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FOREWORD

Capitol Region Watershed District was praagbartner with Freshwater Society as a host for the Map@16
Water Reuse Workshop.

In the last decade, there have been over 1,8@rmwater kestmanagemenpractices installed in Capitol Regi
Watershed DistrictOver 70% of those were green infrastructure practices but most noteworthy is that over 250
million gallons of stormwater iseated by these practices.

In the lastmanyyears there have éen some unprecedented events around watecluding:

Clean Water Land and Legacy Act
White Bear Lake water levels

500 Yearlbod in Duluth
Groundwater Management Areas
Buffer Initiative, parts 1 and 2!
Flint, Michigan

Governors Water Summit

Water Action Week
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These are exciting times to be workingliie water sectorSo why euseVaterreuse is becoming the nexus
between the traditionaktormwater, surface water, watershed community and the groundwater and drinking
water community.These groups have been in silos too oM have had the luxury iMinnesota because of our
abundanceof largely separate surface water, drinking watedamaste water.

Water reuse brings all of this together.

As the Met Council Stormwater Reuse Guide so aptly pointsTewdg:water problems are emerging in urban
areas, icluding the Twin Cities: excessive stormwater runoff is degrading our surface veatensater
treatment plants are undergoing costly expansions. These may seem tadélated problems, yet there is a
common solution.

So what is waterause?Reusing \ater for asecond time, or moré/Vhen we think of \ater reuse the basic
challenges arvhat is the sourceAnd what is the use?

We hope the outcomes of the workshop areport can continue to improve the likelihood and suss®f water
reuse in Minnesotal. say this because our grandchildren are counting on it!

Mark Doneux
District Administrator
Capitol Region Watershed District
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PART 1: Workshop Summaries

Minnesotansrequire reliablewater supplies for drinking, hygiene, irrigation, and many commercial and industrial
uses Yet despite2 dzNJ aréplitatiéh @a abundant watersn some places water resources are being drained
faster than they are being replenisheReusing water is a promising stratdgy helping us to meeturrent and
future water demandsand cope with the potentiampactsof climate changeReuseas astrategy for conserving

and extending water suppliesgaining momentum across sectolMeverthelessreuse projects still faceultiple
hurdles and it can be difficult to gdtem permitted and built.

Water reuseencompassega variety of possible sourcess well as a wide range of possible end uses. Sources
includeNJ Ay ¢ I (i SNJ 6stuikes to stothiwatér yeScanipassing a range of quality)mastewater (the

& R A MiIEndugeidncludeindustrial cleaninglandscape irrigation and other nepotable outdoor useswith
potable water requiringhe highest standarénd assurancef purification. Expanding reuse in Minnesota is
complicated bythe number offactors that determine quality ovater sources the variable quality requirements
for differingend uses, and the confusing overlap of jurisdictions among the ageamiel®cal governmentshat
oversee regulations and policies affecting water use projects.

Recognizing that Minnesota is behind other states in pursuing and building reuse préjextbwater Society and
Capitol Region Watershed District hosted a Water Reuse Workshop on Mbtaga% 2016 at CHS Field in Saint
Paul Minnesota More than 120 professionals from various sectors came together for a conversation to identify
barriers to reuse, and solutions to overcoming them.

Attendees by sector

m Academic/University

m Nonprofit

m State Agency

m Consulting/Design

H Industry

m Local and Regional Government

Other

In the following section, summigs of speake@resentations give an overview of the issues involved in reuse,
the barriers projects and developers face, and strategies for overcoming those bartierpictures on each page

gSNE aStSOGSR TNRBY (KS S| @tkiedidasat theSivjacks predndied &\dsd (A 2 Y ®
studies begins on page 22.



{ 'y CNJI y CPotibe2vatér Progayh
Paula KehoeDirector of Water Resources, San Francisco Public Utilities Commission

Paula Kehoe is responsible for diversifying San Fragiscal water supply portfolio through the development

and implementation of conservation, groundwater, and recycled water programs. Paula spearheaded landmark
legislation allowing for collection, treatment, and use of alternate water sources fopotable end uses in
buildings and districts within San Francisco.

Summary of remarks

{ 'y CNJI y sXoauSerl Omaanaddngivater and sewer infrastructure, filtering stormwater and wastewater
and supplying water to 2.6 million people.

@ Water Opportunity to Reuse Water Onsite

Precipitation collected
i from roofs and above-
Sapey " grade surfaces

bathtubs, showers,
and bathroom sinks

Wastewater from —1 ; 30
toilets, dishwashers, L s
kitchen sinks, and e R |
utility sinks e | Im |
e | = | I
e ® i
1 | Precipitation
e___m | i
U R W o collected at or
v B f below grade
Wastewater from e . = f -
clothes washers, ™™ E’ LI .: %

“’"’”"”‘""" Nuisance groundwater
DRAINAGE .
from dewatering

operations

San Franciscdg spearheading efforts to promote onsite water reuse from various sources

San Francisco enacted a limited water reuse ordinance in 1991. Several more have followed, including the 2015
mandate that any new development greater than 250,000 square feet notilze onsite reuse systems for all
non-potable water. In addition, any irrigated landscape over 10 8fitare feeimust use recycled water. Reuse
aeaidsSvya vre dziAftAl S NIAYyglFGSNE &aG2NXglF GSNE ING 24l GS
decentralized and centralizepwith individual onsite water systems operatingthin a broader centralized

infrastructure. Many challenges were encountered in the course of expanding water reuse including the guestion



of: who sets water quality staradds for onsite systemsvho should issue permits and provide operational
oversight; anchow to move forward irthe absence of state or national standards or guidelines.

