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Designers need to work together with engineers to understand the multiple uses for streets 

and to place an emphasis on residents rather than vehicles, while acknowledging traffic pat-

terns and street engineering.

Michael Southworth and Eran Ben Joseph

Streets and the Shaping of Towns and Cities (Island Press, 2003), 140
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the streetscape guidelines are intrinsically linked to infrastructure practices 

and policies. In order to create a comprehensive and effective urban design plan, it is es-

sential to provide cost efficient infrastructure systems without compromising the character 

of the area.

The proposed alignment of new underground utilities has been developed to avoid conflict 

with existing underground utilities and surface features, such as railroad tracks. The exist-

ing utility information utilized to compile these recommendations is based upon field ob-

servations and a review of existing infrastructure studies. Utility conflicts may arise during 

the detailed design process and alternative utility alignments may be required. 

For a complete analysis of the project area’s infrastructure and estimates of construction 

costs, please refer to the Appendix in Volume III of this document. 

infrastructure

in this chapter
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water supply 

The Northeast Line Light Rail Stations Plan project area 

is served by an extensive system of service mains rang-

ing in size from four to eight inches in diameter, which 

was constructed between the 1920s to 1960s. A 30-inch 

transmission main serving North Sacramento enters the 

area at the west end of Del Paso Boulevard and contin-

ues through the area northeasterly along Acoma Street, 

El Monte Avenue, and Fernley Avenue where it leaves the 

project area following the alignment of the Sacramento 

Northern Parkway.

The Del Paso Boulevard and Arden Way corridors are 

both well served by twelve-inch distribution mains, and 

the Woodlake Neighborhood is also well served by eight- 

and twelve-inch water mains. However, in the Globe Sta-

tion area and the Dixieanne Neighborhood, the existing 

distribution system consisting of small four- and six-inch 

mains is considered undersized to meet the current design 

fire flow criteria. Extensive modifications of upsizing the 

existing mains to a system of eight, ten and twelve inch 

mains are envisioned for both of these areas. 

The area south of Royal Oaks consists of a sparse system 

of eight-inch mains due to the low-intensity parking/stor-

age facility uses that currently exist. This area is expected 

to need a revised system of larger eight, ten and twelve 

inch mains if redevelopment of this area occurs. The City 

Utilities Department has also identified a need for a fu-

ture 48-inch transmission main within the project area.

 

For the purposes of the infrastructure analysis, 

development intensity of potential oppportu-

nity sites was calculated and is reflected in 

the various maps in this chapter. The follow-

ing summarizes the assumptions used in the 

analysis:

Development Intensity ‘A’ envisions resi-
dential density of 60 du/ac and 0.4 F.A.R for 
non-residential commercial use.

Development Intensity ‘B’ envisions residen-
tial density of 60 du/ac and no non-residential 
commercial use.

Development Intensity ‘C’ envisions residen-
tial density of 40 du/ac and no non-residential 
commercial use.

Development Intensity ‘D’ envisions resi-
dential density of 25 du/ac and 0.6 F.A.R for 
non-residential commercial use.

Development Intensity ‘E’ envisions resi-
dential density of 40 du/ac and 0.4 F.A.R for 
non-residential commercial use.

•

•

•

•

•
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storm drainage 

The North Sacramento area has drainage issues ranging 

from street and property flooding to possible future flood 

hazard and public safety hazards. Existing systems are in-

adequate to convey runoff  from the area to the creeks 

and canals. Facility improvements that have been sug-

gested to improve these problems include flood proof-

ing, upgraded and new pipelines, pump stations, and new 

detention basins. 

The Northeast Line Light Rail Stations Plan project area 

is located primarily within two separate drainage basin ar-

eas, basins 151 and 153. These two Basins are generally 

divided along the Del Paso Boulevard corridor. The Plan 

area northwesterly of  Del Paso Boulevard drains to sump 

153 located near the western end of  Stanford Avenue 

which pumps into the Natomas East Main Drainage Ca-

nal. The Plan area southeasterly of  Del Paso Boulevard 

drains to Sump 151 located east of  Lathrop Way which 

pumps into the American River. The project area also 

cuts across small portions of  basins 83 and 154. 

