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Abbreviations
AACE International

AF acre-

AFY acre-

ADWF

AWTO

Carollo

CAS

CCI construction cost i

CEQA

CSD Carpinteria Sanitary District

DAF

CVWD Carpinteria Valley Water District

direct potable reuse

El Estero El Estero Water Resource Center 

ENR Engineering News-Record

EQ equalization

GSA

indirect potable reuse

membrane bioreactor

MG

MSD Montecito Sanitary District

MWD Montecito Water District

NGO non-

non-potable reuse

O&G

O&M operations and maintenance
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RO

ROC concentrate

RWA

SSD Summerland Sanitary District

TM technical memorandum

TWA

UF

UV

water reclamation plant

water treatment plant

wastewater treatment plant

ES
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ES

EXECUTIVE SUMMARY

ES.1   Introduction

-
MWD 

new 

1. 

-term 

F the were 
. The non-potable and potable 

Montecito Non-Potable Reuse (NPR) – 
e commercial and institutional landscapes in Montecito.

Carpinteria Indirect Potable Reuse (IPR) – 

Montecito DPR – in Montecito

. 
Santa Barbara DPR – Santa 

i RWA at the . 

inclusion are shown in the map 
below. Note that Summerland Sanitary District

. 

1
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ES.2   Regional Partners

Santa 

s were 

appreciated.

do 

. 

 ES.

ES.3   Summary of Technical Memoranda

appendices to this 

ter plan . 

TM  - This TM 

. 

- As documented in TM ADWF million 
. 

Montecito.
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-
application.

Small EQ2 in Montecito to meet diurnal 

EQ potable reuse pro
options
EQ  potable reuse 

MSD.
p wet weather low 

that would be needed is estimated to be MG . 

-
3

TM  - TM

-
the past year.

-

ones third

would need to be equalized.
would be treated similar to current operation and 

the . 
- could accommodate a 

2

3
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without EQ at MSD. Flows could be either raw wastewater or MSD secondary 

EQ would be needed at El Estero. 
EQ 

El Estero capacity.
El Estero

Santa 
. 

TM  - This TM presented 

- Elect
these assets are planned an Capital 

s - . 
- As noted in TM here are many ell and need only minimal 

repair.
-

- -
- - - . 

TM  - This TM 

- e to typical anticipated 

capacity.
-

TM -Year Operations - This TM 

- MSD will need to million

million
aeration 

TM -Year Operations - This TM the 
imple

and secondary 
- The TM 
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the 

- A y 

Th
-y

period.

- recycled water 
concepts.

- treatment 

may not be optimally sized

be 
required.

-
period.
There is added 
the plant 

- Estimated construction and O&M

- See Section ES
TM O&G t MSD – Oil and 

and it was determined that additional O&G treatment is needed
non- -based potable reuse options to protect downstream membranes. Two 

were analyzed

-

-
percent 

-
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TM  at MSD - This TM ed at potential 

- -
the westerly 

-
and new EQ at MSD.

- would be located near the 
El Estero

- CSD could be located at MSD or located at 
at CSD to accommodate the additional 

-
 percent due to limited 

seasonal recycled water demand.
- Costs are directly impacted by scale.

thus 

option.
due to limited demand 

and unit cost.

compared to 
than C

- million system to 
million The

costs that would be borne by Montecito are .
TM Distributed  - This TM 

4. This TM 

-

-
. 

other options.

4 s is included in the treatment costs in 
Table ES. Table ES.
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- million to 
million. 

-

better estimate recycled water use at each site.
-

potable water use records due to their -s

-
all custo

This is 
n by cost.

-
ly estimated and results in a 

. 

ES.4   Mini Master Plan

The mini master 

condition assessment

MSD 

million
million will occur within the 

MSD 

The MSD million

an estimated million
needs. 
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MSD n 

. 

-

CAS ; it also reduces the total number 

[UF]
MSD . The cost 

MSD less than 

- Full Rehabilitation - million. 
- DAF - million. 
- UF - million. 
- million. 

-

ES.5   Project Comparison/Cost Analysis

rther in 
. Included within Table

water treatment plant [ ]

ES.5.1   Key Cost Assumptions

-  percent. The costs and assumptions 

Note 

Engineering News-Record
United States 
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March
 percent 

this analysis is

would reduce the 

this analysis s the

Reuse T

three
per day 

 per AWTO on call at all times. 

and 

and O&M costs would be shared with the 

ersus

percent. 
percent

5. 
r EQ 

EQ. 
reuse as much water as possible. to equalize 

EQ is needed 
. 

5
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demands or minimize pipeline sizes; these costs are included in the distributed 
  

March - ENR CCI 

-
based 

-yet- International 

O&M costs to come up with a 
total annual cost. The annual cost was used to estimate the unit cost based on the 

- [AFY]

Total Project Capital C
re costs.

C

the El Estero retreatment 
acre- AF

the 
. 

ES.5.2   Water Supply Cost Perspective

It is prudent to consider 

desalination water. This represents the current price

t.
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ES.6   Project Concept Summaries

ES.6.1   Project Concept 1 - NPR in Montecito

here. 

ES.

non-RO-
may resu -potable water.

MSD ES. . 

 because it
layout.

-
ES.

U

Table ES. . 

 ES. Treatment at Montecito



EXECUTIVE SUMMARY | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | MSD & MWD

FINAL | | ES-

Note: MBR infrastructure assumes the retrofit alternative.

 ES. in Montecito 

 ES. Recommended - an 
Montecito 
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Table ES. and an in Montecito

-resistant water 
supply
Lower capital cost than potable reuse 

reuse
Near term implementation
Some d

Limited users

accept recycled water

Some smaller users may want lower salt 
concentrations and thus may require 
sidestream RO

ES.6.2   Project Concept 2 - IPR in Carpinteria: Groundwater Storage in Carpinteria

wastewater and 

ES. . The main 
CAS

process with a new secondary DAF.
MSD ES. . 

ES. . 

primary mechanism 

Carpinteria is shown in Table ES. . 
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 ES.

Note: MBR infrastructure assumes the retrofit alternative.

 ES. ded With Carpinteria 
in Montecito 
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Note: Injection well location shown is estimated; ultimate location would be determined during future project definition.

 ES. Recommended 

Table ES. and is Sent 
by Monte

wastewater

-

seasonal ; p

s potential loss due to an 

- y option 

CVWD and GSA

capacity

percent
otiations required

Notes:
- 

n annual
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ES.6.3   Project Concept 3 - IPR in Carpinteria: Purification in Carpinteria

a new 
to create a 

ES.
O&G 

membranes. No additional reuse treatment would be needed in Montecito. 

new secondary DAF.

ES. . 

Carpinteria is shown in Table ES. . 

 ES. Treatment Where Montecito Sends Secondary 
Treatment at Their 
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 ES. Recommended 
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Table ES. and in Carpinteria

Does not impact CSD capacity

wastewater

-

inability to use wat

; p

resistance to the 

CVWD and GSA

roundwater basin

capacity

 to 
result in a 

proportional participation in capital and 
O&M costs

s: - ROC - 

ES.6.4   Project Concept 4 - DPR in Montecito

T either 
RWA or TWA the distribution system.in Montecito

ES.
- 

added to the treatment trains per the state

distribution system. 

ES. . 
ES. . There is not a 

TWA. 

Table E. . 
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 ES. Treatment in Montecito

 ES. Site 



EXECUTIVE SUMMARY | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | MSD & MWD

FINAL | | ES-

 ES.

Table ES. and 

-

are not required

wastewater

Utilizes the potable 

Requires real-time use

demand

man

so 

requirements 
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ES.6.5   Project Concept 5 - DPR in Santa Barbara

raw or secondary 
the El Estero and subsequently a new 

RWA at the Cater 

The treatment tr ES. . The treatment train is the same 
would be located 

e ES. . For this 

plant.
ES. . There is not a 

A
s6

in Table ES. . 

 ES. Treatment train 

6
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 ES.

Note: Figure also shows the location of a potential new AWPF. 

 ES.
Santa 
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Table ES. and 

-

wastewater
Minimizes ocean 

systems
 at 

MSD

Not anticipated to

 to 
 years 

Fu Council 
could impact 

Requires real-time use

desalination 
demand

ES.7   Project Evaluation and Scoring

ES.7.1   Project Evaluation Criteria

er - All in cost-per-
O&M costs

. 
- and made 

. 
 - 

use. 
Political Support - political 

Public and Non- NGO) Support - 

ocean
- 

- may be 
-
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Local Control - 
cooperation and collaboration. 

- 
and the 

CEQA Caltrans
per

ES.7.2   Pairwise Comparison for Criteria Ranking

ES.
and D.

two
 percent. 

is used later in the 
D and MWD priorities.

 ES.
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ES.7.3   Evaluation Criteria Ranking Results

each criterion are summarized in F ES. . Note that all criteria
with low or no 

 ES.

ES.7.4   Project Scoring Results
MWD and MSD

. 
Carpinteria scores hi

could be implemented sooner than D
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ic 

lowe

the ocean. 

er 

capacity new AWTOs
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ES.8   Project "Loose Ends"

captured and in some cases

-

use. 

NPR
-

As documented in TM in 

recycled water.

-tolerant 

or 
. 

-

-
Within 

IPR in Carpinteria
- Secondary Treated Water in Carpinteria:

H

While 

- Raw Wastewater to Carpinteria:
As documented in TM

The
CSD 

percent
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Further

For

-
Within TM

to 
land-based construction.
The

include:

Sensit ocean habitats that would prohibit pipelines in areas that are to be 
determined. 
Robust

into the

requirements with the 
Coast National Oceanic and Atmospheric 
Administration .S. 

and CEQA.

- : 

water be stored.
New 

the coast.

The necessity 

put 
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- SSD: 
SSD could become a third partner in a collaboration between Montecito and 

 treatment 

- : 
A more - -way. Attempts 

path The 

DPR
- TM and TM
-

Implementation 

water.

- Other

: 
Reduced
distribution system. 
No impact

to use.
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DPR
- TM

Equalized

Unequalized connect directly to 
the El Estero. 

- Other
include:

Installation
wastewater.
Full EQ

El Estero. 
- were not 

rise and
input.

ES.9   Preferred Project and Next Steps

F
. The - 

-
presented in Table ES.

then  percent 
 percent 

which coupled wi
Montecito can

. 
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Table ES.

Secure
Initiate CEQA and percent

a 

wastewater treatment process
Initiate CEQA and percent

Carpinteria

a r 

wastewater treatment process
Initiate CEQ percent
minimize schedule impact to the 

outreach plan

a 

decommissioned in the -year horizon  
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Abbreviations
ADWF

Ammonia-N

Carollo

CBOD

City City of Santa Barbara

DDT Dichlorodiphenyltrichloroethane

DPR direct potable reuse

flow 

HCH

I/I infiltration/inflow

IPR indirect potable reuse

lb/d pounds per day

MBR membrane bioreactor

MD

MG

MM

MSD Montecito Sanitary District

MWD Montecito Water District

N

N/A not applicable

NPDES

NPR non-potable reuse

Ocean Plan California Ocean Plan

PAH Polycyclic aromatic hydrocarbons

PCB Polychlorinated biphenyls

pCi/L picoCuries per liter

PWWF peak wet weather flows

RO

ROC

TCDD - -p-

TM technical memorandum

TSS total suspended solids
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TUa -acute

TUc -chronic

WWTP wastewater treatment plant
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MSD FLOW AND NPDES PERMIT ANALYSIS

1.1   Introduction

This ance to
and the beneficial use of treated 

wastewater from 

-potable and potable reuse a
The potential options included in the study are 

as follows:

Montecito Non-Potable Reuse (NPR) –

Carpinteria Indirect Potable Reuse (IPR) –

Montecito Direct Potable Reuse (DPR) – to 
water and 
treatment
Santa Barbara DPR –
partnership with the City of Santa Barbara and r
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The focus of this technical memorandum to establish the current and future anticipated 
flows as well as solids and nutrients loads from to the MSD

The flows a critical role in 
feasibility s

the outfall will decrease considerably and under most scenarios will result 
it is important to compare future anticipated 

NPDES and California Ocean 
Ocean Plan and id

the 

all future

operational

A and results and conclusions are

1.2   Objectives

The main ob this TM are:

R current and anticipated future wastewater 
flow for 

needs
future solids and nutrients loads

s of constituents
and NPDES permit 

inimum flow to keep the outfall operational

1.3   Available data

T was :

CBOD Total Suspended 
TSS and Ammonia from January - October and Oil and Gas from 

February - May 
MSD WWTP annual Self- -

1.4   Flow and Mass Loads

conditions and mass loads to MSD

potential future process modifications at MSD or the potential to flows from MSD to other 

WWTPs ES permit
but all months 

the influent wastewater
conduc
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conditions that are identified in this section are as follows:

Average:
Average Dry Weather: for the dry 

This condition is used to consider the 
ab
wet
Maximum Month (MM):
characteristic from the 

-

Maximum Day (MD): -
MD load aeration capacity in secondary 

1.4.1   Current Flows and Loads

The influent CBOD TSS and ammonia loads for - and results are 
-

Table Flows and Loads -

Parameter

CBOD

TSS

Ammonia

Notes:
I/I - lb/d - - -

- The flow data within this time frame was influenced as a result of 

includes flow
-inchs of rain on -

-
as an outlier

I/I
loads were anticipated
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Current Influent Flow

-
July- period the current ADWF is assumed to 
be 

The MM and percent of between 
- There were 

MD flow of 
instantaneous flow of 

- 
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Historical Mass Loads: BOD and TSS

Historical Mass Loads: Ammonia

1.4.2   Sources and Quantity of Anticipated Additional Flow 

There are some of which 
can be potentially connected as part of the 

o the sewer system
Table
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Table Future Flows

Parameter Number of Properties Total Flow

Properties on Septic with Sewer 
Currently

Properties on Septic -
Possible Sewer Connection 

Total New Flows

Properties on Septic -

Total Septic Flows
Notes:

-

Future septic to sewer connections that can feasibly tie into MSD 
the influent

I/I can only be estimated 
future 

1.4.3   Flow Equalization

The need for 

was assessed based on future and the
wet weather

le

- Flows 
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Table olume Estimates

Date

Notes:
-

needed 
the ma is MG based on potential other 

CSD and Santa Barbara WRP Capacity
at a

s the plant be able to treat
A

able to treat 

One of the options for place within MSD’s
There are identify the 

optimal and operation k M
instance for an tank plant’s hydraulics needs to be ed to 
identify the potential water depth and s would 
be 

remains to be If the hydraulic 

F condition
approaches and identify the best approach

odor control and 

1.5   Outfall: Description of the Outfall and Flow Requirements for 
Optimal Operation

MSD wastewater is reclaimed

about percent of the total 
i about 
about 
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outfall system of the 
concentrate ROC s for an pipeline

the outfall as well as 
the 

MSD As-

outfall and due to the plant hydraulics and the 
t 

open

he main factor infl
ROC has anti-

RO -
C

ROC
inhibition time frames:

at a percent RO with 
percent RO with 

percent RO with 

The point of this information is that RO
percent

less than 
the outfall line is not anticipated to be a problem
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1.6   NPDES Permit and Ocean Plan Requirements

1.6.1   Summary of Current Permit and Discharge Requirements

to the entire flow secondary 
-foo The current NPDES permit

to With implementation of water re
e will become a

more concentrated stream because RO
- percent of the treated

In this section the are and future anticipated 
concentration of constituents in MS are ed to identify any constituent that 

the effluent limits

Tables - Table
concentrations and mass loads that were detected in the p

- presents the anticipated 
concentration of constituents in the ROC
of the constituents by the RO process and become concentrated in the ROC
and that only ROC would be

Table Ocean Plan - Wate

Constituent Unit -Month Median
Instantaneous 

Arsenic

Cadmium

Copper

Lead

Mercury

Nickel

Selenium

Zinc

Cyanide

Total Chlorine Residual

Ammonia-N

TUa N/A N/A

TUc N/A N/A

Phenolic Compounds 
-

Chlorinated Phenolics
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Constituent Unit -Month Median
Instantaneous 

Endosulfan

Endrin

HCH

Note:
Ammonia N - - - - not 
- unit- - -

Table Ocean Plan - Constituents for Protection of Human Health -

Constituent Unit

Acrolein

Antimony

-

-

di-n-butyl phthalate

diethyl phthalate

dimethyl phthalate

-dinitro- -methylphenol

-dinitrophenol

fluoranthene

thallium

toluene

tributyltin

-trichloroethane
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Table Ocean Plan - Constituents for Protection of Human Health -

Constituent Unit

acrylonitrile

aldrin

beryllium

-

-

carbon tetrachloride

chlordane

chlorodibromomethane

chloroform

DDT

-

-

-dichloroethane

-dichloroethylene

dichlorobromomethane

dichloromethane

-dichloropropene

dieldrin

-dinitrotoluene

-

halomethanes

heptachlor

isophorone

N-nitrosodimethylamine

N-nitrosodi-N-propylamine

N-nitrosodiphenylamine

PAHs

PCBs

E-

-Tetrachloroethane

tetrachloroethylene
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Constituent Unit

trichloroethylene

-trichloroethane

-trichlorophenol

Notes:
- Dichlorodiphenyltrichloroethane - Polycyclic aromatic hydrocarbons - Polychlorinated 

biphenyls - - -p-
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anticipated 
concentration of constituents in the ROC n the concentrations in the current 

e current loads calculated 
as described below

The daily C - and the 
-

p the C
such as the use of MBR

C
future mass load of CBOD to the 

Pacific Ocean will be less than the current amount

The daily TSS con - and the 
- The addition of tertiary treatment 

to the current treatment process will reduce the effluent TSS considerably and in the case of 
MBR or microfiltration/ultrafiltration will reduce it to almost non- if any of 

l it is anticipated that the future TSS concentration and 

the Ocean Plan concentration limits is c
The concentration 

of copper measured would result in ROC concentration
L for Similar to the CBOD 

c Th
c

California coa
The concentrations 

to 
-

anticipated based on similar IPR central coast and can 
a plume model tools to 

the c

to 1

will continue to some amount of flow to the 
Pacific Ocean and ther Ocean P

the United S Protection A and the R B

1

about 
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more cautious of persistent constituents such as per-and polyfluoroalkyl substances and 
c there are no anticipated to the MSD’s
permit at this time

1.7   Summary and Conclusions

For

Both concentrations are 

proposed to attenuate peak flows would need to be 

-
to dilution 
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Abbreviations
ADWF

CSD Carpinteria Sanitary District

City Barbara

DPR direct potable reuse

El Estero  Water Resource Center 

IPR indirect potable reuse

MSD Montecito Sanitary District

MWD Montecito Water District

NPR non-potable reuse

PWWF peak 

TM technical memorandum

WRP water reclamation plants

WWTP wastewater treatment plant
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Technical Memorandum 2

CSD AND SANTA BARBARA WRP CAPACITY

2.1   Introduction

Montecito Sanitary 

, 

analysis considers -

as

Montecito Non-Potable Reuse (NPR) - 

Carpinteria Indirect Potable Reuse (IPR) - 

Montecito Direct Potable Reuse (DPR) - 
tion at the MWD

Santa Barbara DPR - 
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This wastewater treatment 
Carpinteria Sanitary District CSD and Santa Barbara El Estero Water 

Resource Center raw wastewater MSD

2.2   Objectives

CSD

2.3   Available Data

CSD: hourly i s , 
El Estero: m

El Estero: a s 
1

1 The diurnal 
uary - 

June 
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2.4   Montecito Sanitary District Flow

maximum 
- MSD 

Flow and NPDES Permit Analysis CSD and El Estero, it is assumed MSD 
would 

SD or El Estero2
or near El Estero, 

el

2.5   Carpinteria Sanitary District

CSD has a permi CSD is a

, but does not add 
, 

CSD the CSD 
re shows the hourly CSD between 

shows the average daily

CSD - 

2

MWD to CSD or El Este
t or near El Este
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CSD - 

The CSD
The available capacity based upon these charts requires feedback from CSD.

CSD
th

Table CSD 
CSD

CSD  percent 
CSD, essentially complete 

CSD

Table Carpinteria WWTP Hourly Flow

Parameters
Hourly Flow

Maximum -

Minimum

th Percentile
- 

2.6   City of Santa Barbara El Estero Water Resource Center

El Estero 
and 

To better support process operation, El Estero recirculates secondary 
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shows the , which is a reasonable 

l Estero - 

, 

, 
monthly

 Monthly and M - January
June
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monthl , 
represents the monthly maximum daily 

, which exceeds 
Table

, and Table monthly 
compared 

Table Monthly Flow - 

Parameters
Monthly Flow    

Maximum

Minimum

th Percentile

Table El Estero Maximum Daily Flow - 

Parameters
Maximum Daily Flow    

Maximum -

Minimum

th Percentile -

th Percentile
Notes:

- 

reduction in recirculation 
the time day and rate 

El less than 
m

-hour
the City to 

substantiall
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El

The monthly imum
da
the capacity to accommodate This capacity 

br
T monthly peak to El Estero is maximum 
monthly peak day

years show that
El Estero is able to accommodate  percent 

El

El Estero could accommodate 
 percent the City and 

control wet weather would be applied either at MSD or at/near El Estero
in the City 

percent PWWF

2.7   Summary

CSD  percent 
SD  percent 

El Estero the ability to e 
s is needed so as to not impact El Estero capa

For  percent 
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Abbreviations
ACH

ADA Automatic Dialer Alarm

ASR -silica reaction

ATS

BFP

CMUs concrete masonry units

DAFT

DO

EUL

(s) per day

H S

I/I

IPS

-ampere

MCC Motor Control Center

MSD Montecito Sanitation District

MWD Montecito Water District

NPDES

Project Enhanced Recycled Water Feasibility Analysis

RAS

RUL

SRT solids retention time

TM technical memorandum

TWAS

WAS

WSE

WWTP wastewater treatment plant
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Technical Memorandum 3

CONDITION ASSESSMENT

3.1   Introduction and Purpose

This technical memorandum (TM) presents an onsite 
assessment at the Montecito Sanitary District (MSD) The 

Enhanced Recycled Water Feasibility Analysis
y MSD and Montecito Water District (MWD) analyzes

potential approaches to maximize water reuse
non-
Carpinteria and one in Santa Barbara)

To
was This was a one-day physical 

The condition assessment 
and document the WWTP

and major assets determined to 
TM “Cost or Rehabilitation a ” will 

both this condition assessment (TM
(TM and capacity needs 

3.2   Overview of Facility

MSD is an independent and disposes 
Its wastewater stream is 

predominantly residential with a and 

was constructed as a - -per-
treatment plant with the WWTP expanded its 
treatment capacity to ) an
extended aeration mode to 

to its y and treatment p
made to the :

Treatment plant i

d d u which
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the administration to an outside location

(IPS) project that 
new Motor Control Center (MCC)
Construction o

preliminary and 

used to 

and it is typically 

settle as part o usually

wast

Most wastewater treatment plants with primary treatment choo

treatment and anae

MSD’s approach primary treatment and operate SRT in the secondary 
process is more common at small wastewater treatment plants and

to 

A -day
the secondary treatment process is used to increase the stabilization and reduce solids The 

SRT in the secondary treatment process 

It should be noted that MSD’s current
System (NPDES)

due to - pandemic impacts MSD 
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and biosolids reduction is estimated at 
percent

- shutdowns There is also 

the rain dependent 
I (I/I) at approxi

-related collection system 
the plant to operate The

This can
process with no time to rebuild their biomass would render MSD less 

and
d

just 
directly to the aeration basins This can 

be used as a wet- in ; 
the since the IPS pumps were replaced the bypass pump has not been needed

-

It was also noted that MSD’s NPDES Permit renewal application contains a 
storm water -site at 

District practice has been to let the storm water drain into the system until 
treatment processes

Once are and the storm water is either 

o

3.3   Condition Assessment

sub
assessments and 

3.3.1   Condition Assessment Levels

Physical mortality an asset’s physical 
deterioration to a point where its condition 

Desktop Evaluation. -based assessment that uses asset 
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starting point

. non- and 
non- the A multi-
team conducts Exterior 

and deterioration -

component concerns Assets 
are scored based on set criteria to all

. -
an asset based on a a to better understand its condition or 

may include concrete core sampl
pipeline 

Specialty Assessments. These are in-depth 
needed or 

with the trade- t and cost As additional 
s are

-
there is a type

3.3.2   Condition Assessment Process at MSD

A Phase
Phase

-up studies and 

3.3.2.1   Protocol and Deployment

conducted by a multi-
-

-

mechanical
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3.3.2.2   Scoring

Asset - -
one while a 

common scale so assets Table

Table General Condition Score Descriptions

Condition Score General Description(

(Best)

Excellent

with current 

or rehabilitation may be need

May

No
Notes:

Discipline- A -

were used

-

Table 

Discipline (

Mechanical

General Condition
Corrosion/Exterior

Temperature

Components
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Discipline (

Structural

General Condition

Foundation/Supports
Components

Electrical

General Condition

Enclosure
Temperature/Noise

Components

Instrumentation and Controls

General Condition

Display/Enclosure/Mount

Components

General Condition
Corrosion/Exterior

Temperature
Components

Notes:
- s can be - MSD

3.3.2.3   Condition Assessment Locations

The assessment results are separated into MSD’s major process areas:

IPS
Secondary Treatment

/ System
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3.4   Observations and Findings

the 
A pho

Each
dition score 

discipline-
ssed is in Appendix

3.4.1   Influent Pump Station

The IPS is a three- Control and 
and its

IPS the 
return plant process areas are

combined with plant
process The combined approximately 

Gate and Channels: were 
poor 

noted it is still se (Photo )
and 
loss with There is concrete the the 

the supports spalled concrete at the
support locations (Photos ) The

(Photo There is a lot 
that supports

should be 
(Photo switches channels e -

Photo ) and the 

:
some RUL

to years
Control panels are in does protect the 

:
The pumps are years old and are submersible pumps in a dry-well

pump room)
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The IPS pump room was 
moderate and the 

at the wall where the 

Pump: The 
condition

condition assessment
: The intermed plant water 

pumps and motors They are 
well- There is c

In some
may 

Froth Sprayer Pumps and Motors The 
sprayer pumps and motors There is 
c

In The 

or a 
seismic
IPS (i ): The 

poor I
pumps appear to be (Photo )

site 
so

slab that is corroded with 
spalled concrete (Photo ) The

IPS Control Panel: The IPS control panel was 
control p

IPS ):
condition They were replaced in the early 

currently past their EUL They are
This could be due to moisture and potentially 

(H S)
IPS 
(ACH) calculations but is considered in poor condition The space
well area S odor

contributes to 
r More ACH would 

be desirable to reduce H
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This will be an in-
replacement and the 

Generator:
The The 

The 

:
o The

the 

the exterior ( ) with 

MCC : MCC to be in

Table

Table Condition Assessment Summary - IPS location

Condition Score Asset Name Reason

- Poor Gate and Channels
Supports

Corrosion

- Poor Corrosion

- Good 

- Moderate IPS Pump Room (Basement)
General Condition

- Good

- Good Plant Water Pumps/Motors

- Moderate Froth Sprayer Pumps/Motors
General Condition
Corrosion

- Poor
General Condition
Corrosion

- Good IPS Control Panel

- Good Corrosion

- Poor General Condition

- Good Generator

- Good

- Moderate Corrosion

- Good
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Photo Photo Gate

Photo Photo 
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Photo Photo 

Photo 
Photo 
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Photo IPS Pump Room (Intermediate Photo 
Baseplate)

Photo IPS Control Panel Photo 
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Photo Photo 

Photo Photo 
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3.4.2   Secondary Treatment

Flow aeration basins MSD has two aeration 
by Air is 

Control and 
All blowers are The blowers are 

constant- the only control is 
MSD typically runs U - hours and U

Foul air S has 
the inlet silencers in the An 

uninstalled standby blower is stored in
They are also 

DO)

Each aeration basin has 
Aeration Basins are on a three- -year and
and -

and two newer

S are located are manually opened 

secondary treatment area:

Aeration Basin : moderate-to-poor 
nly the 

north side and spa is imminent (Photo ) There is 
at repairs and core 
sampl (Photo

-silica 
reaction (ASR) -term chemical reaction within the concrete that creates 

: Aeration Basin moderate-to-poor 
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i
indicates

- Exterior Assessment: on the top 
embeds (Photo

is a z- The concrete beams that 
span concrete 

beams The west cross beam 
has a patch exposed rebar but no spalled concrete (Photo It also has l

(Photo
T

to 
ASR The southeast corner top slab has exposed rebar with spalled 

the outlet windows which could be a 
The west weir plate is in poor 

condition (Photo
- Interior Assessment:

-to-moderate below the water line and in moderate-to-poor 

top slab and beams The concrete is sound below the water line This means 

the immediately adjacent to the but the 
concrete -inch diameter) embedded steel that is 
exposed and has

This steel i

There was west two
beams

west wall poor consolidation 
The pH was tested at the 

east and west walls and This indicates that there is a 

A : poor 
condition
headers appeared to be in moderate

-
distribution

and currently - areas 
in 

some areas Headers )
control This could be caused by 
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routinely

