmer’s Market.

e Environmental Services has received a grant from NMED to install water bottle filling stations in
public schools

Tomorrow night’s meeting will include:

e A presentation on Recycle Coach, a web- and mobile-based education application to help
residents recycle more and better

e An update from the Zero Waste subcommittee, including an Ignite talk on Zero Waste recently
given at the Los Alamos Makers.

e A presentation on Repurposing Discarded Items by Mark Devolder

Just a reminder: Yard Trimming roll cart pick-ups will begin July 1.



Los Alamos, NM 87544
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4 County of Los Alamos

#i Staff Report
-
LOS ALAMOS July 18, 2018
Agenda No.: 7.A
Index (Council Goals): BCC - N/A
Presenters: Bob Westervelt, Deputy Utilities Manager - Finance/Admin
Legislative File: 10954-18
Title

Preliminary Discussion About Sewer Rate Changes

Recommended Action

None - discussion item only

Staff Recommendation

None - discussion item only

Body

This is the preliminary discussion of a proposed 8% increase to residential and commercial
sewer rates. A formal public hearing on this item is scheduled for the August Board meeting, at
which time the Board will act on the final proposed ordinance.

The ten-year forecast for the sewer utility presented with the FY2018 budget included a series of
incremental rate increases to generate revenues needed for current operations and to build cash
reserves necessary for future infrastructure replacements, most notably the needed replacement
for the White Rock waste water treatment facility. Several alternatives have been considered as
to timing of that plant replacement and financing alternatives. While the long-term projection of
rate increases in each scenario that was considered were somewhat different, all include a
series of rate increases in the coming years. The scenario adopted by the Board included an 8%
increase in FY18 and another in FY19, with declining increases in years following. The FY19/20
budget represents implementation of that scenario, updated to reflect current known conditions
and financing decisions that have been or are planned for implementation. $2.5 million has been
transferred from the Gas fund to the Sewer fund and used to pay down the 2012 NMED Loan that
was used to finance the design and construction of the Los Alamos Wastewater Treatment
Facility. We are currently working on refinancing that loan at a lower rate, and extending the term
somewhat to improve cash flow for the utility. The Board has also adopted a financing strategy
for the new White Rock plant that strikes a reasonable balance between life of plant, term of loan,
and cash flow requirements of the utility. While these actions work together toward allowing
some flexibility in terms of future rate increases, staff considers it prudent to move forward with
the 8% that was budgeted for FY19 and consider adjusting future rate increases accordingly, if
feasible given financial conditions when those rate actions are considered. This ordinance
implements that budgeted rate adjustment.

Attached for reference is the ten-year projection included with the FY19 budget package
(Attachment A1), and an updated projection showing the results of the refinancing that is
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underway and the project plan for the White Rock Treatment Facility (Attachment A2). Also
attached is the chart of the longer term financial plan adopted by the Board of Public Utilities in
FY18, known as “Plan 20” (Attachment B1), and an update to that plan with those same changes
(attachment B2). As shown in the chart of that updated long range forecast (Attachment B3), we
are projecting that by moving forward with this budgeted rate adjustment and the planned
financing package, we are able to significantly curtail future rate increases, plus achieve our
targeted cash balance by FY2023, instead of the FY2034 or FY2035 date previously projected

The monthly sewer bill for residential customers for fiscal years 2017 through 2027 as originally
projected in “Plan 20” is provided (Attachment C1), as well as revised projections resulting from
this updated financial plan (Attachment C2). As shown, in either case the projected sewer costs
remain well below 1% of Los Alamos Median household income, but the trajectory is significantly
improved with this revised financial plan. Recent changes in the industry call for including system
condition assessment and locality specific economic conditions in assessing affordability, so it

is hard to just reference a specific value for comparison, but all assessments staff has been able
to generate or reference indicate that sewer costs of less than 1% of median household income
would be considered very affordable.

In response to prior discussion, also provided is a comparison of projected annual sewer
charges against the much more modest statewide median household income. One should
consider our typography and system requirements, the age of our system and known and
planned system upgrade and replacement needs in considering if comparing against even this
lower economic threshold should be considered affordable.

Finally, Attachment D shows a comparison of Los Alamos’ projected residential sewer bill at
various consumption quantities with those of nearby communities. Note, the comparison targets
communities of similar size or topography. We did not chart Taos ski valley as it is such an
outlier that it would have distorted the scale of the rest of the comparison, but the remaining
communities in the table are shown graphically and indicate that with the increase we are still
comparable to the most similar cities for which we could obtain data.
Alternatives
As noted above, in all the scenarios that have been considered a series of rate increases are
going to be needed to fund necessary operations and replacement of facilities. Because of the
actions already taken or underway to strengthen the fund, a lower increase of 4 or 6 percent
could be considered. That alternative is not without risk, as the fund, while improved, is still
several years away from achieving targeted cash reserves, and with major facilities replacement
in the immediate planning horizon it is most prudent to have adequate reserves. This proposal is
to proceed with the 8% increase that was budgeted for FY19 to further strengthen the financial
position of the utility in anticipation of those major capital expenditures.
Fiscal and Staff Impact
The budgeted 8% increase is expected to generate $312,836 additional revenue annually.
Attachments
A - Ten-year budget projections

1. Original from FY19/20 Budget Book

2. Revised
B - Long Term twenty-five-year financial projections
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1. Original “Plan 20” - Chart

