
Delta Conveyance Design & Construction Authority 
Technical Memorandum 

 1 

 
Subject: SCADA/Communications Routing and Basic Design Approach – Bethany Reservoir 

Alternative (Final Draft) 

Project feature: Projectwide 

Prepared for: California Department of Water Resources (DWR) / Delta Conveyance Office (DCO) 

Prepared by: Delta Conveyance Design and Construction Authority (DCA) 

Copies to: Files 

Date/Version: December 23, 2021 

Reference no.: EDM_PW_CE_TMO_SCADA-Coms-Des-Approach-Bethany_001002 

1. Introduction 

This technical memorandum (TM) describes the communication routes for the supervisory control and 
data acquisition (SCADA) system serving the Bethany Reservoir Alternative for the Delta Conveyance 
Project (Project). The communications network connects major operations centers and remote data sites 
that require high-speed, reliable data communications throughout construction and long-term 
operations. This TM establishes a network architecture and identifies potential routes for each fiber optic 
connection, using existing telecommunications routes and planned road modifications as much as 
possible. The purpose of this TM is to identify potential media routes with the minimum environmental 
footprint for the Bethany Reservoir Alternative, which includes the Eastern corridor north of Lower 
Roberts Island shaft.  

This TM builds on the information presented in the SCADA/Communications Route Design Approach 
(Revised Final Draft) TM for the Central and Eastern Corridors (DCA, 2021). Refer to that TM for additional 
information. 

1.1 Document Organization 

This TM contains the following sections: 

• Network Sites 
• Network Route Design 
• References 
• Document History and Quality Assurance 

2. Network Sites 

The data communications network connects three operations centers, as shown in the Communication 
Diagram in Attachment 1. The operations centers are the Project Operations Center (POC), Delta Field 
Division Area Control Center (DACC), and the Bethany Reservoir Pumping Plant. In addition, the 
communications network monitors and controls the intakes and the Delta-Mendota Canal facilities 
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(7,500 cfs project design capacity only, not include on Attachment 1) and monitors up to four remote data 
sites with instrumentation for level, flow, or intrusion indicators.  

• POC: The POC is the central operations control for the State Water Project, remotely monitoring water 
conveyance both north and south of the project. It would be the remote operations control for the 
Project as well, and it would require reliable and responsive access to the project SCADA system.  

• DACC: This operations center is located in the administration building located on the operations and 
maintenance campus at the site of the Harvey O. Banks Pumping Plant (Banks). The DACC operates 
the pumping plants and California Aqueduct system south of the Delta. Its operations would be closely 
coordinated with those of the Bethany Reservoir Pumping Plant. It would also require reliable and 
responsive access to the project SCADA system.  

• Bethany Reservoir Pumping Plant: This operations center would operate the entire project facilities, 
including the intakes, tunnel shafts, Bethany Reservoir Pumping Plant (BRPP), and Bethany Reservoir 
Discharge Structure. The project SCADA system servers and master programmable logic controller 
(PLC) would be located here, which would require reliable and responsive SCADA data to be directly 
and independently accessible. All pumping plant PLCs, individual pump PLCs, and individual control 
structure PLCs would communicate directly to the Master PLC through a separate and independent 
network. SCADA data from the Intakes and other remote data points would communicate directly 
through the backbone links described here.  

• Intakes: These facility-level network sites would control and monitor the intakes associated with the 
Project. They would include a PLC at each intake that monitors and controls intake features and 
communicates to the main operations centers (POC, DACC, and BRPP) through the backbone network. 
Internet access would be required during construction. 

• Delta-Mendota Canal (DMC) Facilities: For the 7,500 cfs project design capacity option only, the DMC 
facilities would be monitored by the Project communications system, but controlled by the CVP using 
a direct connection to their existing network(s) at the Jones Pumping Plant. Flows delivered by the 
Project to the DMC for this option would be controlled by the Project at the Bethany Reservoir 
Pumping Plant. The CVP would control the DMC Control Structure. A Project PLC located at the 
electrical/control building at the DMC discharge site would communicate with a CVP PLC at that 
location (configuration not defined at this time) and also send signals to the Project’s Master PLC 
through the Project network, which would be separate and independent from the CVP network. The 
CVP PLC at that location would send signals to the Jones Pumping Plant control system (configuration 
not defined at this time) through a separate and independent CVP network.  