MSD

Se Structures: to be 
in moderate-to-poor structures were 

They are 
and 
wall tops (possible ASR ) can be 

Moderate-to- corrosion was 
ed 

The 
throu

Nos Nos

: The secondary treatment 
clari to be in The 
mechanical components

are approximately 
non-metallic parts

Aeration Blowers and Motors :
were to be in
blowers are been w They appear to 

to It is also 

It was also noted that B All 

the Electrical Rehabilitation Project
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Photo Photo 

Photo Aeration Basin Guard 
Post

Photo Cross Beam 



MSD & MWD | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | TM 3

- | | FINAL

Photo 
Photo 

Repairs

Photo Plate Photo 

Photo Photo 
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Photo Photo 

Photo Photo 

Photo Aeration Basin Blowers Photo Aeration Basin Filter Silencer
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Table Condition Assessment Summary - Secondary Treatment

Condition Score Asset Name Reason

- Moderate-to-Poor

- Poor

- Moderate Spalled concrete

- Moderate-to-Poor : 

- Poor : Exterior
P
components

- Moderate-to-Poor
the WSE

structural 
components
P

- Moderate
the WSE

- Poor
Components

- Moderate-to-Poor

- Moderate
Mechanical Components Corrosion

- Moderate Corrosion

3.4.3   Disinfection

contact chambers where it is 
MSD has two

the two 

approximately 
-linear-

added 
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The hypochlorite and 
(electrically

d and
an

system assets:

Chlorine Contact :
to be in moderate The basins ha

upstream 

: The chlorine contact basin mechanical 
to be in

The metallic parts 

Sodium Hypochlorite Facility: The was 
to be in poor condition Altho

has
Moderate to minor steel s as shown 

in ( )

: The to 
be in

T The containment area liner is 
-

Moderate-to- There is no 
the canopy 

Analyzer Shed: The analyzer shed MSD should continue 

Chemical ): was 
to be in moderate This 

e corrosion was 
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Photo Chlorine Contact Basins
Photo Chlorine Contact Basin 

Photo 
Facility

Photo 

Photo 
Photo 

Facility Canopy
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Table Condition Assessment Summary -

Condition Score Asset Name Reason

- Moderate

- Moderate Corrosion

- Poor
Corrosion

- Moderate
Corrosion

- Moderate Chemical Canopy Corrosion

3.4.4   Return Activated Sludge/Waste Activated Sludge System

measures daily and use them 
and 

setpoint in the RAS/WAS well is controlled 
setpoint WAS is typically wasted to 

RAS/WAS system assets:

RAS/WAS Wet Well and Sump Pump: The RAS/WAS wet well and sump pump were
to be in moderate condition The 

as in moderate 
condition in poor condition
beams are metal 

RAS Pumps and Motors: The RAS pumps and motors w to be in

WAS Pump and Motor: The WAS pump and motor were to be in
The WAS pump shows mor

The 
There is an 

Rotary Microscreen and Pump: The rotary microscreen and pump were to be 
in excellent condition The replaced 
approximately one

to be in
WAS pumps The panels in the 

area lo
three
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RAS Dry Well Sump Pump: The RAS dry well sump pump The sump 
pump and control is

: to be in While more than 
s

:

Distribution Panels: to be in
Thi -ampere ( )

-
and 

Photo RAS/WAS Wet Well Photo RAS/WAS Pumps

Table Condition Assessment Summary - RAS/WAS System

Condition Score Asset Name Reason

- Moderate RAW/WAS Wet Well and Pump Corrosion

- Good RAS Pumps and Motors

- Moderate WAS Pump and Motor Corrosion

- Excellent Rotary Micro Screen and Pump

- Good

NA RAS Dry Well Pump

- Good

- Good Obsolete

- Distribution Panels Deterioration
Obsolete
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3.4.5   Thickening, Digestion, and Dewatering

WAS is pumped to the new d air lotation t to 
percent belt ilter 

press ( ) (TWAS) is pumped 

to TWAS

to percent solids

n roll-
hauled it

as compost

assets:

DAFT: The DAFT to be in
some -

stainless-
TWAS Pumps: The TWAS pumps are in moderate condition S

They are 
example the wear plate and lobe are six months and cost approximately 

per It may be more economical to purchase a new p y
is

: to be in The 
coated concrete is in 

t
: to be in

aeration b
years old and are expected to need replacement or 

to 

Polymer Mix Area: The polymer mix area 
assumed to be in similar condition as the 

: to be in
The incline 

the 
robust 

: The 
-to-mode
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rete masonry units (CMUs) with a wood-
-

: to be in It is more than 
years old is obsolete

Annunciator Panel: The annunciator panel was e to be in It 

Photo DAFT Photo 

Photo Belt Filter Press Photo Blower Room Distribution Panels
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Photo Photo Annunciator Panel

Table Condition Assessment Summary -

Condition Score Asset Name Reason

- Excellent DAFT

- Moderate TWAS Pumps
Reliability

- Good

- Good

- Excellent Polymer Mix Area

- Good Belt Filter Press

- Deterioration
Obsolete

- Annunciator Panel Deterioration
Obsolete
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3.4.6   Control and Administration Building

room The room is in the middle he 
Inside the operations 

electrical near panels 
There is a near-term project that will replace the 

aeration basin blowers and 

Control and Administration : was 
to be in moderate he electrical 

There is separation 
at the CMU wall 

appear
construction ; this could possibly be 

The 

There is no clear at the 
The west side has CMU that could brace the 

The the 

: to be in This is due to its 

Newer (ATS): The newer ATS to be in

Old ATS: The old ATS to be in This asset is past its 
This ATS is on the 

Old Control and Automatic Dialer Alarm (ADA) Alarm Panel: The old control and ADA 
alarm panel to be in

While the ADA system is currently 

The 
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t: The to be in

Distribution Panels: The distribution panels to be in
These panels are located outside or inside the Control and 

Panel LP-D -
l ls

and

Photo Photo Old ATS
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Photo Old Control and ADA Alarm Panel Photo 

Photo Distribution Panels
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Table Condition Assessment Summary -

Condition Score Asset Name Reason

- Moderate

-
Condition
Deterioration
Obsolete

- Good Newer ATS

- Old ATS Condition
Obsolete

- Old Control and ADA Alarm Panel
Condition
Deterioration
Obsolete

-
Condition
Deterioration
Obsolete

- Distribution Panels
Condition
Deterioration
Obsolete

3.4.7   Laboratory and Maintenance Buildings

The laboratory is a n

is assumed 

a

-

3.4.8   Ancillary Structures/Miscellaneous Assets

are ancillary structures/miscellaneous assets:

y: to be in poor There is 
has

The 

: to be in
more than years old and is
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Pipes and Manholes: Pipes and manholes 

construction 
to It is recommended that 

manhole 
-plant pipelines and

It was 
constructed in is approximately 

and is -inch cast iron pipe with a -

and
-

It is recommended that MSD 

It is recommended that so that condition can 
be correlated

Table Condition Assessment Summary - Ancillary Structures/Miscellaneous Assets

Condition Score Asset Name Reason

- Poor
Corrosion
Condition

- Condition
Obsolete

Pipes and Manholes

- Poor
Condition
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3.5   Conclusion

The results are 
summarized by discipline in F

Condition Assessment Scores by Discipline

Scores by process area show It shows that assets in the poor 

Condition Assessment Scores by Process Area



MSD & MWD | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | TM 3

- | | FINAL



TM 3 | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | MSD & MWD

DRAFT | | -

-This Page Intentionally Left Blank-





TM 3 | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | MSD & MWD

FINAL |

Appendix 3A
MSD CONDITION SCORING
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Appendix 3B
TABLE OF SCORES





Condition Score Asset Name Reason 

- Poor Influent Wet Well, Gate, and Channels 

 Surface Deterioration 
 Supports 
 Coating 
 Corrosion 

- Poor Influent Grinders   Corrosion 

- Good   

- Moderate IPS Pump Room (Basement) 
 General Condition 
 Coating 

- Good Influent Dry Well Sump Pump  

- Good   

- Moderate  
 General Condition 
 Corrosion 

- Poor IPS Intermediate Level 
 General Condition 
 Corrosion 
 Coating 

- Good IPS Control Panel  

- Good IPS VFDs  Corrosion 

- Poor IPS Ventilation  General Condition 

- Good Backup Generator  

- Good Emergency Distribution Panel  

- Moderate Influent Meter Vault, Meter and Sump Pump  Corrosion 

- Good   



Condition Score Asset Name Reason 

 - Moderate-to-Poor   

 - Poor  
 

spalling is imminent; 
significant cracking 

 - Moderate   Spalled concrete 

 - Moderate-to-Poor   

 - Poor  

 
spalled concrete, 
significant cracking 

 Possible overstress in 
structural components 

 - Moderate-to-Poor  

 Possible overstress in 
structural components 

 Potential corrosion 
damage to the 
reinforcement rebar 

 - Moderate   

- Poor Air Diffuser System 
 Components 
 Performance 

 - Moderate-to-Poor Secondary  
 Damaged concrete 
 Corroded gates 

- Moderate 
Secondary Treatment Clarifier Mechanical 
Components  Corrosion 

- Moderate   Corrosion 

- Moderate   

- Moderate Chlorine Contact Basin Mechanical Equipment  Corrosion 

- Poor Sodium Hypochlorite Storage Facility 
 Corrosion 
 Coating Failure 

- Moderate Sodium Bisulfite Storage Facility 
 Corrosion 
 Coating Failure 

- Moderate Chemical Storage Canopy  Corrosion 

- Moderate RAW/WAS Wet Well and Pump  Corrosion 

- Good RAS Pumps and Motors  

- Moderate WAS Pump and Motor  Corrosion 

-  Rotary Micro Screen and Pump  

- Good RAS/WAS VFDs  

NA RAS Dry Well Pump  

- Good   

 - Good    



Condition Score Asset Name Reason 

- Very Poor Distribution Panels 
  
 Deterioration 
  

-  DAFT  

- Moderate TWAS Pumps 
 Performance 
 Reliability 

- Good Aerobic Digester  

- Good   

-    

- Good Belt Filter Press  

   

- Very Poor  
  
 Deterioration 
  

- Very Poor Annunciator Panel 
  
 Deterioration 
  

- Moderate Control and Administration Building  

- Very Poor  

 Age 
 Condition 
 Deterioration 
  

- Good   

- Very Poor  
 Age 
 Condition 
  

- Very Poor  

 Age 
 Condition 
 Deterioration 
  

- Very Poor Service and Metering Cabinet 

 Age 
 Condition 
 Deterioration 
  



Condition Score Asset Name Reason 

- Very Poor Distribution Panels 

 Age 
 Condition 
 Deterioration 
  

- Poor Storage Canopy 
 Corrosion 
 Condition 
 Coating 

- Very Poor Lighting 
 Age 
 Condition 
  

Not Evaluated Pipes and Manholes  

- Poor  
 Age 
 Condition 
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Abbreviations
AAF

ADWF

aSRT aerobic solids retention time

CCT

City

COD

CT contact time

DAF

DO

DPR direct potable reuse

HRT hydraulic retention time

IPR indirect potable reuse

IPS 

lbs/d pounds per day

lbs/hr/m pounds per hour per meter

pounds per 

membrane bioreactor

m

mL/L milliliters per liter

MLSS 

MMF

MOP-

MSD Montecito Sanitary District

MWD Montecito Water District

NPR non-potable reuse

NTU nephelometric turbidity unit

O&M operation and maintenance

OOS

PFD
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PWWF

RAS

standard units

SRT solids residence times

SVI

TM technical memorandum

TS total solids

TSS total suspended solids

TWAS

WAS

WWTP wastewater treatment plant
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Technical Memorandum 4

EVALUATION OF MSD WWTP PERFORMANCE 
AND CAPACITY

4.1   Introduction 

-
y are 

as

Montecito Non-Potable Reuse (NPR) – 

Carpinteria Indirect Potable Reuse (IPR) – 

Montecito Direct Potable Reuse (DPR) – local project in Montecito 
water and entation at the MWD water treatment
Santa Barbara DPR – 
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the MSD 
wastewater treatment plant WWTP 

WWTP

were used alon - -
liquid stream 

 - MSD Flow and NPDES Permit Analysis low 

AAF capacity
them ess capacity than the 

4.2   Existing Facility Description

plant is mostly 
and 

Chlorination and dechlorination
Solid
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4.2.1   Grinding and IPS 

There are two 
is 

the WWTP Three are

4.2.2   Secondary Treatment Process

reduce 
carbonaceous biochemical 
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Table 

Parameter Units 
Monthly Daily

days at 
lbs/d

TSS
lbs/d

lbs/d

Settleable Solids mL/L

pH

Turbidity NTU
Notes:

s per liter NTU - - 
TSS - total suspended solids

NPDES - -

The
calendar month

to 

and 

The secondary treatment process
and aeration 

recycle streams solids DAF subnatant 
and be combined 

is s he 
is returned to the aeration basins while s is sent to the 

solids 

4.2.3   Disinfection and Effluent Discharge 

There are two chlorine contact s split 
at the inlet

sodium b
-

4.2.4   Solids Processing

The solids and and 
The WAS in the DAF

The solids collected at the 
is pumped to the aerobic 

The subnatant is low in solids and is returned to the 
is combined with the i
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aeration and it is 

also equipped with 

The operated 
one to two or

4.3   Performance Evaluation

and was compared 
When the o

-

Table MSD

4.3.1   Influent Pump Station
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4.3.2   Aeration Tanks
4.3.2.1   Aerobic SRT

three
 t

C

potential in the aerobi

Most plants that operate at lower 
SRTs day settleability issues and use

there is 

will be critical to maintain DO
within 

While operation at An 
- pacity 

-

a -day aSRT allows MSD
- it is recommended to 

implement automated aeration controls to ensure DO concentrations 

4.3.2.2   MLSS Concentration 

basin

sec

which is within
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4.3.2.3   SVI

-

e 

“reasonable worst- -
system -
case” at the MSD aeration basins was at MSD

reason

4.3.3   Secondary Clarifiers
4.3.3.1   Overflow Rates

O

was within or lower than 
conditions

This results in and 
AAF and day 

4.3.3.2   Solids Loading

AAF
ppd/ two

based on the recommended MLSS concentration
and 

4.3.4   RAS Pump Station

pump 
MMFs This 

4.3.5   DAF
4.3.5.1   Solids Loading

DAF
is lower than
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4.3.5.2   DAF Percent Solids Capture

It is 
hat 

These solids 
T r the DAF

suspended solids concentration in the ed DAF was
 T

capture can’t be calculated
with a 

4.3.5.3   TWAS Concentration

The percent solids the TWAS the DAF in the 
he DAF with respect to solids capture and TWAS 

concentration Polymer is used to assist in

4.3.6   Aerobic Digesters
4.3.6.1   Volatile Solids

store and 

latile or TS 
reduction could not 

n TS 

The 
times in the -

rees Celsius or 
rees Celsius

allows the 
OOS 

&  c
A 

4.3.7   Belt Press Dewatering

the belt Press -
series seems to be lbs/hr/m machine are

lbs/hr/m The belt press is at typical 

The belt press is run once one to two hours
belt press is not
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it
they are able to operate the belt press up to 

4.3.8   Chlorine Contact Chambers
4.3.8.1   Theoretical Contact Time

Theoretical CT
to the ocean The chlorine contact chambers CT at 

chlorine contact chambers CT storm 
CT

-minute modal CT 

CT 1

a 
option at the WWTP would include the opportunity to 

-potable 

CT

4.4   Capacity Evaluation

wastewater

 and recommended 

4.4.1   Assumptions

Table 
Assumed 
IPS capacity was -unit OOS

capacity was based on a 
capacity as 

1
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The chlorine contact basin capacity CT 

For the secondary process and solids hand
conditions were simulated with a process model to 
determine the such as 

The month 
COD

concentration were

A model was used to simulate 
- describes the calibration 

4.4.2   MSD Capacity Ratings

Table process at the MSD based on the 
recommended criteria   

Table MSD

Process AAF Capacity

IPS

Secondary Processes

DAF - 

- 

- 
Notes:

AAF c at 

Chlorination capacity based upon chlorine CT ES standards possible at lesser 
CTs CT

two
and temperature requirements must be met 

per TM

4.4.2.1   Secondary Treatment Processes (Aeration Tanks and Secondary Clarifiers) 

The secondary process capacity ased on a -day SRT and a wet weather 
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at a -day and -
-day aSRT and 

-day aSRT

The 
MLSS concentration and SVI or site-

s 
two 

a 

2 shows the aeration 
basin and secondary

MSD Secondary Treatment Capacity

at 
-

were maintained at the current aS

2
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Appendix 4A  
MSD TECHNICAL DATA
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Table MSD Technical Data

Plant Area Sub Area Parameter Value

Station 
Type

Total Capacity

Firm Capacity

Type

Total Capacity

Flow 
Measurement

Type

Total Capacity

Firm Capacity

Secondary 
Treatment 

Shape

Sidewater Depth

Total Volume

Final 
Sedimentation 

s 

Shape
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Plant Area Sub Area Parameter Value

Solids 

DAF 

Units 

Shape Circular  

Minimum Air/Solids Ratio

Firm

Sidewall Depth

Total Volume

Solids 
Runtime 

lbs - - - psi - 
RAS - return  - WAS - 
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Appendix 4B  
INFLUENT CHARACTERISTICS AND PROCESS 
MODEL CALIBRATION
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A process model Montecito MSD’s WWTP

that is commonly used to simulate municipal treatment plant operation and 

loads to were
used as mo the WAS

TWAS also adjusted to match
historical data the historical data and mode two scenarios

COD

Historical Data and Model Results

Item 
MSD Data

-
Model Simulation Model Simulation

Influent

lbs/d

NH

Aeration Basins
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Item 
MSD Data

-
Model Simulation Model Simulation

Secondary Effluent

NH

WAS 

lbs/d

TWAS or Digester Feed

lbs/d

Digested Sludge

lbs/d

Belt Press Cake

% TS

- lbs/d
 - -day test lbs/d - pounds per day

MLSS - liquor suspended solids - NH  - 
 - standard cubic TS - total solids - total suspended solids

wastewater

that there is an issue with the COD 
-

other : 

-day b
to 
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is 

-

-
QA/QC

detailed 

Date 
INFL- INFL- INFL-

COD 
INFL-

Soluble COD 
INFL-

TSS 
INFL-

VSS 
Time or 

Flow 
Composite 

Time 

Flow

Flow

Time 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

- 
- - 

QA/QC test:

consistent

The MSD 
lab noted that there issues with the COD 

would s It was 
concluded that MSD 

Technical Memorandum  - -Year 
Operations
Historical COD data was assumed to be erroneous and 
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Item 
MSD Data 

-
March Recommended 

Conditions 

Recommended 
 Month 

Conditions

      

Notes:
Calculated as the 
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Abbreviations
ADA automatic dialer alarm

ASR -silica reaction

ATS

CCB chlorine contact basin

CIP

CMMS

DAFT

I&C instrumentation and control

IPS 

LED -

MCC motor control center 

MBR membrane bioreactor

MSD Montecito Sanitary District

MWD Montecito Water District

O&M Operational and Maintenance

Enhanced Recycled Water Feasibility Analysis

RAS

SCADA acquisition

TM technical memorandum

TWAS

VFD

WAS

WWTP wastewater treatment plant
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Technical Memorandum 5

COST FOR REHABILITATION AND -YEAR
OPERATIONS 

5.1   Introduction and Purpose

This technical memorandum (TM)  - Condition Assessment and 
TM  - to a prioritized capital 

Montecito Sanitary 

5.2   Background

This supports

MSD Wastewater Treatment Plant (WWTP)
-

(TM and a 
(TM results TM

TM combined with anticipated n asset 
renewal prioritization plan was and operational costs were estimated WWTP 

-

5.3   Capital Improvement Planning

-year CIP was 

presented in 

Table 

Time Frame 
(years) 

Description 

rehabilitation or to address -related 

Priority 
rehabilitation  to 

Short-Term
- -year time

Mid-Term
- -year time

-Term
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5.3.1   Condition-Based Prioritization

Assets were prioritized based on their condition assessment scores -site condition 
Condition scores were used as a basis to 

Assets that 
redundancy or are WWTP operations had their
C s were assets that were

Table 

Condition Assessment Score

Priority 

Short-Term

Mid-Term

-Term

condition assessment 
percent or assets are 

renewal action to be p
zero to two years; percent or 

three- -year time 
beyond 

As noted in TM
 comprise the

many
as
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The on- assessment and did not include ancillary 
assets such It is 
reco

  

5.3.2   Renewal Strategy

renewal st is to

a decision wastewater it is anticipated 

each asset  or replacement 
-

-
-term

priority-based

5.3.3   Cost Estimating Methodology

in the and the  Asset 
or “Order- - ) per 

AACE International and should not be considered pre-

to -

other ancillary assets such 
as each CIP 

Replacement and rehabilitation co include direct 
costs ( material and labor) 
and discussed in more detail 
p

material

Estimated costs were 
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outsourced would include direct and indirect costs as   

Planning Level Cost Markups

ed Indirect costs 

material and 
labor) as shown in Table C estimates

-
: 

A onditions and
s items such as

and start-up
This is the amount a

Contractor R

: These costs are someti

Table 

Item Estimated Cost

Direct Cost “A” % 

% 

% % 

% 

Bonds and Insurance

Construction Cost Total “B” 

Project Cost Total “C” 
Notes:

The construction cost elements are applied 
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5.4   CIP Project Recommendations

asset replacements It 

-year It is based on in- or 
rehabilitation No 

5.4.1   Recommended Additional Evaluation

In at MSD WWTP
- -

id - -depth assessments to better 
needed -

Please note that
do not include potential repairs ny 

concrete at the 
ore 

is used to determine whether -silica reaction (ASR) between 
the contaminants and the concrete matri has occurred is 

in the concrete is an initial chemical reaction and occurs when 
used in the concrete contain 

reacts and this creates 

some 
-

and estimated cost

Elimination System permit 
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replacement 

 T this 
asset should be replaced This could be 
WW
Applies to MSD NPR or DPR selected is 
either NPR or DPR at MSD asset will need to be replaced n 

May apply to Carpinteria and Santa Barbara This indicates that asset replacement may 
selected is either Carpinteria IPR or Santa Barbara 

Will not be replaced

-
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5.5   Operational Costs

wastewater 
t Table
treatment   

Table Treatment Operational 

Fiscal Year 
-

Fiscal Year 
-

Fiscal Year 
-

Chemicals

Electricity 

COVID-

Other 

Total

 A 
the 

CalPERS
-   

Chemicals: are attributed to 
COVID- pre-COVID-
Electricity:
COVID- pre-COVID-
COVID-

ortable bathrooms

COVID-   

5.6   Other Considerations

ed with MSD and should be considered as appropriate:

5.6.1   Electrical System

Load Analysis

to 

Arc-Flash Study
to do a new arc- Electrical Rehabilitation 

Ungrounded Electrical System
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blowers; 

5.6.2   Electrical Rehabilitation Project

; ; and

construction

5.6.3   Computerized Maintenance Management System

MSD (CMMS) 
it does not appear that it has been used 

Vertical assets are 

ets
A CMMS 

CIP 

5.7   Annual Capital Funding

- million in its CIP 
Annually

million
million

  

any -

supplement the current
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5.8   Conclusion

-year CIP and o It is estimated that MSD will 
need to implement million
maintain current treatment and operations at the plant million will 

and the ocean 

It is recommended that MSD determine 

additional 
MSD will need to implement the 
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Abbreviations
AWPF

BOD

Carollo

DDW

DPR direct potable reuse

EQ equalization

LRV 

M million

MBR membrane bioreactor

MG

MLSS mixed liquor suspended solids

MSD Montecito Sanitary District

MWD Montecito Water District

NPDES

NPR non-potable reuse

NPV

NTU nephelometric turbidity unit

O&M operations and maintenance

PDT

RAS

SC

SRT solids retention time

TM technical memorandum

TSS total suspended solids

WAS

WRF Water Research Foundation

WWTP wastewater treatment plant
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Technical Memorandum 6

COST FOR MBR CONSTRUCTION AND -YEAR 
OPERATIONS 

6.1   Introduction and Background

-

analysis considers -

This s
in this TM includes the 

TM  - MSD Flow and NPDES Permit Analysis
 - Condition Assessment and the calibrated plant process model that was built 

TM  - MSD WWTP 
and Capacity This TM s 

aeration 

process sch operations and 
maintenance (O&M - -economic considerations

6.2   Summary of Findings

- summarized 
below:

: 
-

-
- New treatment processes will not require rep -

Wastewater Treatment Plant (WWTP With MBR: 
- could ted

Concrete 
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-
two new bioreactor trains

- SCs
- The 

conditio

: 
-
- Uncertainties in structural condition o

-
both al

-

6.3   Basis of Evaluation

low and load criteria

and load concentrations as well as with 

(pre- is

and process assumptions

MBR system is based on a -day total solids retention time (SRT
BOD and 

total suspended solids (TSS
does not need 

6.4   Alternatives Description and Overview

T e with the MBR 
process primary

process

MBR systems are similar to 

SCs
aerat mixed liquor suspended solids (MLSS

Membranes can 
accommodate solids
d with 
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micro- or ultra-
nephelometric turbidity unit (NTU  percent o

type are shown in Table

Table 

Membrane 
Type

Hollow Fiber

other 

Flat Plate Membranes less susceptible to 

Less 

and more 

“streamlined ” 

Project

Other common eleme

The exist will be utilized to pump to a EQ 

EQ

cost-e million 
MG million 

at buildout1 EQ

1
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station equalized EQ basins to 
EQ 

weather when it is assumed would 

The maximum ze  millimeters 
protect the downstream MBR process and meet typical membrane warranty 
requirements It is assumed that 
would be located between the EQ

EQ and the EQ pump station
 The EQ basin will need to be cleaned

ater 
the EQ

adjacent to the EQ
The new membrane system includes 

(RAS / WAS
used 

aeration

MBRs or this analysis it is assumed that the 

would be

 assumed that MBR permeate 
EQ

maxim
Based on the - o p (
Water Facilities Plan to 
maximize th non-

require a potential 
- See  - Recycled Water Treatment Options at MSD and 

TM  - Distributed EQ

Detailed this MBR analysis are A illustrates
the proposed schematic 

EQ 
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Proposed Treatment Schematic

6.4.1   Future NPR Considerations

and TM 
with is pr

2

6.4.2   Future Potable Reuse Considerations

be implemented in 

n important consideration 

Based upon WRF which was led by 
will permit any

 percent 
” 

as ” 
-

2
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-

-

permeate or 

s been 
included in the Metropolitan Water District and Hyperion MBR demonstration 

is anticipated to be too 

-Memcor and 
Suez- the 

6.4.3   Alternative 1 – New MBR at WWTP
This WWTP and includes three 

SCs
 is implemented 

SCs other

o

6.4.4   Alternative 2 – Retrofit WWTP With MBR

SCs with new partition 
walls so that the process includes two reactors SCs would be

The 
SCs with this current 

is 
implemented EQ

SCs

-

o
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6.5   Alternative Comparison

This section compares the costs and non-

6.5.1   Cost Comparison

compares -cycle costs 
 D Appendix B

6.5.1.1   Capital Cost Comparison

An AACE International
Per AACE International 

- to -

Table shows
-point escalation or 

Costs presented include rehabilitation structure replacement
Rehabilitation costs include repai

-

Table 

Cost Item/Process Area Description 
- 

New
- 

Direct Costs

Primary Treatment Fine Screens

Flow EQ
Odor Control System

Structural Rehabilitation

Mechanical Equipment
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Cost Item/Process Area Description 
- 

New
- 

MBR System

SC Rehabilitation

SC 

MBR System (Includes 
Membrane Complex and 

Room 

Chemical Facility

Subtotal

Demolition 

Process Mechanical 
Allowance 

and Controls 

Subtotal Direct Cost

percent

Total Direct Costs Subtotal + Contingency

Construction Costs

General Conditions

Bond/Insurance 

Contractor 

Sales Tax

Total Construction Cost

Project Costs

percent
Construction Cost

 Orders 
percent

Cost

Total Project Cost
Notes:

- 

-point escalation or 
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were 
EQ 

6.5.1.2   O&M Cost Comparison

were made 

-

Table show

Table 

O&M Item Annual Cost

Power

EQ Pump Station

EQ Odor Control

MBR System

Chemicals

Additional Annual Running Costs

MBR Membrane Replacement

Total ~
Notes:
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6.5.1.3   Life-Cycle Cost Comparison

in Table -

- -cycle period

Table Cost Comparison

Cost Item
Total Cost

Alt - New Alt - Re

Total Project Cost

Escalated Capital Cost

Annual O&M Cost

Total O&M

Escalated Total O&M

NPV
Notes:

-
A - - escalation rate

-point escalation or 

re

6.5.2   Phasing and Scheduling

WWTP as well as meet required NPDES

6.5.2.1   Alternative 1 (New) Phasing and Scheduling 

EQ be operational prior to MBR startup

SCs
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6.5.2.2   Alternative 2 (Retrofit) Phasing and Scheduling

