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Chapter 1

1.1   Background
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1.2   Purpose

this 

this master plan

1.3   Existing Facilities

is 

Flotation 

Section

1.3.1   Raw Water System
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1.3.2   Process Treatment
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1.3.3   Chemical Systems

Chlorite

Fluorosilicic A

e

clear well

clear well

R s part per million 

Fluorosilicic 
clear well
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1.3.4   Chemical Disinfection

clear well

- Giardia -
A - Cryptosporidium

-Filtration 

- Giardia - -

- - -

- Cryptosporidium - -
Notes:

Giardia

- Giardia - Escherichia coli E. coli . 

-minutes per liter 
-
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1.4   Historic Flows and Water Quality
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to 
wa with a maximum 

Sweetwater R

Minimum Maximum Minimum Maximum

ND

Notes:
 -  - CaCO  -  - 

ND - non-  - - 

the  is more 

Apr-15 Dec-17 Sep-20
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percent

1.5   Design Criteria

e   

Description 

Plant Capacity

RWPS

-

Capacity of Pumps

s

Motor Size hp

N 

s

Motor Size hp

Motor Size hp

Flash Mixing

Motor Size hp
-

Flocculation 

 x  x 

minutes 
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Description 

Clarification 

No

minutes 

Compressors

Recycle Pumps

Motor Size hp

Sludge Pumps

Motor Size hp

Filters

Cells per Filter

Filter Area 
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Description 

Filter Media

Depth inches

mm

Depth  inches

mm

hp

hp

Filter Air Scour

Maximum Air Scour Rate

Air Scour Flow Rate
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Description 

Treated Water Reservoir

Floor 

Chemicals

One-

Chlorite Solution
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Description 

Ancillary

Motor Size hp
Notes:

s:  - -  - hp - 
mm - millimeters  - - 
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Chapter 2

2.1   Introduction

Carollo Site chapter presents 

-
,

the 

2.2   Existing Regulations

2.2.1   Surface Water Treatment Rule

Giardia lamblia
Legionella Compliance with the 

- percent Giardia -
percent

- Giardia
- - Giardia -

where C is the 

-min/L

percent
total c also Giardia

Giardia
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Giardia

Giardia

Filtration Filtration 

-

-
Notes:

- i

percent
Giardia E. coli

also Giardia
Giardia

E. coli Giardia

E.coli 

Giardia

Filtration Filtration 

-

-

-

, it is 
the 

Sweetwater R E. coli
E.coli 1

2.2.2   Interim Enhanced Surface Water Treatment Rule 

1
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- Cryptosporidium

2.2.3   Long-Term Enhanced Surface Water Treatment Rule

two Cryptosporidium
Cryptosporidium

Cryptosporidium

Cryptosporidium -

Cryptosporidium
Cryptosporidium

Cryptosporidium Concentration 
L

-

-

-
Notes:

-

2.2.4   Disinfection Byproducts

the 

m r l l
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=
-

Raw
×

Compliance Ratio =

-
-

percent percent percent

percent percent percent

percent percent percent

,

s  a
-meter -m

-

, 

-micrometer 

the 

three
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Bench- or pilot-

s in 

p returns [ ]

the 

the 

the 
MCLs

locational r
annual a  [LRAA]

2.2.5   Additional Drinking Water Regulations

the -
E. coli

contaminants -
-
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2.3   Future Regulations

2.3.1   Revised Microbial/Disinfection Byproduct Rules

the 
, 

-

the 

Cryptosporidium, Giardia lamblia
Legionella

rules

the 
rules the present to

In April , 

rules

-

2.3.2   Cyanobacteria

-

 i
the 

the - s 

-D

- -

C
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“HAs serve as the informal technical guidance for unregulated drinking water contaminants to 
assist Federal, State, and local officials, and managers of public or community water systems in 
protecting public health as needed. They are not to be construed as legally enforceable Federal 
standards.”2

the 
n l

- the 

the 
the 

-a 

Notes:

2.3.3   Per- and Polyfluoroalkyl Substances

- a p s

- -

s response 
RLs

the 
s At the 

the 

-  c

2 -F- -
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2.3.4   Microplastics

which 

microplastics:

A

NL

S

2.3.4.1   Definition of Microplastics

the 

“Solid polymeric materials to which chemical additives or other substances may have been 

Polymers that are derived in nature that have not been chemically 
modified (other than by hydrolysis) are excluded.”

