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Appendix A: Landscape Palettes

The Landscape Guidelines Palettes will provide recommendations for newly land-

scaped areas and replacement plant materials consistent with campus standards

and the campus aesthetic.

A LANDSCAPE PALETTES

Appendix B: Technical Reports

Parallel to the Master Plan process, the campus infrastructure was evaluated by

the subconsultants who were apart of the Master Plan team. Their reports are

produced here in their original forms.

B.1 TRAFFIC ENGINEERING REPORT
INTRODUCTION
EXISTING CONDITIONS
TRANSPORTATION FACILITIES TO SUPPORT
PROPOSED MASTER PLAN

B.2  UTILITIES ENGINEERING
CAMPUS CHW SYSTEM
CAMPUS HHW SYSTEM
CAMPUS NATURAL GAS SYSTEM
PHOTOVOLTAIC CONCEPT
ENERGY USAGE AND GHG EMISSIONS

B.3  ELECTRICAL INFRASTRUCTURE/INFORMATION
TECHNOLOGY AND COMMUNICATION
ELECTRICAL INFRASTRUCTURE HILIGHTS
PART A: CAMPUS 12KV POWER INFRASTRUCTURE
PART B: UV AREA ELECTRIC POWER INFRASTRUCTURE
IT INFRASTRUCTURE HIGHLIGHTS

Envisioning Our Future

B.1-1
B.1-2
B.1-2

B.1-11

B.2-1
B.2-2

B.2-11
B.2-18
B.2-24
B.2-35

B.3-1
B.3-2
B.3-3
B.3-14
B.3-22



PART A: CORE CAMPUS IT INFRASTRUCTURE B.3-23

PART B: UV AREA IT INFRASTRUCTURE B.3-29
B.4  CIVIL ENGINEER REPORT B.4-1
CAMPUS SANITARY SEWER SYSTEM B.4-2
CAMPUS DOMESTIC WATER INFRASTRUCTURE B.4-10
CAMPUS STORM DRAINAGE SYSTEM B.4-18

Appendix C: University Village
Design Guidelines

The University Village is an urban design concept within the CSUDH 2018 Master Plan.

Unless otherwise noted, the analyses and reports produced for this Appendix include all
the parcels of the University Village.

C UNIVERSITY VILLAGE DESIGN GUIDELINES C-1
INTRODUCTION, VISION, APPLICATION C-11
SITE DEVELOPMENT GUIDELINES C-21
ARCHITECTURAL DESIGN GUIDELINES C-27
LANDSCAPE ARCHITECTURAL DESIGN GUIDELINES C-41

CIVIL, ELECTRIC POWER, AND MECHANICAL SYSTEMS-
DESIGN AND SITE DEVELOPMENT GUIDELINES C-77
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Appendix A: Landscape Palettes

The University Village is an urban design concept within the CSUDH 2018 Master Plan that integrates
the academic core and the student residential community with a neighborhood of retail and business
communities and campus apartment housing to create a live/work/play environment with synergistic
connections to the University’s mission and purpose. Unless otherwise noted, the Design Guidelines
analyses and reports appearing in this Appendix address all the parcels of the University Village.
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A-2 Appendix A: Landscape Palettes

Trees

Habitat

Form

Zone

Characteristic

Cultural Needs

Bird
Pollinator

Tall Upright

Tall Broad

Large Spreading
Small Upright

Small Spreading

Palm

Campus Edge

California

Australia

Mediterranean

S. Africa/Chile

Deciduous

Evergreen
Flower Color
California Native

Drought Tolerant

Special Watering

Protect from Frost

Plant in Shade

Protect from Wind

Acacia stenophylla
Shoestring Acacia

<

Acacia willardiana
Palo Blanco

£

Acer macrophyllum
Bigleaf Maple

Aesculus californica
California Buckeve

Agonis tlexuosa "Atter Dark'
Peppermint Tree

Arbutus unedo
Strawbery Tree

pi

Brachychiton discolor
Queensland Lacebark

pi

Brahea armata
Mexican Blue Palm

Butia capitata
Pindo Palm

Calamus caryotoides
Fishtail Palm

Callistemon citrinus
Lemon Bottlebrush

Callistemon viminalis
Weeping Bottlebrush

Calocedrus decurrens
Incense Cedar

Cedrus deodara
Deodar Cedar

Cercis occidentalis

Western Redbud

pi

Chilopsis linearis
Desert Willow

Chitalpa tashkentensis
(No Common Namel]

oY

Citrus cultivars

Sy California State University
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Citrus
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Appendix A: Landscape Palettes A-3

Trees

Habitat

Form

Zone

Characteristic

Cultural Needs

Bird
Pollinator

Tall Upright

Tall Broad

Large Spreading
Small Upright

Small Spreading

Palm

Campus Edge

California

Australia

Mediterranean

S. Africa/Chile

Flower Color
California Native
Drought Tolerant
Special Watering
Protect from Frost
Plant in Shade

Deciduous
Evergreen

Protect from Wind

Cupressus sempervirens 'Fastigiata'

Italian Cypress

Eucalyptus citriodora
Lemon Scented Gum

Eucalyptus sideroxylon
Red Ironbark

Grevillea robusta

Silky Oak

Ficus macrophylla
Moreton Bay Fig

Jubaea chilensis
Chilean Wine Palm

Laurus nobilis
True Laurel

Leucadendron argenteum
Silver Tree

Lyanothamnus floribundus
Caltalina Ironwood

Maytenus boaria
Mayten Tree

Melaleuca nesophila
Pink Melaleuca

pi

Melaleuca quinquenervia
Caieput Tree

Olea africana
African Olive

Olea europaea 'Swan Hill'
Fruitless Olive Tree

Parkinsonia aculeata
Mexican Palo Verde

Parkinsonia floridum
Palo Verde

Phoenix canariensis
Canary Island Date Palm

Phoenix dactylifera
Date Palm

Guidelines for 2018 Master Plan
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Trees

Habitat

Form

Zone

Characteristic

Cultural Needs

Bird
Pollinator

Tall Upright

Tall Broad

Large Spreading
Small Upright

Small Spreading

Palm

Campus Edge

California

Australia

Mediterranean

S. Africa/Chile

Deciduous

Evergreen
Flower Color
California Native

Drought Tolerant

Special Watering

Protect from Frost

Plant in Shade

Protect from Wind

Pinus canariensis
Canary Island Pine

Pinus pinea
Italian Stone Pine

Pinus torreyana
Torrey Pine

Platanus racemosa
California Sycamore

Punica granatum
Pomegranate

Podocarpus elongatus
Breeder River Yellow Wood

Podocarpus latifolius

Yellow Wood

Populus fremontii
Western Cottonwood

Prosopis chilensis
Chilean Mesquite

Quercus agrifolia
Coast Live Oak

Quercus chrysolepis
Canyon Live Oak

Quercus engelmannii

Mesa Oak

Quercus suber

Cork Oak

Salix laevigata
Red Willow

Sequoia sempervirens 'SantaCruz'

Coast Redwood

Umbellularia californica
Cdlifornia Laurel

Vitex-agnus castus
Chaste Tree

(oY

Sy California State University

DOMINGUEZ HILLS

Washingtonia filifera
California Fan Palm
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Appendix A: Landscape Palettes A-5

Shrubs, Perennials,
Grasses, Cactus,
Agaves, and
Succulents

Habitat

_n
o
9
3

Zone

Characteristic

Cultural Needs

Birds
Pollinator

Large Spreading

Large Mounding

Large Upright

Low Spreading

Low Mounding

Ornamental Grass

Perennial Accent

Campus Edge

California

Australia

Mediterranean

S. Africa/Chile

California Native

Deciduous
Evergreen

Drought Tolerant

Special Watering
Protect from Frost
Plant in Shade

Protect from Wind

Achillea millefolium
Yarrow

<
5| Flower Color

RS

Achillea filipendulina
Fernleaf Yarrow

T. X<

Acacia culiriformis
Knife Acacia

~

Acacia greggii
Catclaw Acacia

~<

Acacia redolens
Prostrate Acacia

Acanthus mollis
Bear's Breech

YW

Agapanthus africanus
African Lily

(oY

Agave 'Blue Glow'
Blue Glow Agave

Agave desertii
Desert Agave

Aloe africana
Spiny Aloe

Aloe barberae
Tree Aloe

pi

Aloe 'Blue EIf'
Blue Elf Aloe

Aloe vera
Coral Aloe

Alstroemeria spp.
Peruvian Lily

Anigozanthos 'Big Red'
Big Red Kangaroo Paws

Anigozanthos 'Bush Sunset'
Kangaroo Paws

Anigozanthos flavidus
Dwarf Kangaroo Paws

Arctostaphylos 'Emerald Carpet'
Emerald Carpet Manzanita

Guidelines for 2018 Master Plan
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Habitat Zone Characteristic Cultural Needs

_n
o}
9
3

Shrubs, Perennials,
Grasses, Cactus,
Agaves, and
Succulents

Birds

Pollinator

Large Spreading
Large Mounding
Large Upright
Low Spreading
Low Mounding
Ornamental Grass
Perennial Accent
Campus Edge
California
Australia
Mediterranean

S. Africa/Chile
Deciduous
Evergreen

Flower Color
California Native
Drought Tolerant
Special Watering
Protect from Frost
Plant in Shade
Protect from Wind

Arctostaphylos glauca
Big Berry Manzanita

p3

Arctostaphylos hookeri w,
Monterey Manzanita pi

Arctostaphylos 'Howard McMinn'
McMinn Manzanita

Artemisia californica
California Sagebrush

Artemisia 'Powis Castle'
(No Common Name)

Asclepias speciosa pu,
Showy Milkweed r

Baccharis pilularis
Prostrate Coyote Brush

Berberis aquifolium
Oregon Grape

Berberis darwinii
Darwin's Barberry

Berberis 'Golden Abundance'
Golden Abundance Barberry

Calamagrostis foliosus
Mendocino Reed Grass

Calandrina grandiflora y
Rock Purslane P

Callisetmon 'Little John'
{No Common Name)

Calycanthus occidentalis ;
Spice Bush P

Carex pansa
Cadlifornia Meadow Sedge

Carex spissa
San Diego Sedge

Carpenteria californica
Bush Anemone

Ceanothus 'Concha! b
Concha Ceanothus

‘3 california State University L.
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Appendix A: Landscape Palettes A-7

Shrubs, Perennials,
Grasses, Cactus,
Agaves, and
Succulents

Habitat

Form

Zone

Characteristic

Cultural Needs

Birds
Pollinator

Large Spreading

Large Mounding

Large Upright

Low Spreading

Low Mounding

Ornamental Grass

Perennial Accent

Campus Edge

California

Australia

Mediterranean

S. Africa/Chile

California Native

Deciduous
Evergreen

Drought Tolerant

Special Watering
Protect from Frost
Plant in Shade

Protect from Wind

Ceanothus 'Joyce Coulter'
Joyce Coulter Ceanothus

o | Flower Color

Ceanothus 'Ray Hartman'
Ray Hartman Ceanothus

o

Chamelacium 'Matilda'

Waxflower

pi

Cistus salviifolius
Sageleaf Rockrose

Clivia miniata
Kaffir Lily

Cocculus laurifolius
Laurel Leaf Snailsneed

Coprosma 'Evening Glow'
Evening Glow Coprosma

Cordyline australis
Giant Dracaena

Cordyline 'Festival Grass'
Red Fountain Cordyline

Correa alba
'Dusky Bells'

Correa pulchella spp.
Pink Australian Fuschia

Cotyledon obriculata
Pig's Ear

Crassula corymbulosa 'Red Pagoda'
Red Pagoda Crassula

Crassula capitella 'campfire’
Campfire Crassula

Crassula lycopodioides

Watch Chain Crassula

Dendromecon harfordii
Island Bush Poppy

Dietes species
Fortnight Lily

Dodonea viscosa
Hopseed bush

Guidelines for 2018 Master Plan
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Habitat Zone Characteristic Cultural Needs

_n
o}
9
3

Shrubs, Perennials,
Grasses, Cactus,
Agaves, and
Succulents

Birds

Pollinator

Large Spreading
Large Mounding
Large Upright
Low Spreading
Low Mounding
Ornamental Grass
Perennial Accent
Campus Edge
California
Australia
Mediterranean

S. Africa/Chile
Deciduous
Evergreen

Flower Color
California Native
Drought Tolerant
Special Watering
Protect from Frost
Plant in Shade
Protect from Wind

Echinocactus grusonii
Golden Barrel cactus

Echium candicans
Pride of Madeira

Encelia californica
Coastal Encelia

Elaeagnus pungens
Silverberry

Epilobium canum
Cadlifornia Fuchsia

Eremophila racemosa pi,
Easter Eqg Emu Bush oy

Euphorbia characias
Large Mediterranean Spurge

Festuca californica
Cdlifornia Fescue

Festuca glauca
Blue Fescue

Festuca mairei
Atlas Fescue

Festuca rubra
Red Fescue

Fouquieria splendens
Ocotillo

Fremontodendron californicum
California Flannel Bush Y

Galvezia speciosa
Island bush-snapdragon

Garrya elliptica 'James Roof'

Silktassel

Grevillea species . pi,w
(No Comon Name) LS

Grewia occidentalis y
Lavendar Star Flower i

Helianthemum cultivars Y,
Rock Rose pi, r

DOMINCGUEZ HILLS Envisioning Our Future
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Appendix A: Landscape Palettes A-9

Shrubs, Perennials,
Grasses, Cactus,
Agaves, and
Succulents

Habitat

Form

Zone

Characteristic

Cultural Needs

Birds
Pollinator

Large Spreading

Large Mounding

Large Upright

Low Spreading

Low Mounding

Ornamental Grass

Perennial Accent

Campus Edge

California

Australia

Mediterranean

S. Africa/Chile

Flower Color
California Native

Deciduous
Evergreen

Drought Tolerant

Special Watering
Protect from Frost
Plant in Shade

Protect from Wind

Helictotrichon sempervirens
Blue Oat Grass

Heteromeles arbutifolia
Toyon

Jasminum mesnyi
Primrose jasmine

Juncus patens
Caliornia Gray Rush

Juncus textilis
Basket Rush

Juniperus californica
California Juniper

Juniperus chinensis 'Torulosa'
Hollywood Juniper

Juniperus chinensis var. sargentii
(No Common Name]

Juniperus chinensis 'Sea Green'
(No Common Name)

Juniperus x pfitzeriana 'Aured’
(No Common Name]

Juniperus x pfitzeriana 'Glauca'
(No Common Name)

Justicia californica
Chuparosa

Kniphofia Spp.
Red Hot Poker

o, r

Lantana camara
Yellow Sage

(oY

Lavandula angustifolia
English Lavender

(oY

Lavandula stoechas
Spanish Lavender

Lavatera ossurgenﬁﬂorcl
Tree Mallow

Leonotis leonorus
Lion's Tail

Guidelines for 2018 Master Plan
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Habitat Zone Characteristic Cultural Needs

_n
o}
9
3

Shrubs, Perennials,
Grasses, Cactus,
Agaves, and
Succulents

Birds

Pollinator

Large Spreading
Large Mounding
Large Upright
Low Spreading
Low Mounding
Ornamental Grass
Perennial Accent
Campus Edge
California
Australia
Mediterranean

S. Africa/Chile
Deciduous
Evergreen

Flower Color
California Native
Drought Tolerant
Special Watering
Protect from Frost
Plant in Shade
Protect from Wind

Leymus cinereus

Gray Wild Rye

Leptospermum laevigatum
Australian Tea Tree

Leucadendron linifolium
Lineleaf Conebush

Leucadendron jester
Sunshine Conebush

Leucandendron salignum 'Blush'

Willow Cone Bush

Leucospermum c. 'Flame Giant'
Giant Orange Nodding Pincushion

Lomandra longifolia 'Breeze'
Matt Rush

Melaleuca armillaris
Drooping Melaleuca

Melianthus major
Honey Bush

Mimulus guttatus
Seep Monkey Flower

Muhlenbergia rigens
Deer Grass

Muhlenbergia lindheimeri
Lindheimer's Muhly

Nassella pulchra

Purple Needle Grass Py

Pelargonium spp. w,r
(No Common Name) pi

Penstemon hybrids pi,
Bearded Tongque pu

Phlomis fruticosa
Jerusalem Sage

Photinia x fraseri
Fraser photinia

Plumbago auriculata b w
Cape Plumbago ’

‘3 california State University L.
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Appendix A: Landscape Palettes A-11

Habitat Form Zone Characteristic Cultural Needs
Shrubs, Perennials, o o 8 o | o % -
= = C it
Grasses, Cactus s 5 x 2 20 §le § = .5 S|l5 £ g 3
' d 5 23T EIE . . 29 2|22
Agaves, and 5ls 2 3 53 &8 Blg 2 5 B|38 8¢ ¢xl3< 2+
s £(8% & & 2 e 5|82 £ 5 %2 282 Py & & 8
Succulents Eslo gz 358 8|55 338 |82 2% 2lg&ze5E ¢
ol 3 3 4 4 2|l O < £ |l @ o O a|lvyw &4 & o
Punica granatum 'Nana' o
Pomegranate
Rhus ovata i
Sugar Bush P
Romneya coulteri w
Matiliia Poppy
Rosa californica .
Californica Wild Rose P
Rosmarinus officinalis b
Rosemary
Salvia 'Allen Chickering'
Allen Chickering Sage Py
Salvia clevelandii
Cleveland Sage Py
Salvia greggii py,
Autumn Sage r, pi
Salvia leucantha
Mexican Sage Py
Senecio spp.
Blue Chalk Sticks
Sisirinchium bellum b
Blue-Eyed Grass
Stachys byzantina
Lamb's Ear Py
Strelitzia reginae
Bird of Paradise
Tecoma capensis o
Cape Honeysuckle
Thymus species By
Thyme
Trichostema lanatum
Woolly Blue Curls Py
Vitex agnus-castus
Chaste Tree Py
Westringia fruticosa W
Coast Rosemary
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Habitat Form Zone Characteristic Cultural Needs
L]