2. Revised - Table

3. Revised - Chart
C - Ten Year projected monthly sewer bill for residential customers

1. As originally projected in “Plan 20”

2. Revised
D - Residential sewer rates - Comparison with similar neighboring communities
E - Proposed Ordinance
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Los Alamos County Department of Public Utilities
Proposed Wastewater Rate Increase
June 2017

NM Mountainous Communities' Residential Sewer Rates 2017
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4,000 Gallons 8,000 Gallons 12,000 Gallons 16,000 Gallons 20,000 Gallons
e | AC - Current @ | AC - Proposed e Silver City - in town Silver City - out of town essss=Ruidoso
e Red River* e Angel Fire @ Chimayo - A\zteC

RESIDENTIAL SEWER RATES: LOS ALAMOS VS. COMPARABLE COMMUNITIES

Monthly Usage LAC- LAC- S|Iv.er City - Silver City - Ruidoso Taos Ski . Red Angel Fire Chimayo Aztec
Current Proposed intown  out of town Valley River*

4,000 Gallons 43.94 47.46 19.34 26.10 53.29 225.04 48.03 42.26 36.50
6,000 Gallons 43.94 47.46 25.76 32.52 55.59 311.04 47.99 48.03 56.38 44.50
8,000 Gallons 43.94 47.46 32.18 38.94 57.89 397.04 77.13 70.50 52.50
12,000 Gallons 43.94 47.46 45.02 51.78 62.49 569.04 115.93 98.74 68.50
14,000 Gallons 43.94 47.46 51.44 58.20 64.79 655.04 135.33  112.86 76.50
16,000 Gallons 43.94 47.46 57.86 64.62 67.09 741.04 154.73  126.98 84.50
20,000 Gallons 43.94 47.46 70.70 77.46 71.69 913.04 193.53  155.22 100.50
30,000 Gallons 43.94 47.46 102.80 109.56 83.19 1,343.04 290.53  225.82 140.50

* Available data for Red River is for Dec. 2014, 6 kgal only.
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DIVISION 5. - SEWER RATES

Sec. 40-201. - Sewage service rate schedules.

(@)

(b)

()
(d)

()

(f)

Residential rate service schedule 6-A is applicable only for normal domestic sewer service for
individual residences, dwelling units, and individual apartments, where each unit is individually
metered for water.

Residential rate service schedule 6-G is applicable only for normal domestic sewer service for multi-
family dwelling units, individual apartments, and subdivisions or residential complexes where each
unit is not individually metered by the county for water.

Commercial rate service schedule 6-K is applicable to all nonresidential sewer services.

Customer charges. Each account shall be billed a customer charge of $10-27311.09 per month per
account.

Fixed charges.

(1) To each customer billed under rate service schedule 6-A, $37-128$40.15 per month per dwelling
unit.

(2) To each customer billed under rate service schedule 6-G, $30:97$33.45 per month per
dwelling.

(3) To each customer billed under rate service schedule 6-K:

Water Meter Size Service Charge Per Month
Under 2 inch Reserved
2 inch Reserved
3inch Reserved
4 inch Reserved
6 inch Reserved

Variable rate. The variable rate shall be applicable to customers billed under rate service schedule
6-K. The variable rate shall be $17.56$18.90 per 1,000 gallons.

(Ord. No. 74-77, 8 1, 1982; Ord. No. 74-109, § 1, 1984, Ord. No. 85-25, § 1, 1985; Ord. No. 85-
53, 81, 1986; Ord. No. 85-143, § 1, 1991, Ord. No. 85-204, § 1, 1994; Code 1985, § 13.20.010;
Ord. No. 85-273, § 1, 1999; Ord. No. 02-016, § 1, 10-8-2002; Ord. No. 02-051, § 1, 2-8-2005;
Ord. No. 02-089, § 1, 6-12-2007; Ord. No. 02-105, § 1, 11-17-2009; Ord. No. 02-220, § 1, 8-2-
2011, Ord. No. 02-229, § 1, 2-26-2013; Ord. No. 02-276, § 1, 7-25-2017)



Editor's-hote— Section-3-6F OrdNo-02-229-states-Amended rates shall be applied at the next
billing following effective date of this ordinance.

Sec. 40-202. - Determination of charges.

(@)

(b)

(©)

(d)

()

Residential customers will be billed for sewer service the customer charge pursuant to section 40-
201 (d) plus the fixed charge applicable pursuant to section 40-201 (e) plus, if applicable, charges
under section 40-203. For calculation of charges under section 40-203 the volume measurement for
residential customers will be 1,000 gallons multiplied by the number of occupants of the residence.

Commercial customers will be billed for sewer service the customer charge applicable pursuant to
section 40-201 (d) plus, if applicable, charges under section 40-203, plus an amount equal to the
variable rate multiplied by the customer's adjusted monthly average usage of potable water, as
metered during the previous winter measuring period or other measuring period as determined
appropriate by the department of public utilities based on seasonal or other nontraditional water
usage pattern. The minimum variable amount shall be 2,000 gallons.

Adjustment factor. An adjustment factor to convert the expected billing volume to the volume
expected to be treated shall be added to all volume based billings. This factor shall be 16-8 percent.

The winter measuring period is defined as the three consecutive billing periods beginning with the
billing period with a billing date in the month of December. The monthly average usage of potable
water metered during the winter measuring period shall apply for a 12-month period beginning on the
first day of the billing cycle that falls in the month of April of the year in which the winter measuring
period ends.