• Remote data sites: The remote monitoring of level, flow, or intrusion data points at three tunnel shaft 
locations (Twin Cities, Lower Roberts, and Terminous), plus monitoring and control at the Bethany 
Reservoir Discharge Structure would be anticipated. Internet access would be required at launch 
shafts during construction.  

3. Network Route Design  

Each operations center, intake, and selected remote data site requires data communications for the 
SCADA system, information technology (IT)/internet access, and video security cameras. The data 
communication requirements dictate design criteria, such as segregation, redundancy, and bandwidth. 
All network and communications transport topology and equipment would be specified by the DWR 
Operations and Management (O&M) Communications Branch.  
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3.1 Network Design Criteria 

The basis of design for the data communication network includes the following criteria: 

• Mission-critical Segregated Networks 

– SCADA: The SCADA system, a mission-critical component, continuously monitors process and 
equipment performance, collects these data for historical trending and analysis, displays 
performance in real time, and enables automatic operations where necessary or desired. This 
criticality requires high reliability achieved by using redundancy and recovery strategies. SCADA 
data typically requires relatively low bandwidth even with thousands of input and outputs at a 
SCADA-connected site SCADA networks would be based on 1-gigabyte (GB) links. 

– Business: Access to business applications and the internet at some sites is also mission-critical. 
Employees access maintenance and financial systems for more efficient and effective 
maintenance work practices. They access the internet for documentation and diagnostic 
assistance. IT and internet access typically requires a low to high range of bandwidth, depending 
on the data requested at any specific time period. Business networks would be based on 1-GB 
links, upgradeable to 10 GB.  

– Security (Video cameras): Video security is mission-neutral. Video security cannot prevent 
malicious intervention; it can only record interventions to be used as forensic evidence. Video 
cameras require high bandwidth capacity. Security networks would be based on 10-GB links. 

– SCADA Segregation: Due to the mission critical-nature of the SCADA system, DWR requires 
network segregation. Network segregation prevents high-data traffic events from overwhelming 
SCADA-specific data communications that could cause operational issues in a 24/7 environment. 
The project SCADA network will be segregated from the Business and Security networks and will 
integrate with the existing State Water Project SCADA network. 

• Mission-critical Redundant Backbone Links 

– The backbone links described here would achieve redundancy by establishing two independent 
paths from each operations center to every other operations center: 

 Link 1: The link between the POC and the DACC is already established through leased lines, 
and consists of redundant fiberoptic lines leased from a telecommunications provider. 
Redundancy is achieved by two independent paths between the data centers over 
approximately 59 miles. 

 Link 2: The link between the DACC and the Bethany Reservoir Pumping Plant operations 
centers would be a fiberoptic cable installed in dedicated conduits along future and existing 
road rights-of-way. Some redundancy would be achieved by using multiple fiberoptic pairs or 
multiple cables, but the path remains singular over approximately 4 miles. 

 Link 3: The link between the BRPP operations center and the intakes would require leased 
communication links for all segregated networks. Installation options are overhead (OH) or 
buried along Project access and public roads (underground [UG]). The path would have a 
length of approximately 11 miles between the intakes (assume Intake C-E-3) and the leased 
router (CTX) at Eschinger Road and a length of approximately 4 miles between the BRPP and 
the leased router in Mountain House. 

 Link 4: The link between the intakes and the POC would use leased lines and new fiberoptic 
cable installed along existing telecommunications or road rights-of-way. Installation options 
are overhead (OH) or buried along Project access and public roads (underground [UG]). The 
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path would have a length of approximately 11 miles between the intakes (assume Intake 
C-E-3) and the leased router in Freeport. 

 Link 5 (7,500 cfs option only): The link between the DMC structures and the existing Jones 
Pumping Plant would be a fiberoptic cable installed in dedicated conduits along the existing 
DMC access road right-of-way. The route selected is the most direct and would be installed in 
the existing DMC acces road and would have minimal impacts. The path would have a length 
of approximately 1 mile. 

• Mission-supportive Remote Data Sites 

– SCADA Data: Remote data points with surface water elevations and intrusion sensors would 
require a network connection with minimal bandwidth. These do not require redundancy because 
the remote data points are noncritical to the process.  

– Internet Access: Internet access could be provided to remote data points during construction. 

– Security Cameras: Video cameras would need a network connection with high bandwidth but 
would not require redundancy. 