Shrubs, Perennials, 2 . o -
o o <] € =
G C 2E_ 504 B, ;s £ 583,

rasses, Cactus, T 35 £ £ £ 2 §5[% g8 = 5 2 o £ 3
8 § @2 T ©W T «|=T g U e) sl 3 & © ¢
s|5 83 &8 8 § £ 5|9 & 5 8 F|38 5§ 88 @ £|3 £ 5 8
Agaves, and sl& =5 5 3 8 Z|lg €2 5 8|8 8¢V £ =([3 £ ¢ <
0] 0] [0) (%2} = c [oN o o = E | (o) o o o | & O 9]
2 Sl o o 8 §lge £ § 5 £|1€C 2 £ £ 3|lg £ £ @2
S I ¢ T2 P2 2 3 3 £ 5 5 %3 3 3 ¢ & T 2|18 © =8 ©
uccuienrs = 2|8 838 8 8 8 O 2|0 O € 2 v|lo & € O 4a|léd & & o

Westringea "Wynyabbie Gem' -

(No Common Name)

Xylosma congestum 'Compacta'
Shiny Xylosma
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Appendix A: Landscape Palettes A-13

Habitat

Form

Zone

Characteristic

Cultural Needs

Ground Covers

Birds
Pollinators

Low

Mounding
Shrubby

Small Areas

Large Areas

Perennial Accent

California

Awustralia
Mediterranean

S. Africa/Chile

Deciduous

Flower Color
California Native

Evergreen

Drought Tolerant

Special Watering
Protect from Wind

Protect from Frost
Plant in Shade

Achillea millefolium
Fernleaf Yarrow

<
=

pi, w

Aptenia cordifolia
Hearts and Flowers

Arctostaphylos 'Emerald Carpet'
Dwarf Manzanita

Arctostaphylos uva-ursi 'Point Reyes'
Dwarf Manzanita

Arctotheca calendula

Cape Weed

Baccharis pilularis 'TwinPeaks'
Coyote Brush

Berberis repens
Creeping Barberry

Bougainvillea spectabilis
Bougainvillea

Ceanothus g. hor. 'Santa Ana!'
Carmel Creeper

Ceanothus maritimus
Maritime Ceanothus

Dalea greggii
Trailing Indigo Bush

Delosperma cooperi
Hardy Ice Plant

(oY

Dymondia margarete

Dymondia

Eriogonum fasciculatum 'Dana Point'
Dana Point Buckwheat

Eriogonum f. 'Theodore Payne'
Theodore Payen Buckwheat

Euphorbia rigida
Silver Spurge

Fragaria chiloensis
Sand Strawberry

Gazania rigens
Trailing Gazania

Guidelines for 2018 Master Plan
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Habitat

Form

Zone

Characteristic

Cultural Needs

Ground Covers

Birds
Pollinators

Low

Mounding
Shrubby

Small Areas

Large Areas

Perennial Accent

California

Awustralia
Mediterranean

S. Africa/Chile

Deciduous

Evergreen
Flower Color
California Native

Drought Tolerant

Special Watering
Protect from Frost
Plant in Shade

Protect from Wind

Grevillea spp.
(No Common Name]

T.

Hedera canariensis
Akgerian Ivy

Heuchera maxima
Island Alum Root

Heuchera sanguinea
Coral Bells

pi

Iva hayesiana
San Diego Marsh Elder

Lantana c. 'Spreading Sunshine'
Yellow Lantana

Lantana montevidensis
Trailing Lantana

Leymus triticoides
Creeping Wildrye

Mahonia repens
Creeping Mahonia

Myoporum parvifolium 'Pacific Creek'
Creeping Myoporum

Osteosperum fruticosum
Trailing African Daisy

(oY

Ribes viburnifolium
Catalina Perfume

Rosmarinus o. 'Lockwood de Forest'
Prostrate Rosemary

Rosmarinus o. 'Prostratus'
Prostrate Rosemary

Salvia 'Bee's Bliss'
Bee's Bliss Sage

Salvia |. 'Point Sal Spreader
Point Sal Spreader Sage

Salvia sonomensis
Creeping Sage

Envisioning Our Future




Appendix A: Landscape Palettes A-15

Habitat Form Zone Characteristic Cultural Needs
- el
c 9 '-.qzj g g) § o §
. —_ —
2 2 5. 5 2 2|8 % 3 %
= Ble 5 8 F|13%3 § 8§ @ £33 £ 5 8
o 5 £ c = = <] (0] c | =
. Ble = 2 Sle 22 |3 58 8 2|8 8 £ 3
i d li Ts5|g 2 & 255 38 <% 8 3% B|g 8 5 ¢
Vinesand Espaliers |5 2[5 § £ & 3|8 2 £ 4|8 & 2 § &[&8 & 2 &
Beaumontia grandiflora w
Easter Lily Vine
Bougainvillea sp. r, pi
Bougainvillea o,
Citrus cultivars
Citrus
Cissus antartica
Kangaroo Vine
Cissus hypoglauca
Water Vine
Clematis lasiantha
Chaparral Clematis v
Clytostoma callistegioides .
Violet Trumpet Vine P!
Distictis buccinatoria
v
Blood-Red Trumpet Vine
Ficus pumila
Creeping Fia
Hardenbergia comptoniana
(No Common Name) PY
Jasminum angulare w
South African Jasmine
Jasminum humile w,
Italian Jasmine pi
Jasminum officinale w
Poet's Jasmine
Lonicera hispidula
. W,y
Twin Berry
Lonicera subspicata .
Chaparral Honeysuckle P!
Mandevilla laxa
Chilean Jasmine v
Pandorea jasminoides w,
Bower Vine pi
Pandorea pandorana
Wonga Wonga Vine vy
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Habitat Form Zone Characteristic Cultural Needs
- el
- 2 |2 3B <
-— —
g = s 2 §|l&8 = 3
2 e 5. S Z 3|5 € 8 €
. ‘>| o s x| 3% = [} s == S & o
o « €|l 2 £t Zlo § V ¢ x|Z = =
] o == = o 2 =] o = = —g’ S 5 c pet
o C o = o T [G2 Ie] E 3F £ el =) %) el g 5 5 — O
Vi d Espali TS|l2 g g 2|5 38 |8 g 25 BlE OB oo
ines an spaiers z 2|8 6 5 84 S|l < 2 4|l & O &|lHd & & &
Punica granatum o
Pomegranate
Pyrostegia venusta o
Flame Vine
Solandra maxima y
Cup-of Gold Vine
Solanum laxum w
Potato Vine
Thunbergia gregorii o
Orange Clock Vine
Vitis californica
California Wild Grape
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Appendix B: Technical Reports
B.1: Traffic Engineering Report

The University Village is an urban design concept within the CSUDH 2018 Master Plan that integrates
the academic core and the student residential community with a neighborhood of retail and business
communities and campus apartment housing to create a live/work/play environment with synergistic
connections to the University’s mission and purpose. Unless otherwise noted, the Design Guidelines
analyses and reports appearing in this Appendix address all the parcels of the University Village.

B.1  TRAFFIC ENGINEERING REPORT B.1-1
INTRODUCTION B.1-2
EXISTING CONDITIONS B.1-2
TRANSPORTATION FACILITIES TO SUPPORT PROPOSED PLAN B.1-11
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B.1-2 Appendix B: Technical Reports
B.1: Traffic Engineering Report
Introduction

California State University - Dominguez Hills (CSUDH) is developing a Master Plan to guide the
development and growth of the campus over the next 20 years and beyond. The Master Plan
includes new campus-serving uses including academic facilities and student residences, as well as
a new retail, residential, and parking development program for the east side of campus, University
Village, which will include campus apartment housing, campus business park, and retail space.

In order to develop recommendations for the transportation facilities necessary to support the
full build-out of the Master Plan, Fehr & Peers undertook an analysis that included the following
components:

e Assessment of existing vehicle volumes at key intersections surrounding the campus

e  Trip generation analysis of proposed Master Plan build-out conditions, including the Uni-
versity Village components

e  Zip-code analysis of existing students, faculty and staff to understand the geographic dis-
tribution of campus visitors

e  Parking utilization study to understand existing parking patterns and overall parking
demand

e AutoTURN analysis to determine required roadway widths and turning radii to support
buses, fire trucks, and passenger vehicles

e Assessment of proposed bicycle facilities to ensure safe, comfortable access for bicyclists
throughout campus

Based on the above analysis, this report provides recommendations on the transportation facilities
needed to support the increased intensity of use that is included within the Master Plan. This
report includes the following sections:

e  Existing Conditions
o Circulation and access
) Bicycle and pedestrian facilities
) Parking
o Transit services
e  Transportation Facilities to Support Proposed Master Plan
o Circulation and access
) Bicycle facilities
o Parking

o Transit hub
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Existing Conditions

This section briefly describes the existing transportation facilities within the CSUDH Master Plan
area, including a description of surrounding streets and freeways, transit, existing and planned
bicycle facilities, and the parking resources currently on the site.

CIRCULATION AND ACCESS

Circulation throughout the Plan area and to the adjacent University campus buildings is provided
by internal campus roads including Pacific View, Birchknoll, Dominguez Hills Parkway West, Glenn
Curtiss, Unity, International, and Dominguez Hills (frontage road to Victoria Street). Additional
circulation through the area with student housing is provided behind gates, and offers residents
adjacent, head-in parking and slow-speed, 1-way travel.

Local access to the site is provided via the following arterials:

e  Victoria Street — Victoria Street has two travel lanes in each direction, raised or painted
median, turn pockets, and on-street parking.

e  Central Avenue — Central Avenue has two travel lanes in each direction, raised median,
turn pockets, and on-street parking is prohibited.

e University Drive — University Drive has two travel lanes in each direction, raised median
or painted median, turn pockets, bike lane in each direction, and on-street parking is pro-
hibited.

e  Avalon Boulevard — Avalon Boulevard has three travel lanes in each direction, raised
median, turn pockets, and very limited on-street parking.

Regional access to the site is provided via the following freeways:

e SR-91 - Approximately % mile north of the Plan area, with ramps near Central Avenue and
Avalon Boulevard.

e  |-110 - Approximately 1% miles west of the Plan area, with ramps near Victoria Street.
e |-405 - Approximately two miles southwest of the Plan area, with ramps near Avalon Bou-
levard.

BICYCLE AND PEDESTRIAN FACILITIES

There is a bike lane present on University Drive that extends from Avalon Boulevard to Wilmington
Avenue, approximately % mile east of the campus. However, the posted speed of 45 mph along



University Drive provides an unappealing environment for bicycling. The bike lane on University
Drive connects to bike lanes extending south of the campus to Del Amo Boulevard along Central
Avenue and Avalon Boulevard. There are no bicycle facilities that provide access to the campus
from the east, west or north.

There are sidewalks on both sides of Victoria Street between Avalon Boulevard and Central
Avenue. There is a continuous sidewalk on the east side of Avalon Boulevard between Victoria
Street and University Drive. The sidewalk on the west side of Avalon Boulevard is not continuous
because it drops back to the frontage road in several locations. Pedestrian facilities along Avalon
Boulevard or the adjacent frontage road are present between Victoria Street and University Drive.
There are sidewalks on both sides of University Drive between Avalon Boulevard and Pepperdine
Drive. Between Pepperdine Drive and Central Avenue, there is only a paved sidewalk on the south
side of University Drive, with the exception of a 500-foot paved sidewalk segment on the north
side of University Drive, just west of Central Avenue. There are sidewalks on both sides of Central
Avenue, between Victoria Street and University Drive.

There are marked crosswalks across all intersection legs at the intersections of Victoria Street and
Avalon Boulevard, Victoria Street and Central Avenue, and University Drive and Central Avenue.
At the intersection of University Drive and Avalon Boulevard, there is a marked yellow crosswalk
across University Drive on the east leg of the intersection. Additional marked crosswalks provide
pedestrian access to the campus at Victoria Street/Tamcliff Avenue, Victoria Street/Birchknoll
Drive, and Central Avenue/Glenn Curtiss Street.

PLANNED FACILITIES

The following bicycle facility improvements are proposed in the 2013 City of Carson Master Plan
of Bikeways:

. University Drive, between Avalon Boulevard and Central Avenue:

o Option 1: Colored bike lane

o  Option 2: Road diet with two-way cycletrack and 6’ bike lane with 3’ buffer
e  Victoria Boulevard, between Avalon Boulevard and Central Avenue:

) Option 1: 6’ bike lanes with 2’ buffers

o Option 2: 15’ two-way cycletrack
e Avalon Boulevard, between Victoria Street and University Drive:

) Option 1: 6’ colored northbound bike lane and 6’ colored southbound bike lane with 2’
buffer
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) Option 2: 15’ two-way cycletrack
e  Central Avenue, between University Drive and Victoria Street:
o Option 1: 6’ colored bike lanes with 4’ buffers on both sides
) Option 2: 12’ cycletrack and 6’ bike lane with 4’ buffer, with bike signals at intersections

) Option 3: Add “Bike Path” signage and pavement markings on path, with signage notify-
ing motorists of crossing bicyclists at intersections

PARKING

In the Plan area, parking is currently provided on 20 surface lots and parking areas, totaling over
4,800 spaces. Table 1 (on page A-4) contains an inventory of parking spaces in each lot. Parking on
campus is paid at a rate of $15.39 per month for faculty, $110 per semester for students, and $6
per day for visitors.

TRANSIT SERVICE

CSUDH operates a shuttle for students, connecting the campus to the Metro Silver Line and the
Metro Blue Line. The shuttle is free for students and runs Monday through Thursday.

Additional transit serving the campus includes the following nearby routes:

o Metro Bus Line 130 — Line 130 travels east/west along Victoria Street, connecting the cam-
pus to the Metro Silver Line to the west and the Metro Blue Line to the east.

e Metro Bus Line 53 — Line 53 travels north/south along Central Avenue (terminating at Vic-
toria Street), connecting the campus to Downtown Los Angeles.

e Metro Bus Line 205 — Line 205 travels north/south along Avalon Boulevard, connecting the
campus to San Pedro, Harbor-UCLA Medical Center, and the Metro Blue and Green Lines.

e Metro Bus Line 246 — Line 246 travels north/south along Avalon Boulevard, connecting the
campus to San Pedro and the Harbor Gateway Transit Center.

e  Metro Bus Line 45 — Line 45 runs north/south along Avalon Boulevard, connecting the
campus with Downtown Los Angeles and Lincoln Heights. This line extends to the Plan Area
during Owl Service only.

e Metro Bus Line 52 — Line 52 runs east/west along Victoria Street and north/south along
Avalon Boulevard north of CSUDH, connecting the campus with Harbor Gateway Transit
Center, Downtown Los Angeles and Koreatown.

e  Torrance Transit Line 6 — Line 6 travels west on Victoria to Figueroa Street and north on
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TABLE 1 PARKING INVENTORY

LOT # REGULAR HANDICAP RESERVED Chay FLECTRIC  RACULTY/ M MOTOR-CYCLE ot
1 528 3 10 0 0 0 5 0 546
2 543 33 15 0 4 83 5 0 683
3 553 25 21 23 6 24 22 8 682
4A 255 10 2 0 0 0 4 9 280
4B 250 0 0 0 0 0 0 0 250
5A 132 13 9 0 0 0 5 3 162
5B 164 11 9 0 0 0 0 3 187
6A 552 0 0 0 0 0 0 0 552
6B 192 29 0 14 0 61 0 0 296
7A 482 0 7 0 0 0 0 5 494
7B 520 14 0 0 0 0 0 0 534
8 (Central Plant) 7 1 0 0 1 0 0 0 9
9 (ERC/La Corte Hall) 0 4 0 0 2 0 6 0 12
10 (Gym) 0 4 1 0 0 0 4 0 9
11 (North Welch Hall) 0 8 2 0 0 0 7 0 17
12 (West Welch Hall) 0 2 6 0 0 0 0 0
13 (Natural Sciences Lower) 0 2 0 0 0 0 2 0 4
14 (Natural Sciences Upper) 0 6 0 0 0 0 6 0 12
15 (Physical Plant) 0 3 0 0 2 0 26 0 31
16 (South Academic Complex) 0 8 0 0 0 0 7 0 15
17 (Social Behavioral Sciences) 0 0 16 0 0 0 4 0 20
18 (School of Ed.) 0 9 0 0 0 0 1 0 10
19 (Theater) 0 2 0 0 0 6 0 8
20 (Small College Complex) 0 0 0 0 0 20 0 26
Total 4,178 187 104 37 15 168 130 28 4,847

Source: National Data Services, Inc. and Fehr & Peers, November 2016.
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Central to Walnut Street, connecting the campus to Torrance Civic Center, Metro Silver
Line, and Metro Blue Line.

e  LongBeach Transit Line 1 — Line 1 travels west on Victoria Street and south on Avalon Bou-
levard, connecting the campus to Downtown Long Beach and the Metro Blue Line.

e  Carson Circuit Route A — Line A runs north/south along Avalon Boulevard and east/west
along Victoria Street and University Drive, connecting the campus with the South Bay Pavil-
ion and several residential areas in Carson to the east and south.

e  Carson Circuit Route E — Line E runs north/south along Avalon Boulevard, connecting the
campus with the South Bay Pavilion and several residential areas in Carson to the east and
south.