In the event the customer's water usage was initiated after the commencement of the previous
winter measuring period, the monthly average usage of potable water shall be deemed to be equal to
the average monthly usage of potable water for other comparable customers within the same class
in the county.

(Ord. No. 85-25, § 1, 1985; Code 1985, § 13.20.020; Ord. No. 02-016, § 2, 10-8-02; Ord. No.
02-051, § 2, 2-8-2005; Ord. No. 02-089, § 2, 6-12-2007; Ord. No. 02-229, § 2, 2-26-2013; Ord.
No. 02-276, § 2, 7-25-2017)

Sec. 40-203. - Sewage system usage surcharge.

(@)

Cs

Bc

Sc

When biochemical oxygen demand, suspended solids or other pollutant concentrations from any
customer exceed the range of concentration of these pollutants in normal domestic sewage, a
surcharge that will be added to the base sewage usage charge will be calculated as follows:

Cs =[Bc (B) + Sc (S) = Pc (P)] Vx

= a surcharge for wastewaters of excessive strength

= O & M cost for treatment of a unit of biochemical oxygen demand (BOD)

= concentration of BOD from a user above base level

= O & M cost for treatment of a unit of suspended solids
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Pc

VX

(b)

= concentration of suspended solids from a user above base level

= O & M cost for treatment of a unit of any pollutant

= concentration of any pollutant from a user above base level

volume contribution from a user per month as determined under determination of average usage

All measurements, tests and analyses used in calculating the sewage usage surcharge shall be
performed according to the provisions of article 1V of this chapter.

(Ord. No. 85-25, § 1, 1985; Code 1985, § 13.20.030)

Sec. 40-204. - Industrial cost recovery assessment.

(@)

(b)

()

(d)

Each industrial user shall pay its annual share of the total amount of any and all U.S. Environmental
Protection Agency Water Pollution Control Construction grants and grant amendments for
wastewater treatment works, each year for the useful life of the projects for which the grants were
given, or 30 years, whichever is less. An industrial user's share shall be based on all factors which
significantly influence the cost of the treatment works such as strength, volume and delivery flow
rate. As a minimum, the industry's share shall be proportionate to its flow in relation to treatment
works flow capacity. This charge shall be reviewed annually to determine if there has been a
substantial change in the characteristics of the industrial customer's sewage; if there has been such
a change, the customer's share shall be adjusted accordingly. An industrial user's share shall include
only that portion of the grant assistance allocable to its use or to capacity firmly committed to its use.
Payments of the industrial cost recovery charge shall be made annually with the first payment due
one year after the customer begins use of the treatment works.

Any industrial user or other party affected by the industrial cost recovery policy of the county may
request an administrative hearing before the utilities manager regarding the reasonableness of the
allocations and industrial cost recovery assessments imposed upon them, or the administration of
the industrial cost recovery system. The industrial user, or other affected parties, may at their option
appeal the results of the administrative hearing to either or both the board of public utilities and the
council.

Certain industrial users shall be excluded from the application of the industrial cost recovery
assessment if they fall within the following categories:

(1) Industrial users which discharge only non-process, segregated domestic wastes or wastes
from sanitary conveniences;

(2) Any industrial user which discharges 25,000 gallons per day or less of sanitary waste or a
volume of process waste, or combined process and sanitary waste equivalent to 25,000 gallons
per day or less of sanitary waste, if the discharge does not contain pollutants which interfere, or
are incompatible with, or contaminate, or reduce the utility of sludge.

The term "industrial user," as used for industrial cost recovery, shall mean any non-governmental
user of publicly owned treatment works identified in the Standard Industrial Classification Manual,
1972, U.S. Office of Management and Budget, as amended and supplemented, under the following
divisions:
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(1) Division A: Agriculture, Forestry and Fishing;

(2) Division B: Mining;

(3) Division D: Manufacturing;

(4) Division E: Transportation, Communications, Electric, Gas and Sanitary Services;

(5) Division I: Services.
(Ord. No. 85-25, § 1, 1985; Code 1985, § 13.20.040)

Sec. 40-205. - Special tax and assessment clause.

Billings under schedules defined in this article may be increased by an amount equal to the sum of
the taxes payable under the Gross Receipts and Compensating Tax Act, NMSA 1978, § 7-9-1 et seq.,
and all other taxes, fees, or charges (exclusive of ad valorem, state, and federal income taxes) payable
by the county utilities department and levied or assessed by any governmental authority on the sewer
service rendered, or on the right or privilege of rendering the service, or on any object or even incidental
to the rendering of the service.

(Ord. No. 85-153, § 1, 1992; Code 1985, § 13.20.050)

Secs. 40-206—40-240. - Reserved.
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4 County of Los Alamos

#i Staff Report
-
LOS ALAMOS July 18, 2018
Agenda No.: 7.B
Index (Council Goals): BCC - N/A
Presenters: Steve Cummins, Deputy Utilities Manager - Power Supply
Legislative File: 10951-18
Title

Preliminary Assessment of Electric Vehicle (EV) Charging Stations

Recommended Action

No Recommendation, for information only.