3.2 Fiberoptic Routes 

For high-speed, reliable and secure data communications, fiberoptic is the preferred media for this 
project. Installation methods include OH on existing power poles and UG in accessible locations. The 
preferred installation method is UG. UG includes four underground installation approaches: (1) adjacent 
to roadway (UGA), (2) in existing roadway (UGE), (3) in proposed roadway (UGN), and (4) trenchless or in 
a common trench (UGT). Attachment 2 includes GIS-based maps that show the proposed fiberoptic routes 
using each installation approach, including;  

• Bethany Reservoir Alternative SCADA Maps: This set of one key map and 13 detailed maps includes 
four backbone routes, three facility routes, and three remote site routes to individual shafts on the 
Eastern corridor. Proposed route segments are color-coded by installation method. 

The Attachment 2 maps show potential fiberoptic routes to establish the network backbone and SCADA 
connections to all applicable facilities, including certain remote sites.  

3.3 Cost Estimating Guidance 

Refer to the SCADA/Communications Route Design Approach (Revised Final Draft) TM for the Central and 
Eastern Corridors (DCA, 2021) for Cost Estimating Guidance. 

3.4 Network Route Groups 

For identification purposes, the physical network fiber routes are organized into three groups (Table 1). 

Table 1. Physical Fiber Route Groups 

ID Start Point End Point ID Start Point End Point 

Backbone Eastern Corridor Remote Sites 

B01 Bethany Reservoir 
Pumping Plant (Link 2) 

DACC E01 B03, Lambert Road Twin Cities Shaft 
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Table 1. Physical Fiber Route Groups 

ID Start Point End Point ID Start Point End Point 

B02 Bethany Reservoir 
Pumping Plant (Link 3) 

Mountain House Router E04 Lodi Router Terminous Shaft 

B03 C-E-3 (Link 3)2 Eschinger Road Router E06 R&R Island Router Lower Roberts Island  

B04 C-E-3 (Link 4)2 Freeport Router    

B05 DMC Control Structure 
(Link 5) 

Jones Pumping Plant    

Facilities    

F01 C-E-2 B04, Access Road 
(included for 7,500 cfs 
option only) 

   

F02 C-E-5 B03, Access Road     

F03 Bethany Reservoir 
Pumping Plant 

Bethany Reservoir 
Discharge Structure1 

   

F041 Bethany Reservoir 
Pumping Plant 

DMC Control Structure 
Electrical/Control Building 

   

Notes: 
1 The Bethany Reservoir Discharge Structure would have a supplemental connection to the DACC since an existing fiberoptics 
cable originating at the DACC traverses the site of the structure and data from that structure would also be communicated 
into the system via a connection to the existing cable. 
2 For 3,000 cfs project design capacity option only, B03 and B04 would connect to the C-E-5 site versus the C-E-3 site and 
would therefore each be 0.46 miles shorter than for other project design capacity options. The cost and length of connection 
to Intake C-E-5 in that case is covered by facility group F02 which as the same length and size of cable required for the 
backbone group. 

Note that it was established in the SCADA/Communications Route Design Approach TM for the Central 
and Eastern Corridors (DCA, 2021) that no maintenance shafts require long-term SCADA connectivity, so 
they are not included in the Network Route Groups Shown in Table 1.  

3.4.1 Backbone Group 

The Backbone Group of network routes would connect the intakes and Bethany Reservoir Pumping Plant 
operations centers to each other, and the POC and DACC operations centers through leased lines. Link 2 
(Bethany Reservoir Pumping Plant to DACC) would be established by a direct fiber route. Links 3 and 4 
would be established by installing new fiber cables from the operations centers to the nearest router for 
the leased line network. The Backbone Group assumes 24 fiber pairs for all routes.  

Segments B03, B04, and B05 are identical to those previously presented (DCA, 2021) and are not described 
in detail here. 

Note that for the 3,000 cfs project design capacity option, the backbone routes B03 and B04 would 
originate from Intake C-E-5 instead of Intake C-E-3. 
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Conceptual Routes for Segments B01 and B02 were developed as follows: 

• B01: The route follows west from the BRPP to Mountain Road to Kelso Road, then west along Kelso 
Road to the DACC on the campus of DWR’s existing Harvey O. Banks Pumping Plant. No other 
reasonable route choices are available because it follows the shortest and most direct public roads to 
the DACC. 

• B02: The route follows Project roads to Kelso Road, then east along Kelso Road to Great Valley 
Parkway on the west side of the Mountain House development. The it goes south on Great Valley to 
West Hargrove Avenue, east on West Hargrove, and south on S Jacobs Driver to its termination point 
at the Mountain House Router. No other reasonable route choices are available because it follows the 
shortest and most direct public roads to the router location. 