{ly CNIyOA&0208 ad0O0O0SaaTdt SELNyarzrg 2F 61 GSNI NBdza $

f  Over 50 percent of residential amdimost 95percentof commercials I G SNJ dzal 35S R2 Say Qi
potable water

1 Several significant successful project models, including the new PUC building that includes onsite
treatment of rainwater, grayater, and blakwater havereduced potable water consumption in the
building by 65ercent

1 PUGhas made significaribvestment in stakeholder outreach, in particular with developers and
plumbers

1 A dange inCaliforniaplumbing code that incorporated graywater and rainemaénd uses and water
guality standards, and provided construction requirements for reuse systems

1 San Francisco Department of Hedltlacting asaregulator, developing water quality standards,
issuing permitsandrequiring ongoing reporting

1 SFPUC prowdtechnical assistance and financial assistance to projects

1 There is ecognition that citizens may be more supportive than we give them credit for, if told the
facts about water supply, aging infrastructure, and costs

9 SFPUC proactively plaguhfor revenueadjustment through better projections, and better estimating
demand to set rates

SFPUC has also taken the lead in instigating a national conversation regarding onsitewga®ystems
including focus on how we handle these decentralized systems frpabkic agency perspectiv&here is aneed
for management and oversight programs, consistent water quality standards, and monitoring c8teria.
Francisco plannerdeveloped a blueprint for onsite wateeusesystems and a public health collaborativekiag
with generating health riskased recommendations for performance criteria and end use applications.



Water Reuse in Minnesota
Anita Anderson Water EngineerMinnesota Department of Health

Anita Anderson has 20 years of experience as a water sepgipeer withthe Minnesota Department of Health

(MDH) Her primary area of expertise is surface water treatment, specializing in small systems. Currently she is
alsoworking on special projects to implement water reuse in Minnesota in a safe and six¢aivay and to

predict the vulnerability o§roundwatersourced drinking wateto microbial pathogens. She holdd/ & G SN & A\
EnvironmentalEngineering from University of Minnesota and is a registered professional engineer in Minnesota.

Summary of remarks

Reuse is possible in iMnesotg but is notnecessarilyeasy The Minnesota Water Sustainability Framework calls

for state agencies to plan for reuse. In this context, \tHater Reuse Interagency Workgroup (WRW&} formed

to develop recommendations fdyest practices and policies for water reuseMimnesota with MDH acting as

project sponsor and fiscal manager. The WRIW will explore both regulatory an@égulatory approaches, and
recommendations will be published in 2017. In developing its recomiations, the WRIW will undertake

research to evaluate current regulations, practices, and barriers, as well as to determine acceptable health risks
and performance standards.
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Water
Wastewater * Level of treatment depends
on the reuse application

Variations in treatment needs based on quality of the water source

Barrers to water reuse include: cost; lack of clarity about operations and maintenance; the need to update
regulations and codes; lack of design standards; and contractor unfamiliarity

Regarding regulation and code issub®re aremultiple challenges:

1 Thecurrent model in which water management is spread across multiple agencies is problematic because
water reuse crosses over current agency silos/lines

Current statutes were not written with water reuse in mind

There is a lack of national regulations

Thereis a lack of base federal funding

Conflicting information and advice among available guidance documents leads to confusion and hesitancy
There is a lack of public health and resource risk data

Expertise is not always in the designated area of authagity. @raywater falls under the plumbing code

not because of the content of the water but because of the method of conveyance)

1 There are many competing priorities with regard to water, and relatively low demand for reuse

=A =4 =4 =4 -8 4
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Bryan Bear City Administrator,City of Hugo

Bryan was appointed as the City Administrator for the City of Hugm.Nh November of 2011. Bryan came to

the City of Hugo in 2004 and served as¢hell @ Q& [/ 2YYdzy A G & 5 S @S teRhtlyess, Briordoh NB O
joining the City of Hugo, he worked for the City of Overland Raksass a Senior Planner in a large, rapidly

growing suburb of Kansas City. Bryan holds a B.A. in Geography and Geology from Gustavus Adolphus College in
St. PeterMinn.

Summary of remarks

Water reuse in Hugo has been driven by public awareness of groundwater, igseid¢hite Bear Lake water level

crisis andthe establishment of the North and East Met@roundwater Management Arday the DNRIn

response, the ¢y council passel a NS RdzOSX NBdzaS> | Yy ReMBoadbpfegdnd K¢ L2 A (
Integrated Water Management modetonnectinghe plans for thevarying aspects of wat¢o each other. This

approach has allowethe cityto plan to use stormwateas a
source to offset the demand on groundwater.

The primary focus for reuse in Hugo has been residential
irrigation as residences are the largest consumer of water in
Hugo. However, sitby-site stormwater reuse projects were
impractical, so a partnershipith Oneka Ridge Golf Course was
formedto manage a greater quantity of runof pond on the
golf course collects stormwater from the adjacent neighborhoo
and then uses that water fdarrigation. Stormwater presents a
good reuse opportunity because magement is also key to flood
control andsurfacewater quality.

As new developments are proposed, stormwater reuse is beiny
considered. Retrofits are also being pursued to connect irrigation | dz32 Qa Ly dS3aINF G6SR 2 G4 SNJ
systems o&xisting developments to these new stormwater supplies.