Staff Recommendation

None

Body

On January 20, 2016, the Board of Public Utilities adopted several strategic Initiatives for
Electrical Energy Resources. One of the recommendations was to “Support replacement of
petroleum-fueled motor vehicles with all-electric vehicles. Consider locating more electric vehicle
charging stations around the County or at LANL.” Installing EV charging stations around the
county will help to support people that have too long of a commute to complete on one charge, as
well as reduce “range-anxiety” for people driving EVs.

DPU has been investigating EV charging stations, and will present its findings. These findings
involve the different types of stations, suggested locations for Los Alamos County, station
vendors and services, and estimated costs involved in implementing stations. Staff plans to
solicit a Request for Proposals (RFP) to gather cost and installation information from the different
vendors. The proposals will include a siting assessment by the vendors as a confirmation of the
locations selected by staff. After staff has evaluated the proposals and determines which
proposal best meets the needs of the County, staff will ask the BPU for approval at a future
Board meeting.

Alternatives

Not approve DPU placing charging stations and pursue other methods of supporting electric
vehicles.

Fiscal and Staff Impact

None, for information only.

Attachments

A -EV Charging Report July 2018

B - EV Powerpoint July 2018

County of Los Alamos Printed on 7/12/2018



Potential EV Charging Stations in Los Alamos County

By Tyler Mobraten
Engineering Intern
County of Los Alamos — Department of Public Utilities
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Introduction

As the popularity of electric vehicles (EVs), and plug in hybrids (PHEVs)
increases, the infrastructure to support them needs to increase accordingly. The difficulty
is choosing public charging stations that are both convenient, and compatible with the
types of vehicles that customers are driving.

There are three different levels of electric vehicle charging stations:

Level 1:

This is plugging the vehicle in to a standard 120V wall outlet. It is the slowest method of
charging an electric vehicle, and will fully charge a Tesla Model S P100d in 4 days [1].
These chargers typically charge at around 1kW and are more commonly used for plug-in
hybrids or EVs with smaller batteries. [2]

Level 2:

These are 240V electric car charging stations. They use the J-1772 plug, which is
standard in the United States [2] and can charge with 3-20kW|[2]. They will charge a
Tesla Model S P100d in 6-30 hours depending on the output of the station [1].

Level 3:

These are 480V “fast charging” stations also known as DC Fast Chargers (DCFC). Not
all vehicles are compatible with level 3 stations, especially PHEVs. They typically charge
with 50kW of power [2]. There are two different connectors used by Level 3 charging
stations CHAdeMO, typically used by Asian manufactured EVs, and SAE combo,
typically used by American and European manufactured EVs. Tesla uses its own standard
connector. Level 3 stations will charge a Nissan Leaf from dead to 80% charge in 40
minutes [3].

Tesla Superchargers:

Tesla superchargers are the fastest chargers currently available, but are only compatible
with Tesla vehicles. They will give a Tesla up to 170 miles of range in 30 minutes of
charging [1].

Charging Station Solutions

Level 2 chargers are preferred for Los Alamos County due to their comparatively low
cost, availability, and compatibility with all commercial EVs. These chargers will charge
EVs quickly enough to be useful, and are more common than DC Fast Chargers. There
are two main categories of public EV chargers; networked, and non-networked.
Networked chargers are part of large networks that use their own pay system. Charging
networks collect data and manage customer payments, as well as monitor station status.
There are 14 different EV networks. These have been narrowed down to three potential
networks for Los Alamos County based on availability in the US and ability to set our
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own pricing system. The three networks with the most relevance for Los Alamos County
are:

e SemaConnect

e ChargePoint

e Greenlots

Non-networked stations are not part of a network, and are privately owned and operated.
Brands of non-networked charging stations that offer a payment system are:

e EMotorwerks JuiceStation (not yet available)

e EVSELLC
SemaConnect:

Features:
e Ability to pay per kilowatt hour
e 24/7 Driver Support
e Connect via cell network for station monitoring
¢ SemaConnect does not take any driver revenue
e Drivers start charging via an RFID card, website, or mobile app
e Mobile app allows drivers to be notified when the vehicle is done charging

and to see if the station is available
e | year full replacement warranty

Costs:
e $3190 + install for a single station

e $6380 + install for a dual station

e $600 for optional cord management system

e $240 per plug per year service charge

e 3% bank processing fee on driver revenue

ChargePoint:

Features:

e Ability to pay per kilowatt hour

e 24/7 Driver Support

e Connect via cell network for station monitoring

e Sourcewell (NJPA) member

e Ability to set multiple rate systems

e Drivers stat charging via RFID card or ChargePoint App
Costs:

e $10,000 + install for dual station and 60 months of service charge
e $280 per plug per year service charge
e ChargePoint takes 10% of driver revenue for administrative costs

4
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EVSE LLC:
Features

Costs

Ability to charge per kilowatt hour
Customers are charged using their credit card
Optional software to collect data on usage
Modular-ability to replace individual parts
Ability to add payment module later

RFID cards to charge fleet vehicles

$200 per plug per year for optional software

Greenlots:
Features

Costs

Open Charge Point Protocol (OCPP) compliant

Ability to charge per kilowatt hour

Different hardware options

Can use a different software without changing hardware

Charging via credit card reader, RFID card, phone app, or call to start
charging

$4500 for station

$150 per year per station data connection fee
$425 per year per port software fee

$150 one time commissioning fee

EV Infrastructure Currently in Los Alamos County

There are currently three public EV charging stations in Los Alamos County in
addition to the private LANL stations.