Table 2 presents the number of daily bus boardings and alightings at seven of the bus stops on or

TABLE 2 DAILY RIDERSHIP ACTIVITY
Total Boardings +

Bus Stop Location Boardings  Alightings Alfelritee
Avalon & Victoria 433 427 860
Avalon & 185th St 32 27 59
Avalon & University 63 64 127
Rainsbury & Victoria 7 7 14
Tamcliff & Victoria 167 161 328
CSUDH Campus 378 341 719
Central & Victoria 54 76 130

Source: LA County Metro, Long Beach Transit, October 2014, via the Metro Active Transportation
Strategic Plan.
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adjacent to the CSUDH campus. The on-campus stop and the Avalon & Victoria stop see the most
daily activity. This table includes available data from Metro and Long Beach Transit, but does not
include data from the Carson Circuit or Torrance Transit.

EXISTING TRAFFIC PATTERNS

Traffic counts were collected on November 2, 2016 at three entry/exit driveways on campus:
Tamcliff Avenue at Victoria Street, Birchknoll Drive at Victoria Street, and Toro Center Drive at
University Drive. Figure 1 and Figure 2 provide a summary of the share of total vehicles counted
that entered and exited campus at each of the three locations during the AM and PM peak hours,
respectively. This analysis shows that the Birchknoll entrance to campus is the most heavily used
of the three that were counted, likely due in large part to the three large parking lots that can
be accessed from Birchknoll. During the AM peak hour, over 2/3 of vehicles entering or exiting
campus used the driveways along Victoria Street. During the PM peak hour, over 75% of vehicles
entering or exiting campus used those driveways.

Fehr & Peers also conducted a geographic distribution analysis of the residential location of
students, staff and faculty to understand existing commute routes and future campus access
points at full build-out of the Master Plan. The results of this analysis are presented in Figures 3, 4
and 5. Figure 3 shows that students are concentrated in areas such as Carson, Hawthorne, South
Gate, and Norwalk, with geographic distribution to the south, northeast, and northwest of campus
within approximately 10 miles of campus. Figure 4 illustrates a concentration of staff members in
and around Carson, with additional concentrations to the west and east of campus in areas such
as Torrance and Lakewood. Faculty residential location is concentrated predominantly to the west/
southwest and east/southeast of campus, as shown in Figure 5.

The driveway counts and geographic distribution of students, faculty and staff were used in
identifying primary gateway points and primary circulation routes at the full Master Plan buildout,
as discussed in the next section of this report.
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Transportation Facilities To Support Proposed Master Plan

This section describes the transportation facilities necessary to support the proposed CSUDH
Master Plan, including recommendations on circulation and access, bicycle facilities, parking and
the transit hub.

CIRCULATION AND ACCESS

Figure 6 depicts the recommended circulation patterns throughout campus. This diagram
illustrates where the primary vehicle routes should be constructed, based on the location of
parking and informed by the geographic distribution of people accessing campus and existing
access patterns. In general, parking resources are located towards the edge of campus, with the
primary vehicle routes supporting the heaviest volumes of vehicles to the outside of the parking
lots and structures. This maintains a strong pedestrian core to the campus, with safer and more
pleasant pedestrian access from the parking lots and structures, and from the transit hub, into the
central parts of campus. Secondary vehicle routes will support lower volumes of vehicles while still
allowing for circulation throughout the campus.

Figure 6 also specifies the recommended number of lanes for each road that would be necessary
to support the estimated vehicle volumes and provide bicycle access throughout the site, at
full build-out. Primary circulation assumes two lanes in each direction and secondary vehicle
circulation assumes one lane in each direction. Figure 7 provides roadway cross-section examples
at several locations throughout campus, illustrating the variety of roadway facilities proposed in
the Master Plan.

New traffic signals may be considered at several locations to facilitate improved safety and
operations at locations where internal campus roadways intersect with Victoria Street, Central
Avenue, and University Drive. These locations are illustrated in Figure 6, and should be analyzed
further under City of Carson guidelines for signal warrants as the Master Plan is implemented.

Barrier gates could be used at several locations to encourage vehicle circulation on the roadway
facilities that have been designated for primary circulation. Key-card and pre-timed gate
operations would allow for circulation of service vehicles the majority of the time, while allowing
for passenger vehicle circulation during StubHub Center events and other special events.

Most students, faculty, and staff are anticipated to access parking in Lot 3 or Structure 6 from
Dominguez Hills Parkway, which will act a primary circulation facility with two travel lanes in each
direction. This allows for Tamcliff Avenue to serve as a key entry-point into campus for visitors,
bicyclists, and pedestrians. For new visitors to campus, a visitor information booth is planned on
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Tamcliff Avenue. Visitors will be able to pull through the far right travel lane to receive information
about the campus, locations of events, and guidance on parking. They will then be able to proceed
directly to Parking Lot 3. A turnaround area is also provided along Tamcliff Avenue to allow for
passenger drop-off and pick-up. Fehr & Peers conducted turning movement analysis to ensure the
proposed turnaround on Tamcliff Avenue can accommodate emergency vehicles. Low volumes on
Tamcliff Avenue will facilitate an improved environment for pedestrians and bicyclists. Bicyclists
will have access to Class Il bike lane facilities along Tamcliff, and will be required to dismount in the
pedestrian-oriented core of the campus. A photo illustrating an example of an information booth
along with bike lanes in campus setting is shown in Figure 8.

Since the construction of the Master Plan is likely to occur in phases, Table 3 provides general
recommended minimum widths for each roadway component that could be constructed for
vehicles, bicycles, and pedestrians. This provides flexibility in determining the needs of each facility
if the phasing results in a different configuration than the circulation plan shown in Figure 6.

TABLE 3 RECOMMENDED ROADWAY FACILITY WIDTHS
Facility Recommended Widths

Travel lanes (includes transit lanes) 10 - 12 feet

Space for curb and gutter 4 feet per roadway

Class I Two-Way Bike Path 12 feet

Class I Bile Lanes or Class II+ Buffered Bike
Lanes 5 - 8 feet
Class IV Protected Bike Lanes 8 feet
Sidewalk Minimum 8 feet

Parallel Parking 8 feet

Angled Parking 16 feet

90 Degree (Perpendicular) Parking 20 feet

Curb radii

10 — 15 feet in most cases

Source: Fehr & Peers.
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Figure 6
Campus Circulation Map
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14’ 14’
Transit/vehicle lane Transit/vehicle lane
& shared bike route & shared bike route

Note: Curbside lane widths include 2’ for curb and gutter.

Figure 7A
Street Section: Shared transit/vehicle lane & bike route -
Dominguez Hills Parkway Frontage Road (Parallel to Victoria Street)
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Figure 7B

Street Section: University Village “Main Street” - Birchknoll
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Note: Curbside lane widths include 2’ for curb and gutter.

Figure 7C
Street Section: Four travel lanes - Dominguez Hills Parkway West
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' e

Class I Travel lane Travel lane Class I
bike lane bike lane

Note: Curbside lane widths include 2" for curb and gutter.

Figure 7D

Street Service: Service vehicle road with bike lanes - Toro Center Drive
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Figure 7E

Street Service: Four travel lanes - Toro Center Drive at University Avenue
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Source: Google Maps, 2017.

Figure 8
Information Booth at CSU Sacramento
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BICYCLE FACILITIES

Figure 9 illustrates typical cross-sections for the four classes of bicycle facilities. Class | Bike Paths
are constructed off-street and do not contribute to the curb-to-curb width. Rather, they are
often built alongside the sidewalk, or constructed as a mixed-use path that accommodates both
pedestrians and bicyclists through delineation of space using paint or different surface treatments.

Class Il Bike Lanes have a recommended minimum width of 5’, and do contribute to the curb-to-
curb width. Buffered bike lanes have a recommended minimum width of 8’, with painted/striped
buffers that provide additional space between bicyclists and vehicles. In a campus context, with
slow-traveling vehicles, it may not be necessary to include buffered bike lanes to provide a safe
and comfortable experience for cyclists and drivers.

Class Il Bike Routes are recommended only on roads with one lane in each direction, and do not
add to the curb-to-curb width. These facilities are marked with “sharrow” stencils and signage,
and are appropriate only on low-speed, low-volume roadways because they require cyclists and
drivers to share the road.

Class IV Cycle Tracks are a newer addition to the toolbox of bicycle facilities. They have a
recommended minimum width of &, and include vertical separation between vehicles and
bicycles. The vertical separation may be bollards, concrete curbs, or planters/landscaping. Class
IV facilities are appropriate on high-volume, higher-speed roads where there may not be enough
off-street space to construct a Class | Bicycle Path. Like a Class | Path, Class IV facilities may be
constructed to support two-way bicycle traffic on the same facility, requiring a minimum of 15’
which includes a raised buffer.

More information about the design of bicycle facilities can be found in the NACTO Urban Bikeways
Design Guide, available online at http://nacto.org/publication/urban-bikeway-design-guide/.

Figure 6 illustrates the proposed bicycle facilities for the full build-out of the Campus Master Plan.
These facilities include two north/south routes through campus, one of which is a separated bicycle
path that traverses much of the University Village area. The on-campus bicycle facilities include
bicycle paths, bicycle lanes (which may be upgraded to protected or buffered bicycle lanes), and
bicycle routes. These facilities will connect to external bike facilities currently planned by the
City of Carson, providing safe bicycle connections to nearby residential, employment and transit
destinations. Both long- and short-term bicycle parking facilities will also be provided throughout
campus. Three of the proposed bicycle facilities are shown in the cross-sections in Figure 7.
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Class I: Shared-Use Path

Provides a completely separated right-of-way
for the exclusive use of bicyclists and pedestrians

A

Class II: Bike Lane

Provides a striped lane for one-way
bike travel on a roadway

b e

Class III: Bike Route

Provides for shared use with motor vehicle traffic

i

Class IV: Cycletrack

Provides a separated right-of-way for the
exclusive use of bicyclists adjacent to a roadway

B.1-19

Figure 9

Standard Bicycle Facilities
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PEDESTRIAN FACILITIES

On both primary and secondary vehicle routes, the speeds are anticipated to remain slow (<20
miles per hour), to support pedestrian and bicycle safety. On both primary and secondary routes,
marked crosswalks should be provided at key pedestrian junctions, including intersections and
mid-block locations that experience heavy foot traffic. All crossings should include ADA-compliant
curb ramps. Pedestrian-scale wayfinding and lighting should be provided throughout the site,
connecting into the campus and linking the development to nearby transit stops.

Pedestrian facilities planned for campus include enhanced pedestrian crossings and a pedestrian
plaza facility connecting the western parking structures and lots with the central portion of
campus. Enhanced pedestrian facilities, including wide sidewalks and street furniture, will be
included as part of the University Village district in the eastern portion of campus.

TRANSPORTATION DEMAND MANAGEMENT

Mode share data for commuters to the CSUDH campus were not available for this study. To
develop an understanding of how mode choice and travel patterns may differ on the CSUDH
campus compared to other comparable CSU campuses nearby, Fehr & Peers compared daily
transit boardings and alightings at the CSUDH campus and analogous on-campus transit facilities
at CSU campuses throughout Los Angeles County. As shown in Table 4, CSU Long Beach and CSU
Los Angeles experience approximately 10,000 and 5,000 daily boardings and alightings at the stops
on or directly adjacent to campus, respectively. CSU Northridge experiences approximately 2,850
daily boardings and alightings at its on-campus transit facility, as well as a bus stop directly adjacent
to campus along Nordhoff Street. CSU Northridge ridership is in line with the daily ridership seen
at CSU Dominguez Hills, which has far fewer students than Northridge, but approximately 1,000
daily boardings and alightings at the on-campus transit facility and bus stop on Tamcliff at Victoria.

As the Master Plan is implemented, Transportation Demand Management (TDM) strategies should
be put in place to further reduce the number of single-occupancy vehicle commute trips to and
from campus. A comprehensive TDM plan will assist the campus in meeting state, regional and
local goals to reduce vehicle trips and greenhouse gas emissions, including goals laid out in the
CSU Systemwide TDM Manual (November 2012). The CSU TDM Manual identifies TDM strategies
tailored to the development environment of the CSU system’s suburban campuses such as CSUDH,
including rideshare matching, parking pricing, and subsidized transit passes. These strategies will
complement provisions for enhanced transit, bicycle and pedestrian facilities included in the
Master Plan.

DOMINGUEZ HILLS Envisioning Our Future
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Fehr & Peers recommends that CSUDH develop a comprehensive TDM plan and employ a
transportation coordinator to implement the plan in order to provide a full suite of transportation
options for students, staff and faculty as the campus grows. A robust TDM plan will help to limit
the number of additional parking spaces or the additional roadway capacity that will be necessary
for vehicle circulation at full buildout of the Master Plan, potentially allowing for more space to be
dedicated to academic uses and student amenities.

TABLE 4 DAILY RIDERSHIP ACTIVITY

Total Boardings Student
CSU Campus Bus Stops + Alightings ETES
. . CSUDH Campus,
Dominguez Hills Tamdliff Victoria 1,047 11,533
W Campus Drive,
Long Beach E Beach Drive 9,768 29,749
Campus Road, State
University Drive, Cal
Los Angeles State LA Busway and 5,297 19,981
Metrolink Station
CSUN Transit Center,
Northridge Nordhoff Street, Zelzah 2,851 31,281

Avenue

Sources: The California State University website 2014-15 student enrollment FTES, LA County Metro,
Long Beach Transit, October 2014, via the Metro Active Transportation Strategic Plan.

Note: Daily ridership activity near CSUDH does not account for CSUDH commuters who ride the

campus shuttle.



PARKING

The parking necessary to support the land uses in the Master Plan is based on the expressed
demand rate on campus found during a November 2016 parking study performed by Fehr & Peers.
The study found a peak demand rate of 0.32 spaces per student FTE (not including spaces reserved
for on-campus students) and a peak demand rate for on-campus residential spaces of 0.46 spaces
per on-campus bed. The proposed number of parking spaces required at full build-out of the

Appendix B: Technical Reports = B.1-21
B.1: Traffic Engineering Report

Campus Master Plan was developed by applying the current demand rates to the future number
of on-campus beds and student FTES, accounting for both a 10% contingency rate, as well as a
reduction due to the provision of on-campus housing for faculty and staff. The resulting proposed
number of spaces is 7,562, as illustrated in Table 5.

The proposed parking supply rates are in line with parking provision rates for students and faculty
found at several other California State University campuses. For comparison, these rates are
summarized in Table 6 (on page A-21).

TABLE 5 PROPOSED FUTURE PARKING SUPPLY

Demand Rate

(A)

Residential Supply (Dorms) 0.46

Residential Supply (Student Apartments)* 0.46

Non-Residential Supply? 0.35

Staff/Faculty Apartments? 2.25
Residential Staff/Faculty Discount* -1

Total

Future Buildout FTES /

Unit Beds / Dwelling Units Future Supply
(B) (©)=(A)*(B)
per Bed 1,100 506
per Bed 732 337
er Non-Resident

’ Student FTE 18,168 6359
per Dwelling Unit 288 648
per Dwelling Unit 288 (288)
7,562

Source: Fehr & Peers, 2017.

Notes:

1. Assumes three beds per unit.

2. The rate is derived by adding a 10% contingency factor to the 2016 existing demand for parking.

3. Consistent with the City of Carson’s parking standards, CSUDH assumes 2 spaces per residential unit larger than a studio, with 1 additional visitor parking space required per 4 dwelling units.

4. Staff/Faculty Discount applied as a reduction of 1 space per 1 dwelling unit, to account for 1 employee per unit who lives and works on campus.
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TABLE 6 EXISTING PARKING SUPPLY RATE AT CSU CAMPUSES
Student FTES

Campus Spaces (14-15) (14-15) Rate

East Bay 4,271 12,644 0.34
Fullerton 10,347 30,294 0.34
CSUDH Master Plan? 6,954 20,000 0.35
Los Angeles 7,557 19,981 0.38
Northridge 11,852 31,281 0.38
Bakersfield 3,552 8,157 0.44
Long Beach 14,016 29,749 0.47

Source: The California State University website 2014-15 FTE enrollment and 2014-15 parking spaces. Rate
calculated as parking spaces per student FTE.

1. Proposed number of spaces and supply rate for full buildout of Campus Master Plan.
TRANSIT HUB

The transit hub on the frontage road along the north edge of campus is necessary to support the
various transit services and the campus shuttle. The frontage road between Birchknoll Drive and
Tamcliff Avenue is envisioned as a transit- and bike-only facility. Pavement markings and signage
should be installed to communicate the passenger vehicle restriction along this segment of the
frontage road. Travel lanes should be 12 feet wide to accommodate transit vehicles, and wide bus
pull-outs will accommodate both eastbound and westbound buses, allowing for improved direct
transit connections on campus. Sharrows and bicycle route signage should be installed along this
segment of the frontage road to indicate that the roadway is a shared bus and bike facility.