Table 2 shows relative cost estimates for the Backbone Group fiber routes. 

Table 2. Backbone Group Fiber Routes and Relative Costs 

Route 
ID 

OH 
Miles 

UGA 
Miles 

UGE 
Miles 

UGN 
Miles 

UGT 
Miles 

Total 
Miles Cable Cost 

Installation 
Cost Total Cost 

B01 0 .12 2.69   2.81 $ 45,000 $ 197,000 $ 242,000 

B02  .29 3.60 1.58  3.89 $ 62,000 $ 272,000 $ 334,000 

B031  3.43 
 

7.7 .17 11.3 
(10.841) 

$181,000 

($173,0001) 

$ 1,139,000 

($1,107,0001) 

$ 1,320,000 

($1,280,0001) 

B041 5.02 3.1 .87 2.30 .12 11.41 

(10.951) 

$ 183,000 

($175,0001) 

$ 823,000 

($791,0001) 

$ 1,006,000 

($966,0001) 

B052   .88   .882 $14,000 $62,000 $76,000 
 

 
 

   29.413 

(30.292) 

(28.491) 

  
$2,902,0003 

($2,978,0002) 

($2,822,0001) 

Notes: 
1 For 3,000 cfs project design capacity option only, B03 and B04 would connect to the C-E-5 site versus the C-E-3 
site and would therefore each be 0.46 miles shorter than for other project design capacity options. The cost and 
length of connection to Intake C-E-5 in that case is covered by facility group F02 which as the same length and 
size of cable required for the backbone group. 
2 7,500 cfs project design capacity only 
3 4,500 and 6,000 cfs project design capacity only 

All five Backbone Group surface routes are included in the design for the Bethany Reservoir Alternative 
SCADA configuration, depending on the project design capacity option. Attachment 2 shows the Backbone 
Group OH and UG segments.  

3.4.2 Facilities Group 

The Facilities Group of network routes would connect the intakes (C-E-2, C-E-5) and South Delta Outlet 
and Control Structure to the Backbone Group routes adjacent to each facility. Each connection would be 
established by a direct fiber route. F01 and F02 assumes two parallel routes separated by the access road 
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width, each with six fiber pairs, and each connecting at a patch panel at the Backbone cable route junction. 
F03 would be a single six fiber pair cable. It would be backed up by connecting the system to an existing 
DWR c=fiberoptic cable in the roadway crossing the Bethany Reservoir Outlet Structure. 

F01 and F02 routes are short direct connections to the Backbone routes passing the respective sites, 
therefore they are all the only reasonable routes. F03 follows the Project’s Bethany Reservoir Aqueduct 
and would be installed as part of that effort, therefore it is the only reasonable route. 

F04 route follows the proposed DMC connection aqueduct and would not result in additional impacts. 

Table 5 shows the relative cost estimates for the Facilities Group fiber routes. 

Table 3. Facilities Group Fiber Routes and Relative Costs 

Route 
ID 

OH 
Miles 

UGA 
Miles 

UGE 
Miles 

UGN 
Miles 

UGT 
Miles 

Total 
Miles 

Cable 
Cost 

Installation 
Cost Total Cost 

F011    .58  .581 $ 4,000 $ 40,000 $ 44,0001 

F02    2.56  2.56 $ 15,000 $ 179,000 $194,000 

F03 
 

   2.51 2.51 $ 15,000 $ 02 $15,0002 

F041     0.67 0.671 $3,000 $02 $3,0001,2 

      5.07 

(6.321) 

  $209,000 

($256,0001,2) 

Notes: 
1 7,500 cfs project design capacity option only 
2 F03 and F04 installation cost assumed to be part of Aqueduct installation cost 

All four Facilities Group routes are included in the design for the Bethany Reservoir Alternative SCADA 
configuration. Attachment 2 shows the Facilities Group OH and UG segments.  

3.4.3 Eastern Corridor Group 

The Eastern corridor group of network routes would connect the Twin Cities Shaft (E01), the Terminous 
Shaft (E04), and Lower Roberts Island Shaft (E06) to the Bethany Reservoir Pumping Plant operations 
center via leased lines. The analysis assumes six fiber pairs are needed for each remote data point. Each 
route would require new fiberoptic cables from the shafts to the nearest leased line router.  

