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Assess the potential impact of irrigating food
crops with recycled water.

Identify and address perceptions and concerns
of irrigating food crops with recycled water
throughout the food supply chain.

Reduce irrigation diversions from the
Sammamish river and improve instream habitat
for salmon.

v Conducted an in-basin research study that evaluated
the impact of recycled water vs. Sammamish River
water on soil and produce.

v" Conducted producer interviews and consumer outreach to

identify concerns and perceptions related to the use
of recycled water. Information gathered will be used to
create communication material to address these concerns.

v" Identify potential source switch opportunities which

could restore 3-5 CFS with Irrigation Water Rights



Restoring Sammamish River water
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Recycled water is a water
resource for agriculture

Recycled water has been authorized for irrigation of food
and non-food crops in Washington state since 1992 and most
states, including organic crops.

Recycled water is a drought-proof water supply and is used
extensively in water scarce regions.

Recycled water supplies 50% of water supply for agricultural
irrigation in Israel.

In CA, 219,000 acre-feet (71 billion gallons) of recycled
water is used for agricultural irrigation each year.



BENEFITS OF RECYCLED WATER

L

SAMMAMISH RIVER
SUMMER FLOW

Average Flow:
1969-2015

2015 Flow Recycled Drinking water
Water + Fertilizer

Cubic Feet per Second (cfs)
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Provides reliable water
supplies for farms even
during droughts and Supplies needed
water right limitations nutrients for crops

Supports healthy streams and
aquifers



Compounds of Concern Potentially in Recycled Water

Pathogens: bacteria, protozoa, viruses

Cq

Inorganic chemicals: nutrients, metals and salts

Contaminants of Emerging Concern: trace chemicals from
medicines, personal care products and industrial chemicals




Chemical footprint

We are exposed to chemicals from the products WE ALL HAVE

we use every day. A CHEMICAL
FOOTPRINT FROM

OUR DAILY
ACTIVITIES

CECs enter the environment
through many pathways.

Plastic

Stormwater

Personal S Humans are exposed by
care Medicine Air Emissions . .
products 5 these chemicals in several
! ways.
Garbage | £ th .
Pesticide mpact or the exposure Is not
Food known, thus the label
“emerging”
Recycled
Water
The chemicals
Industry enter the
environment
through several
pathways.
Wastewater

Clothing




STUDY DESIGN

\I —
u 2020 - 2021
2020

2019
Irrigation water baseline Planted garden with carrots CEC and
sampling. and kale. Irrigated garden agronomic sampling of
with recycled water and river water, soil and plants.

water.



SAMPLE PARAMETERS

Pharmaceuticals and Personal Care
Products

Nutrients
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Glyphosate (herbicide) and
metabolite

Perfluorinated compounds (PFAS)




Number of Contaminants of Emerging
CECS

Concern (CECs) detected locally FERRG T

EVERYWHERE

= Number of CEC Detections
(size relative to number)
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Before planting
and irrigation




Plant sample Year | Results

L™

18 CECs

77t

9 CECs detected in
detected in recycled recycled water
water irrigated kale irrigated carrots
16 CECs detected 15 CECs detected
in river water in river water
irrigated kale irrigated carrots

CEC detections #s were similar in produce irrigated with
river water and recycled water.

Only 9 compounds were present at concentrations well
above method LOD and were present in > 2 replicates:
 PFAS (2) and 6 PPCPs

* In both river and recycled water irrigated plants

e Concentrations in recycled water tended to be higher




Pharmaceuticals in recycled water

You would need to eat this much produce every
day to be exposed to a single dose of a drug

(YTRYY)
(ﬁ? Kale " Carrots
Warfarin 1,600
Blood thinner pounds
Etoposide
Chemotherapy @ @? Egl?l? ds
medicine
22,000
o DD P DG 2
Metformin
Diabetes
medicine

P PPOPOOOO

0 10,000 20,000 30,000 40,000

POUNDS OF PRODUCE TO EQUAL SINGLE DOSE*

* Dosage from drugs.com

HOW
HUNGRY
AREYOU
TODAY?