Rehabilitation Requirements

and liner repairs are required 
SCs

At

EQ

Anticipated Schedule

– : 
Clear n

EQ

It is recommended that

– EQ ies: 

Build new 
Step  – Rehab Structures: 

and prepare one to be s 

Step  – 

6.5.3   Non-Economic Considerations

Non-
treatment 
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Table -Economic Comparison

Constructability

– 
New

– 

detailed structural analysis 

Reliability 

– 
New

– The ol

need replacement within the 
-

an 

Flexibility

– 
New

Frees up new 
structures 

– 

AWPF

be 

6.6   Summary
and 

EQ

and 
two 
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DESIGN CRITERIA
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Table Secondary Process Operation

Parameter Unit Alt – New Alt  – 

Influent Flow

Maximum Month

Weather Flow

Influent Concentration

Average Concentration at Average Flow

TSS

Maximum Month Concentration at Average Flow

TSS

EQ Basin

Number - 

Volume MG

Side Water Depth

Flow Control to A s - 

EQ Pumping

Number - 

Firm Capacity

Primary Effluent Screening

- 

Type - -millimeters

Bioreactors

Number - 

Total Volume

Maximum Month MLSS

– 

– 

Process Air Usage

Maximum Month
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Parameter Unit Alt – New Alt  – 

Membrane Flux (All Trains in Service)

Maximum Month 

-hou

Additional Secondary Process Operational Parameters

Total SRT days 

RAS Flow

Typical RAS Flow
Notes:

- -day test EQ - equaliz /  - 
 - MG - - - million MLSS - mixed liquor 

Q - RAS -  - SRT - 
TSS - total suspended solids

Table Secondary Process Equipment

Parameter Unit Alt – New Alt  – 

Aeration Tank Diffusers

Type - -inch membrane disc

- 

Total - 

Process Aeration Blowers

Number - 

Firm Capacity

Mixers

Number per Anoxic Zone - 

Total - 

RAS Pumping

- 

Firm Capacity

Membrane Air Scour Blowers

Number - 

Permeate Pumps

- 

Firm Capacity
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Appendix 6B
DETAILED COST DOCUMENTATION
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Abbreviations
ADWF

City

DAF d air lotation

direct potable reuse 

indirect potable reuse 

membrane bioreactor

MDL method detection limit 

MSD Montecito Sanitary District

MWD Montecito Water District

N/A not a

non-potable reuse 

O&G

O&M operations and maintenance

TM technical memorandum
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Technical Memorandum 7

O&G TREATMENT AT MSD

7.1   Introduction

-
al partnerships, non-potable 

included in the study are as

Montecito Non-Potable Reuse (NPR) - 

Carpinteria Indirect Potable Reuse (IPR) - 

Montecito Direct Potable Reuse (DPR) - 
water and MWD water treatment
Santa Barbara DPR - 
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This technical memor oil and concentrations
in the MSD Wastewater Treatment the need r the O&G 
concentrations downstream membrane treatment processes air lotation 

s the O&G
MSD A Class DAF 

options ream
and secondary 

)) 
non- ) treatment options

7.2   Objectives

O&G MSD
DAF

would be treated by DAF
a 

smaller ADWF would be treated by DAF

7.3   Available Data

MSD W : O&G February , to October , 

7.4   Sources of O&G

O&G is a waste that includes
, obtained They are

municipal, commercial, Altho
component that remains to as “oil,” and “ ” 

that
untreated, wastewater systems and wastewater treatment processes   

7.5   Background of O&G at MSD

MSD is the treated MSD as a source either or 
potable reuse applications, and a  is membrane treatment 

reduction O&G pose a threat to membrane treatment since O&G can 
, which could reduce their capacity or lead to maintenance such 

as replacement1 To maintain an
there should be no 

detectable O&G 
by membrane suppliers)  The MSD concentration should
be less than the method detection limit )

, 
s within MSD’s

1
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MSD 

i , and MSD 
MSD uses public outreach to educate homeowners on methods 

shows the shows 
only the 

ues show O&G ; , the data 
MSD 

MSD  O&G D ) 

MSD  E O&G D ) 
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Table The 
a O&G concentration , 

th the
nt concentration can A robust treatment step, such as DAF, could be used

reduce O&G concentrations tment to protect the 

Table 

Maximum

Minimum

7.6   DAF Process Analysis

DAF is a physical/chemical treatment process total suspended solids and O&G
A recycled ir under 

pressure and is mixed with the wastewater stream in a contact basin at atmospheric 
pressure ct basin, millions are released that attach to the 
contaminants The contaminants attached to the air bubbles rise
contact basin, where they the top by a 
the contaminants into a hopper 
solids produced at promote

in the wastewater stream and help the separation An

components:

DAF unit: 
- Contact basin
-
-
-
-
- Recycle pump

locculator

shows a , , and
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DAF Unit Contact asin with External Chemical Feed System 
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DAF Unit S Scraper System 

DAF Unit in S
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In this study, two DAF were to treat O&G in order to protect downstream 
membrane treatment processes: 

 percent MSD W
Secondary DAF that treats MSD W

and present 
considered the MSD 

7.6.1   Conceptual Design Criteria

treatment criteria basis the DAF system 
The MSD 

m was 
calculated a as 
described in TM - he lower 

Table DAF Treatment Criteria

Treatment Criteria Units 
  
  

Full Flow

  
Secondary DAF  

ADWF 

Maximum Instantaneous Flow

Maximum Hourly Flow

<
Notes:

- 
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two DAF 
considered A 

Additionally, a 
considered but did not l without pilot 

studies It was also recommended consider a 
or O&G

concentrations , or at a minimum bench- is recommended 
b two conceptual cost
study are:

 -  O
 -  O

For O has two DAF units each the , whereas
Option DAF unit and one smaller DAF unit with

 For both Options use a to treat the partial
are based on the 

DAF units, 

7.6.2   Conceptual Cost Opinion

Appendix A includes a conceptual-
two There was no bench- or pilot-scale 

tests completed to support The capital cost opinions are 
expressed in March dollars -

, ) nsistent with AACE International's
Class estimates

preliminary O&M cost
-

7.6.2.1   Economic Analysis of Cost Opinions

An economic analysis was the two treatment with two 
s introduced in this section represent the sum capital cost 

opinions annual O&M cost

the conceptual-
two compares capital costs, annual O&M costs, and total present worth
The cost analysis indicates:

DAF treatment,
two options are comparable, whereas the annual O&M costs and total present 
worth  O is compared to O
F , smaller  DAF treatment , the capital costs 

two options are comparable and the annual O&M costs and total present 
Option is compared to O b

associated with Options a 
, The 

d by 
and to obtain site- , which is out
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-
- or pilot-

 proceeds with a DAF treatment option
, bench-scale or pilot-scale is recommended

The detailed cost o

7.7   Summary

MSD
stream To meet the ope O&G to protect downstream membrane 
treatment, the MSD WWT needs additional, , O&G n 

reduce O&G In this study, 
: 

Two DAF treatment 
-  percent MSD 
- the MSD 

Two 
s

A n was completed 
- ,

MSD proceeds , bench- or pilot-scale test is 
recommended , 

that 
the pilot- with low
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Appendix 7A  
 AND ANNUAL  AND 

MAINTENANCE COST





Alternative 1 - Primary DAF 
Full Flow

Conceptual Cost Opinion

3/31/2022
DRAFT

Vendor Option 1 Vendor Option 2

CAPITAL COST1

DIRECT COST
Site Work2 10% $172,000 $172,000
Yard Piping and Valves2 15% $258,000 $258,000
Foundation $213,000 $169,000
DAF System3 $1,577,000 $1,859,000
Installation2 20% $344,000 $344,000
Electrical4 15% $288,000 $330,000
I&C4 10% $192,000 $220,000

SUBTOTAL DIRECT COST $3,040,000 $3,350,000
Contingency5 30% $912,000 $1,005,000

TOTAL DIRECT COST $3,950,000 $4,360,000
INDIRECT COST
General Conditions, Overhead, Profit & Risk6 22% $869,000 $959,000
Bonds and Insurance6 3% $119,000 $131,000
Tax (7.75% Montecito Rate)6 7.75% $306,000 $338,000

TOTAL INDIRECT COST $1,290,000 $1,430,000
TOTAL CONSTRUCTION COST $5,240,000 $5,790,000
Engineering, Administration, and Legal7 15% $786,000 $869,000
TOTAL CAPITAL COST $6,030,000 $6,660,000
ANNUAL OPERATION & MAINTENANCE COST
Chemical (Coagulant, Caustic Soda, and Polymer)8 $425,000 $271,000
Annual Power $250,000 $167,000
Labor 35.00$                        $10,000 $10,000

General5 0.5% $20,000 $22,000
TOTAL ANNUAL O&M COST $710,000 $470,000
ECONOMIC ANALYSIS
Present Worth of Annual O&M9 $9,650,000 $6,390,000
TOTAL PRESENT WORTH $15,680,000 $13,050,000

Annualized Capital Cost $440,000 $490,000
TOTAL EQUIVALENT ANNUAL COST $1,150,000 $960,000
COST $/1,000 Gallons Treated $3.42 $2.85
1Cost opinions correspond to March dollars (ENR 20-Cities Average Construction Cost Index = 12,791).
2Discipline allowance is calculated from average equipment costs of the two DAF vendor systems.
3Includes DAF unit, reaction tanks/ flocculator, chemical feed pumps, polymer feed system, and sludge transfer pump. 
4Applied to equipment costs and installation. 
5Applied to direct costs. 
6Applied to direct costs with contingency. 
7Applied to total construction cost. 
8Applied unit chemical cost to monthly maximum flow of 0.92 MGD.
9Assumes discount rate of 4% per year and term of 20 years.

AACE International Class 5 Estimate 
(Expected Accuracy Range of

 -50% to +100%)
Factor

Ecologix World Water Works



Alternative 2 - Secondary DAF 
Partial Flow

Conceptual Cost Opinion

3/31/2022
DRAFT

Vendor Option 1 Vendor Option 2

CAPITAL COST1

DIRECT COST
Site Work2 10% $34,000 $34,000
Yard Piping and Valves2 15% $51,000 $51,000
Foundation $68,000 $97,000
DAF System3 $314,000 $360,000
Installation2 20% $67,000 $67,000
Electrical4 15% $57,000 $64,000
I&C4 10% $38,000 $43,000

SUBTOTAL DIRECT COST $630,000 $720,000
Contingency5 30% $189,000 $216,000

TOTAL DIRECT COST $820,000 $936,000
INDIRECT COST
General Conditions, Overhead, Profit & Risk6 22% $180,000 $206,000
Bonds and Insurance6 3% $25,000 $28,000
Tax (7.75% Montecito Rate)6 7.75% $64,000 $73,000

TOTAL INDIRECT COST $270,000 $310,000
TOTAL CONSTRUCTION COST $1,090,000 $1,250,000
Engineering, Administration, and Legal7 15% $164,000 $188,000
TOTAL CAPITAL COST $1,250,000 $1,440,000
ANNUAL OPERATION & MAINTENANCE COST
Chemical (Coagulant, Caustic Soda, and Polymer)8 $305,000 $195,000
Annual Power $55,000 $43,000
Labor 35.00$                        $10,000 $10,000

General5 0.5% $4,000 $5,000
TOTAL ANNUAL O&M COST $370,000 $250,000
ECONOMIC ANALYSIS
Present Worth of Annual O&M9 $5,030,000 $3,400,000
TOTAL PRESENT WORTH $6,280,000 $4,840,000

Annualized Capital Cost $90,000 $110,000
TOTAL EQUIVALENT ANNUAL COST $460,000 $360,000
COST $/1,000 Gallons Treated $1.90 $1.49
1Cost opinions correspond to March dollars (ENR 20-Cities Average Construction Cost Index = 12,791).
2Discipline allowance is calculated from average equipment costs of the two DAF vendor systems.
3Includes DAF unit, reaction tanks/ flocculator, chemical feed pumps, polymer feed system, and sludge transfer pump. 
4Applied to equipment costs and installation. 
5Applied to direct costs. 
6Applied to direct costs with contingency. 
7Applied to total construction cost. 
8Applied unit chemical cost to the design flow of 0.7 MGD.
9Assumes discount rate of 4% per year and term of 20 years.

AACE International Class 5 Estimate 
(Expected Accuracy Range of

 -50% to +100%)
Factor

Ecologix World Water Works
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Appendix 7B  
VENDOR INFORMATION





Line Qty Unit Price (USD) Ext. Price (USD)
Ecologix Environmental Systems LLC Quote Date:
Accounts Receivable
11800 Wills Road, Suite 100
Alpharetta, Georgia 30009
United States

Bill To: Ship To:

Terms:
Sales Rep: F.O.B:
Customer #: Ship Via:
Line Item Qty Unit Price US) Ext. Price (USD)

384,600.00$               192,300.00$       2

CRT-7500 - 1900-3800gpm - Chemical Reaction Tank

2

596,250.00$       

Alpharetta, GA
Quote #:

1

Ecologix E-1035 DAF System 

2

Item Description

Vincent Palermo
Best Way15511

EA

The Ecologix E-1035 can process flow rates up to 3,237 GPM 
(735.1 m³/hr) with combined TSS loadings of up to 1,500 mg/L.  
This system provides extra capacity for either potential future 
growth or improved processing, due to the increased surface area 
capacity. Counter-Current flow design for increased effluent 
quality, Lamella Tubes with 5,058ft² (469.9m²) of Surface Area, 
304 Stainless Steel DAF Body, Top Scraper with Viton Flights, 
Sch40 316SS Piping and Valves, Sch 80 PVC or HDPE Sludge 
Piping, Internal Duplex Steel Whitewater Pump, 316SS Saturation 
Tank, and Mezzanine with Alternating Tread Stairs.  

DAF Dimensions:  43' 5" L x 11' 2" W x 10' 10" H

1,192,500.00$            

Item Description

Quotation

Tel:  520-230-4712 

1-Jan-2022
Revised 30-March-2022

(678) 514-2100

Viking Edeback, PE
Carollo

Email:  VEdeback@carollo.com
44043 50% deposit with PO, 25% Net 30, balance due prior to shipment.

EA

The CRT-7500 is sized for 1900-3800gpm with 2-4 minute contact 
time.  Made of 304SS, each unit has three compartments with 
three mixers. The first compartment is for the addition of 
Coagulant, pH adjustment and Oxidation, as necessary. The 
second compartment is for the rapid mixing of Polymer. The Third 
compartment is for slow mixing and expansion of the polymer. 

Image for illustration only

Image for illustration only



Line Qty Unit Price (USD) Ext. Price (USD)Item Description

Subtotal: 1,577,100.00$         

6

7

Included

Off the shelf, non-proprietary, ANSI pump with internal duplex 
steel hardened for high salinity levels.  Easier to maintain and 
readily available to replace, if needed. Results in lower capital 
cost and lower operating cost.

Whitewater Pump

2 EA

5

Saturation Tank

2 EA

3

System PLC - Allen Bradley CompactLogix 

2 EA

PLC is compact, skid mounted, fully controlled, with 10.5” TFT 
high resolution HMI panel, remote monitoring and control 
capabilities. Panel includes the Allen Bradley CompactLogix PLC 
processor, able to be tied into a plant SCADA system. Panel is 
capable of connecting to other process skids by simply adding 
power and a single CAT5E ethernet cable. Easy remote access to 
PLC, HMI, IPC, and IP Camera. Industrial VPN router designed to 
for remote access, across the Internet, to machines and 
installations on site. Troubleshoot machines remotely without 
going on-site, drastically reducing support costs.

Included

Included Included

Included4

Pneumatic Control Panel 

2 EA

Air distribution control panel for air flow as well as the air 
pressure throughout the E-DAF system.  It manages the air 
distribution to the whitewater pump along with the solenoid 
valves for the pneumatically actuated valves. This gives the 
operator peace-of-mind and if needed, the freedom to add 
additional pneumatically actuated valves by simply adding more 
solenoids to the existing solenoids bank. This panel is the master 
hub for all compressed air applications making it easy to maintain 
and control. As it is also connected to the main PLC, this panel 
alerts the operator for any compressed air loss or fluctuation in 
air supply.

304SS saturation tank provides hydraulic retention time under 
pressure allowing separation and removal of large, undissolved 
air bubbles.  Resulting average air bubble size is as low as 1-10 
microns, much smaller than industry average.

Included

4" skid mounted pump transfers sludge away from the DAF 
system.

Included

Rotary Lobe Sludge Transfer Pump

2 EA

Included

Eight inch, flanged magnetic flow meter for automatic and 
accurate sensing of influent and effluent flow rates to treatment 
system.  Meter is equipped with an internal PTFE liner for 
industrial applications.

Included

8

Included

Included

Flow Sensor + pH Sensor + TSS sensor

2 EA Included

Included

Two (2) Grundfos (or equivalent) chemical feed pumps: one (1) 
coagulant feed pump and one (1) caustic feed pump. PVC Sch80 
pipe and nylon tubing (or equivalent compatible materials). 
Pumps to be mounted on the floc tubes. Includes foot valves and 
injection quills.                                         

10

Emulsion Polymer Activation System + Polymer Feed Pump

2 EA Included Included

Pre-engineered polymer mixing system designed with intuitive 
controls. It is an in-line or makedown unit and is engineered to 
meet liquid polymer applications utilizing diaphragm or 
progressive cavity pump technologies. The unique mixing regime 
delivers a highly activated polymer solution to every application 
with optimum performance.

Dimensions:  2' 10" (0.86m) L x 2' 0" (0.60m) W

9

Chemical Feed Pumps

2 EA

Included

Image for illustration only

Image for illustration only

Image for illustration only

Image for illustration onlyImage for illustration only

Image for illustration only

Image for illustration only

Image for illustration only

Image for illustration only



Line Qty Unit Price (USD) Ext. Price (USD)
Ecologix Environmental Systems LLC Quote Date:
Accounts Receivable
11800 Wills Road, Suite 100
Alpharetta, Georgia 30009
United States

Bill To: Ship To:

Terms:
Sales Rep: F.O.B:
Customer #: Ship Via:
Line Item Qty Unit Price US) Ext. Price (USD)

Triple wrap for longer reaction time and compact footprint. DAF 
flocculation tubes are sized for 160-450gpm. Includes a painted 
CS support structure.  

Also includes PVC Piping and Fittings for flocculation, pH sensor, 
flow meter, sample ports and drain ports, chemical injection 
ports for coagulant, caustic soda and polymer.

19,000.00$                 EA

FLT-640 Floctube

4 1

2

CRT-7500 - 1900-3800gpm - Chemical Reaction Tank

2 EA

The CRT-7500 is sized for 1900-3800gpm with 2-4 minute contact 
time.  Made of 316SS, each unit has three compartments with 
three mixers. The first compartment is for the addition of 
Coagulant, pH adjustment and Oxidation, as necessary. The 
second compartment is for the rapid mixing of Polymer. The Third 
compartment is for slow mixing and expansion of the polymer. 

Item Description

Quotation

Tel:  520-230-4712 

1-Jan-2022

(678) 514-2100

Viking Edeback, PE
Carollo

Email:  VEdeback@carollo.com

Alpharetta, GA
Quote #:

Item Description

Vincent Palermo
Best Way15511

44043 50% deposit with PO, 25% Net 30, balance due prior to shipment.

1,040,000.00$            

19,000.00$         

360,000.00$               180,000.00$       

520,000.00$       

199,000.00$               

1

Ecologix E-1030 DAF 

2 EA

The Ecologix E-1030 can process flow rates up to 2,774 GPM 
(630 m³/hr) with combined TSS loadings of up to 1,500 mg/L.  
This system provides extra capacity for either potential future 
growth or improved processing, due to the increased surface area 
capacity. Counter-Current flow design for increased effluent 
quality, Lamella Tubes with 4,335ft² (402m²) of Surface Area, 
304 Stainless Steel DAF Body, Top Scraper with Viton Flights, 
Sch40 316SS Piping and Valves, Sch 80 PVC or HDPE Sludge 
Piping, Internal Duplex Steel Whitewater Pump, 316SS Saturation 
Tank, and Mezzanine with Alternating Tread Stairs.  

DAF Dimensions:  37' 11"L x 11' 2"W x 10' 10"H

3

Ecologix E-515 DAF 

1 EA 199,000.00$       

The Ecologix E-515 can process flow rates up to 695 GPM 
(157m³/h) with combined TSS and O&G loadings of up to 1,500 
mg/L.  This system provides extra capacity for either potential 
future growth or improved processing, due to the increased 
surface area capacity.  Counter-Current flow design for increased 
effluent quality, Lamella Tubes with 1,085ft² (100m²) of Surface 
Area, 304 Stainless Steel DAF Body, Scraper, Flight, Weirs, Sch40 
PVC Piping and Valves, internal 316 Stainless Steel Pumps, 
Whitewater Pump, Saturation Tank, Top Scraper and Bottom 
Cone, and Galvanized Mezzanine.  

DAF Dimensions:  20'L x 9' W x 11' H

Image for illustration only

Image for illustration only

Image for illustration only

Image for illustration only



Line Qty Unit Price (USD) Ext. Price (USD)Item Description

, ,$
Freight Estimate: TBD

Total: 1,893,400.00$     

8,500.00$           

51,000.00$                 

Two (2) chemical feed pumps:  one (1) Caustic Soda, one (1) 
Coagulant feed pump.  HDPE Plastic Stand. Grundfos brand or 
Equivalent quality. PVC Sch80 Pipe and Nylon Tubing (or 
equivalent compatable materials).  
Includes foot valves and injection quills.                                      

25,500.00$                 

Sludge Transfer Skid:  4" skid mounted on a skid.  Transfers 
sludge away from the DAF system.

59,400.00$                 19,800.00$         

This pre-engineered polymer mixing system is designed with 
intuitive controls. It is an in-line or makedown unit, and is 
engineered to meet liquid polymer applications utilizing 
diaphragm or progressive cavity pump technologies. The unique 
mixing regime delivers a highly activated polymer solution to 
every application with optimum performance.
Skid Dimensions:  2'-10" L x 2'-0" W

Emsulsion Polymer Activation System + Polymer Feed Pump

3 EA

Rotary Lobe Sludge Transfer Pump

3 EA

Payments:  50% deposit with PO, 25% Net 30, balance due prior to shipment.
Shipping:  Ex-Factory, 12-16 weeks after receipt of PO and approval of submittals.
Warranty:  One (1) Year on workmanship and equipment.
Start-Up and Training:  $1,800/man-day plus Travel and Expenses.
Remote Monitoring and Control: Shall be automatically charged at the rate of $0.07/BBL
Terms:  Your use and access of the Hardware, Products, Services specified herein are governed by
Ecologix Environmental Systems terms of service found at https://www.EcologixSystems.com/terms-of-service. 
You agree to be bound by those terms of service unless otherwise agreed to herein or in another agreement. 

8

9

7

Chemical Feed Pumps

6 EA

6

Pneumatic Control Panel 

8,500.00$           

22,500.00$                 

39,000.00$         117,000.00$               

3 EA 7,500.00$           

A second Panel mounted on the E-DAF is an Air Distribution 
Control panel.  It controls both  the air flow as well as the air 
pressure throughout the E-DAF system.  It manages the air 
distribution to the Whitewater Pump along with the Solenoid 
Valves for the pneumatically actuated valves. This gives the 
operator peace-of-mind and if needed, the freedom to add 
additional pneumatically actuated valves by simply adding more 
solenoids to the existing solenoids bank. This panel is the master 
hub for all Compressed Air application making it easy to maintain 
and control. As it is  also connected to the main PLC, this panel 
alerts the operator for any compressed air loss or fluctuation in 
air supply

5

System PLC Controls  - Allen Bradley Controls 

3 EA

This panel is compact and skid mounted, fully PLC controlled, it 
has a 10.5” TFT high resolution HMI panel and remote monitoring 
and control capabilities.  This panel includes the Allen Bradley 
CompactLogix PLC processor, capable of tying into a plant SCADA 
system. It is capable of connecting to other process skids by 
simiply adding power and a single CAT5E Ethernet cable. Easy 
Remote Access to PLC, HMI, IPC, IP Camera. Industrial VPN router 
designed to offer easy remote access, across the Internet, to 
machines and installations on site. Troubleshoot machines 
remotely without going on-site, drastically reducing support 
costs

Image for illustration only

Image for illustration only

Image for illustration only

Image for illustration only

Image for illustration only















 

 

 DISSOLVED AIR FLOTATION – RSP-13L 
 
The Ideal DAFTM Dissolved Air Flotation system removes suspended solids, 
fats, oils and greases, and other insoluble materials.  The Ideal DAFTM 

achieves high rate removal efficiencies at a low operational cost by 
employing such proprietary techniques as: Progressive Water Extraction, 
Cross-Flow, Dissolved Air Generator (Ideal DAG™), Lamella Plate Pack 
Design, and proficient Hydraulic design. 

 
Dissolved Air Flotation (DAF) is the process whereby micro-air-bubbles 
cause suspended materials to float to the surface of a vessel to achieve 
liquid/solids separation.  The water to be treated enters the vessel through 
a proprietary influent system designed to reduce velocity and distribute 
water across the length of the system.  In order to optimize treatment, the 
influent system is designed with multiple options for “whitewater” and flocculant injection points, where 
applicable.  Whitewater is a highly saturated pressurized stream of air and DAF effluent that is generated through 
a proprietary, highly efficient, and robust DAG™ system. The wastewater then enters the vessel, and the 
microbubbles, which have attached to the particle surface, affect the particle density, causing the suspended 
solids to float to the surface where a chain and flight system skim them from the surface into a top cone.  The 
clarified liquid is continuously removed at several points inside the vessel and passes over pipe weirs into an 
effluent box.  From the effluent box, the wastewater gravity feeds out of the system.   

FEATURES 
Polypropylene Frame Construction  
► Provides superior qualities compared to stainless steel such as: lighter weight, higher chemical resistance 

(corrosion resistance), longer life span, less expensive (materials costs), and lower maintenance. 

Lamella Plates 
► Corrugated plates provide increased surface area to enhance separation performance. 

Progressive Water Extraction 
► The process of extracting the clean water from the system as the influent travels through the system, 

providing additional time for the concentrated slurry to separate. 

Dissolved Air 
► The DAG™ is used for generating 5-12 micron bubbles at very high saturation efficiencies. 

Cross Flow 
► The vessel design is such that the influent water is spread across the length of the vessel to reduce the 

velocity of the water to optimize separation efficiencies. 

Cone Bottom Sludge Removal 
► A safe, low-maintenance method for efficient removal of any settled particles. 
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SPECIFICATIONS 
 

Overall System 
Model    RSP-13L 
Maximum Temp   170 °F     77 °C 
pH Tolerance   1 – 12 S.U. 

Dimensions (approximate) 
Vessel (WxLxH)   11’0” x 32’5” x 15’6”   3.36 m x 9.00 m x 3.05 m  
Overall (excluding platform) 15’2” x 37’9” x 15’6”  4.98 m x 11.82 m x 3.05 m 
Platform Dimensions  

Standard (WxL)  3’0” x 11’0”   0.92 m x 3.36 m  
       Extended (Optional)  2’0” x 33’6”   0.61 m x 7.96 m  

DAF Weight (approximate) 
Shipping      43,000  lbs   19,505 kg 
Operational   209,000  lbs   94,805 kg 

Pipe Diameters 
Inlet    2 x 16” (150 lb ANSI Flange)  
Outlet          30” (150 lb ANSI Flange)   
Sludge            6” (150 lb ANSI Flange)   

Standard Equipment 
Dissolved Air Generator DAG™ See Proposal 
Sludge Pump   See Proposal 
Solenoid Valves   SMC  
Rake Drive Motor   Motovario Gear Reducer (5 HP, TEFC Inverter Duty) 
Control Valves    Orbinox 3” Pneumatic Knife Gate 

Materials of Construction 
Vessel     Polypropylene  
Exo Skeleton    304 Stainless Steel  
Piping     Polypropylene and Sch.80 PVC  
Lamella Plates   HDPE  
Platform/Grating    Fiberglass  
Pneumatic Valves    Cast Body / Stainless Steel Internals  
Manual Valves    SCH 80 PVC or Cast Body / Stainless Steel Internals  
Chain/Flight/Wear Blocks  Acetal / Fiberglass / UHMW  
Gaskets     EPDM 

Optional Equipment 

Advanced Pipe Flocculator Sludge Tank 

Advanced PLC Controls  Splash Guards Stainless     

Cover    Steel Vessel  

Effluent Tank   Thickening Beach™  

Extended Platform 







 

 

 DISSOLVED AIR FLOTATION – RSP-25SW 
 
The Ideal DAFTM Dissolved Air Flotation system removes suspended 
solids, fats, oils and greases, and other insoluble materials.  The Ideal 
DAFTM achieves high rate removal efficiencies at a low operational 
cost by employing such proprietary techniques as: Progressive Water 
Extraction, Cross-Flow, Dissolved Air Generator (Ideal DAG™), 
Lamella Plate Pack Design, and proficient Hydraulic design. 