The City has identified Basin 151 as one of  the critical 

areas needing infrastructure improvements to reduce the 

flooding in the Basin area. Although some improvements 

have been made, Basin 151 still requires upgrades in its 

water quality/flood control basins, flood proofing exist-

ing structures, and further collection system upgrades to 

reduce the level of  flooding in the area by providing an 

improved drainage system. The City has not defined ba-

sins 83, 153, and 154 as critical areas needing infrastruc-

ture improvements at this time. 

The proposed improvements within the Northeast Line 

Light Rail Stations plan area are not expected to increase 

the drainage runoff  from the area since most of  the pro-

posed development areas already contain a high percent-

age of  impervious surfacing from existing buildings and 

paved parking lots.



59

c h a p t e r  t w o   i n f r a s t r u c t u r e

v o l u M E  T W o  -  n E  l I n E  l I g h T  r a I l  S T a T I o n S  P l a n

F i g u r e  2 . 2  s t o r m  d r a i n  p l a n

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,&,
&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,
&,

&,
&,

&,

&,

&,

&,

&,

&,

&, &,&,&,

&,

&,
&,

&,

&,

&,

&,
&,

&,

&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,

&,
&,

&,&,

&,
&,

&,
&,

&,

&,

&,&,

&,

&, &, &,

&,

&,

&, &,

&,

&,
&,

&,

&,

&,&,

&,

&,

&,

&,

&,

&,&,

&,

&,

&,

&,

&,

&,

&,
&,

&, &,

&, &, &, &,
&,&,

&,

&,

&,

&,

&,

&,

&,
&,

&,
&,

&,

&,&,

&,
&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,

&,&,

&,

&, &,&,

&,

&,

&,
&,

&, &,

&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,
&,

&, &, &,&,

&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,
&,

&,

&,&,&,

&,

&,

&,

&,

&,&,
&,

&,

&,

&,

&,

&,

&,
&,
&,

&,
&,&,

&,

&,&,
&,&,

&,

&,
&,

&,

&,&,

&,

&,

&,

&,

&,&,&,

&,

&,

&,

&, &,

&,&,

&,

&,

&,

&,
&,

&,

&,

&,

&,&,

&,

&,

&,&,

&,

&,

&,

&,
&,

&,

&,

&,

&,

&,

&,

&,

&,

&,

&,
&,

&,

&, &,

&,

&,

&,&,

&,

&,

&,
&,

&,
&,

"T

"T

"T"T

"T

"T

"T
"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T "T

"T

"T

"T "T

"T

"T "T
"T

"T

"T

"T "T

"T

"T

"T
"T

"T

"T

"T

"T

"T "T

"T

"T

"T"T

"T

"T

"T

"T
"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T "T

"T

"T

"T "T"T

"T

"T "T

"T"T

"T "T

"T

"T "T

"T

"T

"T

"T

"T

"T

"T

"T "T

"T

"T
"T

"T "T "T

"T

"T

"T

"T"T

"T"T "T "T

"T

"T

"T"T

"T

"T

"T
"T "T

"T

"T
"T

"T
"T

"T"T

"T

"T

"T

"T"T

"T

"T "T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T"T

"T "T

"T

"T "T

"T

"T
"T

"T "T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T "T"T

"T "T

"T

"T

"T

"T

"T"T

"T

"T

"T
"T

"T

"T

"T

"T

"T

"T

"T "T

"T"T

"T

"T

"T

"T

"T

"T

"T

"T "T
"T

"T

"T

"T

"T

"T

"T"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T "T

"T "T

"T

"T

"T

"T

"T

"T

"T

"T

"T
"T

"T

"T

"T "T"T
"T

"T "T

"T

"T "T

"T
"T

"T

"T"T

"T

"T
"T

"T

"T

"T

"T"T "T"T

"T "T

"T

"T

"T

"T

"T

"T

"T

"T

"T
"T"T

"T

"T
"T

"T "T"T

"T "T

"T

"T

"T
"T

"T

"T

"T

"T "T

"T

"T"T

"T

"T

"T

"T

"T

"T

"T
"T