41,000
pounds

CEC exposure
from food
crops is low in
Year | samples




SAMMAMISH RESEARCH CEC INITIAL CONCLUSIONS

7 .
K() CECs are everywhere, come from multiple sources

CEC detections align with other recycled water research; Brightwater
recycled water tends to have low concentrations

[1]]
A

CEC compositions in natural waters correlate with land use

e Irrigating with recycled water provides many benefits and is a low
risk exposure pathway for CECs.
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AGRONOMIC
RESULTS:
YIELD

River Water

Recycled water test garden:
Year 1 crop yield and
soil health results

NUTRIENTS
IN RECYCLED
WATER MEANS

L(:J:DS PER MORE CROP
147%

GARDEN BED YIELD

10 —

Recycled water
supports healthy
soil and plants

@ soil pH
Salt
. Carrots D sals N

POUNDS PER 250 o Conductivity
GARDEN BED more
3 —_

River Recycled River  Recycled

Water Water Water Water



2021 PRODUCER
OUTREACH

Farmers are supportive of recycled
water but are concerned about
consumer's opinions on using
recycled water for irrigation.



2021 CONSUMER
OUTREACH

Outreach at farmers markets

Four markets in 2021

Engaged 500 individuals
Baseline Consumer Survey

Two focus groups led by OSU
Grad student




CONSUMER SURVEY

Woashington Water Trust is an environmental non-profit with a mission to restore rivers and streams
throughout Washington State. We are asking for your help to understand consumer perceptions on the
use of recycled water on food crops.

Recycled water is highly treated wastewater that has been filtered and disinfected to remove solids and
other impurities. Simply put, recycled water is treated water that is used more than once.

This survey will take just two minutes and help inform the Recycled Water Project, which ultimately
benefits Washington rivers and salmon!

Layout:

* Online survey (QR CODE)
* Recycled Water Definition
* 5 baseline questions

Qof12answered >

Baseline Survey Objective:

96 total entries Gain understanding on consumer
sentiment towards the use of
recycled water on food crops.



BASELINE SURVEY RESULTS

Rated Understanding of the Term Recycled Water

Strong Understanding T
ere was a
distribution in
understanding
amongst the survey
participants, only
3% had a strong
understanding of
the recycled water
terminology.

Some Understanding

Not Sure

Limited Knowledge

No Knowledge



BASELINE SURVEY RESULTS

Would you eat crops grown with recycled water? Would you eat crops grown with recycled water
if it helped protect endangered salmon?

voise [ 86% of see | 93% of

consumers consumers
N
’ answered “Yes” No answered “Yes”
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

When asked: “Would you eat crops grown with recycled water?” 86% of consumers answered that “Yes”, they would. As a follow-up question
survey participants were then asked: “Would you eat crops grown with recycled water if it helped protect endangered salmon?”. The implication
that eating crops grown with recycled water would have an environmental benefit related to salmon, increased consumer willingness to eat crops
grown with recycled water by 7%. This result will be considered when creating communication and outreach materials that explain the benefits of
using recycled water as a crop irrigation source.

100



FOCUS GROUPS
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* 9 consumers
* Transcripts and Coding: OSU —
Grad Student Coded based on ma.jor themes A subset of survey participants engaged in two focus group

sessions. This was conducted to gain further insight on the survey

found Wlthln the zo0m transcripts results. Participants were led through a one hour discussion that
explored their concerns about recycled water and what would

improve their willingness to eat crops grown with recycled water.



FOCUS GROUP RESULTS

Most important aspects to furthering the
acceptance of recycled water for crop irrigation:

v

Education

* Target education and messaging differently based T
on audience One focus group member

* Simple and easy to understand for the general noted,“if those farmers that | trust are
public on board with this and feel like this is

the best solution...then that would be
really important information for

bR

me...

* Access to science and research (Transparency)

Relationships

e Local farmers Focus group participants were generally favorable to the idea of eating crops grown with recycled water. However, a
common concern was there was a lack of understanding of the recycled water treatment process and the long term
impacts of using recycled water as an irrigation source. Thus, one of the most important aspects that will further
acceptance of recycled water is educating the public. Focus group participants shared that educational material should be
accessible and targeted for specific audiences. Information should also be simple and easy to understand. Additionally,
where the information comes from will also have an impact on how it is received. Participants shared that they would
want the information to come from trusted sources, from entities such as non-profits, local government, and the ag
community.

* Trusted sources



NEXT STEPS

Year 2 data analysis of the Research
Study (CECs and agronomic data)

Continue Outreach along the Food
Supply Chain

Phase 2 Consumer Outreach

Restaurateurs and Grocers

Continue to assess potential source
switch opportunities in the Valley




or
Nicole Gutierrez

QUESTIONS?

Contact Jacque Klug - Jacque.Klug@kingcounty.gov

nicole@washingtonwatertrust.org

at 2064776557
nwatertrust.org

Woemy,
recycledwater

Thank You To Our
Project Funders:

BULLITT

FOUNDATION

King Conservation District
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