 
Dissolved Air Flotation (DAF) is the process whereby micro-air-
bubbles cause suspended materials to float to the surface of a vessel 
to achieve liquid/solids separation.  The water to be treated enters 
the vessel through a proprietary influent system designed to reduce 
velocity and distribute water across the length of the system.  In 
order to optimize treatment, the influent system is designed with multiple options for “whitewater” and flocculant 
injection points, where applicable.  Whitewater is a highly saturated pressurized stream of air and DAF effluent 
that is generated through a proprietary, highly efficient, and robust DAG™ system. The wastewater then enters 
the vessel, and the microbubbles, which have attached to the particle surface, affect the particle density, causing 
the suspended solids to float to the surface where a chain and flight system skim them from the surface into a top 
cone.  The clarified liquid is continuously removed at several points inside the vessel and passes over pipe weirs 
into an effluent box.  From the effluent box, the wastewater gravity feeds out of the system.   

FEATURES 
Polypropylene Frame Construction  
► Provides superior qualities compared to stainless steel such as: lighter weight, higher chemical resistance 

(corrosion resistance), longer life span, less expensive (materials costs), and lower maintenance. 

Lamella Plates 
► Corrugated plates provide increased surface area to enhance separation performance. 

Progressive Water Extraction 
► The process of extracting the clean water from the system as the influent travels through the system, 

providing additional time for the concentrated slurry to separate. 

Dissolved Air 
► The DAG™ is used for generating 5-12 micron bubbles at very high saturation efficiencies. 

Cross Flow 
► The vessel design is such that the influent water is spread across the length of the vessel to reduce the 

velocity of the water to optimize separation efficiencies. 

Cone Bottom Sludge Removal 
► A safe, low-maintenance method for efficient removal of any settled particles. 
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SPECIFICATIONS 

Overall System 
Model RSP-25SW 
Maximum Temp 170 °F  77 °C 
pH Tolerance 1 – 12 S.U. 

Dimensions (approximate) 
Vessel (WxLxH) 11’0” x 29’6” x 10’0” 3.36 m x 9.00 m x 3.05 m  
Overall (excluding platform) 16’4” x 38’9” x 10’0” 4.98 m x 11.82 m x 3.05 m 
Platform Dimensions  

Standard (WxL) 3’0” x 11’0” 0.92 m x 3.36 m 
Extended (Optional) 2’0” x 26’1” 0.61 m x 7.96 m 

DAF Weight (approximate) 
Shipping    20,750  lbs   9,415 kg 
Operational 127,950  lbs 58,040 kg 

Pipe Diameters 
Inlet 14” (150 lb ANSI Flange) 
Outlet 18” (150 lb ANSI Flange) 
Sludge   3” (150 lb ANSI Flange) 

Standard Equipment 
Dissolved Air Generator DAG™ See Proposal 
Sludge Pump See Proposal 
Solenoid Valves  SMC  
Rake Drive Motor  Nord Gear Reducer (5 HP, TEFC Inverter Duty) 
Control Valves  Orbinox 3” Pneumatic Knife Gate 

Materials of Construction 
Vessel  Polypropylene  
Exo Skeleton  304 Stainless Steel  
Piping  Polypropylene and Sch.80 PVC  
Lamella Plates HDPE  
Platform/Grating   Fiberglass  
Pneumatic Valves   Cast Body / Stainless Steel Internals  
Manual Valves  SCH 80 PVC or Cast Body / Stainless Steel Internals 
Chain/Flight/Wear Blocks Acetal / Fiberglass / UHMW  
Gaskets  EPDM 

Optional Equipment 

Advanced Pipe Flocculator Sludge Tank 

Advanced PLC Controls  Splash Guards Stainless 

Cover Steel Vessel  

Effluent Tank Thickening Beach™  

Extended Platform 











 

 

 DISSOLVED AIR FLOTATION – RSP-11S 
 
The Ideal DAFTM Dissolved Air Flotation system removes suspended solids, 
fats, oils and greases, and other insoluble materials.  The Ideal DAFTM 

achieves high rate removal efficiencies at a low operational cost by 
employing such proprietary techniques as: Progressive Water Extraction, 
Cross-Flow, Dissolved Air Generator (Ideal DAG™), Lamella Plate Pack 
Design, and proficient Hydraulic design. 

 
Dissolved Air Flotation (DAF) is the process whereby micro-air-bubbles 
cause suspended materials to float to the surface of a vessel to achieve 
liquid/solids separation.  The water to be treated enters the vessel through 
a proprietary influent system designed to reduce velocity and distribute 
water across the length of the system.  In order to optimize treatment, the 
influent system is designed with multiple options for “whitewater” and flocculant injection points, where 
applicable.  Whitewater is a highly saturated pressurized stream of air and DAF effluent that is generated through 
a proprietary, highly efficient, and robust DAG™ system. The wastewater then enters the vessel, and the 
microbubbles, which have attached to the particle surface, affect the particle density, causing the suspended 
solids to float to the surface where a chain and flight system skim them from the surface into a top cone.  The 
clarified liquid is continuously removed at several points inside the vessel and passes over pipe weirs into an 
effluent box.  From the effluent box, the wastewater gravity feeds out of the system.   

FEATURES 
Polypropylene Frame Construction  
► Provides superior qualities compared to stainless steel such as: lighter weight, higher chemical resistance 

(corrosion resistance), longer life span, less expensive (materials costs), and lower maintenance. 

Lamella Plates 
► Corrugated plates provide increased surface area to enhance separation performance. 

Progressive Water Extraction 
► The process of extracting the clean water from the system as the influent travels through the system, 

providing additional time for the concentrated slurry to separate. 

Dissolved Air 
► The DAG™ is used for generating 5-12 micron bubbles at very high saturation efficiencies. 

Cross Flow 
► The vessel design is such that the influent water is spread across the length of the vessel to reduce the 

velocity of the water to optimize separation efficiencies. 

Cone Bottom Sludge Removal 
► A safe, low-maintenance method for efficient removal of any settled particles. 
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SPECIFICATIONS 
 

Overall System 
Model    RSP-11S 
Maximum Temp   170 °F     77 °C 
pH Tolerance   1 – 12 S.U. 

Dimensions (approximate) 
Vessel (WxLxH)   6’7” x 17’5” x 10’0”   2.01 m x 5.31 m x 3.05 m  
Overall (excluding platform) 8’9” x 21’2” x 10’0”  2.67 m x 6.46 m x 3.05 m 
Platform Dimensions  

Standard (WxL)  3’0” x 5’10”   0.92 m x 1.78 m  
       Extended (Optional)  2’0” x 20’5”   0.61 m x 6.23 m  

DAF Weight (approximate) 
Shipping    10,250  lbs     4,650 kg 
Operational   37,450  lbs   16,990 kg 

Pipe Diameters 
Inlet    8” (150 lb ANSI Flange)  
Outlet    8” (150 lb ANSI Flange)   
Sludge    3” (150 lb ANSI Flange)   

Standard Equipment 
Dissolved Air Generator DAG™ See Proposal 
Sludge Pump   See Proposal 
Solenoid Valves   SMC  
Rake Drive Motor   Nord Gear Reducer (1.5 HP, TEFC Inverter Duty) 
Control Valves    Orbinox 3” Pneumatic Knife Gate 

Materials of Construction 
Vessel     Polypropylene  
Exo Skeleton    304 Stainless Steel  
Piping     Polypropylene and Sch.80 PVC  
Lamella Plates   HDPE  
Platform/Grating    Fiberglass  
Pneumatic Valves    Cast Body / Stainless Steel Internals  
Manual Valves    SCH 80 PVC or Cast Body / Stainless Steel Internals  
Chain/Flight/Wear Blocks  Acetal / Fiberglass / UHMW  
Gaskets     EPDM 

Optional Equipment 

Advanced Pipe Flocculator Sludge Tank 

Advanced PLC Controls  Splash Guards Stainless     

Cover    Steel Vessel  

Effluent Tank   Thickening Beach™  

Extended Platform 
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Abbreviations
AACE International

AF acre-

AFY acre-

ADWF

AL

AOP

ATW

AWPF

AWT

AWTO operator

Cater WTP

DAF

DDW Water

DPR direct potable reuse

EC

El Estero El Estero Water Resource Center 

ESCP

FAT

IPR indirect potable reuse

membrane bioreactor

MCL

MF

-min/L

mJ/cm millijoules per square centimeter

mL milliliter

MSD Montecito Sanitary District

MWD Montecito Water District
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NDMA N-Nitrosodimethylamine

NL

NPR non-potable reuse

NTU nephelometric turbidity unit

O&M operations and maintenance

PDT pressure decay test

pretreatment p

RO

SF

TDS

TM technical memorandum

TOC

UF

WRF Water Research Foundation

WRP water reclamation plant

WTP water treatment plant

WWTP wastewater treatment plant
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Technical Memorandum 8

RECYCLED WATER TREATMENT OPTIONS 
AT MSD

This t M -potable 

DAF
treatmen
[UF] RO

ich is 

and 

8.1   Summary of Treatment Trains Analyzed

a water t Table Additional 

Table Reuse Treatment Trains 

Reuse Type
Treatment 

Train
Wastewater Treatment

Treatment 
Feed 
Flow

Finished 
Water 
Flow

Non-Potable 

UF - Partial RO - 

Chlorine 

- 

Indirect 
Potable 

RO - 

UF - RO - 

at

UF - RO - 
at

Direct 
Potable at 
MSD

- UF 
- RO - 

- UF 
- RO - 
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Reuse Type
Treatment 

Train
Wastewater Treatment

Treatment 
Feed 
Flow

Finished 
Water 
Flow

Direct 
Potable at 
Santa 

- 
UF - RO - 

Notes:
- - - 

MSD - Montecito Sanitary District - 

8.2   Non-Potable Water Reuse

TDS
 m

MSD 
reduce TDS and 

chloride this analysis assumes that RO would

Multiple non- The treatment trains are:  

Treatment Train A - primary DAF or 

Train A 
percent  percent 

millijoules per square 
mJ/cm National Water Research Institute 

 percent n 
 percent 

- be adjusted down

- up by si
percent

Treatment Train  - 

concentration x contact tim CT NPR
NPR

Treatment Train C - 

NPR
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8.2.1   Regulations for Non-Potable Reuse

Title

1

-pot

2

Table Non-

Compliance 
Approach 

Requirements

Filtration 
Requirements

Media Filters
<

Membrane Filters
<

Requirements

CxT > -
min/L

dry weather

- percent

< mL -
sample 

- 

8.2.2   Treatment Train Details and Design Criteria

-

1 CCR Title 
2 -

: ter in which colloidal and 

-
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s described in 
Table

Table Treatment P NPR and Their Role in M R Requirements

Process Description 

UF 
MF 

Partial Stream RO des

s 
Further reduces 

The NPR treatment train is shown on -

Non-Potable Water Reuse Treatment Trains

8.2.3   Treatment Train Layout and Footprint

reuse-
no additional 

NPR on he layout 
NPR system shown on and 

Train Treatment T
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Site Plan or NPR at M  the Facility i or NPR With the Potential to 
Expand to IPR

NPR System Layout at MSD
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Isometric NPR Treatment Train Layout at MSD

The layout is a non- -based as shown on 
IPR treatment train discussed in 

Section

Flow to the recycled water treatment
 - 

-Year Operations

8.3   Indirect Potable Reuse

Two IPR treatment train

Treatment Train  - 

Treatment Train  - water reclamation plant WRP
p

- 
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It would also require 

includes
Treatment Trains is detailed in TM  - Distributed 

8.3.1   Regulations for Indirect Potable Reuse

IPR CCR

Source Control: 

pretreatment p
-

pretreatment 
p

Pathogen Control: IPR treatme - -
Giardia - Cryptosporidium 

Treatment Train: For would be 

n AOP 
- - MF or UF are 

requ Cryptosporidium and Giardia reduction credit must be accomplished 

Chemical Control: All IPR projects 

secondary MCLs must be monitored annually
on TOC
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Environmental Buffer: Requi
Smaller s 

dilution se in requirements A minimum 
two

Additional Monitoring: Quarterly m
-

with the an

8.3.2   Treatment Train Details and Design Criteria

In the treatment train as shown on
MF - FAT Treatment 

Train MF Treatment Train 
s 

described in Table

Table Treatment P roundwater R and Their Role in M
R Requirements 

Process Description 

F 

s 
-

No more 

similar to 

RO 

Reduces TOC 
Reduc

U

-
-

-dioxane and 
N- NDMA
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ls in Table

Table n per P Treatment Trains 

Process
Giardia Cryptosporidium 

Treatment Train  (MBR-Based) 

RO

Total

Required

Treatment Train (WRP with DAF)

WRP

UF

RO

Total

Required
Notes:

- 
WRF Project Membrane Bioreactor 

Validation Protocols for Water Reuse.
or 

-

wastewater treatment plant WWTP

UF 
re decay tests [PDTs] 
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Indirect Potable Water Reuse Treatment Trains

8.3.3   Treatment Train Layout and Footprint

in Montecito
on 

AWPF
the 

8.4   Direct Potable Reuse at MSD

Montecito Water District's ista Water Treatment Plant
raw water a

-  o
RO and at the ADWF The second MF 
redu

The
 - p

treatment will o

The

includes
TM  - DPR 

section

8.4.1   Regulations for Direct Potable Reuse
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- -

and more

and the 
project sponsor It is important to note that a small DPR 

  

Enhanced Source Control: An ESCP

-speci
chemicals and contaminants and an outrea

 sewershed 

oordination with the pretreatment 

Feed Water Monitoring: Prior water to a DPR project must be monitored 

Pathogen Control: Treatment 
- - - Giardia Cryptosporidium

-
ed and a 

Treatment Train: In addition to RO and an AOP
3

3

percent

percent
percent percent
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Chemical Control: DPR systems must

Finished water m

Nitrate and nitrit

at some point prior to distribution to attenuate a one-

- WWTP
streams

-

-
distribution

Additional Monitoring: 
AOP

4 secondary 

Operations: 
s

5

There must 
6

4

the post-
5

o-
6
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8.4.2   Bella Vista Water Treatment Plant

T WTP 

be 
Table

Table

Process
Giardia Cryptosporidium 

Treatment Train  (MBR-Based) 

 O

 UF

RO

 Chlorination

Total

Required

Treatment Train (WRP with DAF)

WRP

 UF

RO

 Chlorination

Total

Required
Notes:

Membrane Bioreactor Validation Protocols for Water 
Reuse.

-
result in the 

Chlorination credits based upon the Au
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WRF Benefits and Challenges in 
Pathogen Removal when Blending Advanced Treatment Water with Raw Water upstream of a 
Surface Water Treatment Plant in DPR

ATW
potential impacts on WTP
are site 

-
The reduction in TOC 

ATW 
percent

sedimentation processes

blendi reduced chlorine demand

 percent For a DPR project at 

 percent 

8.4.3   Treatment Train Details and Design Criteria

The treatment trains proposed here the The 
unit processes described in
Table on

Table Treatment Processes U Their Role in M R Requirements

Process Description 

Reduces concentratio

concentration
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Process Description 

AC Filtration 

UF Table

RO Table

U Table

Chlorination 

RO

-hour chemical 

Direct Potable Water Reuse Treatment Trains

8.4.4   Treatment Train Layout and Footprint

on 

- DPR treatment train at MSD is shown on 
and 
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Site P DPR at MSD

DPR Treatment Train Layout at MSD
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Isometric DPR Treatment Train at MSD

8.5   Direct Potable Reuse at Santa Barbara

Cater WTP
raw water a

Treatment Train  - uent that has either primary
o

For Treatment Train 

Production Rate  - This production rate is based on the 

combined MSD and El Estero  - 
MSD Flow and NPDES Permit Analysis

From TM  - t

d 
water that could be produced Estero an alternate 
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Production Rate  - The low-end production rate is based on 
the wet 

and 

acre- AF

-
was examined

-

-

-
acre- AF

-
AF

- -
minus 

- AFY

8.5.1   Cater WTP
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Monthly Water Supplies in Santa  Totals 
t
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8.5.2   Treatment Train Details and Design Criteria

The treatment processes the Montecito DPR 
option d in Table and shown on

Table

Table P rbara

Process
irus Giardia Cryptosporidium 

Treatment Train  (WRP) 

 WRP

 O

 UF

RO

 Chlorination

Cater WTP

Total + + +

Required
Notes:

- -

nited States contact time -

UF 

contact time -
elsius

contact time

8.5.3   Treatment Train Layout and Footprint

DPR Treatment T
is shown on 

-
o 

-
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DPR Treatment Train L

Isometric DPR Treatment T

8.6   Treatment Train Costs

8.6.1   Planning Level Cost Estimate

International

in the AACE -
System - 
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Table 

Table

Estimat
e Class

Pro
Expected 

percent to 
percent

Concept 
L: - percent to  

- percent
percent to 
percent

percent to 
percent

Study or 
Feasibility parametric models

L: - percent to  
- percent

percent to 
percent

percent to 
percent

Control 

Semi-detailed unit costs 

items

L: - percent to  
- percent

percent to 
percent

percent to 
percent

Control or Detailed unit cost with 
-

L: - percent to 
- percent

percent to 
percent

percent to 
percent

Detailed unit cost with 
-

L: - percent to 
- percent

percent to 
percent

Notes:

A c

Practice - Estimate C

8.6.2   Capital and Operations and Maintenance Cost Basis 

Capital costs are based on 

shown in Table 
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well as an owner'
shown in Table 

Table

Item Estimated Cost
Equipment / Infrastructure Cost 
Total

“A” percent

Sales Tax percent percent
percent percent
percent percent
percent percent
percent percent

Construction Cost Total “B” percent

percent percent

Owner
Orders 

percent percent

Project Cost Total “C” percent
Notes:

The construction cost elements are applied the sales tax is calculated and added on to the equipment 
percent

O&M

with 
that three ours/day and 

ou

8.6.3   Cost Estimates

WWTP ed in TM - 
-Year Operations - 

Analysis - -
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Appendix 8A  
TREATMENT TRAIN DESIGN CRITERIA
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Table 

Reuse 
Type

Treatment 
Train

Wastewater 
Treatment Treatment 

Finished 
Water Flow

NPR

A 
Partial RO - 

TT

DAF

UF - Partial 
RO - - 

IPR

RO - 

DAF

UF - RO - 

TT

DPR at 
MSD

- 
UF - RO - 

DAF

- 
UF - RO - 

- 

DPR at 
Santa 

DAF

- 
UF - RO - 

- 

and 
TT

AOP - - DAF - 
DPR - - - - 
MSD - NPR - non-potable reuse - TT - Treatment Train UF - 

- 
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Table A

Process and Criteria Unit NPR –  
TT

DPR at MSD – 
TT

–  
TT

Feed Flow

Applied Dose N/A

percent N/A

N/A

Production ppd N/A

Power Consumption N/A

percent percent N/A

Contact Time minutes N/A

ne CT -min/L N/A

ppd N/A
Notes:

- - - -min/L - 
per liter - MTE – - not applicable  - 

- - 
CT Cryptosporidium elsius Cryptosporidium

CT CT is dependent on the dose-response 

Table A

Process and Criteria Unit NPR -  
TT

DPR at MSD - 
TT

-  
TT

Number N/A

Filter Area N/A

Filter Depth N/A

Flow per Filter N/A

N/A

N/A

N/A

N/A

N/A

N/A

minutes N/A

minutes N/A
-  - - 
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Table 

Process and Criteria Unit NPR -  
TT

DPR at MSD - 
TT

-  
TT

UF Process

Type - 

Flow Rate 

Trains in S

Installed Modules per Train

Spare Module Spaces per Train

Temperature correction

Temperature Celsius

Celsius

Temperature Correction Factor - 

at erature

at
Temperature

Flow Criteria

Flow Rate

Feed Water Loss percent

Production 

Filtrate Losses percent

percent

System Net Filtrate

Instantaneous Factor - 

percent

Instantaneous Filtrate Production

Module Criteria

Membrane Area per Module

Membrane Area per Train

Membrane Area Total

Instantaneous Flux Rate
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Process and Criteria Unit NPR -  
TT

DPR at MSD - 
TT

-  
TT

Backwash Criteria

Type
Air Scour and 

Drain 
Air Scour and 

Drain 
Air Scour and 

Drain 

Backwash Interval per Train

Minimum minutes 

Maximum minutes

Filtration Flow ratio 

Flow Rate

seconds 

Air Scour Flow Rate ACFM

Air Scour Duration seconds - - -

Forward Flush Flow Rate

Forward Flush Duration seconds 
ACFM -  - 

Table 

Process and Criteria Unit NPR -  
TT

DPR at MSD - 
TT

- 
TT

 Rate 

percent

Permeate Flow Rate 

Concentrate Flow Rate 

Feed Flow Rate per Train

Permeate Flow Rate per Train

Concentrate Flow per Train

In-

Reliability

Total 

Staging of RO Trains

First 

Second 
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Process and Criteria Unit NPR -  
TT

DPR at MSD - 
TT

- 
TT

Number of Elements

Per Train

-

Membrane Area

Per Element

Per Train

-

Table 

Process and Criteria Unit NPR -  
TT

DPR at MSD - 
TT

- 
TT

Number of Vessels

In-

Reliability

Total 

Feed Flow Rate

Feed Flow Rate per Reactor

Lamp A Factor percent

I percent

O percent

N/A

- N/A

Hypochlorite Dose N/A
Notes:

- - N Nitrosodimethylamine -
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Abbreviations
AACE International

AF acre-

AFY acre-

ADWF

amsl

AWPF

Caltrans

CCC

CDFW

CEQA

County

CSD Carpinteria Sanitary District

DDW

El Estero El Estero Water Resource Center

EQ

ERWFS Enhanced Recycled Water Feasibility Study

hp horsepower

I&I

LF

MBR membrane bioreactor

MCC motor control center

MG

Miramar Rosewood Miramar Beach Resort

MSD Montecito Sanitary District

MWD Montecito Water District

N/A not applicable

psi pounds per square inch

PWWF
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RWA raw water a

RWFP Recycled Water Facilities Plan

RWQCB

Santa Barbara

SR Route

TDWA

TM technical memorandum

UPRR

US

USACE

WWTP wastewater treatment plant

WTP water treatment plant
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Technical Memorandum 9

DISTRIBUTED INFRASTRUCTURE ANALYSIS

9.1   Summary

Analysis (ERWFS or 

y, treatment criteria, rehabilitation costs, 
water

Table and Table

the other TMs in a separate document
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Table -

Alternati
MSD WWTP

AWPF 
Location Facilities

Product Water 
Pipelines 

Montecito NPR

NPR- and
Tertiary Treatment 

or MBR
N/A N/ANPR-

NPR-

Carpinteria IPR

IPR-
or 

MBR
CSD 

WWTP

CAPP AWPF and 
pipeline; Carpinteria 
Groundwater Basin

N/AIPR-

IPR-

IPR-
or 

MBR; AWPF
MSD 

WWTP
Carpinteria 

Groundwater Basin N/A

Montecito DPR

DPR-
or 

MBR
MSD 

WWTP

N/A

DPR- or 
MBR

TDWA

N/A

DPR- (

Santa Barbara DPR

DPR-
Treatment

Santa 
Barbara

Santa Barbara 
Collection System 

and El Estero
(

DPR- El Estero

DPR-
Abandoned (All MSD 
wastewater to Santa Santa 

Barbara El Estero (

Notes:
AWPF - ; CAPP - Carpinteria ,

CSD - Carpinteria Sanitary District; DPR - direct potable reuse; IPR - indirect potable reuse; LF -
MBR - membrane bioreactor; MG - million ; N/A - not applicable; NPR - non-potable reuse; - oil and ; 
RWA - ; Santa Barbara - TDWA - ; 
WTP - water treatment plant; WWTP - wastewater treatment plant

and recycled water treatment are addres

S
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Table - Cost and Assessment Summary (

Alt
Total 

Cost 
million

Yield 
Unit 
Cost 

(
Comments

Montecito NPR
NPR- NPR- - :

US -

decisions

NPR-

NPR-

Carpinteria IPR
IPR- IPR- - -

-
-

Utility Road/
nue

Construction impacts to Summerland and 
Carpinteria communities

US

share
IPR- -

IPR-

IPR-

IPR-

IPR-

Water e
Montecito DPR
DPR- DPR-

DPR-

and requires additional hydraulic analysis to 
ity

DPR- ,

DPR-

Santa Barbara DPR
DPR- DPR- -

DPR-
DPR-

DPR-

DPR-

Notes:
AF - acre- ; AFY - acre- ; US -

percent
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9.2   Introduction

9.2.1   Purpose and Background

between MSD and MWD
ERWFS

m the MSD WWTP, 
NPR

pipeline 

approaches include assorted to the WWTP to produce water at 

presented in detail in other TMs Within this TM, t
in si but 

reuse approaches, 
descriptions cost estimate

considerations, and a 
conducted Facilities Plan (Woodward & Curran, 
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9.2.2   Project Flows

- MSD Flow and NPDES Permit Analysis
into the MSD WWTP 

s
upstream s 

Upstream EQ 

can be temporarily stored at the MSD 
, to support 

as part 

Table A
will treat up to the MSD WWTP and would 

the AWPF percent

Table

Flow 
(

Buildout Flow
(

ADWF

AWPF Finished Water 

Instantaneous PWWF
Notes:

9.2.3   Summary of Alternatives

The analysis will consider 
partnerships, non- methods and 

Montecito NPR -
with

Carpinteria IPR -

Montecito DPR - RWA at the MWD water 

would be implemented e
Santa Barbara DPR -
partnership with the Santa Barbara and RWA at Santa Barbara

9.3   Distributed Infrastructure Evaluation Criteria

r
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9.3.1   Alignment Comparison Criteria

(Woodward & Curran, 
new

under
An comparison each complete recycled water is 

in Sections The 

Potential Recycled Water Demand

Cree
Community Impacts
Easement Acquisition

- criteria 

9.3.1.1   Probable Infrastructure Cost

with the other criteria
, are

See Section additional criteria and 

9.3.1.2   Potential Recycled Water Demand

The o

(dollars per 
AF

Generally, the more 
potential recycled water demand, le

can be This criterion
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9.3.1.3   Highway Crossings

, except Santa Barbara DPR will need to 
cross US US

ction 

the 
1 were compared based on the impacts to cost and 

US
US could

would require pipelines to be 
methods, Also,
meet the Caltrans US

9.3.1.4   Railroad Crossings

Railroads - -way permits locate pipelines within their 
-

S
corridors include:

should 
can be obtained

Cas

crossin In some cases, US , both 

9.3.1.5   Creek Crossings

not located at 

may be required

1 -
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and 

9.3.1.6   Community Impacts

The Montecito community is
community impacts in mind, such as disruption
and other community r The 

US

9.3.1.7   Use of Roadways

- -
and potential resto would comply with 

the 
Carpinteria would 

9.3.1.8   Easement Acquisition

Some
, to the extent possible,

owned parcels crossed , the pipeline 

pipeline is routed as close as possible to property boundaries, which was considered in the 
MSD/MWD would need to 

9.3.1.9   Topography

Montecito is a coastal community located al
As discussed the 

US and the railroad to the 

where US The 
ly 

, and other non-ideal area

pes 

maintenance 
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9.3.1.10   Permitting

may 
include:

Caltrans Encroachment Permit County roads

Railroad Encroachment Permit

-by- -

CDFW Section 

s are

permits, and 
complexity and cost

9.3.2   Highway Crossing Evaluation

cross US and the UPRR in Montecito

US cr a detailed list was compiled
US

US
Based on 

,

cost, 
Caltrans US

US
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shows the Table
m MSD/MWD, Caltrans US

Feasible US

-
Rosewood Miramar Beach Resort [Miramar] -

h -
h -

the construction is 
MSD and MWD to decide on the 

9.3.3   Basis for Project Cost Assumptions

-based 

US
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This TM's

- percent percent

Capital costs include construction and con
and The capital cost estimates are expressed in 
March - Engineering News-Record Construction 

-

-yet- AACE International 
recommendations costs based 

l cost was used to estimate the unit cost based on the annual water 
each 

Table

Table

Description Units Applied To

conditions % Construction Costs

, and 
administration costs % Construction Costs

rate 
%

Return period years

9.3.4   Basis for Hydraulic Characterizations

Table to 

balanci
a 

to accommodate anticipated demand-base
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Table General

Criteria Units Notes

ec

N/A Two duty trains and one redundant train 

% percent

head

Friction Loss unitless
-Williams C-

pipe

% losses

psi

psi
- ; - - ; psi - pounds per square inch; 

- chloride

9.3.5   Pipeline Assumptions

c
constructed to American Water 

appurtenances will be included to 

-

to 
-density polyethylene

space, or other constraints, DDW

other utilities, coordination wit each 
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cross

9.3.6   Treated Water Pump Station Assumptions

p station to 

be in a wet-
operator controls, and a hy

Example Pump Station Site Plan

multiple 
turbine pumps 
as shown on truments will be 



TM 9 | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | MSD & MWD

FINAL | | -

Typical Pump Station Preliminary Cross-Section

-in-place concrete with internal semi-
wet well bays were

additional empty bay was assumed 

,
which is anticipated to be 

, a h -

9.4   Montecito NPR

9.4.1   Alternative Introduction

with 
recycled water unrestricted non-potable 
use 

recycled water to customers

and customer connections and r Potential 
courses, cemetery, hotels
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9.4.2   Potential Customers