Barriers to reuse identified in Hugo:

Small site-by-site reuse projects are impractical and expensive

The process for obtainingNR appropriations pernstslong and cumbersome

People areconcerned that pumping water out of the stormwater ponds will impact their aesthetic quality
The best structure for managing and operating these systems is still being worked out

Health and safety standardse not clear

It is unclear how to pay for insthdtion, maintenancend replacement

Need for infiltration is at odds with stormwater reuse systems

Conservation language (limits on water use) is not conducive to systems focused on removing stormwater
from the landscape

=A =4 =4 4 -4 -4 4



Unpacking the Partnership Procefs Rainwater Harvesting at CHS Field
Wes SaunderPearce City of Saint Bul ¢ CHSHeld

Wes SaunderRearce is the Water Resource Coordinator for the City of Saint Paul. He joined Saint Paul in 2011
after practicing water resource management for ovateecade mainly as a consultant. Wes works across
departments to provide leadership for green infrastructure, water resource protection, and climate resiliency
strategies. Wes received the 2014 Sustainable City Staff award for his collaboration and leaddershi
environmental stewardship. Wes holddv& & (i ebi&Eedn Water Resource Science from the University of
Minnesota and an undergraduate degree in Environmental Studies from Macalester College in Saint Paul.

Summary of remarks

CHS Field is an excellenodel of a successful rainwater harvest and reuse system, collecting rainwater from the
odzZAf RAy3dQa NB2F Oly2LR IyR (GKS | R2FOSyid aSiNRLRfAGL
field irrigation. In addition to its technicdldzOO0OS&daz (G KS LINRP2SOGQa RS@St 2LIYSyi
public/private collaboration amonthe variouspartnersincluding Capitol Region Watershed District,
Metropolitan council, Metro transit, St.

Paul Saints, St. Paul Parks and Rec, and 4

Ryan companieghese partners A

recognized the tremendous potential and g & '

@ tdzS 2F GKS LINR2SQ B

visibility, with 400,000 annual visitors, andii:

its geographical significancear the
Mississippi River. In addition,igh
development wasecognized as an
opportunity to createé G KS I NB
oFfttLIN] AYy ! YSNA

O« »

Rainwater is collected from the Metro Transit roof on the lower right for
toilet flushing and irrigation at the stadium in the upper left.
Key lessons learned in project develogmi

1 Get mechanical engineers involved early in planning

1 Adjust as you gto account for demand and available supphyfirst only the roof canopy was considered
for rainwater capture, buthat would only meet toileflushing needs, not irrigatigrthen capturing
rainwater from entire fouracre buildingvas considered; finally aybrid approach: taking water from
adjacent Met Transit building for closest toilet area, offsetting field irrigation demand by 20%

f Learn from othersThe planning tearoured the University of MN 1% Ave. dorm, which is a very
different type of system, but helpetthe groupthink about the problerrsolving process

Significant barriers:

1 Originally there were no standardsyt some exist now after th@anuary2016 plumbing code cimges
There was a defined proces# guide developers and planners through planning and design
Talking about the standards was very difficals there was little known about what was needed
Arranging for the sharing of runoff between buildings was vemicated, taking months to figure out
Initial operation and maintenance troubleshooting was diffi@dtno one had done this before

= =4 =4 =
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Project Planning and Implementation for Rainwater Harvesting Projects
Dave StarkStark Riinwater Harvesting

Dave Starksithe owner of StarRainwater Harvestingndis a regional representative and accredited professional
of the American Rainwater Collection System Association. He works with commercial and residential teams and
homeowners to desigandinstall rainwater ciection systems. He consults on integrated water cycle
management and is involved in a variety of local water quality, hydrpbogyrestoration projects in the Lake
Superior area.

Summary of remarks

Stark Environmentadpecializes in rainwater harvésgy and stormwater management, in recognition of the fact
that less than 50% of individual American water usage requires purification. Activities such as toilet flushing,
clothes washing, and garden or yard irrigation are ideal uses for rainwater.

| Filter |

s

Rainwater from all groundpipes

I Filtered water

Rinsing water with
particulate

Innovaions such as this prank treatment system can help make it easier to meet-@isé quality requirements

Several key project planning steps for rainwater harvest installatiemse been identified

9 Estimate the cost adystems before starting and identibperaional needs. For example, pfidtration
before water enters tank can be challenging but can save significantly ortligarking costs once system
is operational. Prdiltering makes it easier to meet engse quality requirements

1 Clarify demand andupply issues in order to understand whether balance can be achiawedsize your
tank and system accordingly

1 Implement conservation measures, including smart controls on irrigation, water sense fixtures

10



Project Planning and Implementation folastewater ReuseProjects
Deborah Manning Principal EngineeiVetropolitan Council

5S02NI K alyyAy3a Aada | tNAYOALIt 9yIAYSSNI gAINBKASENR A
I YR a limQivibaddByvironmentalEngineering from Virginia B@. Throughout her career, she has worked

with water and wastewater utilities to meet upcoming regulatory, system expansion, and level of service
requirements. She is a proud member of the Select Society of Sanitary Sludge Shovelers.

Summary of remarks

Water reuse is increasing Minnesota and across North America. The Metropolitan Council is in a unique
position to lead through working with partners to develop regional water plans, conducting feasibility studies,
providing grants, and offering guidansech as that included ithe Master Water Supply Plan and the
Stormwater Reuse guidelines.

Glacial Till Aquitard

Sand

Aquifer ) i
Mazomanie Aquifer

Generalized hydrogeologic cross section of Site E vicinity,
East Bethel

Interaction between surface and groundwater is an important consideration for water reuse.

The Metopolitan Council is also motivated to lead by example aad implemented water reuse in sometbgeir
own plants. For exampléhey have developed the East Bethel water reclamation facility. This is a small plant but
treats to a quality level that surpasses permit requirements, in order to protect local grouadeyaality.