Location Level Network Plug Type | Cost | Plugs
Del Norte Credit Union 2 Non-Networked J-1772 Free 1
MUNI Building 2 Non-Networked J-1772 Free 6
Los Alamos Nature Center 2 Non-Networked J-1772 Free 2
LANL 2 Chargepoint J-1772 $.50/hr | N/A

The stations that have been put in place outside the MUNI building are Schneider
Electric EV Link EV230PDRs. They have been discontinued and not replaced with a
later model [4]. The Schneider Electric EV230PDRR is still available for $4600, but
require RFID cards and is designed for fleet charging, not public use. There is no
payment system for the current units.




LANL uses two different types of EV charging stations: the Schneider Electric
EV230PDRR for their fleet vehicles, and Chargepoint stations of public use. For the
public charging stations LANL charges $.50 per hour parked.

EV Infrastructure in Cities Surrounding Los Alamos

There are 19 charging stations in Santa Fe, and 23 in Albuquerque. Of these, 4 are
networked in Santa Fe, and 10 in Albuquerque. The networks used are as follows

Santa Fe
e 1EVgo
e 1 Blink

e 2 Chargepoint
Albuquerque

e 3 Greenlots
e 7 Chargepoint

Potential EV Charging Sites

A good location for EV charging sites meets the following criteria:
e Locations where a person is likely to stay an hour or more
e Locations that have access to retail/tourist locations
e Locations where vehicles are likely to park

Level 2 chargers will probably be best for the following sites, due to the long times that
people stay. This will enable people to use the spots for parking as well.

Los Alamos:
Mesa Library
e People stay for long periods of time
e Park n Ride — Potential Federal Funding

Ashley Pond Park
e Downtown access
e Tourist area

White Rock:
Visitors Center-Bandelier National Park
e Tourist area
e People stay for long periods of time
e Already has power hookups for RVs
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White Rock Library
e People stay for long periods of time
e Local White Rock traffic

Potential Sources of Funding

Surface Transportation Block Grant Program:

The Surface Transportation Block Grant Program (STBG) is a federal fund set up
to address state and local transportation needs. Funds from this program provide for the
construction of EV charging stations associated with truck parking facilities and fringe
and corridor parking facilities.

Sourcewell (NJPA):

Los Alamos is a member of Sourcewell (formerly National Joint Powers
Alliance). Chargepoint is also a member, and offers discounted pricing for Sourcewell
members. Due to the nature of cooperative purchasing, the project would also not have to
go to bid, because of the cooperative purchasing program.

Revenue

There are two ways to charge customers, per kWh of electricity used, or per hour
spent plugged into the station. Charging customers per hour spent plugged into the station
would discourage customers from spending extended periods of time plugged into the
station even when their vehicle finishes charging. If customers decide to remain plugged
into the station, they will be charged for the time another EV driver could potentially be
using the station.

At this time, it is not possible to predict revenue accurately without placing
stations in Los Alamos County to collect usage data. For this reason, calculations have
been completed using the LANL rate of $.50/hr, and a conservative usage rate of 3 hours
per plug per day. The calculations also assume that the vehicles are charging at a constant
rate of 7.6kW per hour, which is on the higher end of what most EVs and PHEVs charge
with. DPU paid 4.4 cents per kWh of wholesale electricity in 2017, and that number has
been used for this calculation.

(3 hrs/day)(365 day/yr) = 1,095 hours of plug usage per year
(1,095hrs)($.5) = $547.50 of plug revenue per year

$547.50-(7.6kW)(1,095hrs)($.044)=$181.33 per plug per year



The station revenue of $181.33 will pay for most of the software and data fees.
While it will not pay for the cost of infrastructure, installing stations now will place Los
Alamos County in a position to support electric vehicles in the future.

Recommendation

Car manufacturers have released statements of plans to release many new models
of electric cars by 2020. As the percentage of electric vehicles on the road increases,
LAC needs to add infrastructure to support these new vehicles. By placing trial stations
and collecting usage data, LAC will be able to determine how best to support the growing
number of EVs in the future.
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Appendix A: Maps of Existing Stations
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Appendix B: Photos of Current Infrastructure
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Figure 5: LANL Chargepoint Stations
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Appendix C: Charging Station Information
-chargepoin+

CT4000 Level 2 Commercial Charging Stations

Specifications and Ordering Information

Ordering Information

Spacify model number followed by the applicable codeds).
The order code sequence is: Model-Options. Software, Services
and Misc are ordered as separate line items.

Hardware

mum{ﬁawemmmm CT40M
430 mm (67 Dual Port Bollard Mount  CT4021

W8I0 mm (63 Single Port wall Mount  CT401Z
W80 mim (6 Dual Port Wall Mount CTa023

2440 mm {87 Dual Port Bollard Mount | CT4025
2440 mm {87 Dual Port Wall Mount cTapzy

Options | Inbagral Gateway Modem - LISA -EW1
Integral Gabeway Modem - Canada -GW2

MisC Power Management Kit CT4000-PMEMT
Bolkard Concrete Mounting Kit CT4DM-CCH

Software & Services

uwmnmnmmampm

(ChargePaint Sarvice Provider Plan CTEW-SAS-5P-p
(ChargePaink Assure CTA000-ASSIRER
Station Activation and Configuration CPSUPPORT-ACTIVE

ChargePaint Station installation and Valkdation CTAD0OHMNSTALLVALID

Biote: All CTA000 stabions coms: with 1 year of Chargeioint Assurg coverage 2t no
charge for qualified instailations. Othar onditions appily. All CTE000 stalinns roqui
a nebwork service plan.