The non-potable customers 
water within Montecito include three

customers (
as well as other smaller customers that the pi

The RWFP recommended, as a next step,
customer demand assessments to better estimate the potential recycled water use 

at each site ble water use records due to the use 
-site wells

For this study, to 
better In addition, 

the past 
In addition, 

constructed wells potable water 

Table presents potential NPR
Demand estimates demand; whereas 

indic
recycled water

and th each customer

Table NPR Customer Demands -

Customer NPR Demand 
Estimate 

-
Annual Potable 

Estimated 
Annual NPR 

Demand 

Yes -

Four Seasons Biltmore Yes N/A( (

Miramar Resort No N/A( (

West No N/A

Yes N/A( --(

Santa Barbara Cemetery No - (

Yes N/A --(

Yes - (

Total -
Notes:

meters
use is not metered separately so non-potable demand estimate is based on discussions with each 
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9.4.3   Design Criteria

C Due to 

extended hot periods in the summer to 
recycled water commonly restricted

accessible areas As shown in Table

water pump station, described in Section 

Table NPR Customer Demands -

Customer

Estimated 
Annual NPR 

Demand

Maximum
Day 

Demand 
(

Period(

-
Day 

-

Day -

Four Seasons Biltmore
-

Miramar Resort
-

-

Santa Barbara Cemetery -

Day -

Total
Notes:

Table
maximum 

percent
-site 

See assumptions in Non-Potable Customer Assessments Memorandum (Appendix
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Based , hydraulic criteria 
capacities is presented in Table

Table Montecito NPR -

Criteria Units Notes

Set to Total - Day demand

Flow
Based on second smallest -

Miramar

ec

Friction Loss unitless -Williams C-

% minor 

(direct psi
Three times
by Cal Code ulations Title

(to psi

Based on the hydraulic analysis, a minimum -inch nominal diameter is anticipated 

pump 
As shown in Appendix 

Similarly,
at 

included in Section 

Table do not consider
The system was

the system ed
pumps with excess capacity
could result in unused pumps and l

To address hydropneumatic would be 
The hydropneumatic

low- to no-
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9.4.4   Alignment Analysis and Recommendation
9.4.4.1   Alignment Considerations

Three 
US (Section 

that and es
s

As shown on , the NPR US

customers (past Miramar are:

NPR- - Danielson Road US
NPR- -Miramar US
NPR- - US

Monte Cristo 

East
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the (s shows a 

T

NPR-1.1 and NPR-1.2

/ : This 
-

Danielson Road that presents a constructability and cost due to minimum utility 
separation requirements and

T
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NPR-1.1

at Miramar

US
US

NPR-1.2

US Road and North 

the Caltrans US

NPR-1.3

Railroad and US
will cross the railroad and US

/
s
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9.4.4.2   Alignment Comparison

- - -
US

NPR-1.1

Pipeline - - -
Customers: NPR-

US -

Railroad: A 
, - -

Community Impacts: Similar to NPR-

Roadways: Similar to NPR- - - road 
widths

NPR-1.2

- - -
r (Mira

US -

Railroad: Similar to NPR-
Community Impacts: Similar to NPR-
Roadways: Similar to NPR-

NPR-1.3

NPR-
Customers unless laterals are 

-
US C : 
than NPR- NPR- must be installed much sooner, 

Also, 
t MSD and MWD to 

- -
Railroad he railroad and US
their proximity to one another

Community Impacts: but 

Roadways: Due to less s 
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9.4.4.3   Evaluation Summary

Table includes Based on the 
-

because NPR- :

as a US (due to less costly open trench method and more time 

Allows more customers to be without additional laterals, which results in the 
lowest unit cost

unit cost and 
system and Biltmore does want 

recycled water, then NPR- ts recycled 
water, NPR-

will be discussed in Section 

Table

Criteria NPR-
(US

NPR-
(US

Danielson Road

NPR-
(US

Lane

Capital Cost million million million

Unit Cost /AF /AF /AF

Recycled Water 
Demand AFY AFY AFY

US
Most RW customers 

US impacts 

residential area

residential area

Two customers not 

Less ideal US
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9.4.5   Project Summary for Recommended Alternative

s
the recommended (NPR- Section 

,
Section presented an 

-
rimary components: NPR pump station located at the MSD 

9.4.5.1   Project Description

- Recycled Water Tr , the MSD WWTP will be 
updated with tertiary treatment

recycled water salinity 
or with on-

supplied to customers 
an NPR pump s The NPR pump station will be in a wet-well 

Pump electrical equipment, MCC, operator controls, and a hydropneumatic

A hydropneumatic
P hree duty pum
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The wet well

with the dimensions shown on Based on the hydraulic analysis,
- ,

Pump control i
, pumps may be 

at set More than li
pump controls will be pressure based based

A pressure- hydropneumatic

- and low-

Meters will be 
Customer connections 

these t

For newer resorts, such as Miramar, e are already 
-

Cross-
DDW standards and policies

9.4.5.2   Project Cost and Schedule

Table presents a more detailed construction cost bre recommended 
NPR- For detailed cost 

, see 

Table Montecito NPR-

Cost Item -

Construction

Contingency

Total Project Cost

The MSD/MWD decide 
, 

US
by Caltrans
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re construction in to 

US h
discussed in Section 

Caltrans construction delays could result in 

9.5   Carpinteria IPR

ents a in partnership with CSD and
CSD and are currently CAPP, an

A IPR partnership would include 
has two primary 2:

IPR- s IPR- - -
would send - secondary treated water to 
treatment an expanded CAPP AWPF (
IPR-

(

The the two primary Carpinteria IPR s is
require

I
includes 
secondary treated water (IPR- - - -

percent percent

2 -

- CSD and Santa Barbara WRP Capacity

as 
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9.5.1   Design Criteria

IPR -

Table and

Table Carpinteria IPR- -

Criteria Units Notes

( Table

percent
Flow

- additional head

psi

Table Carpinteria IPR- -

Criteria Units Notes

Table

percent
Flow percent

- additional head

psi

-
Carpinteria IPR- -

For IPR- The 
three duty pumps and one

For IPR-
T two duty pumps and one

to accommodate the 

are included in Appendix 
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9.5.2   Carpinteria IPR-2 Alternative Comparison

Thi

As discussed in Section to cross US and 
the list was narrowed to three US The South Jameson Road (a

-
- , the IPR-

NPR- A IPR-
-

As shown on , the Carpinteria IPR- US
and the associated

points:

IPR- - Second US
IRP- - Second US
IPR- - Second US

9.5.2.1   Alignment Considerations

Shared Alignment

thr
s

percent reach

s -
The presen

- US

appears to contain a 
-

is crossed

shows US shows the 
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IPR-2.1

US to the hotel 
Easements will need to be secured to 

IPR-2.2

US
US South

US
This tear drop shaped area would 

cross US The 
The church 

US US lanes are located 

IPR-2.3

El Carro Lane: There appears to be two waterlines with one located in each lane and a 
ilities requires additional research 

US

US

shows the US lanes are 
located 
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US

US
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9.5.2.2   Alignment Comparison

The Carpinteria IPR- US
, which 

community 

-
potable water, sanitary sewer, and telecommu

IPR-2.1

- - -
US

compensation 

IPR-2.2

IPR- is similar to IPR- -
US E - -

-

property

IPR-2.3

Pipeline : IPR- is the 
US -and-bore entrance and exit 

- - The north pit would be located within a 
Linden The south pit is located within an area 

US
Temporary or permanent easements 
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9.5.2.3   Comparison Summary

Table inc IPR- is the recommended 
because it has -

US
- US

the same location ces

Table IPR

Criteria
IPR-

nd US
nue

IPR-
nd US

nue

IPR-
nd US

nue

Cost million million million

Unit Cost

LF LF

Demand

No apparent More ideal US
easements needed

US

in hotel property

Road

MSD/MWD pipeline 
in multiple 

Road

MSD/MWD pipeline 
in multiple 

Requires additional 
utility research in 

US

Road

MSD/MWD pipeline 
in multiple 

9.5.3   Carpinteria IPR-3
9.5.3.1   Alignment

- s -

El Carro Lane: There appears to be two waterlines with one located in each lane 
se utilities requires additional 
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, depends on three potential 
selected3 pipeline turns and east 

two well sites are ,

The Family Baptist Church Well site
Foothill Road/SR Carpinter continues west 
Foothill to

is assumed to since it is 

the well site - at the two school properties or church property

9.5.4   Project Summary for Recommended Alternative

the recommended IPR Section I
Section 

IPR-
WWTP to the CSD WWTP

T
As such, all IPR 

pump station located at MSD WWTP the 
The IPR-

the IPR-

IPR- will include primary 

to CAPP AWPF at CSD WWTP, a new i well site, and a new 

-

9.5.4.1   Project Description

For IPR-
AWPF at CSD WWTP while the AWPF would be at th - In , 
the water 
station will be in a wet- Pump electrical equipment, MCC, operator 
controls, and a 

3
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IPR

P The structure will be 

Based on the hydraulic analysis, -

Pump control is ultimately dependent 

treatment In all cases a remote pressure sensor may be required at

- and low-
ch pump with a nearby MCC

CAPP :

For IPR- CAPP EQ basin 
AWPF
For IPR- w
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9.5.4.2   Project Cost and Schedule

Table IPR-
as well as the IPR- structure 

Table Carpinteria

Cost Item - -

Construction

Total Project Cost

, ,

once 

US
and 

and construction in to 

construction in is 
to

Another schedule c US
discussed in Section 

by Caltrans 

Caltrans construction delays could result in 

9.6   Montecito DPR

The Montecito DPR
recycled water 

water quality standards to MWD WTP or potable distribution 
system

potable 
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9.6.1   Design Criteria

The DP

d to aid in the preliminary 

presented in Table

Table

Criteria Units Notes

N/A
Two duty trains and one redundant train at 

% percent

%

percent Table

percent
capacity

Flow percent

ec

TP

Friction Loss unitless -Williams C-

%

to 
potable water system psi As reported by MWD

psi

( :

DPR- - to 
DRP- - to 
DPR- - to nearest diameter (> -inch potable main
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maximum and
A - -

- -inch nominal diameter 
head loss

two duty trains and one two
duty pumps and one are assumed to be on to accommodate the 

-

9.6.2   Alignment Analysis and Recommendation

S
US analysis, a 

NPR- was used US crossin shown on 
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9.6.2.1   Alignment Considerations

DPR-4.1

Romero Canyon Road is a narrow semi-rural road , sewer line,

DPR-4.2

e 

DPR-4.3

- - -

US

system at the intersection 
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9.6.2.2   Hydraulics Requirements

DPR-4.1

, - he lower 

-

DPR-4.2

-

DPR-4.3

-

MWD system, compared to DPR- - WTP
The

- -

- -
at the MSD WWTP 

to supply the potable syst

9.6.2.3   Alternative Alignment Evaluation

- - -
Table s -

the most expense but DPR-
and DPR-
such as schedule,

Section 
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Table

Criteria
DPR-

(TDWA to Romero 
DPR-

(R
DPR-

(TDWA to Distribution 

Capital Cost million million million

Unit Cost /AF

LF

supply across MWD 
-

Connection point 

supply across MWD 
-

and cheaper
Less impacts to 

areas

DPR-

residential areas
residential areas water system

capacity

9.6.3   Project Summary

Montecito DPR Section Montecito DPR 

Section Section 
potable water connection point

DP
potable 

water connection point, and end DPR 

9.6.3.1   Project Description

- P

production, no smaller pump w - and DPR-
In these 

The 
DPR-

in controls 

DPR 
ed production, it is expected controls will be based

treatment capacity
instrumentation in the wet well will also - and low-
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m as 

The DPR-

The DPR-
tment

The DPR- -inch distribution main in the 

9.6.3.2   Project Cost and Schedule

Table

Appendix

Table

Cost Item - DPR- DPR-

Construction

Contingency

Total Project Cost

, , ,

US

December , 
and DPR r could be completed in 

construction in to 

US
As discussed in Section 

MWD currently has plans t
Caltrans construction delays could result 

9.6.3.3   Project Considerations

9.7   DPR in Santa Barbara

The San
Santa Barbara Santa Barbara has conceptual plans 
that includes: new AWPF near the Santa Barbara’s El Estero; the 
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combined with new pipelines water to the 
; Cachuma and State Water 

; and at the Cater WTP
Santa Barbara’s potable water system

Conduit transmission pipeline

El Estero to supplement Santa Barbara 
wastew Santa Barbara’s This 

requires to MSD treated wastewater or raw wastewater to El 
Estero the Santa Barbara collection system Potential
i , 

and the Cater WTP
treated water would

:

DPR- MSD by up Santa 
Barbara collection system
DPR-
DPR- MSD nstantaneous p

For DPR- -

EQ 

9.7.1   Design Criteria

The 

PWWFs
help increase wastewater to El Estero 
the DPR Table
A

y

Table Santa Barbara DPR -

Criteria Units Notes

MSD Dry Weather Flow
(DPR- - m

-hour
period, Table

MSD Instantaneous 
(DPR- Wet Weather Flow, Table

Pipe
-

May

-
Barbara's collection system 

Cabrillo 

Maximum Pipe Capacity 
unitless
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Montecito - primarily the Coast 
Road area A Santa Barbara sewer 

iated with each dictate the 
El Estero Preliminary 

discussions with both MSD and Santa Barbara 
El Estero

phases
Santa Barbara D

9.7.2   Alternative Comparison

The Santa Barbara DPR a in the The 

I
Cater WTP is discussed in the 

Santa 
Barbara DPR

9.7.2.1   Santa Barbara Alternative DPR-5.1

-
hou El Estero

-

- pipe that would be installed 
-

-inch sewer
Table
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-
(

The -acre US

There are a number
species,

DPR- A

is between UPRR (and US to the north and the estuary 
to the south ( The narrow corridor 

and the 
UPRR property s 

, constructability

The sewer w

Construction windows 
- s and there will be temporary impacts to recreational 

to best addres

- -
tie-ins to the 
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9.7.2.2   Santa Barbara Alternative DPR-5.2

- imilar to DPR- sewer is proposed in East Cabrillo 
sewe Similar to DPR- DPR-

MSD WWTP
(similar to DPR-

- main 

-
as the 

T also ,



MSD & MWD | ENHANCED RECYCLED WATER FEASIBILITY ANALYSIS | TM 9

- | | FINAL

A

A
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DPR-
-

- CCC recently released new 
o the 

-

9.7.2.3   Santa Barbara Alternative DPR-5.3

-
El Estero DPR- -

( inch instantaneous and continues to El Estero
is would require with a new 

pipeline by 

Similar to DPR-
The 

at MSD WWTP to capture 
- DPR-

DPR- similar to DPR- at least one and 
siphons in close proximity DPR-
also has a 

9.7.2.4   Alternative Evaluation

DPR- - ow assumptions but the DPR-
- -

Ultimately 
the recommended

DPR-

A new sewer in East Cabrillo , which has 
El Estero

are
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Table

Criteria
DPR-
( -

n

DPR-
( -

n

DPR-
-

Cost million millino million

Unit Cost

LF

Pipeline installed 
entirely in roads; No 
easement 
acquisitions
Lower residential 
impacts

Same as DPR-

causes:
P

and community 
impacts 

Constructability 
issues due to 

MSD/MWD 
pipeline in 
another 

CCC p

Future maintenance 
concerns with I&I 

MSD/MWD pipeline 
in another 

Same as DPR-
Additional required 
pipe to El Estero

9.7.3   Project Summary for Recommended Alternatives

The DPR include three primary components: 
El Estero; and Santa Barbara AWPF 

to Cater WTP

9.7.3.1   MSD WWTP Modifications

DPR- and DPR- and DPR- propose to c raw 
:

DPR- DPR- : MSD WWTP would continue operate MG 
to 

El Estero
DPR- : MSD WWTP would be abandoned and 

El Estero
EQ
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Santa Barbara DPR

9.7.3.2   Purified Water Conveyance

M
WTP table Reuse Feasibility 

Study A -inch 
-

- TM Required 
Table

Table Santa Barbara DPR

-
Needs parallel pipe? 

(inches

Yes

Yes

LF 
Table WSC estimates - -
as presented in Table
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9.7.3.3   Project Cost and Schedule

Table presents DPR s

Table Santa Barbara DPR

Cost Item
DPR- DPR- DPR-

Construction

-inch DPR Conveyance

-inch DPR Conveyance

Total Project Cost

but 
and Santa Barbara’s plans to implement 

DPR
The State 

December and Santa Barbara currently doesn’t DPR until at least 

9.8   References

Draft Critical Infrastructure at Risk: Sea Level Rise Planning 

Cit
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Date: 8/22/2022

Prepared by: Rob Morrow, PE

Reviewed by: Michael Goymerac, PE

Project: Montecito Enhanced Recycled Water Feasibility Study

SUBJECT: NON-POTABLE CUSTOMER ASSESSMENTS

1 Introduction
The 2019 RWFP identified eight non-potable customers that could provide demand for recycled 
water within Montecito (Woodward & Curan, 2019). The eight customers include three large 
“anchor” customers (Birnam Wood Golf Club, Santa Barbara Cemetery, and Valley Club Montecito) 
as well as other smaller potential customers that could be served from the pipeline alignments 
between the MSD WWTP and the “anchor” customers. The RWFP recommended, as a next step, 
conducting customer assessments to better estimate the potential recycled water use at each site 
since many were difficult to estimate from potable water use records due to the use of on-site 
groundwater wells.

For this study, the larger customers were engaged through in person and remote discussions and 
a list of questions to understand potential recycled water service needs. In addition, potable use 
from 2018 to 2021 was reviewed for each customer based on MWD billing records. This memo 
summarizes the information collected from these conversations combined with data available from 
MWD.

The following sections summarize the latest basis for recycled water service to the five largest 
potential customers:

Birnam Wood Golf Club
Valley Club Montecito
Santa Barbara Cemetery
Four Seasons Resort The Biltmore Santa Barbara at Montecito
Rosewood Miramar Beach Resort

2 Birnam Wood Golf Couse
Birnam Wood Golf Club (Birnam Wood) uses untreated groundwater and potable water for 
irrigation. MWD operates non-potable wells at Birnam Wood and, in turn, Birnam Wood, pays for 
this water at the non-potable water rate. Birnam Wood generally uses groundwater first and takes 
delivery of potable water from MWD to meet the balance of irrigation water demand. Birnam Wood
blends groundwater and potable water in a pond, which is roughly 400,000 gallons and is located 
off of Birnam Wood Drive. The irrigation system is supplied from the pond. Most irrigation occurs at 
night while some targeted watering occurs during the day. For the purpose of this study, it was 
assumed that recycled water would offset potable water use and be delivered to the pond.
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MWD delivers non-potable groundwater to Birnam Wood from five wells – three are shallow and 
two are deeper: Las Fuentes well and Valley Club well. The shallow wells frequently go dry during 
drought conditions so the two deeper wells historically provide the bulk of groundwater to Birnam 
Wood.

Potable water use has ranged from 32 to 58 AFY in the previous four water years. As shown in 
Figure 1, demand decreased during the previous drought as conservation measures were 
implemented but have rebounded in the past two years due to unprecedented dry conditions – only 
water year (WY) 2018/19 had precipitation (22.2 inches) greater than the 30-year average (20.0 
inches) in the last 8 years. The conservation measures included removing some turf and installing 
Bermuda grass, which is more drought tolerant and more tolerant of a range of irrigation water 
quality. Bermuda grass was installed in fairways and rough areas in 2014. New grass for the 
greens was more recently installed. In addition, Birnam Wood is currently conducting an irrigation 
system audit to identify more measures to implement to reduce water use. Also, Birnam Wood is 
currently designing a new irrigation system.

Figure 1. Birnam Wood Golf Course, Annual Water Use, Water Years 2013/14 – 2020/21

As shown in Figure 2, monthly water use of potable water peaks in the summer months but the 
peak month demand varies depending on total water demand and available groundwater. In the 
last four years, the highest peak month demand was 13.6 AF (in 2018) while lowest peak month 
demand was 7.2 AF (in 2019). The monthly peaking factor (versus average demand) ranged from 
2.6 to 3.9 with a median value of 3.0.
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Figure 2. Birnam Wood Golf Course, Monthly Potable Water Use, 2013 – 2021

Recycled water would offset potable water but Birnam Wood has a wide range of potable water 
use because potable water supplements non-potable groundwater for irrigation. However, cost-
effective recycled water systems must be designed to meet a more targeted range of demands so 
that sufficient recycled water use (e.g., sales, revenue) can justify system facilities sizes (and 
costs). Therefore, for Birnam Wood, the study assumes an annual average recycled water use of 
43 AFY (average demand since 2018) and along with a peak month demand of 13 AF (equivalent 
to max month since 2018). Max day irrigation demands are typically 20% higher than peak month 
demand, which is equivalent to 0.20 million gallons per day (mgd). 

3 Valley Club of Montecito
Valley Club of Montecito (Valley Club) previously only used MWD potable water for irrigation but 
the club constructed two wells in recent years for irrigation. Valley Club uses groundwater as the 
primary irrigation water supply and supplements with potable water when groundwater cannot 
meet demands. The two waters are blended in an open air reservoir located near East Valley Road 
and Sheffield Drive. The irrigation system is supplied from the reservoir. Recycled water would 
offset potable water use and be delivered to the reservoir.

Potable water use has ranged from 0 to 36 AFY in the previous four water years. (Note that, unlike 
Birnam Wood, groundwater use data by Valley Club is not publicly available). As shown in Figure 
3, potable water use has decreased substantially following conservation measures implemented 
during the previous drought and construction of groundwater wells. The conservation measures 
included removing some turf and installing Bermuda grass, which is more drought tolerant and 
more tolerant of a range of irrigation water quality. Bermuda grass was installed in fairways and 
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rough areas in the last 15 years. Potable water use by Valley Club has shown an inverse relation 
to precipitation in recent years since groundwater can meet irrigation demands in a typical year but 
potable water is needed following multiple dry years.

Figure 3. Valley Club of Montecito, Annual Water Use, Water Years 2013/14 – 2020/21

As shown in Figure 4, monthly water use of potable water peaks in the summer months but the 
peak month demand varies depending on total water demand and available groundwater. In the 
last four years, the highest peak month demand was 13.7 AF (in 2018) while lowest summer month 
demand was 0 AF (in 2019 and 2020). The monthly peaking factor (versus average demand) 
averaged 3.7 in years when potable water is used.

Recycled water would offset potable water use but Valley Club has a wide range of potable water 
use because potable water supplements groundwater for irrigation. Valley Club has used an
average of 19 AFY of potable water use the last four water years, including 29 straight months 
without any potable water use. In years when Valley Club has needed potable water, use has 
averaged 37 AFY. However, cost-effective recycled water systems must be designed to meet a 
more targeted range of demands so that sufficient recycled water use (e.g., sales, revenue) can 
justify system facilities sizes (and costs). Extending a recycled water system to Valley Club 
requires a minimum amount of recycled water use to justify the infrastructure investment. 
Therefore, an annual average recycled water use of 30 AFY is assumed for Valley Club. A peak 
month demand of 13 AF (equivalent to max month since 2018) is assumed. Max day irrigation 
demands are typically 20% higher than peak month demand, which is equivalent to 0.20 million 
gallons per day (mgd). 
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Figure 4. Valley Club of Montecito, Monthly Potable Water Use, 2013 – 2021

4 Santa Barbara Cemetery
Santa Barbara Cemetery uses only MWD potable water for irrigation. As shown in Figure 5, 
Potable water use has ranged from 19 to 37 AFY in the previous four years with an average of 27 
AFY. Based on discussions with the cemetery, annual irrigation water use is tied annual budget 
such that water use decreased when rates were increased during drought stages.

The cemetery receives potable water at two, 3-inch meters located along Channel Drive: 1) across 
from the MSD WWTP; and 2) near Fairway Road. Recycled water would be used to replace 
potable water used for irrigation and could be connected to the cemetery’s irrigation system at 
these locations. However, the cemetery’s potable system must be separated from the irrigation 
system. If a non-potable reuse project is selected, an important next step is a review of the on-site 
water system to evaluate system retrofit requirements. 

As shown in Figure 6, in the last four years, the highest peak month demand was 5.7 AF (in 2018). 
Max day irrigation demands are typically 20% higher than peak month demand, which is equivalent 
to 0.09 mgd. Due to public access, recycled water use would be restricted to night time hours. 
Assuming 6 hours per day, this is equivalent to 260 gallons per minute (gpm) for 6 hours.
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Figure 5. Santa Barbara Cemetery, Annual Water Use, Water Years 2013/14 – 2020/21

Figure 6. Santa Barbara Cemetery, Monthly Potable Water Use, 2014 – 2021
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5 Four Seasons Resort The Biltmore Santa Barbara at Montecito
MWD contacted the Four Seasons Resort, the Biltmore Santa Barbara at Montecito (Biltmore)
about their interest in using recycled water. The Biltmore expressed an interest in using recycled 
water to replace use of on-site groundwater wells with high chlorides (~500 mg/L). The majority of 
their irrigation system is sprinklers (versus drip).

The Biltmore does not have a separate irrigation meter and did not have an estimated irrigation 
demands so the previous estimate of 15 AFY is used for this estimate. If a non-potable reuse 
project is selected, a next step is to temporarily monitor flow in the irrigation system to more 
accurately estimate demand.

In addition, the Biltmore has two cooling towers that use potable water. Recycled water can be 
used in cooling towers; however, cooling towers tend to have high sensitivity to salinity and metals 
so a site-specific water quality assessment would be needed to determine feasibility of using 
recycled water on the cooling towers. This demand was not included in the analysis.

6 Rosewood Miramar Beach Resort
MWD contacted the Rosewood Miramar Beach Resort (Miramar) about their interest in using 
recycled water. The Miramar expressed an interest in using recycled water for their drip irrigation 
system, which includes all irrigation needs except for their “great lawn” due to potential impacts to 
the grass.

The Miramar does not have a separate irrigation meter and did not have an estimated demand for 
irrigation demands or drip irrigation demands so the previous estimate of 11 AFY is used for this 
estimate. If a non-potable reuse project is selected, a next step is to temporarily monitor flow in the 
drip irrigation system to more accurately estimate demand.

7 Water Quality
Water quality of existing irrigation water sources and projected recycled water quality are 
compared in Table 1. As shown in the table, projected recycled water from MSD has higher salinity 
than existing MWD potable water and MWD non-potable groundwater wells at Birnam Wood but is 
similar to the groundwater quality for the Biltmore and the Miramar irrigation wells. (Water quality 
data for Valley Club groundwater wells was not available). As a result, use of recycled water at the 
golf courses will likely result in the use of irrigation water with higher salinity than in current 
irrigation water. However, the golf courses will be blending recycled water with their groundwater 
supplies, which will lower manage salinity to acceptable levels. 
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Table 1. Supply Sources Salinity Comparison

Supply Source

Total Dissolved 
Solids(1)

(mg/L)

Specific 
Conductance 
(umhos/cm)

Chloride
(mg/L)

Projected MSD Recycled Water(2) 1,360 – 1410 2,300 – 2,430 382 – 401 
MWD Potable Water(3) 584 – 710 872 – 1,167 6 - 148
Las Fuentes Well (Birnam Wood)(4) 750 1140 73
Valley Club Well (Birnam Wood)(4) 720 1160 149
Biltmore Groundwater Well(5) 1,330 2,210 502
Well 6A & 6B (Miramar)(6) 1,360 – 1,690 1,980 – 2,520 329 - 523

Notes: 
1. MSD effluent TDS concentrations were analyzed using method EPA Method 200.1 while the other 

TDS concentrations were reported using Standard Method 2540, which tends to be 10% to 20% 
higher. 

2. Range is from three samples collected in March 2022.
3. 2022 Consumer Confidence Report. Range provided from average concentration for each source 

(Jameson Lake, Cachuma Lake, Groundwater).
4. Sample collected on November 7, 2018.
5. Sample collected in on April 21, 2021. Well is only used for irrigation.
6. Sampled on January 28, 2022. Lower values are from Well 6A. Wells are only used for irrigation.

MWD/MSD recently contacted the City of Santa Barbara as well as the Goleta Water District 
(GWD) and Goleta Sanitary District (GSD) about their recycled water quality and customer’s 
salinity concerns. Below is a summary of their feedback.

Goleta

GWD/GSD completed a study in the early 1990s that specific micro-climate of the users and the 
species of plants receiving the water. From this study they determined that the maximum allowable 
chlorides would be 300 mg/L. Current chloride concentrations are approximately 270 mg/L. They 
have not been made aware of any salinity issues or complaints from customers. Although, both 
golf courses (Sandpipe Golf Course and Glen Annie Golf Course) use recycled water for irrigation 
of fairways but use potable water for greens and tee boxes. 

Santa Barbara  

The City has been using recycled water since the early 1990s for irrigation of local schools, parks, 
and golf courses. Customers had initial concerns with salinity but no long-term impacts have been 
observed. The City completed a decade long study testing soil irrigated by recycled water in the 
1990s and was unable to identify any long-term issue related to recycled water use. The study 
showed that salt concentration were driven by rainfall or lack of rainfall. 