The specific design, sizing, and additional amenities offered at the transit hub should be determined
closer to implementation, to match the specific transit services that are offered at that point and
the needs of the transit riders and vehicle operators. These amenities often include seating, trash
receptacles, bathrooms, shade structures, landscaping, and transit signage (including real-time
arrival information). To support the development and visioning of the transit hub, two examples
of recent campus transit hubs are provided in Figure 10.

california State University L.
‘@ DOMINGUEZ HILLS Envisioning Our Future

CSU Los Angeles, Source: Google Maps, 2017.

CSU San Bernardino, Source: Google Maps, 2017.

Figure 10

CSU Campus Transit Facilities
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B.2: Utilities Engineering

The University Village is an urban design concept within the CSUDH 2018 Master Plan that integrates
the academic core and the student residential community with a neighborhood of retail and business
communities and campus apartment housing to create a live/work/play environment with synergistic
connections to the University’s mission and purpose. Unless otherwise noted, the Design Guidelines
analyses and reports appearing in this Appendix address all the parcels of the University Village.

B.2 UTILITIES ENGINEERING B.2-1
CAMPUS CHW SYSTEM B.2-2
CAMPUS HHW SYSTEM B.2-11
CAMPUS NATURAL GAS SYSTEM B.2-18
PHOTOVOLTAIC CONCEPT B.2-24
ENERGY USAGE AND GHG EMISSIONS B.2-35
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PART A: CAMPUS COOLING
INFRASTRUCTURE

A. EXISTING SYSTEMS

The campus central plant has currently two,
1,000 Ton gas fired absorbers that provide
cooling to most of the core campus buildings
that total approximately 1 million GSF (See
Table 1 and Figure 1). Historical observation is
that the actual current load is of the order of
1,550 Tons or roughly 600 GSF/Ton.

The campus chilled water distribution system
consists of a non-loop system, with a 24”
diameter supply header at the central plant.
The plant deploys two distribution pumps,
each rated at 2,500 GPM to distribute chilled
water to the core campus buildings. Gener-
ally, under present load conditions, only one
pump operates at any time. A single pump,
can deliver nearly 1,666 Tons when the
chilled water supply and return temperature
differential is 16 deg. F. A vast majority of the
chilled water steel piping system is in tunnels
whereas some of the branch piping to remote
parts of the distribution system is in direct
buried steel pipes.

The existing plant building includes a 15
MMBtuh boiler as well as all hot water heating
pumps, chilled water primary and secondary
pumps, and the operator control room, electri-
cal switchgear room, and small administrative
offices. There is no room inside the existing
plant building to add additional chillers (See

Figure 3). The cooling towers and condenser
pumps are situated to the east of the existing
central plant, within the same overall central
plant yard.

Appendix B: Technical Reports
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Bldg. ID Building Name GSF CHW Tons Served | To Remain/To Be Deleted
2 (SCC-2) SMALL College Complex 2 5,313.00 8.86 Deleted
5 (SCC-5) SMALL College Complex 5 5,315.00 8.86 Deleted
6 (SCC-6) SMALL College Complex 6 5,841.00 9.74 Deleted
7 (SCC-7) SMALL College Complex 7 2,145.00 3.58 Deleted
8 (SCC-8) SMALL College Complex 8 2,920.00 4.87 Deleted

10 (SCC-10) SMALL College Complex 10 2,145.00 3.58 Deleted
11 (SCC-11) SMALL College Complex 11 5,841.00 9.74 Deleted
14 (COE) School of Education 26,433.00 44.06 Deleted
20 (LIB) Leo F. Cain Library 152,006.00 253.34 Remains
20A (LIB) Library Addition 139,569.00 232.62 Remains
23 (WH) James L. Welch Hall 179,952.00 299.92 Remains
25 (SHC) Student Health Center 20,046.00 33.41 Remains
26 (LSU) Loker Student Union 123,033.00 205.06 Remains
30 (SBS) Social and Behavorial Sciences 81,000.00 135.00 Remains
40 (LCH) Lacorte Hall 70,331.00 117.22 Remains
45 (UT) University Theatre 25,201.00 42.00 Remains
50 (NSM) Natural Sciences and Math 84,450.00 140.75 Remains

Total (Existing Buildings) 931,541.00 1,552.57

Total (Existing Buildings) - To Remain 875,588.00 1,459.31

TABLE 1. EXISTING BUILDINGS SERVED BY CHW PIPING
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B. SYSTEM CHANGES UNDERWAY
(JULY 2017)

A cooling tower replacement project is under-
way to replace the existing cooling towers
that have deteriorated beyond repair. Once
these new towers are in place, the towers

can provide cooling capacity for 3,000 Tons
through high efficiency electric chillers. The
cooling tower structure that is being built can
accommodate one more tower cell, bringing
the total tower capacity to 4,000 Tons as
future loads increase.

Since the existing chillers have also nearly
reached the end of their useful life and there
is a strong desire on part of the campus to
reduce the GHG foot print through the use

of high efficiency electric chillers, there is a
strong likelihood that the existing absorption
chillers will be replaced over the next three
years. There are currently plans under way
to build the first of the three 1,000 Ton electric
chillers to help the central plant meet the
additional loads associated with the new Sci-
ence building which is in design and which is
expected to demand approximately 140 Tons.
The 1000-Ton chiller would work in concert
with the existing absorption chillers until there
is funding available for replacing both the old
absorption chillers with new electric chillers.
The plant yard area which is south east of the
existing plant building has been targeted as
the potential spot for a new cooling system
consisting of one or more electric chillers.

C. LOAD GROWTH ASSOCIATED
WITH MASTER PLAN

Table 2 summarizes the potential buildings
being considered for development as part of
the Master Plan. Table 2 shows the area for
the Core campus which is within reasonable
reach of the existing central plant

Based on addition of about 1.8 million GSF

of buildings per Table 2 (net of any buildings
that would be replaced), the long term cooling
loads that need to be met by the campus cool-
ing infrastructure is estimated at 4,300 Tons.
This is based on a diversified load index of 600
GSF/Ton for academic buildings and 750 GSF/
Ton for the housing complex, which is compa-
rable to observed diversified cooling intensity
based on existing building systems.
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Building ID Building Name GSF

A Academic 158,572
B Administration 131,800
C Black Box Theatre 7,640
D Academic 68,000
E Rec Center 148,400
F Apartments 414,403
| Incubator 57,128
J Academic 136,050
K Academic/Admin 105,850
L Student Union Expansion 85,000
M Academic/Admin 94,360
N Academic/Admin 116,250
o Academic/Admin 104,020
Residence Hall 90,000

New Science Building 85,000

Total: 1,802,473

TABLE 2. CORE CAMPUS -

POTENTIAL BUILDINGS
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D. MEETING LONG TERM COOLING LOADS WITHIN THE CORE CAMPUS

Assuming that the campus secures funding for the conversion of the central plant from the
present absorption based cooling system to the electric cooling system, here is one potential
scenario for accommodating the 4,300 Tons of long term cooling demand.

1. Provide a new electric chiller plant building inside the existing plant yard (Figure 3). This
electric chiller plant building will have eventually Four, 1,000Ton high efficiency electric chillers.
FOUR of these make up a total capacity of 3,000 Tons and one of the chillers will be a redundant
chiller.

2. The existing chilled water primary pumps would become obsolete as new electric chillers and
associated new primary pumps are installed. In their place, an additional chilled water distribu-
tion pump of comparable capacity (e.g., 2,500 GPM, 150 ft. head) would be added to provide the
needed redundancy in chilled water distribution capacity.

3. An additional cooling tower cell would be added to bring the total cooling tower capacity to
3,200 Tons of electric chillers.

4. An additional condenser water pump would be added to provide required redundancy as the
electric chiller plant is fully built out

5. To help avoid high demand charges associated with the electric chiller plant, add a Thermal
Energy Storage Chilled water tank that is approximately 60 ft.in diameter and 96 ft. tall, to
provide up to 24,000 Ton Hours of cooling. Such a tank would therefore provide approximately
4,000 Tons of cooling for 6-hours.

6. The existing absorption chillers in the central plant would be removed. Space cleared would
be used for providing any needed space for additional boilers required for meeting future heat-
ing loads.

7. As campus needs an additional 1,300 Tons of capacity (to reach up to the 4,300 Tons stated
in paragraph C. above), consider satellite plant(s) that are interconnected to the central chilled
water distribution piping. Figure 5 shows possible locations of satellite plants. Options include
a Satellite Plant for the housing area (SP1), a satellite plant for the North west portion develop-
ment of the core campus (SP2), and a possible location (SP3) in vicinity of the proposed Recre-
ation center building. Any two of these satellite plant locations could be used to provide the
needed incremental capacity of approximately 1,300 Tons.

8. Typically, the satellite plants could consist of either air cooled chillers (for example, 2, 325 Ton
air cooled chiller at each satellite plant location) or water cooled chillers and a cooling tower

Envisioning Our Future
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at each location. Choice of actual configuration would be developed based on noise, space
availability, etc. at each applicable location. The satellite plant with a capacity of 600 Tons would
need an approximate footprint of 30’ x 50".

9. Also shown in Figure 5 are piping upgrades required to distribute chilled water to the core
campus buildings.

Co T ——

Hl:!

FIGURE 5. NEW CHW DISTRIBUTION AND POSSIBLE SP LOCATIONS
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PART B: UNIVERSITY VILLAGE AREA COOLING
INFRASTRUCTURE

A. LOAD GROWTH ASSOCIATED WITH MASTER PLAN

Table 3 summarizes the potential private/public partnership buildings being considered for The upside of the distributed chiller concept is that risk for a developer would be minimized

development as part of the Master Plan in the University Village area. The types of development since substantial investment with cooling infrastructure would not burden any single building.

include 1.9 million GSF of parking structures, 2.6 million GSF of multi-family residential units, The downside is that long term maintenance cost would be greater in comparison with a central

96,085 GSF of retail areas and 572,400 GSF of campus business park buildings. Figure 6 shows chiller plant.
the University Village buildings. The combined long term cooling loads associated with this Either the distributed chiller option of the central plant(s) option can be designed with thermal
development is estimated at approximately 4,850 Tons. energy storage as a component in the overall design. The type of thermal storage system that

would be cost effective would vary and the pumping schemes would vary depending on which of
the cooling infrastructure option is pursued.

B. MEETING LONG TERM COOLING LOADS WITHIN THE UV AREA

Parking Multi-Family Retail Apartments |Business Park and Misc Total
Since there is very little certainty on how and when these buildings will be developed through GSF 1,853,040 2,560,642 96,085 - 572,400| 5,082,167
private investment, it would be difficult for a prospective developer to sink in funds for devel- GSF/Ton (Load) - 750 350 750 500
Tons - 3,414 275 - 1,145 4,834

oping a single central plant and chilled water distribution system that would be capable of
handling the entire long term loads expected in the University Village area. Distributing up to
4,850 Tons could entail a 22” pipe at the central plant. Depending on how these buildings are TABLE 3. UNIVERSITY VILLAGE AREA COOLING LOAD ESTIMATES
phased, it is conceivable that three different central plants or satellite plants could be developed.

For instance, the entire region can be grouped into three zones (North, Center and South) or

grouped by type of buildings that would be developed. When the plant capacity is only 2,000

Tons for instance for a localized plant, the pipe size requirement for distribution reduces to 14”.

A more realistic possibility is that each building could be developed on its own, with an in-build-
ing chiller that is capable of being tied to a potential common loop that would serve future adja-
cent buildings within that zone. This strategy provides the opportunity for a prospective building
developers to have minimal overheads associated with the initial development cost. Flexibility
would be retained to tie the chiller(s) in any building to chiller(s) in the next building that would
be developed. Pathways for chilled water piping connecting the buildings could be left clear for
the construction of future piping connections. The mechanical rooms and chiller rooms would
be strategically situated in each building so that the overheads associated with future piping
interconnections are minimized.
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CAMPUS HHW SYSTEM

HOT WATER INFRASTRUCTURE
HIGHLIGHTS

PART-A: CORE CAMPUS

Core Area: 1.8 million GSF

Long Term Central Heating: 15 MMB-
TUH

Future Distributed In-Building Boiler
Capacity: 37 MMBTUH

Strategy: Do not expand the central
heating distribution system. Provide
all future buildings with in-buildings
boilers.
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PART-B: UNIVERSITY VILLAGE [UV]

UV Parking Area: 1.9 million GSF
UV Building Area: 3.3 million GSF

Heating Capacity: 77 MMBTUH

Strategy: Provide in-building boilers
for all buildings under University

Parking

Village.

UNIVERSITY VILLAGE - PROPOSED
DEVELOPMENT
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FIGURE 1. HIGHLIGHTS OF CAMPUS MASTER PLAN HEATING INFRASTRUCTURE
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PART A: CORE CAMPUS
HEATING INFRASTRUCTURE

A. EXISTING SYSTEMS

The campus central plant has currently one, 12
MMBtuh output gas fired boiler for providing
central hot water heating to approximately
941,340 GSF of core campus buildings (See
Table-1). In addition, each of the two absorp-
tion chillers have the capability to provide an
estimated 12 MMBtuh of heat, if called upon
to supplement the boiler heating capacity.

The campus hot water distribution system con-
sists of a non-loop system, with a 10” diam-
eter supply header at the central plant (See
Figure 1). The plant deploys two distribution
pumps, each rated at 1,000 GPM to distribute
hot water at around 180 deg. F to the core
campus buildings. Generally, under present
load conditions, only one pump operates at
any time and one remains as a standby pump.
Based on campus heating season experience,
the heating demand has rarely been greater
than 12 MMBtuh. It appears that the original
intent was that the hot water heating system
would operate at a temperature differential of
60 deg. F. However, during a majority of the
time, the hot water temperature differential
between supply and return remains under 30
deg. F. Therefore, the realistic maximum heat-
ing capacity of the existing infrastructure at
the 1,000 GPM pumping rate of the secondary
hot water pump is approximately 15 MMBtuh.

Sy California State University
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B. SYSTEM CHANGES UNDERWAY
(JULY 2017)

The new Science center building will be
connected to the existing heating hot water
system. It is expected that with this building
added to the loop, the heating load would
jump to an estimated 15 MMBtuh. Currently,
the combination of existing boiler and the
absorption chiller-heaters can carry the load.
However, if these absorption chillers were to
be removed from service, campus will need
to provide new small boilers to meet the peak
heating load of 15 MMBtu for the existing
loop, with the Science building added.

Envisioning Our Future

Bld. ID [Building Name GSF HHW MBH Served To Remain/To Be Deleted
20 (LIB) LEO F. CAIN LIBRARY 152,006 3,480 Remains
20A (LIB) LIBRARY ADDITION 139,569 1,057 Remains
23 |(WH) JAMES L. WELCH HALL 179,952 3,547 Remains
25 (SHC) STUDENT HEALTH CENTER 20,046 790 Remains
26 (LSU) LOKER STUDENT UNION 123,033 7,347 Remains
30 (SBS) SOCIAL AND BEHAVIORAL SCIENCES 81,000 2,194 Remains
40 (LCH) LACORTE HALL 70,331 3,193 Remains
45 (UT) UNIVERSITY THEATRE 25,201 1,194 Remains
50 (NSM) NATURAL SCIENCES AND MATH 84,450 3,949 Remains
60  |(GYM) GYMNASIUM 65,752 10,335 Remains
TOTAL 941,340

TABLE 1. EXISTING BUILDINGS SERVED BY HHW PIPING
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C. LOAD GROWTH ASSOCIATED
WITH MASTER PLAN

Table 2 summarizes the potential core campus
buildings being considered for development
as part of the Master Plan. The listed core
campus area buildings are within reasonable
reach of the existing central plant.

Based on addition of about 1.8 million GSF of
buildings per Table 2 in the core campus, the
long term additional heating loads that need
to be met by the campus heating infrastruc-
ture is estimated at 39 MMBtuh. Of this, the
housing complex is expected to be approx-
imately 13 MMBtu and the rest of the new
core campus buildings would be approximately
26 MMBtuh. For planning purposes, these
estimates use a heating index of 25 Btuh/SFT
for housing and 20 Btuh/SFT for rest of the
new buildings. The higher index for housing
is to accommodate the higher domestic hot
water needs due to shower water and dining
facility needs.

Sy California State University
‘3 DOMINGUEZ HILLS
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D. MEETING LONG TERM HEATING
LOADS WITHIN THE CORE CAMPUS

Since hot water heating systems entail much
more thermal losses in comparison with
chilled water distribution systems (primarily
due to large temperature differential between
ambient and fluid temperature), it would be
prudent for the campus to consider a more
distributed form of heating system over the
long term for planning purposes. With the
availability of more efficient condensing
boilers that operate at 90% plus efficiency as
opposed to the present 75-80% efficiency of
central boilers, locating heating capacity in
future buildings right within the building helps
eliminate distribution losses associated with
direct buried piping. Numerous institutions
have continually experienced losses and leaks
in direct buried hot water distribution system
piping and the distributed boiler strategy will
also assist in reducing long term maintenance
costs associated with hot water piping infra-
structure.

Based on the above, this plan does not rec-
ommend making significant expansion efforts
on the central heating system infrastructure.
However, to make the existing system(s) more
efficient, the following long term changes are

recommended.

1. Replace the existing large 12 MMBtuh boiler
with smaller modular boilers, with condensing
capability that could be used at least during
low load periods.