Barriers:

1 Cost wastewaterreuse costs significantly exceggbicalrevenues collecteth the Twin Citiesvhere

water rates are around $$5 per 1000 gallons, whil¢he cost ofwastewater reuse would come to more

like $5%$10 per 1000 gallons
1 The benefit of groundwater protectioneeds to be quantifieih order to get a true cost comparison
 Wastewater treatment.Jt Y& I NSy Qi RS&aAIYSR (2 NBY2@S G20l f
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The Purified Water System
Paul HelgesonSustainabily Manager,GNP Canpany

Paul Helgeson joined GNP Company as its Sustainability Manager in 2010. At that time he represented the fourth
generationinthefami2 6 Yy SR OKA O1 Sy o0dzaAyS&aasz oKAOK Aa o0Said 1yz
producd @ | S KSfLISR (42 RSTAYS |y SY@ANRYYSyGlft YAaarzy
across the entire supply chain, making positive change in the areas we directly control while proactively

SELI YRAY 3 2dzNJ Ay T dASUAdeGhis featiershiis, GNP Qolpady pastiSipate@iy ttedworld
Resources Institute GHG Product Road Test to help set a worldwide standarekfguring a products lifeycle

impact on the environment. He also led an effort in which the company partnerdudtigt Carbon Trust to

YSI &8dzZNBX NBLEZNI | YR NBRdzOS (KS ®Arantkd eetdil prodactd: Medalso2 ¥ (K S
AYAOGAFGSR GKS LldzofAaKAYy3d 2F GKS O2YLI y&dQa acClkNY G2
related to the 4PQ of sustainability which he helped develop: People, Planet, Poultry and Progress. Helgeson has
aBachelo & R i@ BuNiBeSs Administration from the University of Denver. He earned his Masters of Business
Administration from the University of MinnedotQ& / I N a2y { OK22ft 2F . dzaAySaa a

Summary of remarks

GNPisavalues SR ylIGA2ylffe O2YLISGAGAGS O2YLI yes: gKAOK
aeaiSyé it0pld $pring pracessing facilifhe facilityuses approximatdy 1.2 million gallons of water

daily, and treas and reuse 25% of that in noffood-contact areas including irrigation, compressor cooling, and

truck washing.

Due to thescaleof the facility, investments in water reuse and sustainabiitgre made andmany benefits from
reuse implementatiorwere identified,

AyOft dzZRAY3IAY &dzZLJILl2NIAYy3 D2
protection goals; helpinGNPto meettheir
climate protection goals; creating an
operational model for the agculture industry
and other private indusies. GNPfeelsthat
their efforts have helped to highlight an
important area of opportunity foMinnesota
engaginghe agricultural industry in water
protection goals and opportunities.

Dbt Qa &adlrasS 2F G4KS FNI 6FGSNI GNBFGYSyld aeadsSy
Barriers:

1 GNP is &ood producer, not a water utility or technology compatiyis is not a core part dhe business,
soit can be challenging to prioritizettie process is difficult

1 There are a number obenpeting demands for time and money

1 /dzai2YSNE KI @ SsuRodn ehdirdnredtd sustair@biligy K
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PART 2WorkshopOutcomes

Over the course of the day, attendees were asked to identify and prioritize the barriers ®treysencounteed
in their work Their responses pertained predominantlyréonwater and watewater sourcesThe top five
barriers for eaclof thesesources, as identified by the attendeewjere:

Cost is high, and potable water is inexpensive

Lack of state or national policies/guidelines for oversight and management of
decentralizechon-potable water systems

Lack of water quality/performance standards for decentralized water systems

Water appropriations permits and reporting processes are discouraging

Rainwater

Not enough public health or risk data

Cost is high, and potable vea is inexpensive

Treatment requirements are not in line with use

High chlorides in treated wastewaters is a challenge for industrial reuse

B W N EOREEE

Lack of state or national policies/guidelines for oversight and management of
decentralized nofpotable watersystems

Wastewater

5. Lack of water quality data on alternate water sources

These barrierbecame the focus for an interactive work session at the end of the day, in which participants were
invited to discuss in small groups what strategies were needed to gettmagtentified barrier, and whghould
be at the table as we do this work.

Attendees identified that the most significant barriers to reuse are matters of policy moreotttanhnology or
perception. It is fitting, then, that the strategies offered foowing past those barriers aedsolargely focused on
addressingpolicy and regulationd/Vhile the problems arelearlycomplex, commonhreads exist across
strategiesthat delineatecategories oboth reuserelated challenges anithe necessanactionsteps that mustbe
takento advancereusein Minnesota We identified the following categories

1 Hllin knowledgegaps While the science and technologywolved in designing, operating, and monitoring
water reuseprojectsare largely known, there remain sorti@ngs we need to understand better.

1 Update and streamlire regulation: There is aneedfor clear standardshat reflect the nuances of reuse
andareset at an appropriatscaleof governanceanda need toadvocatefor ordinances and codebat
ensurethose standardsare met

1 Compel actionThere is aneedfor clearer information on the benefit and need for reuse to share with
decision makers, developers, planners, and the communiBsdo generate greater publigill to expand
reuse in Minnesota

Thisfinal section of thesproceedingsxploreseachof these action categorida greater detail, using case
studies to illustrate needs and opportunitiés.