Recent recycled water quality averaged around 1,000 mg/L for TDS and 340 mg/L for chloride. La 
Cumbre Country Club had salinity concerns but after doing research concluded that they could 
manage the situation with the ability to blend with potable water.
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8 Summary
Table 2 presents updated recycled water demand estimates for potential NPR customers. Demand 
estimates were developed by focusing on offsetting potable water demand; whereas the 2019 
RWFP also included offsetting groundwater demands. As shown in Table 3, peak hour demands 
are projected to range from 260 gpm during the day to 430 gpm at night.

Table 2 NPR Customer Demands – Average Annual

Customer

2019 RWFP 
Annual NPR 

Demand 
Estimate (AFY)(1)

Private 
Well(s)

2018-2021 Annual 
Potable Use for 
Irrigation (AFY)

Estimated Annual 
NPR Demand 

(AFY)
Birnam Wood Golf Club 100 Yes 30 – 60(2) 40
Four Seasons Biltmore 15 Yes N/A(3) 15(3)

Miramar Resort 11 N/A(3) 11(3)

Music Academy of West 2 N/A(3) 2 
Private Residence 9 Yes N/A(3) --(4)

Santa Barbara Cemetery 80 16 – 34(2) 30
Ty Warner Hotels 6 Yes N/A(3) --(4)

Valley Club Montecito 150 Yes 0 – 35(2) 30

Total 373 46 – 129 128
Notes:

1. Values from 2019 RWFP (Woodward & Curan, 2019). 
2. Potable water use is based on MWD meter records for meter predominantly used for irrigation.
3. Irrigation use is not metered separately so non-potable demand estimate is based on discussions 

with each customer.
4. Irrigation demand is assumed to be met with onsite groundwater well.

Table 3. NPR Customer Demands – Peak Periods

Customer

Estimated 
Annual 

NPR 
Demand 
(AFY)(1)

Max Day 
Demand 

(mgd)
Delivery 
Period(3)

Peak Hour 
– Day 
(gpm)

Peak Hour – 
Night (gpm)

Birnam Wood Golf Club 40 0.11(2) Day – 12 hours 149
Four Seasons Biltmore 15 0.04(2) Night – 6 hours 112
Miramar Resort 11 0.03(3) Night – 6 hours 82
Music Academy of West 2 0.01(3) Night – 6 hours 15
Santa Barbara Cemetery 30 0.08(3) Night – 6 hours 260
Valley Club Montecito 30 0.08(2) Day – 12 hours 112
Total 128 0.34 261 469

Notes:
1. Values from previous table. 
2. Based on 2018 to 2021 monthly potable water use.
3. Assumes 3.0 ratio for max day to average annual demand based on 2.5 ratio for peak month to 

average annual demand and 20% increase for extended hot periods.
4. Irrigation with recycled water is generally restricted to nighttime for publicly accessible sites. Golf 

courses have on-site storage that allows for delivery outside of nighttime hours and, as publicly 
restricted locations, are able to irrigate during the day if needed.
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March 29, 2022

Montecito Sanitary District
Attn: Carole Rollins, Mg.
1042 Monte Cristo Lane
Santa Barbara, CA 93108
Description : Secondary Clarifier Eff (SCE)
Project : Feasibility Study

Lab ID : SP 2203948-001
Customer : 2001797

Sampled On : March 10, 2022
Sampled By : Carole Rollins, Mgr.
Received On : March 11, 2022
Matrix : Waste Water

 

General Irrigation Suitability Analysis
Test Description Result Graphical Results Presentation
Cations mg/L Meq/L % Meq Lbs/AF Good Possible

Problem
Moderate
Problem

Increasing
Problem

Severe
Problem

Calcium 90 4.5 20 240  **
Magnesium 46 3.8 17 130  **
Potassium 59 1.5 7 160  **
Sodium 286 12 56 780
Anions
Carbonate <10 0 0 0
Bicarbonate 140 2.3 11 380  **
Sulfate 235 4.9 24 640  **
Chloride 401 11 55 1100
Nitrate 130 2.1 10 350
Nitrate Nitrogen 29.4 80
Fluoride 0.6 0.032 0 2
Minor Elements
Boron 0.70 1.9
Copper 0.020 0.054
Iron 0.030 0.082
Manganese <0.01 0
Zinc 0.040 0.11
TDS by Summation 1390 3800
Other
pH 7.6 units
E. C. 2.43 dS/m
SAR 6.10
Crop Suitability
No Amendments    Poor
With Amendments    Poor
Amendments
Gypsum Requirement 0.9 Tons/AF
Sulfuric Acid (98%) 7.70 oz/1000Gal  Or 19 oz/1000Gal of urea Sulfuric Acid(15/49)
Leaching Requirement 21 %

Good   Problem

Note: Color coded bar graphs have been used to provide you with 'AT-A-GLANCE' interpretations.
** Used in various calculations;     mg/L = Milligrams Per Liter (ppm)     meq/L = Milliequivalents Per Liter.



March 29, 2022

Montecito Sanitary District
Description : Secondary Clarifier Eff (SCE)
Project : Feasibility Study

Lab ID : SP 2203948-001
Customer : 2001797

Sampled By : Carole Rollins, Mgr.
Matrix : Waste Water

 

Micro Irrigation System Plugging Hazard
Test Description Result Graphical Results Presentation
Chemical Slight Moderate Severe

Manganese <0.01 mg/L
Iron 0.03 mg/L
TDS by Summation 1390 mg/L
No Amendments
pH 7.6 units
Alkalinity (As CaCO3) 110 mg/L
Total Hardness 414 mg/L
With Amendments
Alkalinity (As CaCO3) 22 mg/L
Total Hardness 22 mg/L
pH 5.4 - 6.7 units

Good   Problem

Note: Color coded bar graphs have been used to provide you with 'AT-A-GLANCE' interpretations.

Water Amendments Application Notes:
The Amendments recommended on the previous pages include:

Gypsum:
This should be applied at least once a year to the irrigated soil surface area. Gypsum can also be applied in smaller
quantities in the irrigation water.Apply the smaller (bracketed) amount of gypsum when also applying the
recommended amount of Sulfuric Acid and the larger amount when applying only Gypsum.

Sulfuric Acid:
These products should be applied as needed to prevent emitter plugging in micro irrigation systems and/or as a soil
amendment to adjust soil pH to improve nutrient availability and to facilitate leaching of salts. Please exercise
caution when using this material as excesses may be harmful to the system and/or the plants being irrigated. The
reported Acid requirement is intended to remove approximately 80 % of the alkalinity. The final pH should range
from 5.4 to 6.7. We recommend a field pH determination to confirm that the pH you designate is being achieved.
This application is based upon the use of a 98% Sulfuric Acid product. The application of Urea Sulfuric Acid is based
upon the use of a product that contains 15% Urea (1.89 lbs Nitrogen), 49% Sulfuric Acid and has a specific gravity of
1.52 at 68 °F.
Please contact us if you have any questions.

BRW:KEH Reviewed and
Approved By  Ben Waddell 

Digitally signed by Ben Waddell
Title: Director of Ag. Services
Date: 2022-03-29
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March 29, 2022

Montecito Sanitary District
Attn: Carole Rollins, Mg.
1042 Monte Cristo Lane
Santa Barbara, CA 93108
Description : SCE
Project : Feasibility Study

Lab ID : SP 2204127-001
Customer : 2001797

Sampled On : March 13, 2022
Sampled By : Carole Rollins, Mgr.
Received On : March 15, 2022
Matrix : Waste Water

 

General Irrigation Suitability Analysis
Test Description Result Graphical Results Presentation
Cations mg/L Meq/L % Meq Lbs/AF Good Possible

Problem
Moderate
Problem

Increasing
Problem

Severe
Problem

Calcium 88 4.4 21 240  **
Magnesium 42 3.5 17 110  **
Potassium 53 1.4 7 140  **
Sodium 265 12 56 720
Anions
Carbonate <10 0 0 0
Bicarbonate 130 2.1 10 350  **
Sulfate 236 4.9 24 640  **
Chloride 382 11 53 1000
Nitrate 166 2.7 13 450
Nitrate Nitrogen 37.6 100
Fluoride 0.5 0.026 0 1
Minor Elements
Boron 0.60 1.6
Copper 0.020 0.054
Iron <0.03 0
Manganese <0.01 0
Zinc 0.040 0.11
TDS by Summation 1360 3700
Other
pH 7.8 units
E. C. 2.3 dS/m
SAR 5.80
Crop Suitability
No Amendments    Poor
With Amendments    Poor
Amendments
Gypsum Requirement 0.8 Tons/AF
Sulfuric Acid (98%) 7.70 oz/1000Gal  Or 19 oz/1000Gal of urea Sulfuric Acid(15/49)
Leaching Requirement 20 %

Good   Problem

Note: Color coded bar graphs have been used to provide you with 'AT-A-GLANCE' interpretations.
** Used in various calculations;     mg/L = Milligrams Per Liter (ppm)     meq/L = Milliequivalents Per Liter.



March 29, 2022

Montecito Sanitary District
Description : SCE
Project : Feasibility Study

Lab ID : SP 2204127-001
Customer : 2001797

Sampled By : Carole Rollins, Mgr.
Matrix : Waste Water

 

Micro Irrigation System Plugging Hazard
Test Description Result Graphical Results Presentation
Chemical Slight Moderate Severe

Manganese <0.01 mg/L
Iron <0.03 mg/L
TDS by Summation 1360 mg/L
No Amendments
pH 7.8 units
Alkalinity (As CaCO3) 110 mg/L
Total Hardness 392 mg/L
With Amendments
Alkalinity (As CaCO3) 22 mg/L
Total Hardness 22 mg/L
pH 5.4 - 6.7 units

Good   Problem

Note: Color coded bar graphs have been used to provide you with 'AT-A-GLANCE' interpretations.

Water Amendments Application Notes:
The Amendments recommended on the previous pages include:

Gypsum:
This should be applied at least once a year to the irrigated soil surface area. Gypsum can also be applied in smaller
quantities in the irrigation water.Apply the smaller (bracketed) amount of gypsum when also applying the
recommended amount of Sulfuric Acid and the larger amount when applying only Gypsum.

Sulfuric Acid:
These products should be applied as needed to prevent emitter plugging in micro irrigation systems and/or as a soil
amendment to adjust soil pH to improve nutrient availability and to facilitate leaching of salts. Please exercise
caution when using this material as excesses may be harmful to the system and/or the plants being irrigated. The
reported Acid requirement is intended to remove approximately 80 % of the alkalinity. The final pH should range
from 5.4 to 6.7. We recommend a field pH determination to confirm that the pH you designate is being achieved.
This application is based upon the use of a 98% Sulfuric Acid product. The application of Urea Sulfuric Acid is based
upon the use of a product that contains 15% Urea (1.89 lbs Nitrogen), 49% Sulfuric Acid and has a specific gravity of
1.52 at 68 °F.
Please contact us if you have any questions.

BRW:KEH Reviewed and
Approved By  Ben Waddell 

Digitally signed by Ben Waddell
Title: Director of Ag. Services
Date: 2022-03-29
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March 29, 2022

Montecito Sanitary District
Attn: Carole Rollins, Mg.
1042 Monte Cristo Lane
Santa Barbara, CA 93108
Description : SCE
Project : Feasibility Study

Lab ID : SP 2204127-002
Customer : 2001797

Sampled On : March 13, 2022
Sampled By : Carole Rollins, Mgr.
Received On : March 15, 2022
Matrix : Waste Water

 

General Irrigation Suitability Analysis
Test Description Result Graphical Results Presentation
Cations mg/L Meq/L % Meq Lbs/AF Good Possible

Problem
Moderate
Problem

Increasing
Problem

Severe
Problem

Calcium 94 4.7 21 260  **
Magnesium 45 3.7 17 120  **
Potassium 57 1.5 7 160  **
Sodium 286 12 56 780
Anions
Carbonate <10 0 0 0
Bicarbonate 140 2.3 11 380  **
Sulfate 235 4.9 23 640  **
Chloride 393 11 53 1100
Nitrate 160 2.6 12 440
Nitrate Nitrogen 36.1 98
Fluoride 0.5 0.026 0 1
Minor Elements
Boron 0.60 1.6
Copper 0.020 0.054
Iron <0.03 0
Manganese <0.01 0
Zinc 0.040 0.11
TDS by Summation 1410 3800
Other
pH 7.7 units
E. C. 2.33 dS/m
SAR 6.10
Crop Suitability
No Amendments    Poor
With Amendments    Poor
Amendments
Gypsum Requirement 0.9 Tons/AF
Sulfuric Acid (98%) 8.40 oz/1000Gal  Or 20 oz/1000Gal of urea Sulfuric Acid(15/49)
Leaching Requirement 20 %

Good   Problem

Note: Color coded bar graphs have been used to provide you with 'AT-A-GLANCE' interpretations.
** Used in various calculations;     mg/L = Milligrams Per Liter (ppm)     meq/L = Milliequivalents Per Liter.



March 29, 2022

Montecito Sanitary District
Description : SCE
Project : Feasibility Study

Lab ID : SP 2204127-002
Customer : 2001797

Sampled By : Carole Rollins, Mgr.
Matrix : Waste Water

 

Micro Irrigation System Plugging Hazard
Test Description Result Graphical Results Presentation
Chemical Slight Moderate Severe

Manganese <0.01 mg/L
Iron <0.03 mg/L
TDS by Summation 1410 mg/L
No Amendments
pH 7.7 units
Alkalinity (As CaCO3) 120 mg/L
Total Hardness 420 mg/L
With Amendments
Alkalinity (As CaCO3) 24 mg/L
Total Hardness 24 mg/L
pH 5.4 - 6.7 units

Good   Problem

Note: Color coded bar graphs have been used to provide you with 'AT-A-GLANCE' interpretations.

Water Amendments Application Notes:
The Amendments recommended on the previous pages include:

Gypsum:
This should be applied at least once a year to the irrigated soil surface area. Gypsum can also be applied in smaller
quantities in the irrigation water.Apply the smaller (bracketed) amount of gypsum when also applying the
recommended amount of Sulfuric Acid and the larger amount when applying only Gypsum.

Sulfuric Acid:
These products should be applied as needed to prevent emitter plugging in micro irrigation systems and/or as a soil
amendment to adjust soil pH to improve nutrient availability and to facilitate leaching of salts. Please exercise
caution when using this material as excesses may be harmful to the system and/or the plants being irrigated. The
reported Acid requirement is intended to remove approximately 80 % of the alkalinity. The final pH should range
from 5.4 to 6.7. We recommend a field pH determination to confirm that the pH you designate is being achieved.
This application is based upon the use of a 98% Sulfuric Acid product. The application of Urea Sulfuric Acid is based
upon the use of a product that contains 15% Urea (1.89 lbs Nitrogen), 49% Sulfuric Acid and has a specific gravity of
1.52 at 68 °F.
Please contact us if you have any questions.

BRW:KEH Reviewed and
Approved By  Ben Waddell 

Digitally signed by Ben Waddell
Title: Director of Ag. Services
Date: 2022-03-29



December 4, 2018       
        
Montecito Water District Lab ID : SP 1814799   
Attn: Chad Hurshman 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 

Customer :  2-16013   

Laboratory Report
 This Page is to be Stamped 

Introduction:  This report package contains total of 8 pages divided into 3 sections: 
  
  Case Narrative (2 pages) : An overview of the work performed at FGL. 
  Sample Results (4 pages) : Results for each sample submitted. 
  Quality Control (2 pages) : Supporting Quality Control (QC) results. 

  
Case Narrative

  
This Case Narrative pertains to the following samples: 
  

Sample Description Date 
Sampled

Date 
Received FGL Lab ID # Matrix

Las Fuentes Well 11/07/2018 11/07/2018 SP 1814799-001 GW
Valley Club Well 11/07/2018 11/07/2018 SP 1814799-002 GW
  
Sampling and Receipt Information: All samples were received in acceptable condition and within 
temperature requirements, unless noted on the Condition Upon Receipt (CUR) form. All samples arrived 
on ice. All samples were prepared and analyzed within the method specified hold time. All samples were 
checked for pH if acid or base preservation is required (except for VOAs). For details of sample receipt 
information, please see the attached Chain of Custody and Condition Upon Receipt Form.  
  
Quality Control:  All samples were prepared and analyzed according to the following tables: 

Inorganic - Metals QC

200.7 11/08/2018:216398 All analysis quality controls are within established criteria.

11/09/2018:216560 All analysis quality controls are within established criteria.

11/07/2018:213282 All preparation quality controls are within established criteria, except:
The following note applies to Boron:
435 Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.
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December 4, 2018 Lab ID : SP 1814799   
Montecito Water District Customer : 2-16013   

Inorganic - Wet Chemistry QC

2510B 11/08/2018:216406 All analysis quality controls are within established criteria.

11/08/2018:213313 All preparation quality controls are within established criteria.

2540CE 11/12/2018:213446 All preparation quality controls are within established criteria.

300.0 11/08/2018:216550 All analysis quality controls are within established criteria.

11/07/2018:213416 All preparation quality controls are within established criteria.

4500NH3G 11/12/2018:216606 All analysis quality controls are within established criteria.

11/12/2018:213430 All preparation quality controls are within established criteria.

  
Certification::  I certify that this data package is in compliance with ELAP standards, both technically 
and for completeness, except for any conditions listed above. Release of the data contained in this data 
package is authorized by the Laboratory Director or his designee, as verified by the following electronic 
signature.  
  
KD:DMBDigitial Signature Stamp Y = 05.8

Approved By  Kelly A. Dunnahoo, B.S. 
Digitally signed by Kelly A. Dunnahoo, B.S.
Title: Laboratory Director
Date: 2018-12-04

Page 2 of 8



  
December 4, 2018 Lab ID : SP 1814799-001 
  Customer ID : 2-16013 
Montecito Water District     

Sampled On : November 7, 2018-09:00 
Sampled By : Austin Prince 
Received On : November 7, 2018-15:00 

Attn: Chad Hurshman 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 
  Matrix : Ground Water 
Description : Las Fuentes Well 
Project : Birnam Samples  
 This Page is to be Stamped 

Sample Result - Inorganic
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
Metals, Total
Boron ND 0.1 mg/L 200.7 11/07/18:213282 200.7 11/09/18:216560

Sodium 66 1 mg/L 200.7 11/07/18:213282 200.7 11/08/18:216398

Wet Chemistry
Chloride 73 1 mg/L 300.0 11/07/18:213416 300.0 11/08/18:216550

Specific Conductance 1140 1 umhos/cm 2510B 11/08/18:213313 2510B 11/08/18:216406

Nitrate Nitrogen 3.0 0.1 mg/L 300.0 11/07/18:213416 300.0 11/08/18:216550

Total Dissolved Solids 
(TFR) 750 20 mg/L 2540CE 11/12/18:213446 2540C 11/13/18:216650

Ionized Ammonia Nitrogen ND -- mg/L 4500NH3G 11/12/18:213430 4500NH3G 11/12/18:216606

   Ammonia Nitrogen ND 0.1 mg/L 4500NH3G 11/12/18:213430 4500NH3G 11/12/18:216606

ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution.

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 3 of 8



December 4, 2018 Lab ID : SP 1814799-001 
  Customer ID : 2-16013 
Montecito Water District     

Sampled On : November 7, 2018-09:00 
Sampled By : Austin Prince 
Received On : November 7, 2018-15:00 

Attn: Chad Hurshman 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 
  Matrix : Ground Water 
Description : Las Fuentes Well 
Project : Birnam Samples  
 This Page is to be Stamped 

Sample Result - Support
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
Field Test
pH (Field) 7.13 units 11/07/18 09:00 4500-H B 11/07/18 09:00

Temperature 19.1 °C 11/07/18 09:00 2550B 11/07/18 09:00

ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution.

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 4 of 8



December 4, 2018 Lab ID : SP 1814799-002 
  Customer ID : 2-16013 
Montecito Water District     

Sampled On : November 7, 2018-08:45 
Sampled By : Austin Prince 
Received On : November 7, 2018-15:00 

Attn: Chad Hurshman 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 
  Matrix : Ground Water 
Description : Valley Club Well 
Project : Birnam Samples  
 This Page is to be Stamped 

Sample Result - Inorganic
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
Metals, Total
Boron ND 0.1 mg/L 200.7 11/07/18:213282 200.7 11/09/18:216560

Sodium 76 1 mg/L 200.7 11/07/18:213282 200.7 11/08/18:216398

Wet Chemistry
Chloride 149 5* mg/L 300.0 11/07/18:213416 300.0 11/08/18:216550

Specific Conductance 1160 1 umhos/cm 2510B 11/08/18:213313 2510B 11/08/18:216406

Nitrate Nitrogen 7.4 0.1 mg/L 300.0 11/07/18:213416 300.0 11/08/18:216550

Total Dissolved Solids 
(TFR) 720 20 mg/L 2540CE 11/12/18:213446 2540C 11/13/18:216650

Ionized Ammonia Nitrogen ND -- mg/L 4500NH3G 11/12/18:213430 4500NH3G 11/12/18:216606

   Ammonia Nitrogen ND 0.1 mg/L 4500NH3G 11/12/18:213430 4500NH3G 11/12/18:216606

ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution.

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 5 of 8



December 4, 2018 Lab ID : SP 1814799-002 
  Customer ID : 2-16013 
Montecito Water District     

Sampled On : November 7, 2018-08:45 
Sampled By : Austin Prince 
Received On : November 7, 2018-15:00 

Attn: Chad Hurshman 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 
  Matrix : Ground Water 
Description : Valley Club Well 
Project : Birnam Samples  
 This Page is to be Stamped 

Sample Result - Support
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
Field Test
pH (Field) 6.97 units 11/07/18 08:45 4500-H B 11/07/18 08:45

Temperature 19.9 °C 11/07/18 08:45 2550B 11/07/18 08:45

ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution.

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 6 of 8



 This Page is to be Stamped 
December 4, 2018 Lab ID : SP 1814799 
Montecito Water District Customer : 2-16013 

Quality Control - Inorganic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Metals
Boron 200.7 MS mg/L 4.000 86.9 % 75-125

(STK1855989-001) MSD mg/L 4.000 71.6 % 75-125 435 
MSRPD mg/L 4000 13.5% 20.0 

200.7 11/09/18:216560AC CCV ppm 5.000 100 % 90-110
CCB ppm 0.012 0.1
CCV ppm 5.000 94.6 % 90-110
CCB ppm 0.009 0.1

Sodium 200.7 MS mg/L 12.00 3.2 % <¼
(STK1855989-001) MSD mg/L 12.00 33.1 % <¼

MSRPD mg/L 4000 3.4% 20.0 
200.7 11/08/18:216398AC CCV ppm 25.00 100 % 90-110

CCB ppm 0.13 1
CCV ppm 25.00 105 % 90-110
CCB ppm 0.15 1
CCV ppm 25.00 100 % 90-110
CCB ppm 0.17 1

Wet Chem
Conductivity 2510B 11/08/18:216406JMG ICB umhos/cm 0.15 1

CCV umhos/cm 999.0 103 % 95-105
CCV umhos/cm 999.0 103 % 95-105

E. C. 2510B 11/08/18:213313jmg Blank umhos/cm ND <1 
(SP 1814794-002) Dup umhos/cm 0.3% 5

Total Dissolved Solids (TFR) 2540CE 11/12/18:213446CTL Blank mg/L ND <20 
LCS mg/L 993.1 94.1 % 90-110

(SP 1814799-001) Dup mg/L 0.9% 5
(SP 1814799-002) Dup mg/L 3.5% 5

Chloride 300.0 11/07/18:213416MCA Blank mg/L ND <1 
LCS mg/L 25.00 104 % 90-110
MS mg/L 500.0 100 % 85-121

(VI 1845757-004) MSD mg/L 500.0 99.6 % 85-121
MSRPD mg/L 100.0 0.5% 19 
MS mg/L 500.0 99.6 % 85-121

(VI 1845765-001) MSD mg/L 500.0 99.1 % 85-121
MSRPD mg/L 100.0 0.5% 19 

300.0 11/08/18:216550MCA CCB ppm 0.04 1
CCV ppm 25.00 105 % 90-110
CCB ppm -0.01 1
CCV ppm 25.00 107 % 90-110

Nitrate 300.0 11/07/18:213416MCA Blank mg/L ND <0.4 
LCS mg/L 20.00 104 % 90-110
MS mg/L 400.0 99.7 % 85-119

(VI 1845757-004) MSD mg/L 400.0 99.4 % 85-119
MSRPD mg/L 100.0 0.3% 19 
MS mg/L 400.0 99.3 % 85-119

(VI 1845765-001) MSD mg/L 400.0 98.9 % 85-119
MSRPD mg/L 100.0 0.4% 19 

300.0 11/08/18:216550MCA CCB ppm -0.027 0.5
CCV ppm 20.00 105 % 90-110
CCB ppm -0.028 0.5
CCV ppm 20.00 107 % 90-110

Ammonia Nitrogen 4500NH3G MS mg/L 2.000 106 % 70-130
(SP 1814831-001) MSD mg/L 2.000 105 % 70-130

MSRPD mg/L 2.000 0.6% 20 
4500NH3G 11/12/18:216606JDD CCB mg/L 0.027 0.1

CCV mg/L 2.000 106 % 90-110

          

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 7 of 8



December 4, 2018 Lab ID : SP 1814799 
Montecito Water District Customer : 2-16013 

Quality Control - Inorganic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Wet Chem
Ammonia Nitrogen 4500NH3G 11/12/18:216606JDD CCB mg/L 0.054 0.1

CCV mg/L 2.000 108 % 90-110
Definition
ICB : Initial Calibration Blank - Analyzed to verify the instrument baseline is within criteria.
CCV : Continuing Calibration Verification - Analyzed to verify the instrument calibration is within criteria.
CCB : Continuing Calibration Blank - Analyzed to verify the instrument baseline is within criteria.
Blank : Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples.
LCS : Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery.

MS : Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample 
matrix affects analyte recovery.

MSD : Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyted. The recoveries 
are an indication of how that sample matrix affects analyte recovery.

Dup : Duplicate Sample - A random sample with each batch is prepared and analyzed in duplicate. The relative percent difference is an 
indication of precision for the preparation and analysis.

MSRPD : MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparation 
and analysis.

ND : Non-detect - Result was below the DQO listed for the analyte.
<¼ : High Sample Background - Spike concentration was less than one forth of the sample concentration.
DQO : Data Quality Objective - This is the criteria against which the quality control data is compared.
Explanation
435 : Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.

          

Page 8 of 8



Well Owner Report

The chemical constituents are organized in the following groups: 1) field water-quality indicators, 2) major ions, 
3) nutrients, 4) trace elements, 5) radioactivity (not a part of Trends sample schedule), 6) volatile organic 
compounds, 7) pesticides, 8) geochemical and age-dating tracers, 9) microbiological constituents (not  a part of 
Trends sample schedule), and 10) constituents of special interest. Only detected constituents are reported here. 
Typical uses or sources are listed for all constituents; other sources not listed also may affect the concentrations 
of constituents in groundwater in your area.

Your well was one of several sampled for the Santa Barbara area basins study unit Trends Sampling of the 
Groundwater Ambient Monitoring and Assessment (GAMA) Priority Basin Project (PBP). Results from all sites 
will be published in a USGS Data Release report; your well will be identified by only the GAMA-ID in all 
publications and presentations.

See the List of Potentially Sampled Constituents for a complete list of potentially analyzed constituents 
evaluated by the GAMA PBP program. Not all constituents may have been evaluated for your well. 

This report lists the concentrations of chemical constituents detected in raw groundwater collected from your 
well. To put the results in some context, the concentrations of regulatory (r) and non-regulatory (nr) benchmarks 
set by the U.S. Environmental Protection Agency (USEPA) and the California State Water Resources Control 
Board Division of Drinking Water (SWRCB-DDW) for drinking water are also listed. This comparison is for 
context only; it does not indicate compliance or non-compliance with regulatory benchmarks. One category of 
benchmark listed here is the Health-Based Screening Level, a benchmark developed by the USGS National 
Water-Quality Assessment Program for contaminants that do not have other human health benchmarks (for more 
information see <http://water.usgs.gov/nawqa/HBSL> or <doi:10.5066/F71C1TWP>). Please contact your local 
Health Department if you have questions about potential health effects.

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10
Sample Date 4/21/2021 @ 1030

Owner FOUR SEASONS RESORT BILTMORE HOTEL Well Name Biltmore Hotel

Thank you again for allowing the USGS to sample your well for the GAMA Project.