2. As the old chillers are removed and new
electric chillers are provided, provide an

Envisioning Our Future

Building ID Building Name GSF

A Academic 158,572
B Administration 131,800
C Black Box Theatre 7,640
D Academic 68,000
E Rec Center 148,400
F Apartments 414,403
| Incubator 57,128
J Academic 136,050
K Academic/Admin 105,850
L Student Union Expansion 85,000
M Academic/Admin 94,360
N Academic/Admin 116,250
[e] Academic/Admin 104,020
Residence Hall 90,000

New Science Building 85,000

Total: 1,802,473

TABLE 2. CORE CAMPUS - POTENTIAL BUILDINGS

additional capacity in heating for achieving a minimum level of

redundancy. The long term configuration could consist of eight, 2

MMBtu (input) boilers. This will handle existing core campus loads

and the proposed new Science building.

3. All new core area buildings would have their own boilers. The

combined installed capacity of these boilers is expected to be

approximately 37 MMBtuh.

Figure 3 shows the scheme for locating modular. condensing boil-

ers within the existing central plant. Figure 4. shows the new hot

water piping schematic to the new science center building.
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PART B: UNIVERSITY VILLAGE AREA HEATING
INFRASTRUCTURE

A. LOAD GROWTH ASSOCIATED WITH MASTER PLAN

Table 3 summarizes the potential private/public partnership buildings being considered for
development as part of the Master Plan in the University Village area. The types of development
include 1.9 million GSF of parking structures, 2.6 million GSF of multi-family residential units,
96,085 GSF of retail areas, and 572,400 GSF of campus business park buildings. Figure 5 shows
the University Village buildings. The combined long term heating loads associated with this
development is estimated at approximately 77 MMBtuh.

B. MEETING LONG TERM HEATING LOADS WITHIN THE UV AREA

Since there is very little certainty on how and when these buildings will be developed through
private investment, it would be difficult for a prospective developer to sink in funds for develop-
ing a single central plant and hot water distribution system that would be capable of handling
the entire long term loads expected in the University Village area. Additionally, it is better to
avoid distribution losses in its entirety by placing in-building boilers in each building or each
building cluster. Therefore, this plan envisions that each building or groups of buildings within
close proximity to each other would have their in-building boilers. The boilers would be typically
on the building roof and each building would have its own hydronic distribution pumps to circu-
late heating hot water through the various heating coils. Roof location for boilers makes it less
complex to build flue. Ideally, each building would accommodate a small penthouse for mechan-
ical systems which would include boiler(s) for meeting hot water heating needs.

Based on a combined building development plan of an estimated 3.3 Million GSF (excluding park-
ing structures which do not require any heating), the combined heating capacity in in-building
boilers would be approximately 77 MMBtuh.

‘3 california State University L.
DOMINCGUEZ HILLS Envisioning Our Future

Boilers
LEGEND
EXISTING HHW PIPING
NEW HHW PIPING
"""""" HHW PIPING TO BE ABANDONED
e BOILERS
FIGURE 4. HHW PIPING LAYOUT
Parking Multi-Family Retail | Apartments Business Park and Misc| Total
GSF 1,853,040 2,560,642 96,085 - 572,400| 5,082,167
BTU/GSF (Load) - 25 15 25 20
MMBtuh - 64 14 - 11 77

TABLE 3. UNIVERSITY VILLAGE AREA HEATING LOAD ESTIMATES
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CAMPUS NATURAL GAS SYSTEM

NATURAL GAS
INFRASTRUCTURE HIGHLIGHTS

PART-A: CORE CAMPUS

Core Area: 1.8 million GSF

Long Term Gas Heating: 54 MMBTUH
(Existing buildings and proposed core
campus)

Strategy: Provide new 4” gas line from
Central Avenue to the Central Plant.
Pickup the north side new core campus
buildings from the two 2” SCG lines at
Victoria Street.

CORE CAMPUS BUILDINGS LIST
Academic

Academic

Black Box Theatre
Academic

Rec Center

Student Apartments
Academic

Academic

Academic

Student Union Expansion
Academic

Academic

Academic

Central Plant Expansion
Satellite Central Plant
Facilities Services Complex
Child Care

Fab Lab Garage

Residence Halls
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PART-B: UNIVERSITY VILLAGE [UV]

UV Parking Area: 1.9 million GSF
UV Building Area: 3.3 million GSF

Long Term Gas Heating: 77 MMBTUH

Strategy: In three-phase development
scenario, add three new SCG gas lines
from Central Avenue. Lines will be 3”
operating at 60 psg. Each line capa-
ble of supporting one third of the
long term demand of 90 MMBtuh.

UNIVERSITY VILLAGE - PROPOSED
DEVELOPMENT

e Campus Apartment Housing
e Campus Business Park

. Retail



PART A: CORE CAMPUS
NATURAL GAS
INFRASTRUCTURE

A. EXISTING SYSTEMS

The CSU Dominguez Hills campus has over
15,000 lineal feet of natural gas distribution
piping underground and in the tunnel system.
This piping can be grouped into the following
three categories:

1)Southern California Gas Piping (9,500 feet)
2)CSU Piping Underground (2,800 feet)
3)CSU Piping in Tunnels (2,700 feet)

Southern California Gas (SCG) has main gas
lines entering the campus at five different
locations. SCG owns and is responsible for
the piping up to the meter. Table 1 summa-
rizes the areas served by each SCG main line
entrance and respective campus area served.
Figure 2 presents a schematic of the existing
natural gas infrastructure.

A large part of the natural gas demand for
the core campus is attributed to the campus’
central heating hot water and chilled water
system. For heating hot water, the plant
currently has one, 12 MMBtuh output gas
fired boiler. For chilled water, the plant has
two 1,000 Ton gas-fired absorption chillers. If
needed, the absorption chillers are also capa-
ble of providing heating hot water to supple-
ment boiler heating capacity.
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Main Gas Service
Location

Campus Area Served

Meter Location

Victoria Street (1 of 3)

1) Extended Education (Bldg 106)

Building 106

Victoria Street (2 of 3)

1) School of Education (Bldg 14)

2) Small College Complex (Bldgs 1-11, 13)

Building 14

Victoria Street (3 of 3)

1) Student Housing SH-1 (Bldg 70)

Meter at Each Building

Central Avenue

1) Student Housing SH-2 (Bldg 71)

Meter at Each Building

2) Central Plant (Building 87) & Remaining Campus Bldgs *

Central Plant

3) South Academic Complex 1, 2, 3 (Bldgs 100, 102, 103, 104)

Building 100

4) California Academy of Math and Science (Bldg 107)

Building 107

University Drive

1) Physical Plant (Building 80)

At Physical Plant

* Gas from the central plant serves the remaining buildings on campus through the tunnel.

TABLE 1. EXISTING SCG GAS LINES AND AREAS SERVED

B. SYSTEM CHANGES UNDERWAY

(JULY 2017)

There are presently no known changes

planned or in the works for the natural gas

infrastructure.
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C. LOAD GROWTH ASSOCIATED
WITH MASTER PLAN

Table 2 summarizes all the potential core cam-
pus buildings being considered for develop-
ment as part of the Master Plan.

As was outlined in the heating infrastructure
section, all new buildings considered for
development in the Master Plan are proposed
to have in-building natural gas fired boilers

to meet their heating needs. Aside from the
New Science Building which is presently in
construction, none of the new buildings will be
tied to the central plant HHW loop.

Based on addition of about 1.9 million GSF of
buildings per Table 2, the long term additional
gas heating loads that need to be met by

the natural gas infrastructure is estimated at
39 MMBtuh. Of this, the housing complex is
expected to be approximately 13 MMBtuh
and the rest of the new core campus build-
ings would be approximately 26 MMBtuh.
For planning purposes, these estimates use
an index of 25 Btuh/SFT for housing and 20
Btuh/SFT for rest of the new buildings. The
higher index for housing is to accommodate
the higher domestic hot water needs due to
shower water and dining facility needs.

D. MEETING LONG TERM NATURAL
GAS NEEDS WITHIN THE CORE
CAMPUS

The existing Core Area gas heating peak is
estimated as 15 MMBtuh. With addition of
39 MMBtuh for the new Core Area heating
needs, the total long term Core Area gas peak
is estimated as 54 MMBtuh.

Note that the existing absorption chillers are
proposed to be replaced with new electric
chillers in the future. This will ultimately
reduce the required natural gas capacity of the
campus.

Since all new buildings in the Master Plan are
proposed to have in-building boilers, new
natural gas lines will be need to be routed to
each. Figure 2 shows the proposed natural
gas infrastructure system with natural gas lines
to each new building. The figure also shows
the gas lines to be demolished and rerouted
because of obstructions in the proposed build-
ing locations.

The majority of new core campus buildings
can likely be picked up by the two 2” SCG gas
lines at Victoria Street. For each new building
that is tied in to an existing gas line, careful
consideration gas pressures, pipe size, and
expected losses needs to be taken. Campus
will need SCG approval for all gas modifica-
tions.

One important item of note is that the existing
SCG gas line at Central Avenue will need to be
demolished and relocated when the University
Village area buildings are developed. Because

Appendix B: Technical Reports
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Building ID Building Name GSF
A Academic 158,572
B Administration 131,800
C Black Box Theatre 7,640
D Academic 68,000
E Rec Center 148,400
F Apartments 414,403
| Incubator 57,128
J Academic 136,050
K Academic/Admin 105,850
L Student Union Expansion 85,000
M Academic/Admin 94,360
N Academic/Admin 116,250
e} Academic/Admin 104,020
Residence Hall 90,000
New Science Building 85,000
P Central Plant Expansion 12,000
Q Satellite Central Plant 5,500
R Facilities Services Complex 46,895
Vv Child Care 17,966
w Fab Lab Garage 6,916
Total: 1,891,750

TABLE 2. CORE CAMPUS - ALL CORE CAMPUS BUILDINGS

this line is critical and presently serves heating
and cooling needs of the campus, demolition
of the existing line will only occur after a new
line is installed and ready to serve present
loads.

A 4” line carrying 60 SIG gas will have a pres-
sure drop of less than 10% when 54 MMBtuh
of long term gas has to be transported over
approximately 3000 feet. This length corre-
sponds to a new line that SCG will need to
bring to the Central Plant location. Such a line
would be sufficient for meeting long term core
campus needs.
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PART B: UNIVERSITY
VILLAGE AREA NATURAL
GAS INFRASTRUCTURE

A. LOAD GROWTH ASSOCIATED
WITH MASTER PLAN

Table 3 summarizes the potential private/
public partnership buildings being considered
for development as part of the Master Plan
in the University Village area. The types of
development include 1.9 million GSF of park-
ing structures, 2.6 million GSF of multi-family
residential units, 96,085 GSF of retail areas,
and 572,400 GSF of campus business park
buildings. Figure 3 shows the University
Village buildings.

The long term additional gas heating loads
that need to be met by the natural gas infra-
structure is estimated at 77 MMBtuh. For
planning purposes, these estimates use an
index of 25 Btuh/SFT for multi-family residen-
tial units and apartments, 20 Btuh/SFT for

campus business park buildings, and 15 Btuh/

SFT for retail buildings.

B. MEETING LONG TERM NATURAL
GAS NEEDS WITHIN THE UV AREA

A vast majority of the existing gas piping serv-

ing the east end of the campus (i.e., mainly

housing buildings) will need to be demolished
to accommodate the proposed new University

Sy California State University
‘3 DOMINGUEZ HILLS
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Village development. Existing gas lines to
this area feed from Victoria Street, Central
Avenue, and University Drive.

The University Village development entails a
long term load of approximately 90 MMBtuh.
A 3,000 ft. long line carrying gas in a 6” pipe
will be able to deliver the same to a common
metering point if that option is ever pursued.
More likely, SCG would consider providing
long term capacity in three phases. Each
phase could represent a tap off their main
line that runs North South along Central
Avenue.

Each such phase could involve a 3” line
operating at 60 psig. that can carry gas over
approximately 2000 feet with less than 10%
pressure drop. Each such line would be capa-
ble of supporting roughly a third of the long
term demand of 77 MMBtuh.

Figure 2 presents the proposed three phase
approach for new natural gas service lines to
serve the University Village Area.

Envisioning Our Future

Parking Multi-Family Retail | Apartments |Business Park and Misc| Total
GSF 1,853,040 2,560,642 96,085 - 572,400 5,082,167
BTU/GSF (Load) - 25 15 25 20
MMBtuh - 64 1.4 - 11 77

TABLE 3. UNIVERSITY VILLAGE AREA NATURAL GAS NEED ESTIMATES
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PART-B: UNIVERSITY VILLAGE [UV]

UV Parking Area: 1.9 million GSF
UV Building Area: 3.8 million GSF

Projected PV Capacity: 9.9 MW

UNIVERSITY VILLAGE - PROPOSED
DEVELOPMENT

e Campus Apartment Housing
e Campus Business Park

e  Retalil



SUMMARY

Part A

Estimates for photovoltaic potential were determined for the core campus area based on layout
of PV arrays, using the solar module Solarworld-350. Each array consists of anywhere between
120 and 4,980, in strings of twelve modules, with a combined circuit voltage of 576 Volts (DC).

It is assumed that the overall installation will have distributed inverters on the roofs of the
buildings and structures, with the AC output delivered to a common switchboard in the electrical
room. The core campus area has a potential of 7.6 MW of PV. This is based on using a maximum
of 40% roof area for buildings, and allowing the balance for access as well as potential HVAC
equipment.

Part B

The University Village area photovoltaic potential is projected based on assuming 21 sq. ft. per
installed PV module, for a maximum of 33% of total roof area for buildings and 48% roof area for
parking structures, the average percent coverages on the core campus buildings.

The overall campus photovoltaic potential is summarized as 7.6 MW for the core campus, and
7.1 MW for the University Village building rooftops and 2.8 MW for the University Village parking
structures, a total of 9.9 MW for the University Village area.

Appendix B: Technical Reports  B.2-25
B.2: Utilities Engineering

Guidelines for 2018 Master Plan

o

california State University

DOMINGUEZ HILLS



B.2-26 | Appendix B: Technical Reports
B.2: Utilities Engineering

PART A: CORE CAMPUS PHOTOVOLTAIC CONCEPT
A. SITE MAP AND LAYOUT SUMMARY
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FIGURE 1: PRELIMINARY LAYOUT FOR PHOTOVOLTAIC SYSTEMS ON NEW BUILDINGS, PARKING STRUCTURES, AND LAND PARCEL.
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B. PV PANEL SCHEDULE AND SUMMARY OF ROOF AREA

Appendix B: Technical Reports

4 of PV Total DC | Estimated AC || Total Roof | Total PV Percent of Total
Building/Area|Plan ID M(Sdules Capacity Generation Area Area Roof Space GSF
(kW) (kWh) (sq. ft.) | (sq.ft.) (%) (sq. ft.)

A WEST A1 300 105 157,500 19,006 6,300 33%
A EAST ﬁgz 122 22 gg’ggg 20,638 6,509 32% 198,215
| | 228 80 119,700 14,282 4,830 34% 71,410
B g; fgg’ ?é 12%2%8 26,360 8,082 31% 105,440
J j; 1(252 gg ggggg 22262|  6000|  27% 111,310
K K 348 122 182,700 19,915 7,349 37% 99,570

L 300 105 157,500
L,M, &D M 420 147 220,500] 59,591 21,418 36% 298,185
D 300 105 157,500

0 0 420 147 220,500] 26,005 8,819 34% 130,025
E E 1,428 500 749,700 75,575| 30,028 40% 151,148
N N 396 139 207,900] 24,755 8,315 34% 123,770
S1 S1 2,160 756 1,134,000 \\l\i\\\\\\\\ OO O —s
S2 S2 204 71 107,100 RS \\\\\\\ R
s3 3 204 71 107,100 ’\\ T OSSOSO
T1 T 2,448 857 1,285,200 \\\\ AN T ——_—_—_-__
T2 T2 204 71 107,100 \\\\\\\\\\ \\\\\\\\\\\\ S
T3 T3 204 71 107,100 .S . .
U1 U1 4,908 1,718 2,576,700 "k\\\\\\\\\\&}\\\\\\\\\\\ \\W\\N
u2 u2 324 113 170,100 J
us us 264 92 138,600 \\\\\\\\\\\%\\\\\\\\i\\\\\\}\\\\% .
R R 720 252 378,000] 47,610 15,119 32% 47,000
7D 7D 4,980 1,743 2,614,500 RS
Total 21,744 7,610 11,415,600 | 355,998 122,859r 35% | 1,336,073

TABLE 1. PV PANEL SCHEDULE AND

Guidelines for 2018 Master Plan

B.2-27
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NOTES

1. The photovoltaic panel type and module
used in this design is Solarworld monocrys-
talline SW-350 with dimensions of 78.46”L X
39.4"W.

2. Panels are tilted at 12° and the gap provided
between panels is 1/2”.

3. Array types are fixed (low-framed sloped rail
racking system) for rooftop and ground mount
systems, and fixed (canopy-single and double

bay) for parking structure systems.