* Subrsuto n for desired years of service (), 2, 5, 4, or 5 yoarsh

3 Substiwta n for the duration of the addiional coveraga {1, 2, 5, or 4 yearsL

Order Code Examples

If ondering this the order code ks

1850 mm (&7 Dual Port Bolland USA Gabeway Station  CT40Z-GW1

with Concrete Maunting Kit CT40M-CCM

ChargePaink Commerdal Senvice Plan, CTSW-5AS-COMM-3

3 ¥ear Subscription

ChameRoint Station Instaliation: and Validation CTADOCHIMSTALLVALID

2 Additional Years of Assure Coverage CT4000-ASSUREZ

TE3D mim (B Sinighs Port Wall Mount Station CTamz

ChargePaint Commercial Service Plan, CTSW-SA5-COMM-5 CTA0T

5 ¥ear Subscription

4 Additional Years of Assure Coverage CTADD0-ASSURES

Station Acthvation and Configuration CPSUPPORT-ACTIVE
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6 Series Charging "o
Stat | O n You'll lead it.

The perfect EV Charging solution

@
Wireless Technology

The Station @avmuncaws with tha

sottware and produces mal-fme cata

Interactive LED Lights

CQuicidy demtity the station status with Dueme aning

VIO, roon cragnginuEse andred spnaisa
gound St detaction

Rugged Aluminum Enclosure (
Prevents damage fom e and

matualcemonts

2-Line Backlit LCD Screen
DA%y mAONg for costs and station status

...—..
Built-in Electricity Metering

Man age your siacticity cost

Smart Card Authentication

Open or dosad access avalable for £V Drivers
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Appendix D: Sample Quotes

Electric Vehicle Charging Station

. Order Form

SemaCannact
Prepared Bff Connie Meshan Quote Name Citf' Stations
Ermail connie_me=haniisemaconnect com Guote Number 08261
Phaone {970} 420-0321 Created Date B112018
Bill To Hame lnshhmsCaunlf—Dmrl of Public Phone BT6-322-B62T

Usdites Ervanil tfier.mobraten worki@gmail. com
Contact Name Tfler Miobrat=n Ship To thd
Bill Ta thd

L= Alamrs, Mid

SemaConnect ks pleased to exiend this offer of Electric Vehicle Charging Station products and senvices. By signing this document you ane
commiliting to order the charging station solution as defined below.

Product and Services Description

* SemaConnect Commertial-Grade Smar EV Charging Stationjs) with Mounting Devies(s)
* Full Sarvice Program Inciudes:
* Metwork Senice Program: Cloud-pased management softwane, 1-800 driver support, dedicated celiular data communications
and 24x7Tx365 state-of-healih monitoring.

* Wamanty Program: Ful Repiacement Sarvice with no r2pair cycle

SemaConnect 56 Charging Stations w/ One Year Full Service - Dual Pedestal $7,180.00 $800.00 1.00( $6.380000
Me=twork Servios 340 Total Price $6,380.00
Fee Per Maorth

MNote: Network Service Fees begin after Full Service Program is complete

Defverf Schedule  Defiverd within 3 week(s) of placing the Order

This signed docurment shall serve as a Purchase Order for the proposed project

Price does not Incude shipping fees or sales tax Accapted by:
Quated price i valld Tor 30 days from Created Date Hame:
* Shipment within 60 days of Onder: Involce for 100% of Tthe:
project price upon shipment with Met 30 day terms
* Shipmient 50 days or greater of Oder: Involcs for 25% upon Signature:

ortier piacement, 75% upon shipment with Met 30 day f2rms e

SemaConnect, Inc.
AW SEMECOMNECt Com
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CPEUPRORT-SITEVALID

CTam1-GwWi

CTAD01-CCM

CT4DD-ASSURED

—chargepoin+

List Prica Disc% Unit Prica

USD 599 a UsD sen

A 58 |5 defined a5 a group of
stations all connacted to the same
gateway station. CPSUPPORT-
STEVALID |5 pricad per gateway
station and used when e
cusiomer |5 not using an D&M
Pariner or seft-valldating Channel
Pariner to Install their stations.
Mote that 3 talled Stte Valldation
will Incur a second valkdation fee
o repeat the validation after e
Elie deficiencies are comected.

A successtul Stta Valkiaton

Is 3 prerequisite i purchase

uUsh 7,210 20 WD 5,768

CT4000 Bolland Concrete Mounting 1 UsDas a UsSD 85

Kt Boits: 5B - 11 x 9" F1554

-5 ea. Plaslc Template - 1ea

1 prepald year of ChangePoint 1 USD 740 i LS 740
Azzura,

Guote Total:
Shipping and Handling:
Grand Total:

Total Price
UsSD oo

USD 5,768

usDas

USD 740

UsD 8,111.00
UsD 160.00
USD 8.271.00

Sales tax in applicable states (AZ, CA, FL, GA, MA, NY, PA, TX, WA} and shipping fees will be applied to invoice.

& 2018 ChargePoint, Inc.