"T

"T

"T"T

"T
"T

"T

"T

"T

"T"T

"T

"T

"T

"T

"T

"T

"T

"T
"T

"T

"T

"T

"T
"T

"T

"T"T

"T

"T"T

"T

"T

"T

"T

"T"T

"T

"T

"T

"T
"T

"T
"T

"T"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T
"T

"T

"T

"T

"T

"T

"T "T

"T

"T

"T

"T

"T

"T "T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T"T

"T

"T

"T

"T

"T

"T

"T

"T

"T

"T
"T"T

"T

"T

F

F

F

F

18

4

6

16

36

40

24

33

5

18

14

30
10

12

12

12

12

36

18

12

30

12

12

30

18

12

18

12

12

12

33

24

18

12

8

24

12

10

24

36

12

42

8

18

12

54

42

12

40

16

5412

8
12

18

24

15

4

12

1830

33

15

8

12

12

36

6

12

12

16

12

18

12

8

10

6

15

18

30

15

15 12

12

18

12

4

15

12

12

12

18

12

18

12

12

12

18

30

12

12

12

18

16

24

12

12

12

18

18

12

24

6

15

30

4
64

12

24 12

36

6

24

12

54

12

30

24

2-
66

72

21

36

54

2-66

18

54

30

30

72

54

36

30

36

30

30

21

2-
663030

30

54

2-66

2-
6630

24

24

24

21 21

60

60

21

30

30

24

30

72

24

30

24

72

54

21
21

30

54

30

DEL PASO BL

EL CAMINO AV

STATE ROUTE 160

ARDEN WY

EL MONTE AV

CALVADOS AV

C
O

LF
A

X
S

T

SOUTHGATE RD

TRACTION AV

G
R

O
VE

AV

DIXIEANNE AV

EV
E

R
G

R
E

EN
S

T

O
X

FO
R

D
ST

GLOBE AV

LOCHBRAE RD

ER
IC

K
S

O
N

ST

BO
XW

O
O

D
S

T

WOODLAKE DR

FEE DR

EA
ST

LE
VE

E
RD

BLACKWOOD ST

REDWOOD AV

R
O

YA
L

O
AK

S
D

R

BAXTER
AV

EM
P

R
ES

S
ST

FO
R

R
ES

T
S

T

LEISURE LN

BE
A

U
M

O
N

T
ST

SANTIAGO AV

COMMERCE CR

ra
m

p

ALTOS AV

O
A

KM
O

N
T

S
T

G
R

E
E

N
S

T

G
IB

SO
N

S
T

GARDEN ST

FE
R

N
LE

Y
AV

RT
16

0
SB

O
N

R

AC
O

M
A

S
T

RIO
LIN

DA BL

LEA WY

D
A

LE
AV

C
A

N
TA

LI
E

R
S

T

C
A

M
B

R
ID

G
E

ST

EL CAMINO - SANTIAGO AY

C
A

N
TE

R
B

U
R

Y
R

D

R
T

16
0

N
B

O
FF

R

JOHNSTON RD

MEDIA PL

EM
P

R
ES

S
-B

O
XW

O
O

D
AY

BE
A

U
M

O
N

T
-E

M
P

R
ES

S
AY

ARDEN GARDEN CONNECTOR

DARINA AV

STANFORD AV

DEAN RD

PERALTA AV

FE
R

N
LE

Y
AV

-G
R

O
V

E
AV

AY

PLAZAAV

FA
IR

FI
EL

D
S

T

DEL PASO BL -LOCHBRAE RD AY

SANTIAGO AV

C
A

N
TE

R
B

U
R

Y
R

D

SANTIAGO AV

ARDEN WY

ARDEN WYARDEN WY

C
A

N
TA

LI
E

R
S

T

G
R

E
E

N
S

T

REDWOOD AV

FA
IR

FI
EL

D
S

T
Globe

Royal Oaks
Arden/Del Paso

200 0 200100
FeetFIGURE V-2

NORTHEAST LINE LIGHT RAIL STATIONS PLAN - STORM DRAIN PLAN

Legend
Study Impact Area

Storm Drain Mains

Existing Storm Drain

Proposed Storm Drain

&, Manholes

"T Gutterdrains

F Area of Flooding

Detention Ponds

Basin 102

Basin 151

Basin 152

Basin 153

Basin154

Basin159

Basin 83

AMERICAN RIVER

NEMDC

Development Intensity C

Development Intensity B

Development Intensity E

Development Intensity A

Development Intensity D

Lightrail Stations

February 2007
µ



c h a p t e r  t w o   i n f r a s t r u c t u r e

60

v o l u M E  T W o  -  n E  l I n E  l I g h T  r a I l  S T a T I o n S  P l a n

sanitary sewer

The Northeast Line Light Rail Stations Plan project area 

is primarily served by two separate Sewerage Collection 

Basins, Basins G304 & G305. A small portion of the 

northeast corner of the project area is located in Basin 

G303.