The routes for the Eastern Corridor Group were developed in the Central and Eastern Corridor TM (DCA, 
2021) and are identical. This group is included for all project design capacity options. 

Table 4 provides relative cost estimates for the Eastern Corridor Group. 
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Table 4. Eastern Corridor Group Relative Costs 

Route 
ID 

OH 
Miles 

UGA 
Miles 

UGE 
Miles 

UGN 
Miles 

UGT 
Miles 

Total 
Miles 

Cable 
Cost 

Installation 
Cost Total Cost 

E01 
 

1.11 
 

1.11  2.22 $ 13,000 $ 155,000 $ 168,000 

E04 3.53 1.33 
 

2.02 .33 7.21 $ 43,000 $ 1,024,000 $ 1,067,000 

E06 1.29 0.00 0.00 5.50 0.00 6.79 $ 41,000 $ 172,000 $ 213,000 
  

    16.22   $1,448,000 

 

Attachment 2 shows the Eastern corridor OH and UG segments.  

3.4.4 Bethany Reservoir Alternative Fiberoptic Route Summary 

The potential media routes with the minimum environmental footprint for the Bethany Reservoir 
Alternative, which includes portions of the Eastern corridor, establishes the network backbone and SCADA 
connections to all operations centers, facilities, and selected remote sites. This includes 49.78 to 
52.83 miles of new fiberoptic cable, with a total relative cost of $4,479,000 to $4,682,000, depending on 
project design capacity option. 

4. References 

Delta Conveyance Design and Construction Authority (DCA). 2021. SCADA/Communications Routing and 
Basic Design Approach – Central and Eastern Corridors. Final Draft. 

5. Document History and Quality Assurance 

Reviewers listed have completed an internal quality review check and approval process for deliverable 
documents that is consistent with procedures and directives identified by the Engineering Design Manager 
(EDM) and the DCA. 

Approval Names and Roles 
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Internal Quality Control 

review by Consistency review by 
Approved for 
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Michael Johnson / EDM 
SCADA Engineer 

Jim Landman / EDM QC 
Reviewer 

Gwen Buchholz / DCA 
Environmental Liaison 

Phil Ryan / EDM Design 
Manager 

Terry Krause / EDM 
Project Manager 

Michael Johnson / EDM 
SCADA Engineer 

Jim Landman / EDM QC 
Reviewer 

Gwen Buchholz / DCA 
Environmental Consultant 

Phil Ryan / EDM Design 
Manager 

Terry Krause / EDM 
Project Manager 
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Attachment 2 
Bethany Reservoir Alternative Route Maps 



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

_i
nd

ex
.m

xd
 [(

kd
ol

an
)  