254 East Hacienda Awenue, Campbell, CA BSD0E USA
Page 2 of 3
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—chargepoin+-

Product Name Product Description Gty List Price Disc% Unit Price Total Price

CPSUPPORT-SITEVALID | Customer works with their 1 UsD e 0 USD 5eg UsD 509
own contractor to perform
the construction and station
installation. CPSUPPORT-
SITEVALID is used to validate
that a customer installation has
been performed per ChargePoint
published requirements. The
on-site validation of electrical
capacity, transformers, panels,
breakers, wirng, cellular coverage
and that the station installaticn
meets all ChargePoint published
requirements and local codes.
A site is defined as a group of
stations all connected to the same
gateway station. CRSUPPORT-
SITEVALID s priced per gateway
station and used when the
customer is not using an O&M
Partner or self-validating Channel
Pariner te install their stations.
Note that a failed Site Validation
will incur a second validation fee
o repeat the validation after the
site deficiencies are comectad.
A successful Site Validation
is a prerequisite to purchass
ChargePaoint Assure.

CT4021-GW1 Dual Output Gateway Option LISA_ 1 usD 7,210 0 USD 5,788 USD 5,763
Bollard Unit - 208/240V @304 with
Cord Management

CT4001-CCM CT4000 Bollard Concrate Mounting 1 UsDes 0 usDoes ushes
Kit. Bolts: 5/8 - 11 x 8" F1554
Grade 55 hot-dipped galvanized
threaded bolfs - 2 ea. Muts: &8
- Heavy Galvanized Hex Nuts
(DH Rated) - 12 ea. Washers:
Galvanized Washers [ASTM F438)
-2 ea Plastic Template - 1 2a

CT4D00D-ASSURE1 1 prepaid year of ChargePoint 1 USD 740 i} UsSD 740 USD 740
Assure.
Guote Total: UsD 8,111.00
Shipping and Handling: UsD 1680.00
Grand Total: UsD 8,271.00

Sales tax in applicable states (AZ, CA, FL, GA, MA, NY, PA, TX, WA) and shipping fees will be applied to invuice.|

© 2018 ChargeFoint, Inc. 254 East Hacienda Avenue, Campbell, CA 85008 USA
Page 2of3
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Quotation

ChargePoint, Inc.
Diriving a Better Way™
chargepoint. com

Sales Representative: Andrew Croll
E-Mail: andrew croll@chargepoint com
Telephone: 9093005587

Primary Contact: Tyler Mobraten

Bill To Address

Los Alamos County
1000 Central Ave
Los Alamaos MM 87544
us

S0OURCE WELL {NJPA) PRICING
&0 Months Network [ 60 Months Assure

CPEUPPORT-ACTIVE

& 2018 ChargePoint, Inc.

aty List Prica
1 USD 345 100

—chargepoin+

Guote Number: (-30937-1
Date: 81872018

Expires On: G12/2018

5hip To Address
Los Alamos County
10060 Central Ave
Los Alamos MM 87544
us

Total Prica
usno

Unit Prica
usDo

254 East Hacienda Awenue, Campbell, CA BSD0E USA
Page 1of 3
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Product Mams
CREUPPORT-SITEVALID

Product Dascription

Customer works wih thair

DWn contractod to pesform

the construction and station
Installation. CRSUPPORT-
SITEVALID I usad to valldata
that 3 customer Instalation has
been parformed per ChargePoint
publishad requirements. Tha
on-sii= validation of electrical
capacity, ransformers, panels,
LrEAKETs, WiNng. celluar coverage
and that the station Instailation
meets al ChargePolnt publshed
fEl]."I'EITIEmE. ard local codes.

A site I5 defined as a group of
Stations all cornected 1 the same
gateway station. CPSUPPORT-
SITEVALID I priced per gateway
station and sad when the
pustomer ks not using an D&M
Pariner of sef-valldating Channel
Pariner to Install thelr sttions.
Nate that a falled Sie Valkiation
will Incur a second valldation fee
1o repaat the valldation after the
slie deficiencies are comechad.

A successul Site Validation

I @ prerequisie 1o purchasa
ChargePoint Assure.

Cual Ouiput Gateway Option USA,
Bolard Unit - 208220V @304 with
Cord Managsment

CT4021-GW1

CT4D01-CCM CT4D00 Bollard Concrete Mounting
KIt. Bokts: 58 - 11 x 9* F1554
Grage 55 hot-dipped galvanizad
readed boits - 3 £3. NUls: 578

- Heavy Galvanized Hex Nuts

[DH Rated) - 12 a3 Washers:
Galvanized Washers (ASTM F43E)
-Gea. Plastic TEH"]WE- 1ea

Syr Prepald Commercial Cloud
Plan. INciuges Sacune Network
Caonnection, Cn-going Station
Softwars updatas, Station
Inveriory, 247 Driver Support,
Host Support, Sesslon Data

and Analytics, Flzet Viehice
Management and Integration, Fieet
Access Control, Valet Dashbaand,
Power Management (Circuit,
Panel, Site Shanng), Scheduled
Cnarging, Driver Access Control,
Pricing and Automatic Funds
Caoliecton, Waltlist, Wideos [on
supparied hardware),

CRCLD-COMMERCIAL-S

& 2018 ChargePeint, Inc.