! Freshwater Society will be publishing a report on how to make more efficient use of existing water supply in Minnestitis ke,
containing a chapter on water reuse that will continue the exploration of thigtop
13



Getting started appreciatethe nuances

Both speakers and participanttearlyemphasized thabefore barriers
can be addressed in order to advanater reuseit is necessary to
understandand clarifythe manynuances that exist related tend use,
source, and jurisdictionalversight.Within eachof these areaghere is
abalance that must be struck beeenriskand risk management.
Source treatmentapproachesandthe water qualitystandardfor the

end use are based on ridk. determining approaches, we must ask
awhatis the potentialfor adverse human healtimpact, giventhe
intendeduse What pathayensmay be presenin the source water?
What is the likelihood that people could come into contact with those
pathogensHow can regulation and poli@ppropriatelyprotect
environmental and human health given what is known about source
use?Our abilty to clarify and promote appreciation tfiese nuancess
fundamental toencouraging reuse as a strategy that makes best use
existing supplies

Recoqgnizalifferencesin end use

In a typicacommunitywater supply systemnthere is a single delivery
(pipe) infrastructureandall water is treated to potable (drinking water)
standards before entering thgystem. In other words, the water used t
water lawns, flush toilets, and wash laundry all gets cleaned to the s¢
level as watefor drinking and is dévered through the same pipes
regardless of how it is usetlowever, treatment does not need to be
equal across all uses.

At this time,with guidance from the Minnesota Pollution Control
Agencythe Minnesota Department of Health has identified threedksv

TREATMENT FOR ENIEUS
ONEKA RIDGE AND GNP

of minimum treatment standards for reuse of wastewater:

Oneka Ridge Golf Course irrigates
the gof course using a
stormwater pond that manages
runoff from 915 acres of land.
Golf course irrigation has less
potential for human contact.
With lower risk for the public,
there are less treatment
requirements.

Dbt /2YLIl yeQa N
facility treats effluent for use in
everything from washing vehicles
to irrigation around the property.
They are piloting treatrant to
drinking water quality for use in
food-contact areas.

These vastly different end uses
demonstrate the need for
different standards.

As new standards are set,
ensuring that the standards
reflect the nuances in end use will
be key for ensuring proj¢s are
costeffective.

Minimum Treatment Types of Reuse

Disinfected Tertiary
Secondary, filtration,
disinfection

Edible food crops

Toilet flushing
Decorative fountains
Cooling towers

Disinfected Secondary 23
Secondary, disinfection

Roadway landscaping
Nursery stock
Cleaning roads
Industrial boiler feed

Disinfected Secondary 200

Secondary, disinfection Nonfood bearing trees

Irrigation of golf courses, etc.

Fodder, fiber and seed crops

14



However, while there is varigtin treatment standardstheir WATER SOURCE TREAYME
appicationin projectsis not always in line with the end us&his CHS FIELD AND WASPH®ER
causes friction through extra cost and delayarriers identified at TREATMENT PLANTS

multiple points throughout the workshop.

CHS Field collects rainwater from
Recognizelifferencesin source the roof for use in irrigation and
toilet flushing. Though rainwater
isamongthe cleanest of reuse
sources, it still contains many
contaminants.

Similarly, diferent water sources contain different contaminants, ano
one-sizefits-all approach to treament is not appropriate.
Contaminants of concerdiffer betweenrainwater, graywater,
stormwater, and wastewater. Treatment standards also neethke
into consderationthe reuse watersource. The requirements for the
treatment of rainwaterpale in
comparison to those needed at
Jurisdictional oversight of reuse projects in Minnesota is complex. wastewater treatment plants such
While it is understood that there end should beversight of reuse as those managed by the
projects,whois regulatingor what and where here is overlap remaing Metropolitan Council. Treatment
confusing at the start of projects, especially in communities new to | plants need to remove everything
reuse or implementing a new type of reus#hile agencies may see from human waste to chemicals
clear distinctions and understaritdeir own rolge the picture is less andpharmaceuticals.

clear for those not involin the regulation of reuse. This can lead tc
surprise, confusion, and frustration.

Clarify differences in jurisdiction

While the treatment needs are

greater, the volume that can be

treated is also greater and

consistently available, making

wastewater reuse an important

1 Department of Healthdrinking water protection anevhen option for augmenting drinking
there is potential for human caact water supplies.

9 Department of Labor and Industrywhen a project involves
any amount ofndoor plumbingor plumbing connections to outdoor facilities

1 Department of Natural Resourcesquatic habitat protection, and the management of water quantity
(including groundrater and surface water) through appropriation permitting

1 Minnesota Pollution Control Agencyreatment and discharge of stormwater and wastewater

Generally in Minnesota, state agency involvement falls along the
following lines:

However, while these appear to be neat and clear jurisdictional divisions on papadarity is lost in @cticer
especially for those attempting to navigate the regulatory system to get projects permitted and built. A
combination of nuances leads to this lack of clarity. The factors that contribute to this complexity include:

1 There are multiple water sourcéisat can be used in reuse, and each source has a range of potential
contaminants that may be involved

1 There are multiple possible end uses with a range of purification requirements depending on type of use
and potential for human contact

1 Each component dhe reuse system may involve different regulatory agencies

15



1 Multiple agencies are tasked with managing sometimes
overlapping aspects of project planning, approval,
implementation, and oversight

I There is no clearly defined process for getting a project Nuancesn enduse affect the
permitted and built jurisdictions and codes involved.

REGULATING WATERABK
RAINWATER HRAVESTING

Indoor use and combined systems
are regulated by plumbing,
health, and stormwater code.
Outdoor use systems only apply
stormwater code.

The Water Reuse Interagency Working Grchas drafted
information to help clarify and convey jurisdictional involvement in
water reuse projects. We have adaptadd expanded upothis
information, and included it oithe following page.

Ultimately,the conversatioraround nuances in water reusenters

on the need to understand and manage risk, while recognizing tha
not all water needs to be treated to drinkirvgater quality. Striking
the balance between these would allow for water quaditgndards
based on end use and more cadfective and resourcefficient
treatment of different sources, all while protecting public health.

Further nuance enters into the
picture when surce is
consideredThese and other
nuances are illustrated in the
chart on the following page.