B
D

S
N

] 2
02

20
30

3

D
av

is
 R

d

Al
ta

 M
es

a 
R

d

W Grant Line Rd

W Yosemite Ave

CR J11

A St

E 8th St

Em
pi

re
 A

ve

Kost Rd

Arno Rd

N
 M

ai
n 

St

S Lincoln St

E Lathrop Rd

W Elm St

Bilby Rd

Morada Ln

El
lio

tt 
R

d

Terminous Rd

N 
W

ils
on

 W
ay

Arch Rd

N
 T

ra
cy

 B
lv

d

C
R

 J8

S 
H

ut
ch

in
s 

St

E Main St

W March Ln

Pow
er Inn R

d

How
lan

d R
d

Balfour Rd

E 18th St

Pocket Rd

Copperopolis Rd

O
ha

ra
 A

ve

W 11th St

W Howard Rd

Mack Rd

Pacific Ave

W Bethany Rd

N
 E

llio
tt 

R
d

S El D
orado St

W
at

er
m

an
 R

d

Concord Ave

C
la

y 
St

at
io

n 
R

d

Chestnut St

Delta Rd

E Hammer Ln

Simmerhorn Rd

CR E19

E Louise Ave

Wilton Rd

Sunset Rd

C
enter Pky

Lone Tree Way

Thornton Rd

S 
M

an
te

ca
 R

d

N
 W

es
t L

n

Bond Rd

E Fremont St

Ex
ce

ls
io

r R
d

N
 El D

orado St

Navy Dr

S 
U

ni
on

 R
d

Walmort Rd

Hood Franklin Rd

New Hope Rd

Neroly Rd
N

 D
us

tin
 R

d

N Thornton Rd

W Walnut Grove Rd

N
 U

ni
on

 R
d

S 
Au

st
in

 R
d

W
al

nu
t B

lv
d

By
ro

n 
H

w
y

W Ripon Rd

Valensin Rd

Ta
ve

rn
or

 R
d

S 
Ai

rp
or

t W
ay

W Turner Rd

S 
H

am
 L

n

W Peltier Rd

Lo
w

er
 S

ac
ra

m
en

to
 R

d

Laguna Blvd

E Kettleman Ln

Calvine Rd

Camino Diablo

E Eight Mile Rd

Elk Grove Blvd

Hillcrest Ave

Marsh Creek Rd

C
ol

on
y 

R
d

French Camp Rd

E Mariposa Rd

W
es

t L
n

Br
ad

sh
aw

 R
d

Deer Valley Rd

Br
uc

ev
ille

 R
d

Tracy Blvd

E Stockton Blvd

Se
lle

rs
 A

ve

Sheldon Rd

N
 L

ow
er

 S
ac

ra
m

en
to

 R
d

Gerber Rd

Liberty Rd

W Byron Rd

Montezuma Hills
 Rd

Howard Rd

C
lay Station R

d

Byron Hwy

E Peltier Rd

El
k 

G
ro

ve
 F

lo
rin

 R
d

CR E
2

S Airport W
ay

C
R

 J8

Dilla
rd Rd

CR Twin Cities Rd (CR E13)
CR E

9

ABH4

ABH4

ABH12

ABH12

ABH84

ABH33

ABH26

ABH12

ABH120

ABH104

ABH88

ABH99

ABH84

ABH99

ABH99

§̈¦205

§̈¦5

§̈¦5

§̈¦5

2 1

3

8

10

6
7

4

9

5

Old River

Sacramento River

San Joaquin River

Middle River

Cosumnes R
iver

Mokelumne River

Calavera
s River

Clarksburg

Hood

Thornton

Byron

Ryde

Brentwood

Isleton

Oakley

Rio Vista

Lodi

Tracy

Courtland

Freeport

Locke

Bethel Island

French Camp

Knightsen

Lathrop

Manteca

Stockton

Terminous

Walnut Grove

Discovery Bay

Mountain
House

Holt

A l a m e d a  C o u n t y

C o n t r a
C o s t a

C o u n t y

S a c r a m e n t o
C o u n t y

S a n J o a q u i n
C o u n t y

S o l a n o  C o u n t y

Yol o  C o un ty

Jones
Pumping

Plant

Port of
Stockton

Banks
Pumping

Plant

Key Map
Bethany SCADA

03/04/2022¯ 0 3.5
MilesFor Illustration Purposes Only

Data Source: DCA, DWR

Legend
Page Index

Proposed SCADA
Underground
Overhead

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

@

22
nd

 S
t

25
th

 S
t

Bamford Dr

Tegan RdRenwick AveLake Dr

Calvine Rd

Sheldon Rd

La
ke

po
in

t D
r

24
th

 S
t

Laguna Station R
d

Granite Park Ln

Deer Lake Dr

Benedix Way

Old Creek Dr

D
etroit Blvd

Dwight Rd

Grandstaff Dr

C
ar

lin
 A

ve

Ehrhardt Ave

Laguna Park Dr

H
ar

bo
ur

 P
oi

nt
 D

r

Fa
rm

 R
d

Elliot Ranch Rd

Jacinto Ave

Si
m

s 
R

d

Babson Dr

Fr
an

kl
in

 B
lv

d

Brookfield Dr Tangerine AveMeadowview Rd

Valley Hi Dr
C

R
 J8

Mack Rd

C
enter Pky

Big Horn Blvd

Laguna Blvd

ABH99

§̈¦5

Co
nti

nu
ed

on
 M

ap
 2

Continued
on Map 3

For Illustration Purposes Only

Legend
Page Index

@ Connection to Existing Router
SCADA Proposed Fiber Routes
Proposed Overhead SCADA

New Line on Existing Poles

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 1
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

19
th

 S
t

22
nd

 S
t

18
th

 S
t

Elliot Ranch Rd

Am
he

rs
t S

t

H
ar

bo
ur

 P
oi

nt
 D

r

Willow Point Rd

Pumphouse Rd

Lake Front Dr

Beach Lake Rd

Meadowview Rd

Pocket Rd

C
R

 E
9

§̈¦5

§̈¦5

§̈¦5

LISBON
DISTRICT

NETHERLANDS

Sacramento River

Co
nti

nu
ed

on
 M

ap
 1

Continued
on Map 3

Clarksburg

Freeport

For Illustration Purposes Only

Legend
Page Index

SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Existing Roadway
Outside Roadway

Proposed Overhead SCADA
New Line on Existing Poles

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 2
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

Incoming and outgoing
fiber optic cable ductbanks
to be on opposite sides of

intake site access road.