-chargepoin+

Gty List Price Disc% Unit Price Total Prica
1 UsD 599 100 usoa usDa
1 usD 7.210 0 UsD 5768 UsD 5763
1 USD 85 o uUsD 95 usD g5
2 usD 1,105 o UsD 1,105 UsD 2,210

254 East Hacienda Avenue, Campbell, CA 25008 LISA

Page 2of3
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-chargepoin+

Product Mame Product Dﬂiﬂﬂnﬂ ﬂ‘t]’ Liat Price Disc¥% Unilt Prica Total Prica
CT4DI0-ASSURES S prepaid years of ChargaPoint 1 WSO 2455 o WSO 2,455 USD 2,495
AEEUre.
Guote Total: USD 10,583.00
Shipping and Handling: USD 180.00
Grand Total: USD 10,723.00

Sales tax in applicable states (AZ, CA, FL, GA, MA, NY, PA, TX, WA) and shipping fees will be applied to invoice.

Guote Acceptance
= Al pricing is confidential between Customer and ChargePoint.
= Al prices are FCA ChargePoint warehouse(s).
= Customer to be invoiced at tme of shipment.
= All invoices are Met 30 days. Credit checks are required for new customers.
= Pricing does not inclede installabion or mounting senvices unless specifically quoted above.
= Additional Purchase Terms and Conditions can be found at hitp:fwww chargepoint. comftermsandconditions
= Purchaser confimns that the shipping and billing infermation provided in the Quotation is accurate for ChargePoint’s shipping and
nVoICing purposes.
By signing this quote | hereby acknowledge that | have the authority to purchase the product detailed on this document on

behalf of my organization. Furthermore, | agree to the above terms and conditions and that this signed quote shall actas a
purchase order.

Signature : Title :
Mame (Print) Diate -
Company Name -

Requested Ship Date :

AF Contact Name :

AP Contact E-Mail :

£ 2018 ChargePoint, Inc. 254 East Hacienda Avenue, Campbell, CA 25008 LISA
Page 3 of 2
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County of Los Alamos

Los Alamos, NM 87544
www.losalamosnm.us

#i Staff Report
a
LOS ALAMOS July 18, 2018
Agenda No.: 8.A
Index (Council Goals):
Presenters: Department of Public Utilities

Legislative File:

11001-18

Title
Status Reports
Body

Each month the Board receives in the agenda packet informational reports on various items. No

presentation is given, but the Board may discuss any of the reports provided.

Attachments

A - Electric Reliability Report
B - Accounts Receivables Report

C - Safety Report

County of Los Alamos

Printed on 7/12/2018



STATUS REPORTS

ELECTRIC
RELIABILITY



LS ALAM®S

Department of Public Utilities

Electric, Gas, Water, and Wastewater Services

Electric Distribution

Reliability
July 18, 2018

Stephen Marez
Senior Engineer
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Page 3

Outages 2018
Twelve Month History June 2018
Total # Accounts 9045
Total # Interruptions 33
Sum Customer Interruption 16833:38:00
Durations hours:min:sec
# Customers Interrupted 6997
SAIFI( APPA AVG. =1.0) N int./cust.
SAIDI (APPA AVG. = 1:00) 1:51 hours:min
CAIDI 2:24 hours:min/INT
ASAI 99.9991% % available

e SAIFI - System Average Interruption Frequency Index
A measure of interruptions per customer (Per Year)

SAIFI= (Total number of customer interruptions)
(Total number of customers served)

e SAIDI - System Average Interruption Duration Index
A measure of outage time per customer if all
customers were out at the same time (hours per year)

SAIDI=(Sum of all customer outage durations)
(Total number of customers served)

e CAIDI - Customer Average Interruption Duration Index

A measure of the average outage duration per customer (hours per

interruption)

CAIDI=(Sum of all customer outage durations )= SAIDI

(Total number of customer interruptions)  SAIFI

e ASAI - Average System Availability Index
A measure of the average service availability (Per unit)

ASAI= (Service hours available) = 8760-SAIDI
(Customer demand hours) 8760
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STATUS REPORTS

ACCOUNTS
RECEIVABLES



Los Alamos County Utilities Department
Active Receivables Over 90 Days Past Due
June 28, 2018

Account Acct Comments 90-119 120 +
Type

2021698 COMM  No payment made since 7/1 107.18 -

2007777 RES Payment of $633.04 on 7/6 156.42 -

2097818 RES Balance from 2015, new hill issued on 6/24 - 118.98

2012293 RES Balance from 2015, new bill issued on 6/19 - 216.10

2002399 COMM  No payment made since 7/1 - 1,050.00
263.60 1,385.08

TOTAL $ 1,648.68




Los Alamos County Utilities Department
Receivables More than 60 Days Inactive

June 28, 2018

OUTSTANDING # OF OUTSTANDING # OF
YEAR 6/28 ACCOUNTS 6/1 ACCOUNTS
FY14 27,827.34 86 28,080.82 89
FY15 23,300.97 83 25,397.27 86
FY16 18,699.63 75 20,890.23 81
FY17 27,787.48 71 27,823.57 71
FY18 18,279.89 79 9,672.23 55
TOTAL $ 115,895.31 394 1% 111,864.12 382

(@)




STATUS REPORTS

SAFETY



DATE TYPE DEPT EE# | PROP CAUSE
06/15/18 PD ELDIST 8462 1263 |[Stone flew up; broke windshield
06/27/18 PD PARKS 7540 1058 |EE found veh backed into while parked

-




DOl REPT DT|TYPE|DESC
PD |Property Damage
Bl |Bodily Injury
Pl |Personal Injury
06/19/18 | 06/20/18 | PD |Clmnt alleges sewer b-u from Co. clog
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