Microplastics Policy Handbook: the 

Analytical Methods and Sample Collection:
i s s

:

:

the 
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: 

are 
At the present time, on the 
list

-Month Review of Results the 

: 

the anticipates 

Consumer Confidence Reports (CCRs)

NL: the n NL

n NL the 

“Studies of rodents exposed to some types of microplastics through drinking water indicate 
potentially adverse effects, including on the reproductive system. However, more research 
is needed to understand potential impacts on human health, including determining 
concentrations at which effects may occur. California is monitoring microplastics in drinking 
water to understand its occurrence and is supporting ongoing research.”

the 

2.3.5   N-Nitrosodimethylamine

N-Nitroso NDMA
n NL 

 per liter n RL 3

3 an -
N-nitroso- -n-

1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th

Pilot Phase

Lab Accreditation Program

DDW Public Workshop

Phase I Monitoring Orders

Phase I Monitoring

DDW Review Phase I Results

Phase II Monitoring Orders

Phase II Monitoring

20282022 2023 2024 2025 2026 2027Microplastics Regulation 
and Monitoring Plan
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2.4   Summary and Conclusions
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Chapter 3

3.1   Introduction

chapter 

3.2   Production Data
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also

the ice area also water 

-

Metric 

th

Notes:
-

 percent 

3.3   General Water Quality Parameters

clear well 
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Minimum Minimum

ND

3.4   Title 22 Review

RADs
1

 A 

chemical

3.5   Taste and Odor Compounds

-

- -

Response

1
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o - -

appli the

Due to an 

to an increase in 

- -
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3.6   Raw Water Total Coliforms and E. coli

total c s E. coli
total c

E. coli in the 

E. coli

E. coli

Minimum Minimum

ND ND

ND ND
Notes:

L - 

total c

where 
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 were 

May 27, 2020
500 lbs CuSO4 & 

240 lbs Citric Acid 

May 26, 2021
542 lbs CuSO4 & 

271 lbs Citric Acid Added

June 29, 2021
517 lbs CuSO4 & 

259 lbs Citric Acid Added

0

100

200

300

400

500

600

700

800

900
Sweetwater Reservoir



SITE FACILITIES MASTER PLAN UPDATE | PERDUE WATER TREATMENT PLANT | SWEETWATER AUTHORITY

FINAL | | -

E. coli
the E. coli concentrations in the 

0

5000

10000

15000

20000

25000

30000

35000
Sweetwater Reservoir

0

2000

4000

6000

8000

10000

12000

14000
Aqueduct Raw Water



SWEETWATER AUTHORITY | PERDUE WATER TREATMENT PLANT | SITE FACILITIES MASTER PLAN UPDATE 

- | | FINAL

E. coli

E. coli

0

50

100

150

200

250

300

350

400
Sweetwater Reservoir

0

1

2

3
Aqueduct Raw Water



SITE FACILITIES MASTER PLAN UPDATE | PERDUE WATER TREATMENT PLANT | SWEETWATER AUTHORITY

FINAL | | -

the 
total c s E. coli

the 

3.7   Cryptosporidium

in Sweetwater R No 

3.8   Cyanotoxins

clear well ourth 

-

3.9   Enhanced Coagulation 

3.10   Disinfection Byproducts

clear well 

percent

clear well in there was an increase in the 
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3.11   Per- and Polyfluoroalkyl Substances

to -

3.12   UCMR 4 Monitoring Results for HAA6 and HAA9

un As the 

rules
the 

the 

Location 
Minimum Minimum

nue

East Naples Street
Melrose
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Chapter 4

4.1   Introduction

This chapter
ion on 

4.2   Methodology

, 

assessment

Role 

Justin Brazil 

Carollo 

Carollo Electrical/Instrumentation 

Carollo 

s were , 
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Description  ( )

- percent

- - percent

-Fair - percent

- - percent

- percent
Notes:

4.3   Condition Assessment Findings

assessment 
in  B, 

4.3.1   Intake Pump Station

The i
, 

s 
two There is little 

-

perations 
-

, 
we

install increase 
, , 

issues as the 
, 

-

4.3.2   Dissolved Air Flotation

-
The DAF s

saturators, two air compressors, , 
T

a the saturation compressor
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4.3.3   Filtration