Incoming and outgoing
fiber optic cable ductbanks
to be on opposite sides of

intake site access road.

142

Lakepoint Dr

Riparian DrTaron D
r

141

Maritime Dr

St
on

e 
La

ke
 R

d

Elk Grove Blvd

Hood Franklin Rd

CR E9

§̈¦5

§̈¦5

§̈¦5

MERRITT
ISLAND

Sa
cra

me
nt

o R
ive

r

Continued
on Map 2

Continued
on Map 1

Continued
on Map 4

Co
nti

nu
ed

on
 M

ap
 5

Hood

For Illustration Purposes Only

Legend
Page Index

SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Existing Roadway
Within Proposed Roadway Improvements

Proposed Overhead SCADA
New Line on Existing Poles

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 3
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

Korn Rd

Russel Rd

Alfalfa Plant Rd

Vorden Rd

Po
in

t P
le

as
an

t R
d

Dierssen Rd

H
er

zo
g 

R
d

Lambert Rd

CR Twin Cities Rd (CR E13)

§̈¦5

§̈¦5

PIERSON
DISTRICT

GLANVILLE
TRACT

Continued
on Map 3

Co
nti

nu
ed

on
 M

ap
 5

For Illustration Purposes Only

Legend
Page Index

SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Proposed Roadway Improvements
Trenchless Installation

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 4
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

@

Korn Rd

Lambert Rd

Camp Rd

Ed
 R

au
 R

d

H
ei

n 
R

d

Dierssen Rd

Eschinger Rd

Point Pleasant Rd

Br
uc

ev
ill

e 
R

d

CR Twin Cities Rd (CR E13)

C
R

 J8

§̈¦5

§̈¦5

GLANVILLE
TRACT

Co
nti

nu
ed

on
 M

ap
 3

Co
nti

nu
ed

on
 M

ap
 4

For Illustration Purposes Only

Legend
Page Index

@ Connection to Existing Router
SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Existing Roadway
Within Proposed Roadway Improvements
Outside Roadway
Trenchless Installation

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 5
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

G
ua

rd
 R

d

Kingdon Rd

R
io

 B
la

nc
o 

R
d

Frontage Rd

King Island

Grand Rd

N Thornton Rd

ABH12

§̈¦5

§̈¦5

§̈¦5

TERMINOUS
TRACT

KING ISLAND

SHIN KEE
TRACT

BISHOP TRACT

RIO BLANCO
TRACT

Co
nti

nu
ed

on
 M

ap
 7

For Illustration Purposes Only

Legend
Page Index

SCADA Proposed Fiber Routes
Proposed Underground SCADA

Outside Roadway
Trenchless Installation

Proposed Overhead SCADA
New Line on Existing Poles

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 6
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

@

Armstrong Rd

Kingdon Rd

N
ee

le
y 

R
d

Tredway Rd

Harney Ln

M
oo

re
 R

d

R
ay

 R
d

Sargent Rd

D
ev

rie
s 

R
d

E Harney Ln

Th
or

nt
on

 R
d

W Harney Ln

S 
Lo

w
er

 S
ac

ra
m

en
to

 R
d

N Thornton Rd

Lo
w

er
 S

ac
ra

m
en

to
 R

d

D
av

is
 R

d

ABH12ABH12

Co
nti

nu
ed

on
 M

ap
 6

For Illustration Purposes Only

Legend
Page Index

@ Connection to Existing Router
SCADA Proposed Fiber Routes
Proposed Underground SCADA

Outside Roadway
Proposed Overhead SCADA

New Line on Existing Poles

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 7
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

Davini Rd

Windmill Cove

Brookside Rd

In
la

nd
 D

r

Lower Jones Rd

Jacobs Rd

Mcdonald Rd

H
ol

t R
d

Rindge Rd

HONKER
LAKE TRACT

RINDGE TRACT

WRIGHT-ELMWOOD
TRACT

LOWER
JONES
TRACT

LOWER
ROBERTS
ISLAND

San Joaquin River

Co
nti

nu
ed

on
 M

ap
 9

Holt

For Illustration Purposes Only

Legend
Page Index

SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Proposed Roadway Improvements
Outside Roadway