Establishing a defined process to permit and build reuse systems would remove a layer of uncertainty, increasing
the confidence municipalities, planners, and developers feel in knowing that their efforts are in compliance with
various codes and requirements, and that their projects are safe for their communities.

2The workgroup is comprised of representatives from Minnesota Departments of Agriculture, Health, Labor and Industry, rahd Natu
Resources, Pollution Control Agency, Metropolitan Council, Plumbing Board, University of Minnesota Water Resour¢ces € 8uzrd
of Water and Soil Resources. The University of Minnesota will collect and analyze field data to support Mispestita coldveather
climate health risk assessment.
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Nuances in the regulation of water reuse
The infomation below has been adapted with permission from a draft document of the Water Reuse Interagency Workgroup.

Roles of Regulators at Different Points of a Reuse System
Source Capture/Storage Treatment Distribution End Use
DLlIregulates the drainage or MDH has bioad authority over DLIregulates use within buildgs MDHregulates injection well$has
collection from roofs and drinking water quality and public | and drainage systems controls onfiltration in vulnerable
) - catchment systems health in evaluating the safety of . DWSMAs, ERAs, asdmeWHPAs
Rainwater Not explicitly regulated reuse systems. DNRregulates ifvolumes :
collected/used>10,000 gallons per| DLIrequiresbackflow preventerso
DLlhaswater quality treatment day or one million gallons per yeal prevent crosscontamination with
requirementsfor rainwater. (some residential exceptions). potable water sources.
DLladmiistersplumbing MPCAregulates disposal of MDHrequires graywater disposal | MDHis involved only if the end use
code, which governthe graywater as a component of to be certain distances from wells,| is potable, as drinking water
design and installation of wastewater,includingspecific . standards would apply.
. ; DLlIrequires graywater and backug
graywater systmsas well as | technical requiremers for . .
lumbing licensing septic tanks, pumpslispersal in _ systems to be separ_at_ed through DLIW(_)uId require avariance for
pium : Lack of standardized treatment | plumbing code for piping, makep | uses in buildings.
Graywater requirements all graywater trenches, seepage beds, though DLI can set treaent water, backflow provisions, cross
systems require a variance mounds, aigrade systems. i ts th h vari - . — MPCAregulates discharge to surfac
requirements through variance. | connections, teing requirements, . . ;
- . . waters andand discharge (including
o County or Cityissuegpermits DLImandates that public sewer and setbacks irrigation), issues guidance on reust
9 for volumes < 10,000 gal/day | and water be used if available, 9 ’ g
g requiring a variance for
@ graywater projects.
@ MPCAprovides guidance in MDHis evaluating for theafety DLlIregulates use witin buildngs MDHregulates injection welland
() capture and storage of of common stormwater reuse (andhas broad authority to infiltration in vulnerable WVSMAs,
9_: stormwater in the Stormwater | installations regulate stormwater conveyance | ERAs, and certain WHPAs.
(©] Manual. systems, but does not regulate .
@ I . DLIrequiresbackflow preventers
R irrigation systems unless combine : .
. L and compliance with MDM&ell code
© | Stormwater Not explicitly regulated with indoor use. o
5 to prevent crosscontamination.
8 DNRregulates ifvolumes Stormwater use within buildings
collected/used>10,000 gallons per| requires a variance.
s el one m|||_|on gallon_s peryea MPCAissues permit§or stormwater
(some residential exceptions). . P
discharge and infiltration.
MPCAregulatesmunicipal and | MPCAregulates thedisposal of MDHrequireswastewaterdisposal | MPCAregulates discharge to surfac|
industrialsources of wastewater includingpecific to be certain distances from wells.| waters andand discharge (including
wastewater. tseecr;ir:;c;glnLeSqU|lr;1mesn; ;or MPCAregulatesmunicipal and irrigation), issues guidance on reus;
County or Cityissuepermits °p 1S, PUIMP industial disposal to surface MDHapplies drinking water
fi | < 10,000 gal/da; cla e U EE D S i waters subsurface, and land standards to potable end uses; a
(el VelmmEs 000 9alaY | e ds, mounds, or agrade Lack of standardized treatment S ' 0 J FI’ o
Wastewater | pi|would require a variance | systems. though DLI can set treatment | Metropolitan Councilpermits any \;azﬁgffng?::gnbe EER ity
for all wastewater systems : requirements through variance. | gischarge to the metro system q I :
DLImandates that public sewer " . L . . .
L (many large cities/sanitary districty DLIrequires avariance fouse in
and water be used Hvailable, . . L .
- . also have this authority). buildings, and upholdsIPCA design
requiring a variance for ;
. L requirements
wastewater projects. DLIregulateswastewater piping
within buildings and property lines| USEPAnvolved in aquifer injection.
DLI Department of Labor and Industry (or local plumbing authority) ERA Emergency Response Area WHPA  Well Head Protection Area
DNR Department of Natural Resources MDH Minnesota Department of Health
DWSMA Drinking Water Supply Management Area MPCA  Minnesota Pollution Control Agency
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ACTION NEEDEDO ADVANCE WATER FEU

Fill in thegaps

While we knowa great deahbout the quality of sources, and the treatment read for different end usesthere
are gaps in knowledge and practicentified during the workshoghat need to be addressedlltimately, there
arethree principalknowledge gapategories quantifying and managirtpe potential human healthisks
assocated withdifferent water sourcesexpanding our understanding tdeoffs between water reuse and
environmentl impacts and clarifyingthe true cost of water and how financial incentives affect reuse.