, the operate 
consists ,

, 
the pipe 

clear 
well , a master control ,

The washwater pump
,

, The 
as 

s e

4.3.4   Chemical Systems

,
, such as -ton chlorine 

, were all
in was 

also -

The c

The
also

The r a
was 

The chemical 
s there were The 

,
in the 

two - - s
clear well structure 

perations

4.3.5   Ancillary Systems

4.3.5.1   Plant Water and Air

apparent 
;

, ,
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, 

4.3.5.2   Hydroelectric station

The The station 
contains two electric 
The

4.3.6   Electrical Distribution

motor control centers 
(MCCs) 

s 
were 

4.4   Risk Assessment

4.4.1   Original Useful Life

The 

) 

Electrical

Instrumentation 

Mechanical

Structural - Concrete 

Structural - 

Structural - 

Structural - Steel
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4.4.2   Remaining and Evaluated Remaining Useful Life Estimates

The ) estimate 

with 

4.4.3   Criticality Assessment

Description 

% 
No lost-time injuries or 

Lost-

Financial Impact % 

 to 

maintenance, -
 to 

 to 
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Description 

Impact on 

Compliance

% 

% compliance with permits no impact on 

/or minor 

/or 

/or major impact on 

Customers  % 

r

s

Short-

- -
not 

clear well, 
, 

4.4.4   Vulnerability Assessment

-point scale to match the same -point 

4.4.5   Risk Assessment

, 
, 

, 
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Component 

Clear ell Clear ell Replace

Chlorine Gas 

Chlorine Gas 

Chlorine Gas 

Chlorine Gas 

Chlorine Gas 

Station 

Station 
Monitor 

Station 

Station 

in  C
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Chapter 5

5.1   Introduction

5.2   Sodium Hypochlorite Alternatives

- two

a 
-

when 
s h  t

 percent s h  percent s h

 percent s h
s h

pump 

 percent s h
-  percent s h

 S h to 
is
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5.2.1   Design Criteria

Description Minimum imum

Chlorine Dose ( )

Notes:
Not u

s 

Chemical
the 

Chlorine Chemical 

Chemical

Minimum 

Minimum 
Flow Flow Flow

imum
Flow

Chlorine  l

uses 
se two 

the 
the

represents 

Description Minimum

Chlorine
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Chapter 3

RESERVOIR MANAGEMENT

Raw water entering the Perdue WTP primarily comes from the Sweetwater Reservoir and an 

customer demands are served from the local water supply. However, the year long drought has 
diminished water levels in both the Loveland and Sweetwater Reservoirs. The Authority has 

assumed that reservoir levels will be replenished and local water supply from Sweetwater 
Reservoir will again be the primary source for treatment at Perdue WTP. As part of this Site 
Facilities Master Plan, existing practices for disposal of filter wash water (FWW) and reservoir 
management were evaluated.

3.1   Replacement Options for the Filter Wash Water Pipeline

This section provides recommendations to the Authority for replacement of the Perdue WTP 
FWW pipeline. The goals of the FWW retention project is to reduce the potential for recirculation 
of waste wash water back to the plant intake and minimize the chance for such overflows of the 
transition box. The Authority wishes to relocate the FWW discharge outlet further to the east 

feet. 
Placing the discharge pipe near the reservoir high water level will also make the line more 
accessible for maintenance or repairs. Another issue that has occurred several times has been 
overflow of the Transition Box where the concrete channel connects t -inch line. This box 
has a grated top and during a surcharge waste wash water can flow up and out into the parking 
area and adjacent building. These overflow events are atypical and occur when the filters are 
operated manually, outside of the standard operating procedures. 

Objectives of this analysis are the following:

Develop hydraulic model for the existing and proposed FWW lines.
Develop FWW pipeline options that meet the following criteria:
a. Relocate the discharge point of FWW further away from the intake structure.
b. Reduce nuisance overflows at Transition Box.

3.1.1   Existing Conditions

The process flow schematic of the current FWW system is shown in Figure . . A hydraulic model 
was developed to determine the hydraulic grade line along the FWW pipeline. The model was 

mgd and then at a higher flow to simulate 
overflow conditions at the Transition Box. A summary of flows that could occur at the WTP are 
listed in Table . . 
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Table . Summary of Flow Conditions Used in this Analysis

Process Stream
Flow 

(mgd) Notes

WTP Capacity

Nominal .

Maximum .

Filter Backwash 
for one filter 

).