Connor J McVey
cmcvey@usgs.gov
(916) 278-3039

Preliminary: Subject to Revision

ppm = parts per million

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant 

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but 
quantity uncertain

mg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

MCL-US = USEPA Maximum Contaminant Level (r)

Report Date: 1/14/2022

HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide
HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide

RL-CA = SWRCB-DDW Response Level (nr)

Level (nr)



Well Owner Report

Concentrations of all chemical constituents detected in raw groundwater collected from your well were 
less than USEPA and SWRCB-DDW regulatory and non-regulatory benchmarks applied to drinking 
water, with the following exceptions:

Field Water Quality Indicators: pH, field, Specific Conductance, field
Major and Minor Ions: Chloride, Total dissolved solids (TDS)
Trace Elements: Manganese

Preliminary: Subject to Revision

ppm = parts per million

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant 

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but 
quantity uncertain

mg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

MCL-US = USEPA Maximum Contaminant Level (r)

Report Date: 1/14/2022

HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide
HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide

RL-CA = SWRCB-DDW Response Level (nr)

Level (nr)



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10

Detected constituents on the_____________scheduleTrends

Sample Date 4/21/2021 @ 1030

Owner FOUR SEASONS RESORT BILTMORE HOT Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Water level

Field Water Quality Indicators1

Bicarbonate (HCO3)  254mg/L Naturally occurring

Carbonate (CO3)  0mg/L Naturally occurring

Barometric pressure  759mm of mercury

Flow rate  15gal/min

Water Temperature  19.5deg Celsius

Specific Conductance, field  2210μS/cm 1600 SMCL-CA Naturally occurring

pH, field  6.2standard units <6.5, >8.5 SMCL-US Naturally occurring

Dissolved Oxygen  0.5mg/L Naturally occurring

Major and Minor Ions2

Alkalinity (CaCO3), field  208mg/L Naturally occurring

Calcium  143mg/L Naturally occurring

Magnesium  54.1mg/L Naturally occurring

Potassium  2.07mg/L Naturally occurring

Sodium  236mg/L Naturally occurring

Bromide  1.04mg/L Naturally occurring

Preliminary: Subject to Revision

ppm = parts per million

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant 

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but 
quantity uncertain

mg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

MCL-US = USEPA Maximum Contaminant Level (r)

Report Date: 1/14/2022

HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide
HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide

RL-CA = SWRCB-DDW Response Level (nr)

Level (nr)



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10

Detected constituents on the_____________scheduleTrends

Sample Date 4/21/2021 @ 1030

Owner FOUR SEASONS RESORT BILTMORE HOT Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Water level

Chloride  502mg/L 500 SMCL-CA Naturally occurring

Fluoride  0.54mg/L 2 MCL-CA Naturally occurring

Iodide  0.03mg/L Naturally occurring

Silica  39mg/L Naturally occurring

Sulfate  153mg/L 500 SMCL-CA Naturally occurring

Alkalinity (CaCO3), laboratory  216mg/L Naturally occurring

Total dissolved solids (TDS)  1330mg/L 1000 SMCL-CA Naturally occurring

Hardness  582mg/L as CaCO3 Naturally occurring

Nutrients3

Nitrate, as nitrogen  7.26mg/L 10 MCL-US

Nitrite, as nitrogen  0.004mg/L 1 MCL-US Natural, fertilizer, sewage

Total nitrogen (ammonia, nitrite, 
nitrate, organic nitrogen)

 7.46mg/L Natural, fertilizer, sewage

Orthophosphate, as phosphorus  0.142mg/L Natural, fertilizer, sewage

Trace Elements4

Chromium (VI)  0.1μg/L 20 HBSL-NC

Antimony  0.196μg/L 6 MCL-US Naturally occurring

Preliminary: Subject to Revision

ppm = parts per million

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant 

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but 
quantity uncertain

mg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

MCL-US = USEPA Maximum Contaminant Level (r)

Report Date: 1/14/2022

HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide
HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide

RL-CA = SWRCB-DDW Response Level (nr)

Level (nr)



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10

Detected constituents on the_____________scheduleTrends

Sample Date 4/21/2021 @ 1030

Owner FOUR SEASONS RESORT BILTMORE HOT Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Water level

Arsenic  0.44μg/L 10 MCL-US Naturally occurring

Barium  184μg/L 1000 MCL-CA Naturally occurring

Boron  205μg/L 6000 HAL-US Naturally occurring

Cadmium  0.31μg/L 5 MCL-US Naturally occurring

Cobalt  1.27μg/L Naturally occurring

Lithium  39.7μg/L Naturally occurring

Manganese  273μg/L 50 SMCL-CA Naturally occurring

Molybdenum  0.351μg/L 40 HAL-US Naturally occurring

Nickel  6μg/L 100 MCL-US Naturally occurring

Strontium  961μg/L 4000 HAL-US Naturally occurring

Uranium  0.284μg/L 30 MCL-US Naturally occurring

Vanadium  0.93μg/L 500 RL-CA Naturally occurring

Zinc  43.2μg/L 5000 SMCL-CA Naturally occurring

Radioactivity5 Not Sampled

 

Volatile Organic Compounds6 Not Sampled

Preliminary: Subject to Revision

ppm = parts per million

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant 

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but 
quantity uncertain

mg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

MCL-US = USEPA Maximum Contaminant Level (r)

Report Date: 1/14/2022

HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide
HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide

RL-CA = SWRCB-DDW Response Level (nr)

Level (nr)



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10

Detected constituents on the_____________scheduleTrends

Sample Date 4/21/2021 @ 1030

Owner FOUR SEASONS RESORT BILTMORE HOT Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Water level

 

Pesticides and Pesticide Degradates7 Samples Ruined

 

Geochemical and Age-Dating Tracers8

Tritium  2.66pCi/L 20000 MCL-CA For dating recent water

Hydrogen stable isotope ratio of water  -35.2per mil Info about recharge source area

Oxygen stable isotope ratio of water  -5.53per mil Info about recharge source area

Microbiological Constituents9 Not Sampled

 

Constituents of Special Interest10

Perchlorate  1μg/L 6 MCL-CA Natural, rocket fuel, fertilizer

Preliminary: Subject to Revision

ppm = parts per million

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant 

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but 
quantity uncertain

mg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

MCL-US = USEPA Maximum Contaminant Level (r)

Report Date: 1/14/2022

HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide
HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide

RL-CA = SWRCB-DDW Response Level (nr)

Level (nr)



Well Owner Report

The chemical constituents are organized in the following groups: 1) field water-quality indicators, 2) major 
ions, 3) nutrients, 4) trace elements, 5) radioactivity, 6) volatile organic compounds, 7) pesticides, 8) 
geochemical and age-dating tracers, 9) microbiological constituents (not  a part of sample schedule), and 10) 
constituents of special interest. Only detected constituents are reported here. Typical uses or sources are listed 
for all constituents; other sources not listed also may affect the concentrations of constituents in groundwater in 
your area.

Your well was one of several sampled for the Santa Barbara area basins study unit of the Groundwater 
Ambient Monitoring and Assessment (GAMA) Priority Basin Project (PBP). Results from all sites will be 
published in a USGS Data Series report; your well will be identified by only the GAMA-ID in all publications 
and presentations.

Connor J McVey
cmcvey@usgs.gov
(916) 278-3039

This report lists the concentrations of chemical constituents detected in raw groundwater collected from your 
well. To put the results in some context, the concentrations of regulatory (r) and non-regulatory (nr) 
benchmarks set by the U.S. Environmental Protection Agency (USEPA) and the California State Water 
Resources Control Board Division of Drinking Water (SWRCB-DDW) for drinking water are also listed. This 
comparison is for context only; it does not indicate compliance or non-compliance with regulatory benchmarks. 
One category of benchmark listed here is the Health-Based Screening Level, a benchmark developed by the 
USGS National Water-Quality Assessment Program for contaminants that do not have other human health (for 
more information see <http://water.usgs.gov/nawqa/HBSL> or <doi:10.5066/F71C1TWP>). Please contact 
your local Health Department if you have questions about potential health effects.

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10
Sample Date 2/8/2011 @ 1500

Owner FOUR SEASONS RESORT BILTMORE HOTEL Well Name Biltmore Hotel

Thank you again for allowing the USGS to sample your well for the GAMA Project.

See the List of Potentially Sampled Constituents for a complete list of potentially analyzed constituents 
evaluated by the GAMA PBP program. Not all constituents may have been evaluated for your well. 

Preliminary: Subject to Revision Report Date: 12/22/2021

ppm = parts per million
MCL-US = USEPA Maximum Contaminant Level (r)

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant
                     Level (r)

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but quantity uncertainmg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

ng/L = nanograms per liter
HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide

HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide



Well Owner Report

Concentrations of all chemical constituents detected in raw groundwater collected from your well were 
less than USEPA and SWRCB-DDW regulatory and non-regulatory benchmarks applied to drinking 
water, with the following exceptions:

Field Water Quality Indicators: pH, field, Specific Conductance, field
Major and Minor Ions: Total dissolved solids (TDS)
Trace Elements: Manganese

Preliminary: Subject to Revision Report Date: 12/22/2021

ppm = parts per million
MCL-US = USEPA Maximum Contaminant Level (r)

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant
                     Level (r)

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but quantity uncertainmg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

ng/L = nanograms per liter
HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide

HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10
Sample Date 2/8/2011 @ 1500

Owner FOUR SEASONS RESORT BILTMORE HOTEL Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Field Water Quality Indicators1

Barometric pressure  761mm of mercury

Water Temperature  19deg Celsius

Specific Conductance, field  1660μS/cm 1600 SMCL-CA Naturally occurring

pH, field  6.3standard units <6.5, >8.5 SMCL-US Naturally occurring

Dissolved Oxygen  0.3mg/L Naturally occurring

Major and Minor Ions2

Calcium  101mg/L Naturally occurring

Magnesium  39.1mg/L Naturally occurring

Potassium  1.78mg/L Naturally occurring

Sodium  174mg/L Naturally occurring

Bromide  0.998mg/L Naturally occurring

Chloride  314mg/L 500 SMCL-CA Naturally occurring

Fluoride  0.55mg/L 2 MCL-CA Naturally occurring

Iodide  0.03mg/L Naturally occurring

Silica  36mg/L Naturally occurring

Sulfate  134mg/L 500 SMCL-CA Naturally occurring

Preliminary: Subject to Revision Report Date: 12/22/2021

ppm = parts per million
MCL-US = USEPA Maximum Contaminant Level (r)

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant
                     Level (r)

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but quantity uncertainmg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

ng/L = nanograms per liter
HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide

HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10
Sample Date 2/8/2011 @ 1500

Owner FOUR SEASONS RESORT BILTMORE HOTEL Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Alkalinity (CaCO3), laboratory  218mg/L Naturally occurring

Total dissolved solids (TDS)  1070mg/L 1000 SMCL-CA Naturally occurring

Hardness  415mg/L as CaCO3 Naturally occurring

Nutrients3

Nitrate, as nitrogen  7.39mg/L 10 MCL-US

Nitrite, as nitrogen  0.004mg/L 1 MCL-US Natural, fertilizer, sewage

Total nitrogen (ammonia, nitrite, 
nitrate, organic nitrogen)

 7.63mg/L Natural, fertilizer, sewage

Orthophosphate, as phosphorus  0.157mg/L Natural, fertilizer, sewage

Trace Elements4

Aluminum  2.3μg/L 1000 MCL-CA Naturally occurring

Arsenic  0.35μg/L 10 MCL-US Naturally occurring

Barium  192μg/L 1000 MCL-CA Naturally occurring

Beryllium  0.009μg/L 4 MCL-US Naturally occurring

Boron  150μg/L 6000 HAL-US Naturally occurring

Cadmium  0.13μg/L 5 MCL-US Naturally occurring

Copper  5.1μg/L 1300 AL-US Natural, pipe corrosion

Lithium  30.1μg/L Naturally occurring

Preliminary: Subject to Revision Report Date: 12/22/2021

ppm = parts per million
MCL-US = USEPA Maximum Contaminant Level (r)

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant
                     Level (r)

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but quantity uncertainmg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

ng/L = nanograms per liter
HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide

HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10
Sample Date 2/8/2011 @ 1500

Owner FOUR SEASONS RESORT BILTMORE HOTEL Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Manganese  190μg/L 50 SMCL-CA Naturally occurring

Molybdenum  0.356μg/L 40 HAL-US Naturally occurring

Nickel  4.4μg/L 100 MCL-US Naturally occurring

Selenium  0.2μg/L 50 MCL-US Naturally occurring

Strontium  688μg/L 4000 HAL-US Naturally occurring

Uranium  0.198μg/L 30 MCL-US Naturally occurring

Vanadium  1.2μg/L 500 RL-CA Naturally occurring

Zinc  11.4μg/L 5000 SMCL-CA Naturally occurring

Radioactivity5

Gross-beta radioactivity, 30 day count  1.69pCi/L Naturally occurring

Gross-beta radioactivity, 72 hr count  2.04pCi/L 50 MCL-US (trigger) Naturally occurring

Radon-222  757pCi/L Naturally occurring

Volatile Organic Compounds6

Methyl tert-butyl ether (MTBE)  1.87μg/L 13 MCL-CA Gasoline oxygenate and degradate

Pesticides and Pesticide Degradates7 None Detected

 

Geochemical and Age-Dating Tracers8

Preliminary: Subject to Revision Report Date: 12/22/2021

ppm = parts per million
MCL-US = USEPA Maximum Contaminant Level (r)

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant
                     Level (r)

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but quantity uncertainmg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

ng/L = nanograms per liter
HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide

HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide



Well Owner Report

Station ID 342508119383101
Station Name 004N026W19H003S

GAMA ID SB-10
Sample Date 2/8/2011 @ 1500

Owner FOUR SEASONS RESORT BILTMORE HOTEL Well Name Biltmore Hotel

Constituent Name ValueUnits Benchmark Value and Type Typical Use or Source

Carbon stable isotope ratio of 
dissolved inorganic carbon

 -16.59per mil For dating ancient water

Carbon-14  87.28percent modern For dating ancient water

Tritium  3.89pCi/L 20000 MCL-CA For dating recent water

Hydrogen stable isotope ratio of water  -34.9per mil Info about recharge source area

Oxygen stable isotope ratio of water  -5.55per mil Info about recharge source area

Microbiological Constituents9 Not Sampled

 

Constituents of Special Interest10

Perchlorate  1.03μg/L 6 MCL-CA Natural, rocket fuel, fertilizer

Preliminary: Subject to Revision Report Date: 12/22/2021

ppm = parts per million
MCL-US = USEPA Maximum Contaminant Level (r)

AL-US = USEPA Action Level (r)

NL-CA = SWRCB-DDW Notification Level (nr)

MCL-CA = SWRCB-DDW Maximum Contaminant
                     Level (r)

ppb = parts per billion SMCL-CA = SWRCB-DDW Secondary Maximum 
pCi/L = picocuries per liter Contaminant Level (nr)

M = presence verified, but quantity uncertainmg/L = milligrams per liter
μg/L = micrograms per liter

E = estimated value

μS/cm = microsiemens per 
              centimeter

SMCL-US = USEPA Secondary Maximum 
Contaminant Level (nr)

HAL-US = USEPA Lifetime Health Advisory (nr)

ng/L = nanograms per liter
HBSL-C = USGS Cancer Health-Based Screening 
                   Level
HBSL-NC =USGS Noncancer Health-Based 
                    Screening Level
HHBP-C = USEPA Cancer Human Health 
                    Benchmark for Pesticide

HHBP-NC = USEPA Noncancer Human Health 
                       Benchmark for Pesticide



February 23, 2022       
        
Montecito Water District-GSA Lab ID : SP 2201596   
Attn: Nick 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 

Customer :  2-27330   

Laboratory Report
 This Page is to be Stamped 

Introduction:  This report package contains total of 8 pages divided into 3 sections: 
  
  Case Narrative (2 pages) : An overview of the work performed at FGL. 
  Sample Results (2 pages) : Results for each sample submitted. 
  Quality Control (4 pages) : Supporting Quality Control (QC) results. 

  
Case Narrative

  
This Case Narrative pertains to the following samples: 
  

Sample Description Date 
Sampled

Date 
Received FGL Lab ID # Matrix

Well 6 A 01/28/2022 01/28/2022 SP 2201596-001 GW
Well 6 B 01/28/2022 01/28/2022 SP 2201596-002 GW
  
Sampling and Receipt Information: All samples were received, prepared and analyzed within the 
method specified holding except those as listed in the table below.  

  

Lab ID Analyte/Method Required Holding 
Time

Actual Holding 
Time

SP 2201596-001 pH 15 5805 Minutes 
SP 2201596-002 pH 15 5719.8 Minutes 
  
All samples arrived on ice. All samples were checked for pH if acid or base preservation is required 
(except for VOAs). For details of sample receipt information, please see the attached Chain of Custody 
and Condition Upon Receipt Form.  
  
Quality Control:  All samples were prepared and analyzed according to the following tables: 

Inorganic - Metals QC

200.7 01/31/2022:201574 All analysis quality controls are within established criteria

01/31/2022:201168 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 1 of 8



February 23, 2022 Lab ID : SP 2201596   
Montecito Water District-GSA Customer : 2-27330   

Inorganic - Wet Chemistry QC

2320B 02/07/2022:201871 All analysis quality controls are within established criteria

02/06/2022:201388 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

2510B 02/01/2022:201571 All analysis quality controls are within established criteria

02/01/2022:201186 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

2540CE 01/31/2022:201156 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

300.0 01/28/2022:201514 All analysis quality controls are within established criteria

01/28/2022:201064 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

4500-H B 02/01/2022:201212 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

4500HB 02/01/2022:201587 All analysis quality controls are within established criteria

5540C 01/31/2022:201556 All analysis quality controls are within established criteria

01/28/2022:201174 All preparation quality controls are within established criteria (performed at FGL-SP 
ELAP# 1573)

  
Certification::  I certify that this data package is in compliance with ELAP standards, both technically 
and for completeness, except for any conditions listed above. Release of the data contained in this data 
package is authorized by the Laboratory Director or his designee, as verified by the following electronic 
signature.  
  
KD:MKHDigitial Signature Stamp Y = 07.4

 

Approved By  Kelly A. Dunnahoo, B.S. 
Digitally signed by Kelly A. Dunnahoo, B.S.
Title: Laboratory Director
Date: 2022-02-23

Page 2 of 8



  
February 23, 2022 Lab ID : SP 2201596-001 
  Customer ID : 2-27330 
Montecito Water District-GSA     

Sampled On : January 28, 2022-10:30 
Sampled By : Nick Kunstec 
Received On : January 28, 2022-14:15 

Attn: Nick 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 
  Matrix : Ground Water 
Description : Well 6 A 
Project : MGSA Seawater Intrusion  
 This Page is to be Stamped 

Sample Result - Inorganic
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
General Mineral
Total Hardness as CaCO3 588 2.5 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Calcium 145 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Magnesium 55 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Potassium 3 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Sodium 254 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Total Cations 22.9 --- meq/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Boron 0.2 0.1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Copper ND 10 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Iron 130 30 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Manganese 310 10 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Zinc 50 20 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

SAR 4.6 0.1 -- 200.7 01/31/22:201168 200.7 01/31/22:201574

Total Alkalinity (as CaCO3) 200 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Hydroxide as OH ND 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Carbonate as CO3 ND 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Bicarbonate as HCO3 250 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Sulfate 157 0.5 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Chloride 523 12* mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Nitrate as NO3 32.4 0.4 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Nitrite as N ND 0.2 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Nitrate + Nitrite as N 7.3 0.1 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Fluoride 0.5 0.1 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Total Anions 22.7 --- meq/L 2320B 02/06/22:201388 2320B 02/07/22:201871

pH 7.1 -- units 4500-H B 02/01/22:201212 4500HB 02/01/22:201587

Specific Conductance 2520 1 umhos/cm 2510B 02/01/22:201186 2510B 02/01/22:201571

Total Dissolved Solids 1690 20 mg/L 2540CE 01/31/22:201156 2540C 02/01/22:201588

MBAS Extraction ND 0.1 mg/L 5540C 01/28/22:201174 5540C 01/31/22:201556

Aggressiveness Index 12.0 1 -- 4500-H B 02/01/22:201212 4500HB 02/01/22:201587

Langelier Index (20°C) 0.03 1 -- 4500-H B 02/01/22:201212 4500HB 02/01/22:201587

Nitrate Nitrogen 7.3 0.1 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Metals, Total
Silica 36 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Wet Chemistry
Bromide 1.14 0.03 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution.

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists
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February 23, 2022 Lab ID : SP 2201596-002 
  Customer ID : 2-27330 
Montecito Water District-GSA     

Sampled On : January 28, 2022-11:55 
Sampled By : Nick Kunstec 
Received On : January 28, 2022-14:15 

Attn: Nick 
583 San Ysidro Rd. 
Santa Barbara, CA 93108 
  Matrix : Ground Water 
Description : Well 6 B 
Project : MGSA Seawater Intrusion  
 This Page is to be Stamped 

Sample Result - Inorganic
Sample Preparation Sample AnalysisConstituent Result PQL Units Note

Method Date/ID Method Date/ID
General Mineral
Total Hardness as CaCO3 628 2.5 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Calcium 161 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Magnesium 55 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Potassium 2 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Sodium 135 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Total Cations 18.5 --- meq/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Boron 0.2 0.1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Copper ND 10 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Iron 510 30 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Manganese 20 10 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Zinc 40 20 ug/L 200.7 01/31/22:201168 200.7 01/31/22:201574

SAR 2.3 0.1 -- 200.7 01/31/22:201168 200.7 01/31/22:201574

Total Alkalinity (as CaCO3) 210 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Hydroxide as OH ND 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Carbonate as CO3 ND 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Bicarbonate as HCO3 260 10 mg/L 2320B 02/06/22:201388 2320B 02/07/22:201871

Sulfate 203 0.5 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Chloride 329 7* mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Nitrate as NO3 23.8 0.4 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Nitrite as N ND 0.2 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Nitrate + Nitrite as N 5.4 0.1 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Fluoride 0.3 0.1 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Total Anions 18.2 --- meq/L 2320B 02/06/22:201388 2320B 02/07/22:201871

pH 7.2 -- units 4500-H B 02/01/22:201212 4500HB 02/01/22:201587

Specific Conductance 1980 1 umhos/cm 2510B 02/01/22:201186 2510B 02/01/22:201571

Total Dissolved Solids 1360 20 mg/L 2540CE 01/31/22:201156 2540C 02/01/22:201588

MBAS Extraction ND 0.1 mg/L 5540C 01/28/22:201174 5540C 01/31/22:201556

Aggressiveness Index 12.1 1 -- 4500-H B 02/01/22:201212 4500HB 02/01/22:201587

Langelier Index (20°C) 0.2 1 -- 4500-H B 02/01/22:201212 4500HB 02/01/22:201587

Nitrate Nitrogen 5.4 0.1 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

Metals, Total
Silica 30 1 mg/L 200.7 01/31/22:201168 200.7 01/31/22:201574

Wet Chemistry
Bromide 0.92 0.03 mg/L 300.0 01/28/22:201064 300.0 01/28/22:201514

ND=Non-Detected. PQL=Practical Quantitation Limit. * PQL adjusted for dilution.
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 This Page is to be Stamped 
February 23, 2022 Lab ID : SP 2201596 
Montecito Water District-GSA Customer : 2-27330 

Quality Control - Inorganic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Metals
Boron 200.7 MS mg/L 4.000 94.4 % 75-125

(SP 2201596-001) MSD mg/L 4.000 91.3 % 75-125
MSRPD mg/L 4000 3.3% 20.0 

200.7 01/31/22:201574AC CCV ppm 5.000 97.8 % 90-110
CCB ppm 0.005 0.1
CCV ppm 5.000 97.8 % 90-110
CCB ppm 0.01 0.1
CCV ppm 5.000 99.0 % 90-110
CCB ppm 0.002 0.1

Calcium 200.7 MS mg/L 12.00 58.3 % <¼
(SP 2201596-001) MSD mg/L 12.00 89.1 % 75-125

MSRPD mg/L 4000 2.4% 20.0 
200.7 01/31/22:201574AC CCV ppm 25.00 99.0 % 90-110

CCB ppm -0.02 1
CCV ppm 25.00 96.8 % 90-110
CCB ppm -0.01 1
CCV ppm 25.00 96.3 % 90-110
CCB ppm -0.02 1

Copper 200.7 MS ug/L 800.0 104 % 75-125
(SP 2201596-001) MSD ug/L 800.0 102 % 75-125

MSRPD ug/L 4000 2.8% 20.0 
200.7 01/31/22:201574AC CCV ppm 1.000 104 % 90-110

CCB ppm -0.0002 0.01
CCV ppm 1.000 105 % 90-110
CCB ppm 0.0006 0.01
CCV ppm 1.000 107 % 90-110
CCB ppm -0.0011 0.01

Iron 200.7 MS ug/L 4000 99.3 % 75-125
(SP 2201596-001) MSD ug/L 4000 100 % 75-125

MSRPD ug/L 4000 0.9% 20.0 
200.7 01/31/22:201574AC CCV ppm 5.000 98.0 % 90-110

CCB ppm -0.0065 0.03
CCV ppm 5.000 97.1 % 90-110
CCB ppm -0.0087 0.03
CCV ppm 5.000 95.4 % 90-110
CCB ppm 0.0014 0.03

Magnesium 200.7 MS mg/L 12.00 88.2 % 75-125
(SP 2201596-001) MSD mg/L 12.00 93.1 % 75-125

MSRPD mg/L 4000 0.9% 20.0 
200.7 01/31/22:201574AC CCV ppm 25.00 102 % 90-110

CCB ppm 0.02 1
CCV ppm 25.00 100 % 90-110
CCB ppm 0.03 1
CCV ppm 25.00 98.9 % 90-110
CCB ppm 0.001 1

Manganese 200.7 MS ug/L 800.0 103 % 75-125
(SP 2201596-001) MSD ug/L 800.0 103 % 75-125

MSRPD ug/L 4000 0.2% 20.0 
200.7 01/31/22:201574AC CCV ppm 1.000 105 % 90-110

CCB ppm 0.0068 0.01
CCV ppm 1.000 103 % 90-110
CCB ppm -0.0091 0.01
CCV ppm 1.000 101 % 90-110
CCB ppm -0.0011 0.01

Potassium 200.7 MS mg/L 12.00 110 % 75-125
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February 23, 2022 Lab ID : SP 2201596 
Montecito Water District-GSA Customer : 2-27330 

Quality Control - Inorganic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Metals
Potassium 200.7 (SP 2201596-001) MSD mg/L 12.00 108 % 75-125

MSRPD mg/L 4000 1.8% 20.0 
200.7 01/31/22:201574AC CCV ppm 25.00 103 % 90-110

CCB ppm 0.15 1
CCV ppm 25.00 103 % 90-110
CCB ppm 0.03 1
CCV ppm 25.00 105 % 90-110
CCB ppm 0.01 1

Silicon 200.7 MS mg/L 2.400 80.8 % 75-125
(SP 2201596-001) MSD mg/L 2.400 86.3 % 75-125

MSRPD mg/L 4000 0.7% 20.0 
200.7 01/31/22:201574AC CCV ppm 5.000 102 % 90-110

CCB ppm 0.001 1
CCV ppm 5.000 102 % 90-110
CCB ppm 0.005 1
CCV ppm 5.000 103 % 90-110
CCB ppm -0.03 1

Sodium 200.7 MS mg/L 12.00 27.4 % <¼
(SP 2201596-001) MSD mg/L 12.00 77.9 % 75-125

MSRPD mg/L 4000 2.3% 20.0 
200.7 01/31/22:201574AC CCV ppm 25.00 98.4 % 90-110

CCB ppm 0.09 1
CCV ppm 25.00 98.2 % 90-110
CCB ppm 0.06 1
CCV ppm 25.00 98.2 % 90-110
CCB ppm 0.05 1

Zinc 200.7 MS ug/L 800.0 94.6 % 75-125
(SP 2201596-001) MSD ug/L 800.0 90.2 % 75-125

MSRPD ug/L 4000 4.4% 20.0 
200.7 01/31/22:201574AC CCV ppm 1.000 98.0 % 90-110

CCB ppm -0.0024 0.02
CCV ppm 1.000 98.7 % 90-110
CCB ppm 0.0003 0.02
CCV ppm 1.000 99.1 % 90-110
CCB ppm -0.0001 0.02

Wet Chem
Alkalinity (as CaCO3) 2320B (SP 2201621-009) Dup mg/L 1.5 10

2320B 02/07/22:201871AMM CCV mg/L 235.8 103 % 90-110
CCV mg/L 235.8 96.4 % 90-110

Bicarbonate 2320B (SP 2201621-009) Dup mg/L 1.7 10
Carbonate 2320B (SP 2201621-009) Dup mg/L 0.0 10
Hydroxide 2320B (SP 2201621-009) Dup mg/L 0.0 10
Conductivity 2510B 02/01/22:201571sta ICB umhos/cm 0.0700 1

ICV umhos/cm 999.0 97.9% 95-105
CCV umhos/cm 999.0 97.8% 95-105

E. C. 2510B 02/01/22:201186sta Blank umhos/cm ND <1 
(CC 2280281-001) Dup umhos/cm 0.4% 5

Total Dissolved Solids (TFR) 2540CE 01/31/22:201156CTL Blank mg/L ND <20 
LCS mg/L 991.0 101 % 90-110