Quantify and manage risk

Welack a thoroughunderstanding of thepossiblerisks to human healthelated to differentwater sourcesand

the range of end uses. In general, there are three categories of end uses: outdopotadie, indoor non
potable and indoor potableHuman contact MIGHT occur with anytieése, but typically, outdoor nepotable
water usesinvolve lower riskNonetheless, theotential risks for all end uses must be quantified and managed
appropriately and treatment standards developed and applied accordingly.

Understandradeoffs

WaterdzdA S R2Say Qi 200dzNJ Ay |+ @ Odzdzy® 2 §SNJ dzaSR Ay 2yS
purposes, with ripples of impact on the ecosystems and the users who depend on that water. It is essential that

we explore reuse fromraintegrated ot #S 61 G SNE LISNBRLISOGA GBS C2NJ SEF YLX S
more rainwater and stormwater reuse will decrease the amount of water soaking into the ground, further

depleting aquifers Or how might the use of chlorides in treated wastewater add toritké pollution in surface

and groundwater, and what alternatives are there? For wastewater reuse, how will reductions in treated

discharge impact the quality and quantity of water supply for downstream users?

Clarifytrue water costs

By far,the most fraquently namedbarrier to reuseby workshop attendees was thairrent lowcost ofpotable
water, creating no incentive for exploratioor implementation ofreusepractices

When potable water is as cheap as it is in Minnesota communities, not only isrtbeemough money to pay for
infrastructure upgrades to fix leaks and increase efficiency, the low price also serves as a disincentive for water
reuseprojects Developers and property owners, cognizant of the need to meet their bottom lines, will ngt likel
rush to pay anything additional for water reuse projects, espeacigign faced with significant barriers, and

without any mandates for inclusion of reuse or incentives to reward their efforts.
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It is essential that waccurately quantifghe true costof water. We must
ask awhat is the best way to cover #hcostZ How do we encourage more
reuse to take place given the cost obte projectsZeveral areasieed to
be explored:

1 The effectiveness of disincentives, such as increasgdr feesto
motivate consumers to conserve water

1 The effectiveness of incentives in promoting reuse systems in n¢
development, redevelopment, and retrofits

1 The opportunity to align reuse projects with other watedated
goals to provide for mutual bene§iand reduced cost

By reviewing pricing structures, incentives, and mandates in other
communities where thgequestions have already been addressed,
Minnesota could identify what makes the most sense here, and begin ta
change the nature of the game.

Update and streamline regulation

There is a need for clear standards that reflect the nuances of reuse an
are set at an ppropriatelevelof governanceAnother of the most
significant barriers for both wastewater and rainwater reuse was the lac
national,state andlocalstandardsfor design and proces%his lack of
standards leads to a series of issues:

Uncertainty about what is possible or even required

Lack of guidance for design or process

Lack of basic consistency in regulation across local jurisolcti
Treatment regudtionsthat arenot in line with end use
Continuation of status quo fqrermitting and building of reuse
projects

= =4 =4 4 =4

WATER REUSE POLICY

San Francisco has been a leader
policies that promote reuse. A
limited water reuse ordinance
passed in 1991. San Francisco
faced manyof the same
challenges Minnesota faces today
from uncertainty around who sets
standards to questions around
oversight and authority.

Their success stems from the
concrete actions they took to
clarify standards, investigate
appropriate roles for the diffemt
agencies, identify funding
strategies, and clear the way for
both centralized and
decentralized opportunities. San
CNI yOA&a02Qa LINB
conservation, combined with the
recognition that more than 50%
of residential and almost 95% of
commercidwater usage was not
for uses requiring water treated
to a drinking water quality,
provided incentive to pursue
reuse sooner than Minnesota did.

1 Resistance from local jurisdictions not comfortable taking on
projects without standards in place

Most speakers identified two drivers of rezisconcerns over sustainability of water supply, and fuppmpulation
growth. Thechanging climatgeshrinking aquifersand growing populationsreatea newset of planning and
design constraintsvithin which planners, decision makers, and developersogarating. Water reuse has been
identified nationally as an important strategy for addresdimg new realty. Howeverchallengesvill remainas
long as standardsand the codes and ordinances based on thedo not reflect this new context

The challengedre is in setting standards at the approprid¢éeelof government, and under the appropriate
authority. National water reuse standardaslatedto public health are currently being developed through a
national research group led by Paula Kefmfethe SarFrancisco Public Utilities Commisgiand the National
Water Research Institutd_ikewise, national precedent often exists where policy does not, providing some
guidance on what is possible and required. However, aside from a base set of regulatidosatimature of
climate, water supply, and population demand leaves most regulation to the states. Andhendds a need for
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flexibility in standardevenat the levelof individual municipalities, the majority of regulation again will be at the
scaleof the state in order to ensure consistency and adequate authority and resources for review and
enforcement.

Most regulations are set at state agencies alreduiyti KS NB I dz | G2NE | dzi K2NRG& R2Sa
expertise For instance, indooran-potable use is currently regulated by the Department of Labor and Industry
through the plumbing code. Even though there is high chance of human contact through toilet flushing, clothes
washing, and other nopotable uses, there is no current regulatiftom the Department of HealtHJpdates to

current standards and development néw standardsneed toconsiderthe nuances in source, use, and

jurisdiction.

Finally, as updates and changes to regulations are made, it is important that actoregulatory anguage is
usedacross jurisdiction® describe who regulates what, what is actually regulated, and what standards are used.
This will remove yet another level of complexity and ambiguity that is not only unnecessary for effective
regulation of reuse, bun fact hinders the development of reuse projects.

Compelaction

Workshop participantdighlighted the need for education around the specifics of water reuse and the
opportunities it provides. Even after regulation has been streamlined, incentives reljiewd common language
adopted, getting planners, poliapakers, and developers to incorporate reuse will still take intentional efforts.