4. AC generation is estimated at 1,500 kWh
per kW DC installed.

5. Minimum gaps of 20’ are provided on all
rooftops as provision for mechanical system
space.

S\ california State University
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C. PV PANEL LAYOUTS
C.1 A BUILDINGS, BUILDING I, AND BUILDING B
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NOTES:
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1. PANELS FACING SOUTH (SEGMENTS ‘A1”,
SOUTHWEST (SEGMENT ‘B2’).
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1. PANELS FACING SOUTH (SEGMENTS ‘J2’, ‘K’, ‘L', ‘M’, AND ‘D’), AND WEST-SOUTHWEST (SEGMENT ‘J1’).
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C.3 BUILDINGS O, E, AND N

/| '[SEGMENT'0;

420 SW=350. SOLAR -PV
MODULES ON NEW
ROOFTOPS

1,428 SW-350 SOLAR | |} |
PV MODULES ON NEW —+>

ROOFTOPS |
|
|
|
|
1l
|
11|
1 |
LA
1
\
|
1
|
1
|
alith i
0 ] | |
\ {
\ b
M
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C.4 PARKING STRUCTURES S AND T

204 SW-350 SOLAR PV 204 SW-350 SOLAR PV
MODULES ON NEW MODULES- ON-NEW ]
PARKING CANOPIES SEGMENT 'S2" SEGMENTT2 _ PARKING canopies 11|11 1|

SEGMENT 1S SEGMENT T1'

2,448 SW—-350 SOLAR |
PV MODULES 'ON |NEW
PARKING CANOPIES

2,160 SW-350 SOLI
PV MODULES ON
PARKING CANOPIES

=z
2

I--------------l
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MODULES ON NEW MODULES ON NEW

PARKING CANOPIES PARKING CANOPIES
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NOTES:
1. PANELS FACING WEST (SEGMENTS ‘S1’ AND ‘T1’), AND SOUTH (SEGMENTS ‘S2’, ‘'S3’, ‘T2’, AND 'T3’).
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1. PANELS FACING SOUTH (SEGMENT ‘U1’), AND WEST (SEGMENTS ‘U2’ AND ‘U3’).
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C.6 BUILDING R AND PARCEL 7D

SEGMENT '7D"

4,980 SW—350 SOLAR
PV MODULES, GROUND
MOUNT ON PARCEL

NOTES:
1. PANELS FACING SOUTH (ALL SEGMENTS).

dedededeb bbbl 0 edilededed bbb bbb L L

SEGMENT R'

O N N BN BN B BN BN BN BN B R B BN B EE B B B B

720 SW-350 SOLAR PV
MODULES, GROUND
MOUNT ON PARCEL

|

Guidelines for 2018 Master Plan ‘@

California State University

DOMINGUEZ HILLS



B.2-34

@

B.2: Utilities Engineering

Appendix B: Technical Reports

PART B: UNIVERSITY VILLAGE AREA PHOTOVOLTAIC PROJECTION

A. UNIVERSITY VILLAGE PROJECTED CAPACITIES

# of PV Total DC | Estimated AC || Total Roof | Total PV | Percent of Total
Building/Area|Plan ID Modules Capacity Generation Area Area Roof Space GSF
(kW) (kWh) (sq. ft.) (sq. ft.) (%) (sq. ft.)

1A 1A 840 294 441,000 54,039 17,833 33% 333,040

1A Parking 1A 840 294 441,000 37,204 17,858 48% 223,200
1B 1B 948 332 497,700 60,591 19,995 33% 351,470

1B Parking 1B 840 294 441,000 37,204 17,858 48% 223,200
3A 3A 1,176 412 617,400 75,139 24,796 33% 301,384

3B 3B 1,524 533 800,100 97,204 32,077 33% 389,556

4A 4A 840 294 441,000 54,040 17,833 33% 310,345

4A Parking 4A 840 294 441,000 37,204 17,858 48% 223,200
4B 4B 1,116 391 585,900 71,293 23,527 33% 403,246

4B Parking 4B 1,188 416 623,700 52,162 25,038 48% 313,200
5A 5A 1,320 462 693,000 84,386 27,847 33% 337,804

5A Parking 5A 1,452 508 762,300 64,031 30,735 48% 256,080
5B 5B 1,776 622 932,400 113,207 37,358 33% 453,168

5B Parking 5B 1,452 508 762,300 64,031 30,735 48% 246,480
5C 5C 1,776 622 932,400 113,239 37,369 33% 453,260

5C Parking 5C 1,404 491 737,100 61,630 29,582 48% 246,480
6A 6A 5,424 1,898 2,847,600 345,424 113,990 33% 345,600

6B 6B 2,196 769 1,152,900 140,366 46,321 33% 140,400

7A 7A 1,356 475 711,900 86,395 28,510 33% 86,400
Total 28,308 9,908 14,861,700 || 1,648,788| 597,120 r 36% 5,637,513

TABLE 2. UNIVERSITY VILLAGE PROJECTED CAPACITIES
Eﬁﬁ"ﬁf&m%"ﬁiﬁg Envisioning Our Future

NOTES

Projected PV for the University Village based
on the benchmark of an average 33% coverage
for core building rooftops and 48% coverage
for core parking structures.

The University Village potential capacities are
20,292 panels for 7.102 MW installed and

an estimated 10,653,300 kWh generated, for
building rooftops, and 8,016 panels for 2.806
MW installed and an estimated 4,208,400 kWh
generated, for parking structures.



ENERGY USAGE AND GHG EMISSIONS

A. EXISTING ENERGY USE AND GHG EMISSIONS

During the latest calendar year (2016), campus energy use
records indicate that the overall electricity use was 16.5 mil-
lion kWh and Natural Gas usage was approximately 985,000
Therms. For the 1.25 million GSF of buildings on campus, this
is equivalent to a site energy use index of 12.9 kWh/GSF for
electricity and 0.79 Therms/GSF for natural gas. The overall
site Energy Use Index (EUI) is estimated as 122,708 Btu/
kWh. The existing GHG (Scope 1 and Scope 2) emissions are
estimated at 10,068 Tons, which is approximately 3,803 Tons
greater than the 1990 emission levels recorded at campus
based on the 1990 energy use levels (See Figure 1).

Appendix B: Technical Reports B.2-35
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FIGURE 1. GHG EMISSIONS (METRIC TONNES) 2016 VS. 1990 LEVELS (REDUCTION REQUIRED PER AB 32 - 3,803

TONNES)
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B. ONGOING AND FUTURE CONSERVATION EFFORTS

One of the significant sources of GHG emissions is presently the two, 1,000 Ton gas
fired absorption chillers that are used for providing cooling to a majority of the campus
buildings. Conversion of the gas based absorption cooling to an electric chiller based
cooling system using high efficiency electric chillers will result in a substantial reduction
in the GHG footprint. Best estimates show that the proposed conversion will reduce
GHG footprint by approximately 2000 Tons/year as shown below in Table 1.

GHG
Annual Use |Absorber Annual Gas GHG Emissions,
Peak (Ton Hours) |Therms/Ton|Use GHG Emissions |Metric
Tons [3] [1] (Therms) Ibs./Therm [(Lbs./Year |Tons/Year
1600 2,522,880 0.18 454,118 11.69 5,308,142 2,408
GHG
Electric GHG Emissions,
Annual Use |[Chiller Annual GHG Emissions |Metric
Peak Tons|(Ton Hours) |[kW/Ton [2] |Electricity [lbs./kWh (Lbs./Year |Tons/Year
1600 2,522,880 0.55 1,387,584 0.65 895,463 406
Reduction Expected with All Electric Chiller Configuration (Metric Tons/Yeari 2,002

TABLE 1. GHG REDUCTION THROUGH CONVERSION TO ELECTRIC CHILLERS

In addition, the campus continually strives to enhance the energy efficiency in build-
ings through a variety of measures. The ongoing and future measures are expected to
include such projects as:

o Renovation of building lighting systems using LED lighting technology

o Use of smart lighting controls where every fixture has the capability to be
programmed and dimmed based on occupancy and daylight levels

o Upgrade of old control HVAC controls to modern direct digital controls

o Replacement of old HVAC units with high efficiency HVAC units

o Ongoing monitoring based commissioning program

o Use of more efficient (energy valves) control valves for the control of building

heating and cooling coils

DOMINCGUEZ HILLS Envisioning Our Future

‘7 california State University

Based on a long term energy use reduction of 35% in building energy usage using such projects,
Table 2 presents an estimate of reduction in GHG emissions based on energy efficiency improve-
ments.

A cooling tower replacement project is underway to replace the existing cooling towers that have
deteriorated beyond repair. Once these new towers are in place, the towers can provide cooling
capacity for 2,400 Tons of cooling through high efficiency electric chillers. The cooling tower
structure that is being built can accommodate one more tower cell, bringing the total tower
capacity to 3,200 Tons as future loads increase.

Since the existing chillers have also nearly reached the end of their useful life and there is

a strong desire on part of the campus to reduce the GHG foot print through the use of high
efficiency electric chillers, there is a strong likelihood that the existing absorption chillers will be
replaced over the next three years. There are currently plans under way to build the first of the
three 800 Ton electric chillers to help the central plant meet the additional loads associated with
the new Science building which is in design and which is expected to demand approximately 400
Tons. The 800-Ton chiller would work in concert with the existing absorption chillers until there
is funding available for replacing both the old absorption chillers with new electric chillers. The
plant yard area which is south east of the existing plant building has been targeted as the poten-
tial spot for a new cooling system consisting of one or more electric chillers.

Reduction
Assumtion¢Building electricity use reduction target (%) through lighting and HVAC improvements 35%
Heating use reduction through improved HVAC system operation 35%
Base Line Base Case Electricity use (kWh) 5,791,581
Base Case Gas use Therms (Excluding cooling related) 171,516
Reductions GHG Reduction due to Building electricity conservation (lbs) 3,737,539
GHG Reduction due to Building Heating system energy efficiency (lbs) 2,004,832
Total Efficiency Related GHG Reduction (Metric Tons) 2,605
Impact Most recent GHG Emissions Inventory (Metric Tons) 10,068
% Reduction due to Energy Efficiency campuswide 26%

TABLE 2. ESTIMATED IMPACT OF ENERGY EFFICIENCY ON GHG EMISSIONS



C. IMPACT OF MASTER PLAN
LOAD GROWTH- CORE
CAMPUS

As energy standards become increasingly more
stringent, there is reason to believe that new
buildings developed over the next 20-years would
be significantly more efficient that the buildings
currently in operation. Table-4 estimates the
energy use impact associated with new core cam-
pus buildings proposed under the Master Plan.
Shown are impacts of both core campus growth
and removals of the existing Pubelo Dominguez
housing associated with the future development
of the University Village area. Table 3 presents
the extent of PV capacity required on campus to
offset the net increases in GHG emissions and
sustain the overall GHG carbon foot print to 1990
levels. Estimates show that an estimate 7.8 MW
of PV, together with the 35% energy efficiency
improvements, can help sustain the overall GHG
footprint to 1990 levels.

D. IMPACT OF MASTER PLAN
LOAD GROWTH - UV AREA

While the University Village buildings are situ-
ated on campus property, it is assumed for the
purposes of the analysis presented herein that
the GHG emissions associated with the University
Village buildings would not count towards the
campus GHG footprint. Accordingly, all emission
estimates and discussion and findings related to
achieving compliance with AB32 GHG emission
levels are limited to the core area campus build-
ings only.
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Item Value
Baseline GHG Emissions (Metric Tons) 10,068
Masterplan Related Load Growth (Metric Tons) 4,700
Sum of Existing and MP Related Additions 14,768
Reduction from Use of All Electric Chiller (Metric Tons) 2,002
Reduction from Campuswide Building Efficiency (Metric Tons) 2,605
Balance Reduction Desired through Renewable Energy (Metric Tons) 3,356
Sum of All Target Reductions 7,963
Net After Reductions (or 1990 Levels) 6,805
Equivalent Amount of kWh to be Renewable (kWh) 12,455,294
Estimated kWh/Installed kW (kWh) 1,600
Estimated Installed PV Required (kW) 7,785

TABLE 3. RENEWABLE ENERGY PURCHASES REQUIRED FOR EMISSION REDUCTION TO 1990 LEVELS

Estimated Electricity and Gas Usage

GHG
Building ID Building Name GSF kWh/SFT Therms/GSF kWh/Year Therms/Year E;:,Ils:tl::s

Tons)
A Academic 158,572 6.2 0.085 983,146 13,479 361
B Administration 131,800 6.2 0.085 817,160 11,203 300
C Black Box Theatre 7,640 6.2 0.085 47,368 649 17
D Academic 68,000 6.2 0.085 421,600 5,780 155
E Rec Center 148,400 6.2 0.085 920,080 12,614 338
F Apartments 414,403 6.2 0.085 2,569,299 35,224 944
| Incubator 57,128 6.2 0.085 354,194 4,856 130
J Academic 136,050 6.2 0.085 843,510 11,564 310
K Academic/Admin 105,850 6.2 0.085 656,270 8,997 241
L Student Union Expansion 85,000 6.2 0.085 527,000 7,225 194
M Academic/Admin 94,360 6.2 0.085 585,032 8,021 215
N Academic/Admin 116,250 6.2 0.085 720,750 9,881 265
(0] Academic/Admin 104,020 6.2 0.085 644,924 8,842 237
Residence Hall 90,000 6.2 0.085 558,000 7,650 205
New Science Building 85,000 18.5 0.340 1,572,500 28,900 617
P Central Plant Expansion 12,000 4.3 0.120 51,600 1,440 23
Q Satellite Central Plant 5,500 4.3 0.120 23,650 660 10
R Facilities Services Complex 46,895 4.3 0.120 201,649 5,627 89
\% Child Care 17,966 4.3 0.120 77,254 2,156 34
W Fab Lab Garage 6,916 4.3 0.120 29,739 830 13
Total: 1,891,750 12,604,724 185,598 4,700

TABLE 4. ESTIMATION OF ENERGY USE ASSOCIATED WITH NEW ADDITIONS
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B.3: Electrical Infrastructure/Information
Technology and Communication

The University Village is an urban design concept within the CSUDH 2018 Master Plan that integrates
the academic core and the student residential community with a neighborhood of retail and business
communities and campus apartment housing to create a live/work/play environment with synergistic
connections to the University’s mission and purpose. Unless otherwise noted, the Design Guidelines
analyses and reports appearing in this Appendix address all the parcels of the University Village.

B.3 ELECTRICAL INFRASTRUCTURE/INFORMATION TECHNOLOGY AND

COMMUNICATION B.3-1
ELECTRICAL INFRASTRUCTURE HIGHLIGHTS B.3-2
PART A: CAMPUS 12KV POWER INFRASTRUCTURE B.3-3
PART B: UNIVERSITY VILLAGE AREA ELECTRIC

POWER INFRASTRUCTURE B.3-14
I.T. INFRASTRUCTURE HIGHLIGHTS B.3-22
PART A: CORE CAMPUS IT INFRASTRUCTURE B.3-23
PART B: UNIVERSITY VILLAGE AREA I.T. INFRASTRUCTURE B.3-29

California State University
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ELECTRICAL INFRASTRUCTURE HIGHLIGHTS
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PART A: CAMPUS 12kV
POWER INFRASTRUCTURE

A. EXISTING CONDITIONS

SCE provides the core campus utility electrical
service and the service consists of two 16.5kV
overhead distribution feeders configured in a
preferred-emergency (PE) automatic transfer
switch (ATS) configuration that was commonly
utilized for a service configuration at that
time the service was originally installed. The
second SCE 16.5kV service feeder was referred
to as “emergency” which meant it was to be
used as a backup in the event the “preferred”
feeder was unavailable. However, in the event
of a total loss of the utility distribution system
power, no power is available. CSUDH leases
the 16.5kV outdoor PE service switchgear from
SCE. SCE installed the substation and included
SCE metering, station power, and two 16.5kV
- 12kV, 5,000/6,250kVA transformers with low
resistance grounded neutral. The campus SCE
16.5kV - 12kV service equipment is 427 years
old. The two SCE transformers are shown in
project records to be askarel-filled (PCB). The
campus peak load is approximately 3360kVA,
which is roughly 3.3VA/GSF.

The SCE service entrance cable is single
conductor 500kcmil, 25kV rated cable and
capable of carrying 450A continuously, which
is equivalent to 9.4MVA. The SCE underground
cable is the determining limiting factor for the
existing campus service equipment capacity.
SCE was consulted to establish the capacity
limit of the existing 16.5kV service. The service

limit is 4800kVA as of this writing, and will
increase to 8300kVA in 2019. The 16.5kV-12kV
service capacity for a single transformer is
5MVA/6.25MVA. The peak load is currently
near 3.32MVA. The campus load is roughly
66% of the single transformer service capacity.
Several new projects will result in an increase
in the peak demand above the single trans-
former limit.

The CSUDH Central Plant 12kV switchgear
campus feeders include HV-1 and HV-2, HV-5
and HV-6. The feeders are paired with one
feeder from each side of the main service
switchgear tie-breaker to form a 12kV loop
distribution system. The original campus main
12kV switchgear was replaced circa 2004,
along with sectionalizing switches (new SF6
switches). The two paired loop feeders are
250kemil with an ampacity of 310A and are
installed from Central Plant to the buildings on
campus. However, the loop feeder conduc-
tor is reduced to #2AWG, Cu along its path
limiting the loop to 130A. Feeders HV-1 and
HV-2 supply power to the west part of the
main campus, while feeders HV-5 and HV-6
supply power to the east side of campus

with the dividing line being the main north-
south pedestrian mall. Each loop is capable of
supplying up to 6400kVA of load from a single
feeder breaker, if the entire loop consisted of
250kemil cable. The #2AWG limits the loop
capacity to 2700kVA.

In addition to the SCE Central Plant 12kV ser-
vice, the campus has three other SCE services.
The Physical Plant, Student Housing 1, and illu-
minated Campus Sign at Avalon and Victoria
are all served by SCE at 480V or 208V.