Overflow

Dissolved Air Flotation Tanks

"Filter Dump"
simultaneously.

The model was calibrated against field measurements during a single backwash event (i.e., 
mgd). Minor losses and roughness coefficients in the model were adjusted so that the model's 

calculated hydraulic grade line in the Transition Box matched what was measured in the field. 
Once calibrated, the model predicted that at high flow rates (e.g., "Filter Dumping"), the 
Transition Box would overflow. Based on the model results, it appears that there is 
approximately a safety factor of two for the FWW line. That is, this line can safely convey up two 
filter backwashes simultaneously. 

This model was later used to develop hydraulic grade line for the FWW pipeline options. Pipe 
sizing and slopes for each pipeline option were adjusted until open channel flow resulted.

3.1.2   Filter Wash Water Pipeline Options

The basis for design of the relocation of the FWW pipeline will be established and will include 
necessary site work, piping, and plan profiles of potential FWW pipe realignments. Hydraulic 
grade line, construction cost estimates, 
presented. Planning of potential pipe alignments will take into consideration and accommodate 
future plant modifications and existing sensitive structures, such as the south face of the 
Clearwell, “Commissary” building, and the “Quonset” hut. The report will also provide a detailed 
listing of potential permitting issues that may need to be addressed during the final design 
stage.
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Three possible FWW pipeline realignment options were investigated and are outlined below in 
Table . . Figure . shows a general overview of the three options as well as the existing FWW
system. Table .
discussion contains the details for each option.

Table .   FWW Pipeline Replacement Options

Option No. Description

-
discharge headwall. Convert existing Overflow Box into a junction box and abandon 
Dispersion Box and line to it.

-inch pipe from existing Junction box, along south side of clearwell, 

Install new FWW -inch pipe 

Table .   Advantages and Disadvantages of Each FWW Pipeline Options

Option 
No. 

Advantages Disadvantages

Least Expensive Option.
No Excavation Adjacent to 
Clearwell.
Avoids Work Areas.

approval.
Does not Address Transition Box 
Overflow .
Potential environmental 

. 
May be Combined with and 
Reduce Proposed Drain Line 
Work.

Trenching through Clearwell 
Embankment.

Approval.
Does Not Address Transition Box 
Overflow .

Work.
Solves Overflow of Transition 
Box.
May be Combined with and 
Reduce Proposed Drain Line 
Work.

Most expensive option.
Difficult Excavation between Filters and 
Blower Building.
Trenching Adjacent to Clearwell.

Potential environmental 
.

Notes:
Division of Safety of Dams.
Assumes grating cover remains in place and is not replaced with a sealed, water tight cover.
Part of work occurs in area containing Coastal Sage Scrub.
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Table .   Pipe Material Alternatives

Pipe Material Standard
Diameter 

Range Bends Available

Material Cost

Reinforced Concrete 
Pipe -

Any angle can be 
fabricated.

Fiberglass Pipe
ASTM 

–
Any angle can be 

fabricated.

PVC Solid Wall Pipe – standard. Any 
angle can be 
fabricated.

PVC Profile Pipe – standard. Any 
angle can be 
fabricated.

PVC Closed Profile Pipe
ASTM 

–
Issues with large 
diameter fittings.

HDPE Corrugated Pipe
(smooth wall)

ASTM 
–

angle can be 
fabricated.

Polypropylene Triple 
Wall Pipe

ASTM 
–

angle can be 
fabricated.

Steel Pipe
AWWA Any angle can be 

fabricated.

3.1.3.2   Civil Site Work Requirements

The discharge headwall or outlet will be the same for all options. It will consist of a cast-in-place 
concrete headwall with riprap for erosion protection. The pipe invert elevation at the discharge 

the 
Authority accessibility during most times of the year for maintenance or repair. From the outlet 
headwall down to low water level a grouted riprap drainage channel would be constructed to 
prevent erosion of the reservoir slope. Figure . shows a compilation typical for outlet 
headwalls, straight and winged, and grouted riprap channel.

This 
would be similar to NCSB-

further restricting construction in 
this area. This area also consists of rock which could further slowdown work productivity. Note 

-ft long pipeline.
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Figure . Typical Outlet Headwalls and Grouted Riprap Channel
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Appendix E

SWRCB-DDW WS PERMIT
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Appendix F

INTAKE TOWER DRAWINGS
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