(VI 2240607-001) Dup mg/L 2.8% 5
(VI 2240607-001) Dup mg/L 1.7% 5

Bromide 300.0 01/28/22:201064NJB Blank mg/L ND <0.03 
LCS mg/L 5.000 95.6 % 90-110
MS mg/L 10.00 86.8 % 86-118
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February 23, 2022 Lab ID : SP 2201596 
Montecito Water District-GSA Customer : 2-27330 

Quality Control - Inorganic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Wet Chem
Bromide 300.0 (VI 2240385-001) MSD mg/L 10.00 90.8 % 86-118

MSRPD mg/L 10.00 4.5% 11 
MS mg/L 10.00 97.3 % 86-118

(CH 2270539-001) MSD mg/L 10.00 99.0 % 86-118
MSRPD mg/L 10.00 1.7% 11 

300.0 01/28/22:201514njb CCB mg/l 0.00 0.03
CCV mg/l 5.000 99.2% 90-110
CCB mg/l 0.00 0.03
CCV mg/l 5.000 98.7% 90-110

Chloride 300.0 01/28/22:201064NJB Blank mg/L ND <1 
LCS mg/L 25.00 98.4 % 90-110
MS mg/L 50.00 86.3 % 85-121

(VI 2240385-001) MSD mg/L 50.00 91.2 % 85-121
MSRPD mg/L 10.00 5.0% 19 
MS mg/L 50.00 95.1 % 85-121

(CH 2270539-001) MSD mg/L 50.00 98.3 % 85-121
MSRPD mg/L 10.00 2.6% 19 

300.0 01/28/22:201514njb CCB mg/l 0.0780 1
CCV mg/l 25.00 103% 90-110
CCB mg/l 0.0680 1
CCV mg/l 25.00 103% 90-110

Fluoride 300.0 01/28/22:201064NJB Blank mg/L ND <0.1 
LCS mg/L 2.500 97.3 % 90-110
MS mg/L 5.000 87.1 % 87-120

(VI 2240385-001) MSD mg/L 5.000 90.7 % 87-120
MSRPD mg/L 10.00 4.0% 16 
MS mg/L 5.000 98.3 % 87-120

(CH 2270539-001) MSD mg/L 5.000 99.9 % 87-120
MSRPD mg/L 10.00 1.6% 16 

300.0 01/28/22:201514njb CCB mg/l 0.00 0.1
CCV mg/l 2.500 102% 90-110
CCB mg/l 0.00 0.1
CCV mg/l 2.500 102% 90-110

Nitrate 300.0 01/28/22:201064NJB Blank mg/L ND <0.4 
LCS mg/L 20.00 97.4 % 90-110
MS mg/L 40.00 87.0 % 85-119

(VI 2240385-001) MSD mg/L 40.00 91.3 % 85-119
MSRPD mg/L 10.00 4.8% 19 
MS mg/L 40.00 97.7 % 85-119

(CH 2270539-001) MSD mg/L 40.00 100 % 85-119
MSRPD mg/L 10.00 2.2% 19 

300.0 01/28/22:201514njb CCB mg/l 0.00 0.5
CCV mg/l 20.00 101% 90-110
CCB mg/l 0.00 0.5
CCV mg/l 20.00 101% 90-110

Nitrate + Nitrite as N 300.0 01/28/22:201064NJB Blank mg/L ND <0.1 
Nitrate Nitrogen 300.0 01/28/22:201064NJB Blank mg/L ND <0.1 
Nitrite 300.0 01/28/22:201064NJB Blank mg/L ND <0.5 

LCS mg/L 15.00 98.5 % 90-110
MS mg/L 30.00 87.1 % 74-126

(VI 2240385-001) MSD mg/L 30.00 92.1 % 74-126
MSRPD mg/L 10.00 5.6% 20 
MS mg/L 30.00 99.3 % 74-126

(CH 2270539-001) MSD mg/L 30.00 103 % 74-126
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February 23, 2022 Lab ID : SP 2201596 
Montecito Water District-GSA Customer : 2-27330 

Quality Control - Inorganic

Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Wet Chem
Nitrite 300.0 01/28/22:201064NJB MSRPD mg/L 10.00 3.4% 20 

300.0 01/28/22:201514njb CCB mg/l 0.00 0.5
CCV mg/l 15.00 104% 90-110
CCB mg/l 0.00 0.5
CCV mg/l 15.00 103% 90-110

Nitrite Nitrogen 300.0 01/28/22:201064NJB Blank mg/L ND <0.2 
Sulfate 300.0 01/28/22:201064NJB Blank mg/L ND <0.5 

LCS mg/L 50.00 98.2 % 90-110
MS mg/L 100.0 86.5 % 82-124

(VI 2240385-001) MSD mg/L 100.0 91.3 % 82-124
MSRPD mg/L 10.00 5.3% 23 
MS mg/L 100.0 95.2 % 82-124

(CH 2270539-001) MSD mg/L 100.0 98.5 % 82-124
MSRPD mg/L 10.00 3.0% 23 

300.0 01/28/22:201514njb CCB mg/l 0.0890 0.5
CCV mg/l 50.00 104% 90-110
CCB mg/l 0.0910 0.5
CCV mg/l 50.00 104% 90-110

pH 4500-H B (SP 2201645-002) Dup units 0.3% 4.80
4500HB 02/01/22:201587jba CCV units 8.000 101% 95-105

CCV units 8.000 101% 95-105
MBAS 5540C 01/31/22:201556jba CCB mg/l -0.0611 0.25

CCV mg/l 1.000 103% 90-110
CCB mg/l -0.0611 0.25
CCV mg/l 1.000 104% 90-110

MBAS Extraction 5540C 01/28/22:201174jba Blank mg/L ND <0.1 
LCS mg/L 0.5000 103% 86-114
BS mg/L 0.5000 102% 86-114
BSD mg/L 0.5000 104% 86-114
BSRPD mg/L 0.5000 2.7% 5 

Definition
ICV : Initial Calibration Verification - Analyzed to verify the instrument calibration is within criteria.
ICB : Initial Calibration Blank - Analyzed to verify the instrument baseline is within criteria.
CCV : Continuing Calibration Verification - Analyzed to verify the instrument calibration is within criteria.
CCB : Continuing Calibration Blank - Analyzed to verify the instrument baseline is within criteria.
Blank : Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples.
LCS : Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery.

MS : Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample 
matrix affects analyte recovery.

MSD : Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyte. The recoveries 
are an indication of how that sample matrix affects analyte recovery.

BS : Blank Spikes - A blank is spiked with a known amount of analyte. It is prepared to verify that the preparation process is not 
affecting analyte recovery.

BSD : Blank Spike Duplicate of BS/BSD pair - A blank duplicate is spiked with a known amount of analyte. It is prepared to verify that 
the preparation process is not affecting analyte recovery.

Dup : Duplicate Sample - A random sample with each batch is prepared and analyzed in duplicate. The relative percent difference is an 
indication of precision for the preparation and analysis.

MSRPD : MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparation 
and analysis.

BSRPD : BS/BSD Relative Percent Difference (RPD) - The BS relative percent difference is an indication of precision for the preparation 
and analysis.

ND : Non-detect - Result was below the DQO listed for the analyte.
<¼ : High Sample Background - Spike concentration was less than one forth of the sample concentration.
DQO : Data Quality Objective - This is the criteria against which the quality control data is compared.
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February 16, 2022

Montecito Water District-GSA
Attn: Nick
583 San Ysidro Rd.
Santa Barbara, CA 93108

Subject: Subcontract Analysis for FGL Lab No. SP 2201596

Enclosed please find results for the following sample(s) which were received by FGL.

Sub Inorganic-Iodide●

Please note that this analysis was performed by Weck Laboratories, Inc. (ELAP Certified Laboratory)

Thank you for using FGL Environmental.

Sincerely,

 Cindy Aguirre 
Digitally signed by Cindy Aguirre
Title: Customer Service Rep
Date: 2022-02-16

Enclosure



















FGL Environmental Doc ID: 2D0900157_SOP_17.DOC
Revision Date: 10/09/14 Page: 1 of 1

Condition Upon Receipt (Attach to COC) SP 2201596
Sample Receipt at SP:
1. Number of ice chests/packages received: 1
2. Shipper tracking numbers
3. Were samples received in a chilled condition?

Temps: ROI  / 10c  /  /  /  /  /  

4. Surface water (SWTR) bact samples: A sample that has a temperature upon receipt of >10C, whether iced or not,
should be flagged unless the time since sample collection has been less than two hours.

5. Do the number of bottles received agree with the COC? Yes No N/A
6. Verify sample date, time, sampler Yes No N/A
7. Were the samples received intact? (i.e. no broken

bottles, leaks, etc.)
Yes No

8. Were sample custody seals intact? Yes No N/A
Sample Verification, Labeling and Distribution:
1. Were all requested analyses understood and

acceptable?
Yes No

2. Did bottle labels correspond with the client's ID's? Yes No
3. Were all bottles requiring sample preservation properly

preserved?
[Exception: Oil & Grease, VOA and CrVI verified in lab]

Yes No N/A FGL

4. VOAs checked for Headspace? Yes No N/A
5. Were all analyses within holding times at time of

receipt?
Yes No

6. Have rush or project due dates been checked and
accepted?

Yes No N/A

Include a copy of the COC for lab delivery. (Bacti. Inorganics and Radio)
Sample Receipt, Login and Verification completed by: Reviewed and

Approved By Celina Acosta 
Digitally signed by Celina Acosta
Title: Sample Receiving
Date: 01/31/2022-12:13:35

Discrepency Documentation:
Any items above which are "No" or do not meet specifications (i.e. temps) must be resolved.
1. Person Contacted: Phone Number:

Initiated By: Date:
Problem:

Resolution:

2. Person Contacted: Phone Number:
Initiated By: Date:
Problem:

Resolution:
(2027330)

Montecito Water District-GSA
SP 2201596

CRA-01/31/2022-12:13:35



CONSUMER CONFIDENCE REPORT
2021 ANNUAL DRINKING WATER

This report explains where your water comes from, provides 
information on water quality and how it is measured, and 
presents the District’s 2021 test results which show that 
drinking water met, or was better than, state and federal 
water quality standards.

MONTECITO WATER DISTRICT
583 San Ysidro Road, Santa Barbara, CA 93108

phone: 805.969.2271  

email: info@montecitowater.com

Montecito Water District was founded in 1921 to 
address the challenge of providing sufficient water 
to a growing community in a semiarid region. 
For the last century, the District has successfully 
achieved its mission:
to provide an adequate and reliable supply of high 
quality water to the residents of Montecito and 
Summerland, at the most reasonable cost.
In carrying out this mission, the District places 
particular emphasis on providing outstanding 
customer service, conducting its operations in an 
environmentally sensitive manner, and working 
cooperatively with other agencies.
Foresight and action over the years has made 
this possible. The creation of Jameson Lake, 
participation in the Cachuma Project, and 
investment in the State Water Project are some of 
the District’s most noteworthy accomplishments in 
its first 75 years. 
Drought reached unprecedented levels in the 
past decade, and due to its reliance on rainfall 
dependent supplies the District found itself in 
a vulnerable position. Since 2015 we’ve made 
tremendous strides—maximizing current 
investments and securing more local, more 
reliable supplies. 
Through a century of experience we’ve learned: 
Change is certain in all arenas. We’ll continue 
to focus on maintaining quality and improving 
resiliency. We’ll also be asking all customers to do 
their part and practice efficient water use. 
The District takes pride in continuing to deliver 
a reliable supply of high-quality water to the 
communities of Montecito and Summerland and 
plans to be well positioned to ensure a future of 
ongoing reliability and resilience—for the next 
100 years!

Nick Turner, 

General Manager

Este informe contiene información muy importante sobre su 
agua potable. Tradúzcalo o hable con alguien que lo entienda 
bien. Para información en español llame al 805.969.2271.

Reliable water service 
is essential for our 
health and safety, 
fire protection and 
to preserve the 
community’s unique 
character.



Lead and Copper Rule Every three years, a minimum of 30 residences are tested for lead and copper levels at the tap.  The most recent set of 36 samples was collected in 2020.  All of the samples were 
well below the regulatory action level (RAL).  Copper was detected in 28 samples.  The 90th percentile value was at 232 ug/L.  Lead was not detected in any of the samples.  The 90th percentile value was 
Non-Detect.  If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.  Lead in drinking water is primarily from materials and components 
associated with service lines and home plumbing.  Montecito Water District is responsible for providing high quality drinking water, but cannot control the variety of materials used in plumbing components.  
When your water has been sitting for several hours, you can minimize the potential for lead exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking.  If you are 
concerned about lead in your water, you may wish to have your water tested.  Information on lead in drinking water, testing methods, and steps you can take to minimize exposure is available from the Safe 
Drinking Water Hotline or at http://www.epa.gov/lead.

Montecito Water District’s Water Quality Summary 2021

Primary 
Standards 
(PDWS) Units

Maximum 
Contaminant 

Level

Public 
Health 
Goal 

(MCLG)

Jameson 
Lake 

Average

Jameson 
Lake 

Range

Ground 
Water 

Average

Ground 
Water 
Range

Cachuma 
Lake 

Average

Cachuma 
Lake 

Range Common Sources of Contamination in Drinking Water
Water Clarity

Treated 
Turbidity NTU

TT = 1 NTU
TT = 95% of 

Samples ≤ 0.3
NA 0.05 0.03-0.20

100.0% <0.1 <0.1
100% NA ND -0.07

100% Soil runoff.

Radioactive Contaminants (2020)
Gross Alpha 
Particle Activity pCi/L 15 (0) 1.33 1.33 2.63 1.22 - 3.86 NA NA Erosion of natural deposits.

Inorganic Contaminants

Aluminum µg/L 1000 600 10 ND-10 ND ND 26 ND - 83 Erosion of natural deposits; residue from some surface 
water treatment processes.

Arsenic µg/L 10 0.004 ND ND 0.33 ND-1 NA NA

Barium mg/L 1 2 ND ND 0.08 0.06-0.09 NA NA Discharges of oil drilling wastes: erosion of natural 
deposits.

Fluoride mg/L 2 1 0.2 0.2 0.8 0.5 - 1.0 0.4 0.32 - 0.44 Erosion of natural deposits; discharge from fertilizer.
Mercury µg/L 2 1.2 ND ND 0.13 0.09-0.20 NA NA
Nickel µg/L 100 12 ND ND 1 ND-2.0 NA NA
Nitrate as N 
(Nitrogen) mg/L 10 10 ND ND 2.1 0.6-2.9 0.13 ND - 0.23 Runoff or leaching from fertilizer use; leaching from 

septic tanks and sewage; erosion from natural deposits

Selenium µg/L 0.05 30 ND ND 4 2.0-6.0 ND NA

Discharge from petroleum, glass, and metal refineries; 
erosion of natural deposits; discharge from mines and 
chemical manufacturers; runoff from livestock lots 
(feed additive).

Primary Standards for 
Distribution System Units

Maximum 
Contaminant 

Level
Public Health 
Goal (MCLG)

Distribution 
System Average

Distribution 
System Range Common Sources of Contamination in Drinking Water

Disinfectant
Free Chlorine Residual mg/L MRDL, 4.0 MRDLG, 4.0 0.76 0.20-2.01 Drinking water disinfectant added for treatment
Disinfection Byproducts

Total Trihalomethanes µg/L 80 NA Highest LRAA, 
51.3 14-64 Byproduct of drinking water disinfection

Haloacetic Acids µg/L 60 NA Highest LRAA, 
44.3 9.0-66 Byproduct of drinking water disinfection

Bromate (Cachuma Lake) µg/L 10 0.1 3.8 1.8 - 5.3 Byproduct of drinking water disinfection

Total Organic Carbon (DBP 
Precursor) mg/L TT NA 3.0 1.5-3.7

Various natural and manmade sources. Total Organic Carbon 
(TOC) has no health effects. However, it provides a medium 
for the formation of disinfection byproducts.

Microbiological Contaminant Samples

Total Coliform Bacteria % Tests 
Positive

<5% of Monthly 
Samples of 

minimum 48 
samples

0 0.00% 0 Naturally present in the environment.

Lead and Copper 
Rule (2020) Units RAL PHG

Samples 
collected Above RAL

90th 
Percentile Schools Testing Again in 2022

Lead µg/L 15 0.2 36 0 ND Internal corrosion of household water plumbing systems; discharges 
from industrial manufacturers; erosion of natural deposits.

Copper µg/L 1300 300 36 0 232 Internal corrosion of household plumbing systems; erosion of natural 
deposits; leaching from wood preservatives.

Secondary 
Standards Units

Maximum 
Contaminant 

Level

Jameson 
Lake 

Average
Jameson Lake 

Range

Ground 
Water 

Average
Ground Water 

Range

Cachuma 
Lake 

Average
Cachuma 

Lake Range Common Sources of Contamination in Drinking Water
Aesthetic Standards

Color Units 15 12 12 ND ND ND NA Naturally-occurring organic minerals.

Chloride mg/L 500 6 6 148 89-198 29 28 - 31 Runoff or leaching from natural deposits; seawater influence.

Iron µg/L 300 ND ND 6.2 ND-250 12 ND - 17 Leaching from natural deposits; industrial wastes.

Manganese µg/L 50 ND ND 5.8 ND-100 1.3 ND - 2.2 Leaching from natural deposits.

Threshold Odor at 
60 degrees celcius Units 3 ND ND ND ND 3 2 - 4 Naturally-occurring organic minerals.

Specific 
Conductance µS/cm 1600 872 863-881 1167 910-1390 923 890 - 1005 Substances that form ions in water; seawater influence.

Sulfate mg/L 500 218 218 149 128-195 262 249 - 290 Runoff or leaching from natural deposits; industrial wastes.

Total Dissolved 
Solids mg/L 1000 584 578-590 710 560-890 710 598 - 776 Runoff or leaching from natural deposits.

Zinc mg/L 5 ND ND 0.017 ND - 0.030 ND NA Runoff or leaching from natural deposits; industrial wastes.



In order to ensure that tap water is safe to drink, the U.S 
Environmental Protection Agency (USEPA) and the California 
Department of Public Health (CDPH) prescribe regulations that 
limit the amount of certain contaminants in water provided by 
public water systems. CDPH regulations also establish limits for 
contaminants in bottled water that provide the same protection for 
public health.
Source Water Assessment: A comprehensive source water 
assessment of the District’s drinking water sources was adopted in 
June 2021.  A copy of this report is available for public inspection at 
the District Office.
Last year, as in years past, your tap water met all EPA and State 
drinking water health standards.  Montecito Water District vigilantly 
safeguards its water supplies and once again we are proud to 
report that our system has never violated a maximum contaminant 
level or any other water quality standard.  This brochure is a 
snapshot of last year’s water quality.  Included are details about 
where your water comes from, what it contains, and how it 
compares to State standards.  We are committed to providing you 
information because informed customers are our best allies.  

WATER QUALITY TERMINOLOGY
Maximum Contaminant Level (MCL):  The highest level of a 
contaminant that is allowed in drinking water.  Primary MCLs 
are set as close to the PHGs (or MCLGs) as is economically and 
technologically feasible.  Secondary MCLs are set to protect the 
odor, taste, and appearance of drinking water.
Maximum Contaminant Level Goal (MCLG):  The level of a 
contaminant in drinking water below which there is no known or 
expected risk to health.  MCLGs are set by the U.S. Environmental 
Protection Agency.
Public Health Goal (PHG):  The level of a contaminant in drinking 
water below which there is no known or expected risk to health.  
PHGs are set by the California Environmental Protection Agency.
Primary Drinking Water Standard (PDWS):  MCLs and MRDLs for 
contaminants that affect health along with their monitoring and 
reporting requirements, and water treatment requirements.
Maximum Residual Disinfectant Level Goal (MRDLG):  The level 
of a drinking water disinfectant below which there is no known or 
expected risk to health.  MRDLGs do not reflect the benefits of the 
use of disinfectants to control microbial contaminants.
Regulatory Action Level:  The concentration of a contaminant 
which, if exceeded, triggers treatment or other requirements that a 
water system must follow.
Treatment Technique (TT):  A required process intended to reduce 
the level of a contaminant in drinking water.
mg/L:  Milligrams per liter, or parts per million.  1 mg/L is equal to 
about one drop in 17 gallons of water.
ug/L:  Micrograms per liter, or parts per billion.  1 ug/L is equal to 
about one drop in 17,000 gallons of water.
< :  Less than.
≤ :  Less than or equal to.
NA:  Not applicable.
NS:  No Standard.
ND:  Non-detected.
pCi/L:  Pico curies per liter, a measure of radiation.
umhos/cm:  Micromhos per centimeter (an indicator of dissolved 
minerals in water).
NTU:  Nephelometric turbidity unit.
LRAA:  Locational Running Annual Average
For Water Softeners: MWD’s surface water has a hardness range of 
20 to 23 grains per gallon, while groundwater has a hardness range 
of 13 to 27 grains per gallon.  One grain per gallon equals 17.1 mg/L.
Footnotes: The State allows us to monitor for some contaminants 
less than once per year because the concentrations of these 
contaminants do not change frequently.  Some of our data, though 
representative, are more than one year old.
Surface water sources include the District’s Jameson Lake and 
Lake Cachuma.  The District’s Amapola Well, Paden Well No. 2, 
Ennisbrook Well No. 5, Ennisbrook Well No. 2 and T Mosby Well No. 2 
were used as groundwater supply sources.
An average number of 52 coliform samples were collected each 
month at 12 District sampling stations in compliance with the 
Federal Revised Total Coliform Rule.  All sample results were 
negative.
Turbidity is a measure of the cloudiness of the water.  Montecito 
Water District monitors for it continuously because turbidity is 
a good indicator of water quality.  High turbidity can hinder the 
effectiveness of disinfectants.  100% of the District’s samples met 
the Turbidity Performance standard.  The highest single surface 
water turbidity measurement during the year was 0.20 NTU.

People with Sensitive Immune Systems 
Some people may be more vulnerable to contaminants 
in drinking water than the general population.  Immuno-
compromised persons such as persons with cancer undergoing 
chemotherapy, persons who have undergone organ transplants, 
people with HIV/AIDS or other immune system disorders, some 
elderly, and infants can be particularly at risk from infections.  
These people should seek advice about drinking water from their 
health care providers.  USEPA/Centers for Disease Control (CDC) 
guidelines on appropriate means to lessen the risk of infection by 
Cryptosporidium and other microbial contaminants are available 
from the Safe Drinking Water Hotline (1-800-426-4791).

Drinking Water Info 
Drinking water, including bottled water, may reasonably 
be expected to contain at least small amounts of some 
contaminants.  The presence of contaminants does not 
necessarily indicate that water poses a health risk.  More 
information about contaminants and potential health effects 
can be obtained by calling the U.S. Environmental Protection 
Agency’s (USEPA’s) Safe Drinking Water Hotline (1-800-426-4791).

Nitrate as N (Nitrogen): Nitrate in drinking water at levels above 
10 mg/L is a health risk for infants of less than six months of age.  
Such nitrate levels in drinking water can interfere with the capacity 
of the infant’s blood to carry oxygen, resulting in a serious illness; 
symptoms include shortness of breath and blueness of the skin.  
Nitrate levels above 10 mg/L may also affect the ability of the blood to 
carry oxygen in other individuals, such as pregnant women and those 
with certain specific enzyme deficiencies.  If you are caring for an 
infant, or you are pregnant, you should ask advice from your health 
care provider. MWD’s highest nitrate level in 2021 was 2.9 mg/L 

The sources of drinking water (both tap water and bottled water) 
include rivers, lakes, streams, ponds, reservoirs, springs, and wells.  
As water travels over the surface of the land or through the ground, 
it dissolves naturally-occurring minerals and, in some cases, 
radioactive material, and can pick up substances resulting from the 
presence of animals or from human activity.

Contaminants that may be present in source water include: 
Microbial contaminants, such as viruses and bacteria, that 
may come from sewage treatment plants, septic systems, 
agricultural livestock operations, and wildlife.
Inorganic contaminants, such as salts and metals, that can 
be naturally-occurring or result from urban storm water runoff, 
industrial or domestic wastewater discharges, oil and gas 
production, mining, or farming.
Pesticides and herbicides, that may come from a variety of 
sources such as agriculture, urban storm water runoff, and 
residential uses.
Organic chemical contaminants, including synthetic and volatile 
organic chemicals, that are by-products of industrial processes and 
petroleum production, and can also come from gas stations, urban 
storm water runoff, agricultural application, and septic systems.
Radioactive contaminants, that can be naturally-occurring or be 
the result of oil and gas production and mining activities.

This Consumer Confidence Report (CCR) reflects changes in 
drinking water regulatory requirements during 2021. These 
revisions add the requirements of the federal Revised Total 
Coliform Rule, effective since April 1, 2016, to the existing state 
Total Coliform Rule. The revised rule maintains the purpose to 
protect public health by ensuring the integrity of the drinking 
water distribution system and monitoring for the presence of 
microbials (i.e., total coliform and E. coli bacteria).  The U.S. EPA 

anticipates greater public health protection as the rule requires 
water systems that are vulnerable to microbial contamination to 
identify and fix problems.  Water systems that exceed a specified 
frequency of total coliform occurrences are required to conduct 
an assessment to determine if any sanitary defects exist.  If found, 
these must be corrected by the water system.  The state Revised 
Total Coliform Rule became effective July 1, 2021.

Secondary Standards Units

Maximum 
Contaminant 

Level

Jameson 
Lake 

Average
Jameson 

Lake Range

Ground 
Water 

Average

Ground 
Water 
Range

Cachuma 
Lake 

Average

Cachuma 
Lake 
Range

Additional Constituents Analyzed

pH pH units NS 8.3 7.1-9.1 7.6 7.6-7.7 7.64 7.31 - 7.79

Total Hardness mg/L NS 372 344-400 311 225-461 391 368 - 432

Total Alkalinity mg/L NS 188 168-220 207 200-220 193 180 - 229

Boron mg/L 1000 (RAL) ND ND 0.6 ND-0.6 0.38 0.37 - 0.39

Calcium mg/L NS 99 99 78 57-117 85 80 - 96.1

Magnesium mg/L NS 26 26 28 20-41 42 38 - 45

Sodium mg/L NS 28 28 97 72-137 53 48 - 58

Potassium mg/L NS 3 3 0.7 ND-1.0 4.0 3.8 - 4.5

Unregulated Contaminant Monitoring Rule 4 (2019-20)

HAA5 µg/L NS 32.87 23.98 - 44 NA NA 13 ND - 32

HAA6Br µg/L NS 8.03 4.24 - 14.09 NA NA 14 ND - 24

HAA9 µg/L NS 39.95 32.57 - 48.94 NA NA 24 ND - 51

Bromochloroacetic Acid µg/L NS 3.29 1.89 - 5.45 NA NA 3.9 ND - 8.2

Bromodichloroacetic Acid µg/L NS 2.95 2.15 - 4.05 NA NA 3.5 ND - 5.8

Chlorodibromoacetic Acid µg/L NS 0.85 0 - 1.9 NA NA 2.2 ND - 3.3

Dibromoacetic Acid µg/L NS 0.71 0 - 1.9 NA NA 2.3 ND - 4.2

Dichloroacetic Acid µg/L NS 12.34 7.75 - 20 NA NA 6.0 ND - 16

Monobromoacetic Acid µg/L NS 0.24 0 - 0.8 NA NA 2.3 ND - 4.9

Monochloroacetic Acid µg/L NS 1.17 ND - 1.6 NA NA 2.3 ND - 4.9

Trichloroacetic Acid µg/L NS 18.41 10.75 - 26 NA NA 4.2 ND - 12
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RELIABLE SINCE 1921

For more information 
please contact 
Chad Hurshman, 
Water Treatment 
and Production 
Superintendent, 
at 805.969.7924

www.montecitowater.com

Este informe contiene información muy 
importante sobre su agua potable. Tradúzcalo 
o hable con alguien que lo entienda bien. Para 
información en español llame al 805.969.2271.

We encourage 

public participation.

For meeting times, agendas, and additional 
resources: www.montecitowater.com

Most water supplies are rainfall dependent, 
and become limited in times of drought. 
As the District looks to the future, it aims to 
increase its access to local, reliable supplies. 

The District’s water source portfolio and array of 
facilities is highly diversified. The combination 
of its own assets and involvement with many 
partners provides regional water supply 
management opportunities and added resilency.

Conservation — water supply that is attained 
through efficiency of use — is unique in that 
it is people dependent. As climate change 
increases the uncertainty of hydrologic 
conditions, the District will continue to look 
to its customers for their partnership in using 
water wisely.

2 Surface Water 

Treatment Plants

9 Storage 

Reservoirs

114 (approximate) 

Miles of Pipeline

943 Fire Hydrants

WATER SOURCES 2021

FACILITIES 7 Pumping 

Stations

12 Groundwater 

Wells

1 Surface Water 

Reservoir, 

Dam and 

Groundwater 

Conveyance 

Tunnel

Doulton Tunnel, a horizontal well, source 
of groundwater and conveyance from 
Jameson Lake.

Groundwater wells, source from the 
Montecito Groundwater Basin.

Conservation - Water efficiency.

Cachuma Project (Lake Cachuma), a federally 
owned surface water facility.

Jameson Lake, a District owned surface 
water facility.

State Water Project & Supplemental 
Water Purchase.
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