Appendix B: Technical Reports

B. SYSTEM CHANGES UNDERWAY
(APRIL 2017)

SCE supplies power to the core campus at
16.5kV via two overhead distribution circuits
and two underground service laterals that
terminate at the Central Plant 16.5kV service
entrance PE ATS switchgear. The two SCE
16.5kV circuits are supplied from two different
SCE distribution substations. Each SCE circuit
is capable of supplying the entire campus

load with an ultimate limit of approximately
9400kVA. However, the SCE 16.5kV distribu-
tion circuits supply multiple customers includ-
ing the StubHub facility. SCE can only presently
provide 4800kVA to the campus. The existing
SCE PE ATS service switchgear is leased from
SCE. The lease expires in late 2017. SCE has
been requested to provide options regarding
lease renewal or replacement.

Since 2017, the new 1,000kW, 4AMWhr, Bat-
tery Storage System is installed and opera-
tional. The Battery Storage System will be
connected to existing switch CP-CPHV5 with

a 250kcmil feeder conductor size. The Battery
Storage System is controlled by STEM, who will
operate the battery system to reduce electric
power peak throughout the day. The operation
of the battery system is controlled by STEM
based on an agreement with SCE.

The new 12kV, 250kcmil feeder installed for
the Battery Storage System could also be used
to supply power to new loads.

The new cooling tower replacement project
was completed in 2017. This new project is
supplied 480V power from the existing Central
Plant 12kV unit substation, CPT1 and CPT2. It

Guidelines for 2018 Master Plan
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will result in a net increase in load when all
three cooling tower cells are in operation.

The Central Plant 1,000kVA, 12kV-480V dou-
ble-ended unit substation will be replaced as
part of the 1000-ton electric chiller installa-
tion. Initially, two 1000-ton chillers will be
installed, with a third 1000-ton chiller to fol-
low in 2019. The chillers will increase electric
power demand by 700kW each, or a total of
2100kW for all three chillers.

The new 91,000GSF Science Building began
construction in 2017. The existing 12kV source
feeder for the SAC buildings is connected to
switch CP-CPHV5 and is sized to #2AWG, Cu.
The cable installed from CP-CPHV5 will be
removed. Two (2) new 250kcmil feeders will
be installed from NSM-201HV1 and NSM-
201HV2 to a new four-way SF6 switch. The
new Science Building and CMS Buildings will
be supplied from the new SF6 switch. The
Science Building will result in an estimated

net increase of up to 910kW based on 10W/
sqft. SAC 100 is being demolished as part of
the Science Building project and will result in a
decrease of 100kVA or so.

The Student Housing Phase Il project is in
conceptual design phase and occupancy is
planned for the Fall 2019 term. The project
will include cooling for the dorm rooms. A
1,000kVA, 12kV-208Y/120V loop feed trans-
former will be installed and connected to SBS
100 HV5 or SBS 100 HV6. The new load is
estimated at 43W/sqft, 306kW. This excludes
cooling loads, which will be Central Plant
connected.
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PV Peak Net Peak Load
Bld. ID Building Name GSF | Watts/SF | Peak Load kW | Capacity (kW) | with PV (kW) [ To Remain/Demo
1 (SCC-1) SMALL COLLEGE COMPLEX 1 8,529 2.36 20 0 20 Demo
2 (SCC-2) SMALL COLLEGE COMPLEX 2 5,313 2.36 13 0 13 Demo
3 |(SCC-3) SMALL COLLEGE COMPLEX 3 1,263 2.36 3 0 3 Demo
4 [(SCC-4) SMALL COLLEGE COMPLEX 4 1,263 2.36 3 0 3 Demo
5 |(SCC-5) SMALL COLLEGE COMPLEX 5 5,315 2.36 13 0 13 Demo
6 (SCC-6) SMALL COLLEGE COMPLEX 6 5,841 2.36 14 0 14 Demo
7 (SCC-7) SMALL COLLEGE COMPLEX 7 2,145 2.36 5 0 5 Demo
8 (SCC-8) SMALL COLLEGE COMPLEX 8 2,920 2.36 7 0 7 Demo
9 (SCC-9) SMALL COLLEGE COMPLEX 9 1,626 2.36 4 0 4 Demo
10 |[(SCC-10) SMALL COLLEGE COMPLEX 10 2,145 2.36 5 0 5 Demo
11 |[(SCC-11) SMALL COLLEGE COMPLEX 11 5,841 2.36 14 0 14 Demo
13 |(SCC-13) SMALL COLLEGE COMPLEX 13 5,290 2.36 12 0 12 Demo
14 |(COE) SCHOOL OF EDUCATION 26,433 2.36 62 0 62 Demo
61 |(FH) FIELD HOUSE 13,650 0.90 17 0 17 Demo
71 |(BLDG X) PUEBLO DOMINGUEZ SH-2 76,093 1.05 37 0 37 Demo
103 |(SAC-3)SOUTH ACADEMIC COMPLEX 3 17,280 1.11 19 0 19 Demo
116 |(EAC) EAST ACADEMIC COMPLEX 17,760 6.55 116 0 116 Demo
120 |(CDC) CHILD DEVELOPMENT CENTER 4,320 6.06 26 0 26 Demo
121 |(ITC) INFANT TODDLER CENTER 4,320 6.06 26 0 26 Demo
VDC #1 N/A N/A 43 0 43 Demo
VDC #3 N/A N/A 12 0 12 Demo
20 |(LIB) LEO F. CAIN LIBRARY 152,006 1.15 175 0 175 To Remain
20 |[LIBRARY ADDITION 139,569 1.29 180 240 -60 To Remain
23 |(WH)JAMES L WELCH HALL 179,952 1.21 218 240 -22 To Remain
25 |(SHC) STUDENT HEALTH CENTER 20,046 1.85 37 0 37 To Remain
26 |(LSU) LOKER STUDENT UNION NEW BUILDING 123,033 N/A 233 0 233 To Remain
26 |(LSU) LOKER STUDENT UNION OLD BUILDING N/A 261 0 261 To Remain
30 |(SBS) SOCIAL/BEHAVIORAL SCIENCES 81,000 2.15 174 0 174 To Remain
40 |(LCH) LACORTE HALL 70,331 3 176 240 -64 To Remain
45 |(UT) UNIVERSITY THEATRE 25,201 3 70 0 70 To Remain
50 |(NSM) NATURAL SCIENCES/MATHEMATICS 84,450 1.94 164 0 164 To Remain
52 |SCIENCE & INNOVATION 91,000 10.00 910 240 670 To Remain
60 |(GYM) GYMNASIUM 65,752 1.24 82 240 -158 To Remain
87 |(CP) CENTRAL PLANT w/ ABSORPTION CHILLER 12,840 26.71 343 0 343 To Remain
102 |(SAC-2)SOUTH ACADEMIC COMPLEX 2 15,940 1.11 18 0 18 To Remain
106 |(EE) EXTENDED EDUCATION CENTER 24,619 3.25 79 0 79 To Remain
107 |(CAMS) CA. ACADEMY OF MATH AND SCIENCE 31,667 3.05 113 0 113 To Remain
111 |BASEBALL/SOFTBALL STORAGE 3,380 1.24 4 0 4 To Remain
107 |(CAMS) CA. ACADEMY OF MATH AND SCIENCE 13,548 5.15 70 0 70 To Remain
VELODROME SPORTS CENTER N/A N/A 318 0 318 To Remain
TRACK & FIELD N/A N/A 174 0 174 To Remain
TOTAL 3360 1200 3070

Envisioning Our Future

TABLE 1. EXISTING BUILDINGS SERVED BY CORE CAMPUS 12KV SYSTEM
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C. LOAD GROWTH ASSOCIATED
WITH MASTER PLAN

Table 2 summarizes the buildings being
considered for development as part of the
Master Plan. Table 2 shows the Core Cam-

pus buildings, GSF, kW demand per sqft, and
estimated peak demand. Table 2 also includes
peak demand if rooftop photovoltaic is
installed on new buildings as required by Cal-
Green Building Code. A new electric service is
required to supply the total load. The existing
service transformers cannot supply the total
load, and the space where the existing service
equipment is installed is not adequate for the
new larger transformers. Construction dates
have been assigned to new buildings which is
necessary to prepare a load growth estimate.
Based on the estimate, a new campus service
is required sometime between 2023 and 2025,
if planned construction is completed according
to the dates assigned. The load forecast should
be updated when actual planned construction
dates become available.

The UV electric load cannot be supplied

from the existing or new electric service for
the Core Campus if the SCE service voltage
remains 16.5kV. The alternative to 16.5kV
service is 66kV, which requires a larger sub-
station area (115’ x 160’), a 5-year planning
and construction schedule, and major upfront
investment.

Based on the addition of up to 1.4 million GSF
of new buildings, net of any existing building
load to be demolished, the long term electric
power coincident peak demand to be supplied

S California State University
‘3 DOMINGUEZ HILLS
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to campus load is estimated at 15,765k W.

The building electric power load diversity will
typically result in a lower actual peak demand
than is estimated. The non-coincident peak
demand is estimated at 14,475kW using a
factor of 0.9 to account for load variability.
The estimates for W/GSF included in this study
are based on empirical “real world” values

for the local climate zone, and are adjusted.

It is important to err on the conservative side
when determining the “minimum” electric
power service and distribution feeder size
requirements because the planned infrastruc-
ture must support the next 40 years of campus
operations and construction. The “extra”
capacity provided as a result of the more
conservative approach will allow for flexibility
in design and future load growth. The new ser-
vice should be designed and rated to allow for
at least 40 years of load growth and changes.

One component of the new load is electric
vehicle charging station loads. A typical Level
2 charger consumes 8kVA for 3-4 hours to
fully charge a vehicle battery. Fast chargers
presently consume 60kVA of power for 1-2
hours. The California Building Code, California
Energy Code, and California Green Building
Code all include requirements for residential
and non-residential electric vehicle supply
equipment (EVSE). At present a total of 6% of
all new parking spaces must be designated as
EVSE and include provisions for the electri-
cal system capacity to install EVSE charging
systems. The percentage of EVSE compliant
parking spaces required has recently increased
from 3% to 6%, which translates to a very

Envisioning Our Future

large increase in electric power demand and
capacity. This is a very good example of future
load growth that did not exist five-years ago.
The load estimates for parking structures

in this study include up to 10% of all spaces
as EVSE equipped. Future development in
commuter transportation options, including
ride sharing and autonomous vehicles, as well
as bi-directional vehicle charging equipment
require designers to prepare for flexibility in
their electrical system designs and electrical
load estimation.

The load estimate in Table 2 and Table 3
includes a reduction in daytime peak demand
due to photovoltaic (PV) produced power.
Refer to Appendix 4 for details regarding the
Photovoltaic Concept for the Core Campus.

D. MEETING LONG TERM ELECTRIC
POWER LOADS WITHIN THE CORE
CAMPUS

The existing campus electric service is 247-
years old. The existing service design and
capacity included two 5000kVA transformers,
each one capable of supplying the entire
campus load. The 12kV distribution system
includes a 1200A main-tie-main switchgear
and two separate 12kV loop feed distribution
feeders. The design provides a high level of
reliability that should be maintained as the
system is renovated and new loads are added.
The future development and expansion of the

Core Campus electric infrastructure envisioned

in this study maintains and expands upon the

original design approach. Possible scenarios to

accommodate the increase in campus electric
power capacity are summarized below.

1) Initiate a Method of Service (MOS)
with SCE immediately. The MOS will
include both 66kV and 16.5kV service
options. SCE will provide details for
installation, schedule, upfront costs
paid by the customer, taxes, and added
facilities charges.

2) Continue to utilize the existing SCE
16.5kV service and establish the max-
imum existing service capacity. Begin
planning for a new higher capacity sub-
station with SCE. The ultimate capacity
of the new substation should be on
the order of 15,000kVA. Establish the
schedule to construct and energize the
new service substation based on the
timing for construction and energiza-
tion of new Core Campus loads and
SCE requirements for planning and
construction. Given the information
available regarding plans for new facili-
ties, a new substation may be required
by 2023-2025. Planning, design, and
funding should start immediately. SCE
will require up to four-years to plan,
construct, and energize. The new
Campus Core substation design must
be coordinated with the SCE design
and planning for the UV area.

3) Request a 66kV substation option
in the SCE MOS. The substation will
require extension of the existing SCE
66kV overhead lines located on
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PV Peak Net Peak
Peak Load | Capacity | Load with Year
Building Name GSF Watts/SF (kW) (kW) PV (kW) Energized
Academic 158,572 3.00 476 176 300 2035
Admin 98,500 3.00 296 110 185 2035
Black Box Theatre 7,640 2.00 15 0 15 2035
Academic 68,000 3.00 204 86 118 2035
Rec Center 148,400 2.00 297 410 -113 2023
Student Apartments 414,403 4.00 1658 338 1320 2022
Incubator 57,128 5.00 286 65 220 2022
1&I 136,050 7.00 952 83 870 2020
Academic/Admin 105,850 3.00 318 100 218 2023
Student Union Expansion 85,000 5.00 425 86 339 2023
Academic/Admin 94,360 3.00 283 121 163 2030
Academic/Admin 116,250 4.00 465 114 351 2030
Academic/Admin 104,020 4.00 416 121 296 2030
Plant Operations (Central Plant Phase 1, 2-1000T CH) 6,450 N/A 1400 0 1400 2019
Plant Operations (Central Plant Phase 2, 1-1000T CH) N/A 700 0 700 2019
Satellite Central Plant (400 Ton) 5,500 N/A 400 0 400 2023
Facilities Services Complex 46,900 10.00 469 320 149 2030
Child Care 17,970 3.00 54 123 -69 2026
Fab Lab Garage 6,916 5.00 35 47 -13 2030
New Science Building (NCSI) 91,000 10.00 910 240 670 2019
Residence Hall: Phase Ill Housing (1) 83,332 3.00 250 0 250 2019
Residence Hall: Phase Ill Food Service & Activity Space (2) 7,027 8.00 56 0 56 2019
Residence Hall: Phase IV Housing (4) 56,700 3.00 170 0 170 2021
Residence Hall: Phase IV Housing (5) 56,700 3.00 170 0 170 2021
Surface Parking (323 Spaces) 20 EV Spaces 113,140 1.41 160 0 160 2022
Parking Structure (3114 Spaces) 187 EV Spaces 1,012,480 1.58 1596 1557 39 2025
Parking Structure (3677 Spaces) 221 EV Spaces 1,195,100 1.56 1868 1577 291 2030
Parking Structure (683 Spaces) 41 EV Spaces 239,020 1.79 428 0 428 2021
Surface Parking (45 Spaces) 3 EV Spaces 15,840 1.52 24 0 24 2020
TOTAL 14780 5673 9107