Perhaps the most significant need here igptomote and facilitate consideration ofuse earlier in project
planning. Currently, adding reuse to a project typically is justthat addition.Asclimate change, population
growth, and shrinking groundwater supgseate new design constraintplanners and polieynakersneed to
considemolicies which encourage water reg) and incentivizeleveloperdo make water reuse a key part of
projectsthrough early incorporation in the development process. Communitiesradsd tobe willing to
advocate for reuse in projects, and ask for those politiaswill encourage reuse Meéryone has a role to play in
increasing the number and scale of reuse projects in the state.

These stepsequire that actors at all levels know about water reuse. While there are clear roles each of us could
play, efforts in those roles will not be efféat without education around what is possible, what is required, and
why reuse is needed. There are many resources available to engineers, project managers, and water supply
technicians, but there is littlmmformation available nationally (and nothing lalty) for the laypersorfollowing

the other recommendations from this report, the final step is communicating all of this information in clear,
concise language, made readily and appropriately available to the public.
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WHAT HAPPEBINEXT

This proceedigs report hagoveredthe information presented and collected at the Water Reuse Workshop held
in Saint Paubn May 2, 2016. It is intendegs an overview of what is currently possible, what is not, and what
needs to happen in Minnesota to make water reasmore available and feasible solution.

We stand at pivotal time for advancing water reuse in the state of Minnesota. There is a heightened awareness
of the need for water reus® help meet our water needs ithe nearterm future contextt acontext ofa

changing climate, growing population, and shrinking aquitddsiressing the barriers to water reuse will largely
require policy and regulatory changesdthese changemust be rooted in a fundamental acknowledgement of

the highly varied quality of swces and treatment requirements for different end uses

Strategies to address barriers have been included throughout, and are summarized below:

1 Fillin gaps in knowledge
0 Understand how reuse impacts other water bodies and those depending on them
0 Quantiy the true cost of water, and how to pay for it
0 Review the effectiveness of financial incentives and disincentives on promoting reuse
1 Update and streamlire regulation:
o Clarifytreatment standardselative tovariedsourcesand end use
o0 Ensure that authdty matches the area of expertise
o0 Remove redundancies in oversight to streamline the process
o Establish a common regulatory and messaging language across agencies
1 Compel action
o0 Create educational information that actively engages-technical and nowegulatory audiences
o0 Encourage local poliaypakers to update codes and ordinances to reflect nuanéermed
standards, clearing regulatory hurdles at the city and county levels
0 Encourage developers to consider water reuse in the early stages of projecingann
o Establish a defined process for designing, permitting, and installing reuse systems

Freshwater Society is pleased that the state agencies have come together to form the Water Reuse Interagency
Workgroup with the goals of developing consistent messagangss agencies and gathering information needed

to build an efficient and understandable regulatory and implementation framework that addresses public health
protection and ecosystem benefit§his is an important first stegnd a critical vehicle faddressngmany of the
recommendationghat came out of the Water Reuse Workshop.

Freshwater Society will actively pursue a policy agenda informed by the barriers and strategies included in this
proceedings report in the coming years. We will also contiougork with our partners to provide guidance and

AdzLILI2 NI G2 Y20S KSR 2y 20KSNJ adNF G8S3A8a GKIG R2yQ

expedite that process, and allow reuse projectb&zome more feasiblen Minnesota.
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PART 3WorkshopCase Studies

City of Hugo

Location:Hugo,Minn.
Project OwnerCity of Hugo
Project PartnersRice Creek Watershed District (RCWD)

Project descriptionThe project consists of a large
stormwater pond that was excavated along the 18th tee
and fairway that collects stormwater runoff from 915
acres of land. From there it is pumped and used by Oneka
Ridge Golf Course for irrigation instead of groundwater.
Excess water beyond that needed for irrigation is sent to
an infiltration system in the sdhwest corner of the golf
course. RCWD expects that this project will reduce the golf course's dependency on groundwater for irrigation by
40-50%and remove up to 75 pounds of phosphorus from runoff to Bald Eagle Lake annually.

Project cost:$689,000

Furding:$497,1000 £ Sy 2+ 1SNJ CdzyR AN} yiG FTNRY aAyySazialqQa /S|
$113,700 in matching funds were provided by the RC@iy of Hugpand Oneka Ridge Golf Course.

Primary reasons for pursuing this projedlanaging Groundwatef dzLJLJt € = 2 KAGS . SENJ [ F 1S
wSdza ST wSLX Sy A #dod corltdd &ndl iader qRalitiIROVEd WaBrXjuality in Bald Eagle Lake,
population growth, conservation goals (17% reduction in water.use)

What barriers were encountered ithe development and/or installation of this project®ncertainty around
health and safety standards, uncertainty around upfront and {texgh funding and maintenance, slow relgtory
process, cost ineffectiveness of small projects, best management madtidl evolving, public attitudes regarding
stormwater ponds, infiltration and reuse at odds)certainty around future use of golf course land and
easements, effect of project on water levels downstream

Strategiesfocus on simple end use (irrigatioa)d on larger, less complex mtfimily residential projects

What was necessary for succeds&rge area from which the stormwater is collected, stormwagerse is part of
a larger intgrated water management plaprivate landowner willing to particgte in project, public funding
sources

Who is managing the longerm maintenance?TheGolf Course handles dag-day maintenance and operation.
City of Hugo and RCWD are responsible for replacement of pumps and maintenance of stormwater pond.

What are thebackup plans for the systemPhe Clean Water Fund grant requires operation and maintenance for
25 years. If irrigation of the course from this source ceases for any reason, such as a change in land use, there is a
backup infiltration system that can acdapnoff from the pond.
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