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 8
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

@

Port of
Stockton

March Ln

M
arine Ave

Acacia St

W
allace Ave

Calhoun Way

R
ainier Ave

Bo
on

e 
D

r
Brookview Dr

Jacobs Rd

Longview Ave

Fa
irw

ay
 D

r

Plym
outh Rd

Tuxedo Ave

Lucerne Ave

Em
barcadero D

r

Sheridan Way

De Ovan Ave

House Rd

W
isconsin Ave

La Jolla Dr

Grouse Run Dr

Natali R
d

Buena Vista Ave

Polk Way

El
ls

be
rg

 D
r

W
oodsbro Rd

H
ooper S

t

Euclid Ave

Elmwood Ave

Alexandria Pl

Venetian D
r

Douglas Rd
Benjamin Holt Dr

Fremont StGilmore Ave

Del Rio Dr

Cum
berland Pl

G
range Ave

H
um

ph
re

ys
 D

r

R
yde Ave

Oxford Way

Luce Ave

Davis Ave

Bristol Ave

Christina Ave

Mendocino Ave
Princeton Ave

M
ission R

d

Rosemarie Ln

Embarcadero

Shimizu Dr

Feather R
iver D

rRiverbrook Dr

Monte Diablo Ave

Q
ua

il 
La

ke
s 

D
r

Swain Rd

Fyffe St

Michigan Ave

Rive
r D

r

Country Club Blvd

Burns C
utoff R

d

Br
oo

ks
id

e 
R

d

Saint Andrews Dr

W Benjamin Holt Dr

W Washington St

W March Ln

W Alpine Ave

Telegraph Ave

N
 Pershing Ave

Navy Dr
§̈¦5

§̈¦5

ROUGH AND
READY ISLAND

BOGGS TRACT

SARGENT-BARNHART
TRACT

WRIGHT-ELMWOOD
TRACT

WEBER TRACT

SMITH
TRACT

MIDDLE
ROBERTS
ISLAND

LOWER
ROBERTS
ISLAND

San Joaquin River

Calaveras River

Co
nti

nu
ed

on
 M

ap
 8

For Illustration Purposes Only

Legend
Page Index

@ Connection to Existing Router
SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Proposed Roadway Improvements
Outside Roadway

Proposed Overhead SCADA
New Line on Existing Poles

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 9
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT



T:
\W

G
I-3

8\
G

IS
_3

3_
00

\G
IS

R
eq

ue
st

_1
1F

\D
el

iv
er

ab
le

_1
0F

\E
N

G
15

3_
21

\E
N

G
15

3_
21

_1
1x

17
_S

C
A

D
A

_B
et

ha
ny

.m
xd

 [(
kd

ol
an

)  
B

D
S

N
] 2

02
20

30
4

Also connect SCADA facilities at the
Bethany Reservoir Discharge Structure
to the existing DWR fiber optic cable in
the California Aqueduct Bikeway road.

Jones Pumping Plant

Christensen Rd

Lindem
an R

d
Herdlyn Rd

Br
un

s 
R

d

California Aqueduct Bikeway

W Grant Line Rd

Byron Hwy

Old River

For Illustration Purposes Only

Legend
Page Index

SCADA Proposed Fiber Routes
Proposed Underground SCADA

Within Existing Roadway
Within Proposed Roadway Improvements
Common Trench with Aqueduct
Trenchless Installation

Permanent Subsurface Impact
Permanent Surface Impact
Temporary Surface Impact

Data Source: DCA, DWR

Map 10
SCADA - Bethany Option

03/04/2022¯ 0 1,000 2,000
Feet

CONFIDENTIAL ATTORNEY-CLIENT
PRIVILEGE DISCUSSION DRAFT


	SCADA/Communications Routing and Basic Design Approach – Bethany Reservoir Alternative (Final Draft)
	1. Introduction
	1.1 Document Organization

	2. Network Sites
	3. Network Route Design 
	3.1 Network Design Criteria
	3.2 Fiberoptic Routes
	3.3 Cost Estimating Guidance
	3.4 Network Route Groups
	3.4.1 Backbone Group
	3.4.2 Facilities Group
	3.4.3 Eastern Corridor Group
	3.4.4 Bethany Reservoir Alternative Fiberoptic Route Summary


	4. References
	5. Document History and Quality Assurance
	Attachment 1 Communications Diagram
	Attachment 2 Bethany Reservoir Alternative Route Maps