TABLE 2. NEW BUILDINGS SERVED BY CORE CAMPUS 12KV SYSTEM
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Peak
Peak Coincidence PV Peak | Net Peak
Connected | Demand | Demand Demand Adjusted | Capacity | Load wth
Building ID Building Name GSF Watts/SF | Load (kW) Factor (kw) Factor Peak (kW) (kW) PV (kW)
20 (LIB) LEO F. CAIN LIBRARY 152,006 1.15 175 1.00 175 1.00 175 0 175
20 LIBRARY ADDITION 139,569 1.29 180 1.00 180 1.00 180 240 180
23 (WH) JAMES L WELCH HALL 179,952 1.85 218 1.00 218 1.00 218 240 218
25 (SHC) STUDENT HEALTH CENTER 20,046 1.85 37 1.00 37 1.00 37 0 37
26 (LSU) LOKER STUDENT UNION NEW BUILDING 123,033 N/A 233 1.00 233 1.00 233 0 233
26 (LSU) LOKER STUDENT UNION OLD BUILDING N/A 261 1.00 261 1.00 261 0 261
30 (SBS) SOCIAL/BEHAVIORAL SCIENCES 81,000 2.15 174 1.00 174 1.00 174 0 174
40 (LCH) LACORTE HALL 70,331 2.50 176 1.00 176 1.00 176 240 176
45 (UT) UNIVERSITY THEATRE 25,201 2.77 70 1.00 70 1.00 70 0 70
50 (NSM) NATURAL SCIENCES/MATHEMATICS 84,450 1.94 164 1.00 164 1.00 164 0 164
52 SCIENCE & INNOVATION 91,000 10.00 910 0.90 819 0.90 737 240 737
60 (GYM) GYMNASIUM 65,752 1.24 82 1.00 82 1.00 82 240 82
87 (CP) CENTRAL PLANT 12,840 26.71 343 1.00 343 1.00 343 0 343
106 (EE) EXTENDED EDUCATION CENTER 24,619 3.21 79 1.00 79 1.00 79 0 79
107 (CAMS) CA. ACADEMY OF MATH AND SCIENCE 31,667 3.57 113 1.00 113 1.00 113 0 113
111 BASEBALL/SOFTBALL STORAGE 3,380 1.24 4 1.00 4 1.00 4 0 4
107 (CAMS) CA. ACADEMY OF MATH AND SCIENCE 13,548 5.15 70 1.00 70 1.00 70 0 70
VELODROME SPORTS CENTER N/A N/A 318 1.00 318 1.00 318 0 318
TRACK & FIELD N/A N/A 174 1.00 174 1.00 174 0 174
A Academic 198,215 3.00 476 0.90 428 0.90 385 176 210
B Admin 105,440 3.00 296 0.90 266 0.90 239 110 129
C Black Box Theatre 7,640 2.00 15 0.90 14 0.90 12 0 12
D Academic 85,000 3.00 204 0.90 184 0.90 165 86 79
E Rec Center 151,148 2.00 297 0.90 267 0.90 240 410 -169
F Student Apartments 414,403 5.00 1,658 0.90 1,492 0.90 1,343 338 1,005
| Incubator 71,410 5.00 286 0.90 257 0.90 231 65 166
J 1&I 111,310 7.00 952 0.90 857 0.90 771 83 689
K Academic/Admin 99,570 3.00 318 0.90 286 0.90 257 100 157
L Student Union Expansion 85,000 5.00 425 0.90 383 0.90 344 86 258
M Academic/Admin 128,185 3.00 283 0.90 255 0.90 229 121 109
N Academic/Admin 123,770 4.00 465 0.90 419 0.90 377 114 263
(o) Academic/Admin 130,025 4.00 416 0.90 374 0.90 337 121 216
P Plant Operations (Central Plant Phase 1, 2-1000T CH) 5,170 N/A 1,400 0.90 1,260 0.90 1,134 0 1,134
P Plant Operations (Central Plant Phase 2, 1-1000T CH) 2,000 N/A 700 0.90 630 0.90 567 0 567
Q Satellite Central Plant (400 Ton) N/A N/A 400 0.90 360 0.90 324 0 324
R Facilities Services Complex 46,900 10.00 469 0.90 422 0.90 380 320 149
RH1 Residence Hall: Phase Il Housing (1) 83,332 3.00 250 0.90 225 0.90 202 0 202
RH2 Residence Hall: Phase IIl Food Service & Activity Space (2) 7,027 8.00 56 0.90 51 0.90 46 0 46
RH5 Residence Hall: Phase IV Housing (4) 56,700 3.00 170 0.90 153 0.90 138 0 138
RH6 Residence Hall: Phase IV Housing (5) 56,700 3.00 170 0.90 153 0.90 138 0 138
\ Child Care 17,970 3.00 54 0.90 49 0.90 44 123 -69
W Fab Lab Garage 6,916 5.00 35 0.90 31 0.90 28 47 -13
Lot 3 Surface Parking (323 Spaces) 20 EV Spaces 100,700 1.41 160 0.80 128 0.90 115 0 115
Lot 4A & 4B Parking Structure (3677 Spaces) 221 EV Spaces 956,116 1.56 1,868 0.80 1,494 0.90 1,345 1577 -232
Lot 6A & 6B Parking Structure (3114 Spaces) 187 EV Spaces 1,012,508 1.58 1,596 0.80 1,277 0.90 1,149 1557 -408
Small Lot North of Welch Hall |Surface Parking (45 Spaces) 3 EV Spaces 15,840 1.52 24 0.80 19 0.90 17 0 17
South Surface Parking Structure (683 Spaces) 41 EV Spaces 919,060 1.79 428 0.80 342 0.90 308 0 308
TOTAL 17,650 15,765 14,475 9,149

TABLE 3. ALL BUILDINGS SERVED BY CORE CAMPUS, FINAL PLAN
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Victoria Street to the new 66kV campus substation location. A minimum area for the sub-
station is 115 feet-by-160 feet. Refer to Figure 8 and Figure 9 included in Part B: Univer-
sity Village Summary of Appendix B3 for possible 66kV line route and substation location.

4) Provide new feeders, sized at 250kcmil minimum, for the new Science Building, new Stu-

dent Housing complex, and new Chiller Plant. The 250kcmil conductor size is a minimum
size for a loop feeder.

5) As load increases, and until a new Core Campus substation is energized, rebalance the
loads between the two 12kV 5000kVA transformers and main breakers to avoid an over-
load of either 5000kVA transformer. Install meters to continuously monitor the load at
the main 12kV switchgear. Establish the maximum load SCE can provide from the existing
service.

6) Monitor the 12kV feeder loads. Rebalance the feeders by switching building loads

between the 12kV feeders to avoid an overload of an individual feeder. Install meters to
continuously monitor the feeder loads. Replace the existing @2AWG loop feed cables
with 250kcmil.

7) The new 16.5kVSCE Core Campus substation will be located northeast of the proposed
new TES tank. A concept design for the new substation is shown in Figure 4. The final
design must include SCE requirements. The new substation will include SCE 16.5kV
distribution equipment maintained and operated by SCE. The substation will also include
campus owned transformers and 12kV switchgear. The maximum capacity of the substa-
tion should be 15,000kVA, based on the Master Plan load estimate. The load estimate
basis excludes the mitigating effects of campus installed generation, such as PV or fuel
cells, and also energy storage, such as batteries, which will reduce the peak load when in
operation. SCE will need to confirm the ultimate capacity available for the new substa-
tion. The new substation will include Rule 21 provisions for customer owned generation.

8) The new 12kV distribution system will consist of four loop feed circuits, requiring eight
total feeders. Two existing loop feeders with 250kcmil cable will need to be upgraded
overtime to replace some #2AWG cable in order to provide 310A, or 6400kVA, of full
capacity of the loop. The existing loop feeder will also need to have some existing
switches replaced in order to address configuration issues in the future. Two new loop
feeders will also be required to supply the new loads. One of the new loop feeders can
be connected at the existing 12kV main switchgear using spare breakers HV3 and HVA4.
The other new loop feeder will be connected to the new 12kV substation switchgear.
The existing 12kV main switchgear located in the Central Plant will be reconnected and
supplied from the new service with parallel phase conductors capable of supplying 1200A
continuously. The two new loop feeder circuits should be 500kcmil cable to provide for
future load growth and back-up feeder capability to cross connect to the two existing
250kemil feeders. The cross connect capability will be utilized during modification of the
infrastructure, when sections of existing duct bank are removed as part of demolition
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for site preparation. Power system studies will be required and existing equipment short
circuit interrupting ratings will need to be checked versus the new higher short circuit
duty. The existing SCE service equipment will be demolished after the new substation is
energized with the Core Campus loads.

9) Include electric power infrastructure costs for demolition and replacement in the cost for
each building project. The costs should include all duct banks, manholes, loop feed cable,
12kV sectionalizing switches, and building service cable and transformers that are associ-
ated with the work necessary to maintain continuity of service to existing campus loads,
connect new buildings and loop feeders, and make provisions for the ultimate system
configuration. This will add significant costs to each project, so project feasibility studies
should include scope and costs for infrastructure installation and replacement.

10) Meet with SCE to define Rule 21 requirements and the location for a Utility Line Discon-
nect (ULD) for all utility interactive inverters associated with energy sources that operate
in parallel with the utility. It is preferred to have a ULD at each location where an inverter
is installed rather than have the campus main service designated as the ULD.

11) The campus should review the requirements for electric vehicle supply equipment
(EVSE) and establish compliance objectives. The 6% mandatory requirement established
by the California Codes and Regulations is applicable to all new parking lots and park-
ing structures. The total power capacity required to supply 6% of the 7,842, or so, new
parking spaces, or 515 EVSE required spaces, is 3,764kVA. This is roughly 25% of the
estimated peak demand for the new construction included in the Master Plan.

12) Develop a phasing plan, budget cost estimate, and a capital project request for each
phase of construction for new infrastructure and new campus SCE service substation.

13) Graph 1 and Graph 2 depict the Core Campus peak load profile. Graph 1 is the Core
Campus load without PV, and Graph 2 is the Core Campus load with PV. The peak load
reduction due to battery operation is also shown.

14) Evaluate Rule 18 compliance requirements for sub-metering of third party loads. This
issue is of particular importance if a 66kV substation is constructed to supply power to
both the Core Campus and University Village loads.

15) Evaluate future measures to reduce the Core Campus peak demand such as photovol-
taics, battery storage, thermal energy storage, energy savings building retrofits, and load
control. Prepare a study of measures that could be implemented in order to reduce the
peak demand “seen” by SCE which may result in lower capital costs for a new SCE service
substation.
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PART B: UNIVERSITY VILLAGE - ELECTRIC POWER
INFRASTRUCTURE

A. LOAD GROWTH ASSOCIATED WITH MASTER PLAN

The University Village is subdivided into building parcels that are projected to be developed
over a 15-year time period. The planned development of the University Village consisting of 1.7
million GSF of parking structures, 2.5 million GSF of multi-family residential units, 94,000 GSF

of retail, 390,000 GSF of apartments, and 572,000GSF of campus business park buildings. Table
4 includes the estimated electric power demand associated with each occupancy type for each
parcel with and without photovoltaics. The total estimated peak load for the University Village is
16,185kVA or 3W/GSF. Electric vehicle EVSE loads are estimated at 3,545kVA and are included in
the total. Graphs 3 and 4 show the load profile for the University Village with and without pho-
tovoltaic power. Provisions for photovoltaic power are now included in the Title 24 Energy Code,
however, the amount of photovoltaics that could be installed is variable.

B. ELECTRIC POWER SERVICE OPTIONS FOR THE UNIVERSITY VILLAGE

Electric power for the University Village development can be provided in several ways as follows:

1) Supply power from a new upgraded SCE substation that also would supply power to the
Core Campus with the infrastructure owned and operated by the campus. A consolidated
single substation would require 66kV service and a 115 foot-by-160 foot substation. Rule
18 compliant metering would be required. Refer to Figures 8 and 9 for possible SCE 66kV
line extensions and a new “campus” 66kV substation location.

2) Supply power to the entire University Village from an SCE operated and maintained
underground 16.5kV distribution system, with up to four 16.5kV circuits configured in
two loops.

3) Supply power to the University Village area loads from a combination of new SCE Core
Campus substation and campus infrastructure and new SCE operated and maintained
infrastructure. The capacity of the new SCE Core Campus substation is limited and could
not accommodate the University Village loads. The advantages and disadvantages of each
option for supplying power to the University Village would be considered as part of the
SCE Method of Service (MOS) study process to inform the decision making process. The
SCE MOS is the first step in the process.

4) The existing campus Phase 1 Housing project and existing Operations Buildings are pres-
ently located in the University Village and are supplied from separate SCE services. Both

S California State University
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of these occupancies will be demolished, however the precedence for SCE service of the
University Village of the campus is important because it establishes an SCE presence on
campus, which is covered under California Public Utilities Commission (CPUC) Rule 16
for line extensions on private property. SCE has the option to install, operate, maintain,
and meter such line extensions and provide service equipment to customer owned
occupancies requiring multiple meters. SCE is also providing power to a privately owned
parcel located on the northeast corner of the University Village that is supplied from the
same distribution circuit that supplies the Phase 1 Housing. This SCE underground feeder
may require relocation based on the proposed development and building plans for the
University Village. SCE will require a “Global Easement” and will contract for new services
with the property owner, or State of California.

5) The new 16.5kV SCE substation required for the Core Campus will be supplied from SCE

16.5kV distribution circuits. A dedicated distribution circuit capacity limit for a 16.5kV
circuit is roughly 14,000kVA. Based on the load forecast for the Core Campus, there is no
spare or excess capacity to supply University Village loads. A new 66kV service would be
required to supply both the Core Campus and the University Village. The advantage of a
66kV service is that there is a 20% energy cost savings. However, the Core Campus is a
Direct Access customer and will want to maintain its Direct Access status. The savings at
66kV will be reduced as a result of remaining a Direct Access customer. The disadvantage
of 66kV service is the higher first cost and SCE added facilities charges. SCE would need
to prepare a MOS study for both 16.5kV and 66kV service options to better inform the
options, costs, design, and construction schedules.

6) An underground 16.5kV distribution system that is operated and maintained by SCE is

feasible. The site plan shown in Figure 5 is based on SCE operated and maintained ser-
vice. There are many advantages to this approach including:

a. The cost for SCE cable and equipment is largely offset by new service credits, which
will reduce the project first costs. SCE installs and maintains the cable, switches,
and building service transformers under this scenario.

b. Individual occupancies can be separately metered by SCE reducing the cost and
burden for campus installed metering systems and costs for accounting, billing,
customer relations, and collections.

c. The campus avoids the first cost for installation of cable and equipment, as well as
maintenance and operations, metering systems and billing, trouble calls and added
personnel costs.

7) CPUC Rule 18, Part E requires all separate premises to be individually metered. A cus-

tomer is prohibited from the re-sale of electric energy, unless a utility grade metering
system is installed. However, none of the costs associated with metering and billing can
be charged to the end user. For the University Village, maintenance of a campus owned
metering system would be a significant cost for both labor and operations and on-going
financial burden. For this reason, an SCE operated and maintained distribution system
with SCE meters is recommended.
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8) The site distribution plan shown in Figure 5 is relevant “Peak . et ok
. . Peak | Coincidence | Adjusted | PV Peék iy
and applicable to either an SCE operated system or a Peak Load | Demand | Demand | Demand | Peak | Capacty | 220"
. i . Parcel Building Name Year Energi GSF_ | Watts/sF | (kw) | Factor | (kW) Factor (kW) (kw) W) | vear Energized
campus operated system. The main considerations are: 1-A Multi-Family Rental 2022 316,595 4.00 1,026 0.9 923 0.9 831 241 949 2022
Retail 2022 16,445 | 12.30 164 09 147 09 133 2022
: : . : Parking Structure 2022 223,200 | 222 494 0.9 445 09 400 241 253 2022
a. First Cost. The customer is responsible to install 18 Multi-Family Rental 2024 330,840 | 4.00 1,072 09 965 09 868 272 1,005 2024
Retail 2024 20630 | 12.30 206 09 185 09 166 2024
underground structures. The developer or the Parking Structure 2024 223,200 | 222 494 09 445 09 400 241 253 2024
campus must pay fOI' dUCt banks manholes and 3-B Faculty Apartments 2025 389,556 4.00 1,262 0.9 1,136 0.9 1,022 437 825 2025
’ ’ A Multi-Family Rental 2022 292,650 | 4.00 948 09 853 09 768 241 883 2022
equipment pads, rega rdless if SCE or campus Retail 2022 17,695 12.30 176 0.9 159 0.9 143 2022
Parking Structure 2022 223200 | 222 494 09 445 09 400 241 253 2022
operated, The overall first cost including cable and 48 Multi-Family Rental 2024 363,751 | 4.00 1179 0.9 1,061 09 955 320 1,252 2024
Retail 2024 39,495 | 12.30 393 09 354 09 319 2024
equipment is lower if SCE service credits for new Parking Structure 2024 313200 | 211 661 0.9 595 0.9 535 341 320 2024
. SA Multi-Family Rental 2025 337,804 | 4.0 1,094 09 985 09 887 379 716 2025
load can be applled. Parking Structure 2025 256,080 217 555 0.9 500 0.9 450 417 139 2025
58 Multi-Family Rental 2027 453,168 | 4.0 1,468 09 1,321 0.9 1,189 510 959 2027
: Parking Structure 2027 256,080 | 217 555 09 500 09 450 417 139 2027
b. 66kV vs. 16.5kV. SCE will need to complete a 5C Multi-Family Rental 2029 453,260 | 4.0 1,469 09 1322 09 1,190 510 959 2029
Method of Service Study in order to provide a cost Parking Structure 2029 246480 | 218 537 09 483 0.9 435 403 134 2029
6A Business Park 2020 86,400 236 204 0.9 184 09 165 389 97 2020
estimate and schedule for service options. A loca- Surface Parking 2020 88 09 79 09 7L 2020
Business Park 2020 86,400 2.36 204 09 184 0.9 165 1,168 467 2020
tion for a 66kV substation is shown in Figure 8 and Surface Parking 2020 88 0.9 79 09 71 2020
Business Park 2021 86,400 2.36 204 09 184 09 165 2021
Figure 9. The campus should initiate discussions Surface Parking 2021 88 09 79 0.9 7 2021
) . K Business Park 2022 86,400 2.36 204 09 184 0.9 165 2022
with SCE as soon as possible to begin a Method Surface Parking 2022 88 05 79 X 71 2022
. 68 Business Park 2031 86,400 2.36 204 09 184 0.9 165 389 113 2031
of Service Study for both the Core Campus and Surface Parking 2031 72 0.9 65 0. 58 2031
. . . . L Business Park 2023 54,000 2.36 127 09 115 09 103 389 190 2023
the University Village. SCE will charge a significant Surface Parking 2023 7 0.9 &5 0.9 53 2023
7A Business Park 2031 86,400 2.36 204 09 184 0.9 165 389 97 2031
Upfront fee fOr the MOS Surface Parking 2031 88 0.9 79 0.9 71 2031
TOTAL | 16,185 14,567 13,110 | 7,935 8,074

c. Metering. The University Village will include thou-
sands of occupancies. How are those occupan-
cies to be metered and charged for energy use?
Installation of meters by SCE is the better option
for many reasons.

TABLE 4. UNIVERSITY VILLAGE LOAD FORECAST WITH AND WITHOUT PHOTOVOLTAIC POWER
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C. EXISTING 12KV POWER DEMOLITION AND RELOCATION

The Student Housing SH-1 SCE 12kV source duct bank also supplies power to the commercial
buildings located at the northeast corner by Central Avenue and Victoria Street. The University
Village development will need to be coordinated with the existing SCE underground circuit. The
Student Housing SH-2 is supplied from the campus 12kV via Central Plant. The duct bank and
equipment associated with SH-2 will be demolished.

The Facilities Services (FS) complex is supplied power by SCE at 480V. The SCE service lateral
located on University Drive will be demolished when the FS building is vacated.

‘3 california State University L
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