The existing collection systems within the project area 

range in size from six inches to eighteen inches in diam-

eter. These mains are generally located within the streets 

or alleys. Exceptions to this include portions of the Globe 

Station and Woodlake areas where some sections of the 

service mains are located at the rear property line between 

two adjacent residential homes.

A 72-inch County interceptor main crosses the project 

area in a north-south direction entering from the north 

at the El Camino Avenue/Del Paso Boulevard/Beaumont 

St. intersection, following Beaumont St. south and then 

along Royal Oaks Drive south until it crosses Highway 

160 and leaves the project area.

The development of the project area is expected to in-

crease the sanitary sewer flows due to the increase in the 

residential, office, and commercial uses. The addition of 

nearly 4,000 new residences and over 450,000 square feet 

of non-residential uses will overwhelm the existing sewer 

system.

Significant improvements together with the rerouting of 

the existing system will be needed to insure adequate ca-

pacity for the proposed development.

g304

With the proposed development in the Globe and the Ar-

den/Del Paso stations areas, the main collection pipeline 

located in Edgewater Road will need to be upsized from 

the current 15- to 18-inch pipeline to a proposed 18- to 

24-inch pipeline. The Del Paso Boulevard corridor is well 

served by an existing ten-inch main located in the Del 

Paso Blvd./Lochbrae Rd. Alley.

g305

The main collection pipeline located in Royal Oaks Drive 

does not have sufficient capacity for the increased flows 

from the proposed development around the Royal Oaks 

Station. Rather than upsize the entire length of the main 

pipeline, it is instead recommended to create a new direct 

connection to the 72-inch interceptor at the Royal Oaks 

Drive/Evergreen Street intersection.
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electrical

There are three existing substations located within the 

plan area. The El Monte Substation is located on the 

southerly side of El Monte Avenue between Gibson Street 

and Forrest Street. This substation is a 69-4kV substation. 

The Dixieanne – Evergreen Substation is located on the 

southerly side of Dixieanne Avenue between Erickson 

Street and Evergreen Street. This substation is also a 69-

4kV substation. The Evergreen – Royal Oaks Substation 

is located south of Arden Way between Evergreen Street 

and Royal Oaks Drive. This substation is a 69-12kV sub-

station and feeds the majority of the project area via an 

existing overhead/underground distribution system. The 

portion of the Plan area north of Arden Way is generally 

served by a 4kV overhead distribution system.

Based on proposed land use projections for the North-

east Line Light Rail Stations Plan, Sacramento Municipal 

Utility District (SMUD) estimates that the additional 

electrical load from development may be approximately 

15 to 23 megawatts at final build out. With typical sys-

tem improvements, SMUD’s distribution system should 

be able to handle this new load growth.

The Evergreen - Royal Oaks Substation is located on a 

0.2-acre parcel just south of the Light Rail Tracks within 

the middle of proposed development for the area. The de-

velopment of the area around the substation will need to 

include proper building setbacks, screening, etc. to the 

station as well as the transmission lines leading to the sta-

tion
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natural gas

The gas system in the Northeast Line Light Rail Sta-

tions Plan project area is generally served by a grid sys-

tem throughout the project area. A 12-inch transmission 

main is located on the west side of the project area run-

ning along the old railroad/Traction Avenue corridor. An 

8-inch high pressure main crosses the project area con-

necting to the 12-inch main at Edgewater Road, where it 

turns and follows the Arden Way corridor eastward and 

leaves the project area at the eastern boundary. Several 

small diameter (2-4 inch) connections exist in the sur-

rounding residential neighborhoods.

Pacific Gas & Electric, the natural gas supplier in the 

area, has stated that the existing gas infrastructure in the 

Line Light Rail Stations Plan area should be adequate to 

serve the level of development proposed in the majority 

of the Globe Station and Arden/Del Paso Station areas 

with relatively minor additions, unless an unusually large 

gas user locates in the area. In that case, facilities will be 

upgraded as necessary in order to accommodate the user. 

However, with the development of the Royal Oaks Sta-

tion area, it is anticipated that a new transmission main 

loop will be needed to serve the development south of the 

light rail tracks
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