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Agenda

7:00 — Welcome

Margaret Behrens, Vice Chair of the Ramsey Conservation District & President of the
Ramsey County League of Local Governments

7:05 — Introduction
Dr. Anna Henderson, Water Advisor to the Office of Governor Mark Dayton

7:15 — The Past, the Present, and the Possible: Water in (and under) Ramsey County
Steve Woods, Executive Director at Freshwater Society

7:45 — Snapshots of Waters in Ramsey County and Prize Drawings

8:00 — Climate Adaptation and Threats to Water Resources
Bryan Baker, Lead Principal Investigator for Inland Climate Hydrology at US Army Corp of
Engineers

8:25 — Final Questions and Wrap-Up
8:30 — Adjourn



Water Bar

Visit our friendly water bar!
Hosted by Ramsey Conservation Staff Joe Lochner & Brian Olsen

Taste water samples from:

St. Cloud — Surface water source

St. Paul — Surface water source

Shoreview — Groundwater source prairie du Chien-lordan Aquifer

White Bear Lake — Groundwater source jordan and Prairie du Chien-Jordan Aquifers

Minneapolis — Surface water source

Did you know? Approximately 80% of the population of Ramsey County
relies on surface water for their drinking water
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Opening Introduction to
the Year of Water Action
Anna Henderson

Water Advisor for the Office of Governor Mark Dayton
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The Past, the Present, and the Possible:
Water in (and under) Ramsey County
Steve Woods

Executive Director at

«<__FRESHWATER SOCIETY




The past, the present,
and the possible:
Water in (and under)
Ramsey County
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Why time and setting
maltter



13,000 years of Ramsey
County water:

First, get a glacier...






13,000 years ago

SW: puddled, little local flow
GW: tanked up
DW: NA

Use: mix of IA, SD, WI, & Ont



150 years ago

Gov. Ramsey said if we
drained the dimples we
would have productive lands
and less disease



There was precedent:

Thus saith the Lord:
“Fill this valley with ditches.”
(Il Kings 3:16)

(New International Version)



from the
BUREAU FARMER Aug. 1930

ays

to improve your farm

with DYNAMITE

— the easy, quick, low-cost way to clear your farma




. Altered
Hydrology



150 yealrs agoO (just five generations)

SW: ditching and draining!
GW: mostly untapped

DW: typhoid and visionaries
Use: 1st wave of change & UM






9]0, years ago (my parents)

SW: more of it, dead river,
and green lakes

GW: showing slow declines

DW: post-WWII| mess spreads

Use: suburbia explodes



Apparently we have limits

“Dilution Is the
solution to
pollution” unti it
Isn’t...




Federal Clean Water Act
1972

“...to restore and maintain the
chemical, physical and biological
integrity of the nations waters”



19708 - needed data
- needed knowledge

QOIOS - need action



So How Are Cities Doing?
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30 years ago

SW: mandated watersheds
GW: turned off once thru AC
DW: national regs & cleanups
Use: building out “right”






Do you know how much
Turtle Lake’s clarity has
changed
in 30 years?



Turtle Lake, Mean Secchi Depth
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Gervais Lake Secchi Transparency 1981-14
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Lake Phalen Secchi Transparency 1981-14
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LLake Owasso Secchi Transparency 2003-14
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Turtle’s back



WBL is rallying



Now

SW: trending the right way
GW: mostly the right way
DW: tested and reported



A Netflix Original Series



Our 2016
report



Annual Reported Groundwater Use
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West TC Metro (45 - 12






Future challenges

SW: water stewards!
GW: reduce the waste

DW: ag runoff (pes Moines)
Post 2034



Urban Runoff



. Rain gardens, buffers
. Keep rain where it falls
. Zlllion little decisions



Annual Road Salt
Symposium

NaCIl







So how are
things outside
the cities ?



Drain Tile



Installing drain tile



Total Phosphorus

Cropland/

c " ot asture runoff —
ommercia R 6.4%
Industrial D i

process water -, \ o
12.0% £ A ;
Human
waste —
10.9% 74 Atmospheri

deposition — 18.1%

Stream bgn L
erosion — 11.1%



Total Nitrogen

Septic Feedlot runoff
Urban 2% <1%
Stormwater
1%
Cropland
groundwater
30%
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Buffer needed



Buffer complete



The
Constitutional
Amendment

33% Habitat

33% Water

14.25% Parks

19.75% Arts & Culture



Support an

organization you trust
freshwater.org



Snapshots of Ramsey County Waters



Ramsey County Lake Sampling

e 30 Lakes
e 8 Samples per summer

WATER QUALITY GRADING SYSTEM
Grade Total Phosphorus Chlorophyll -a Secchi Depth

(ug/l) (ugh) (m) (ft)
A <23 <10 >3 >9.8
B 23-32 10-20 22-30 | 7.2-98
C 32-68 20-48 12-22 | 3.9-7.2
D 68-152 48-77 0.7-1.2 | 2.3-39
F >152 >77 <0.7 <2.3

(ugiL) is an abbreviation for microgram per liter

Metropolitan Council Lake Grading System

Lake Grade, 2015
C D

Bennett Como
Island Valentine
Long Wakefield
Crosby
Little Crosby

Silver (Col.H) |Silver (N StP.)

Bald Eagle

Gervais | 15 Lae Grades, Ra sey Coty, _‘

Grades based on Met Council values

Kohlman
2 vt Miles Data gathered by Ramsey County
Round B?Q é‘%y/‘// 9 L =R RAMSEY COUNTY




Overall Improvement

Change from 2013-2015

Lake Wter Quality Change 203-21

Ramse

Conservation District

Lake Grade
Change

2013-2015

I Decline
- Improve

Grades based on Met Council values
Data gathered by Ramsey County

R RAMSEY COUNTY




Impaired Waters, MPCA list

Impairments

* Agquatic Life - (ie, dissolved Oxygen)

* Agquatic Consumption — (ie, Mercury in Fish
tissue)

* Aquatic Recreation — (ie,
nutrients/eutrophication)

Changes

e 2016 Draft Impairment List
e Delistings
* Slow Process — dependent on data
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Impaired Water Bodies, Ramsey County 'mpaimmentList

== |mpaired Streams 2012

R a S e == Miles - Impaired Waters 2012
& MSeé y e 0 1.25 25 Impaired Waters 2016
onservation District

[ Delisted before 2016




Community Partners Grants

2013-2015 Community Partners Grant Projects

R

Rice Creek
Watershed District

Rice Creck
Watershed District

Vadnais Lake Area Watershed
Management Organization
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Ramsey County AlS Surveying

Aquatic Invasive Species (AlS)

* Organisms that live in water and invade
ecosystems beyond their natural range

* Presence of AIS may harm native ecosystems
as well as commercial, agricultural, and
recreational activities dependent on these
ecosystems (US Fish & Wildlife Service)

AlS Infestations in Ramsey County

Plants Animals

e Curly Leaf Pondweed e Zebra Mussel
* Purple Loosestrife e Bighead Carp
* Eurasian Watermilfoil e Grass Carp

* Flowering Rush * Silver Carp

vasive Species

In

[ Curly-leaf Pondweed
Y Purple Loosestrife

I:] Bighead Carp

Grass Carp

D Silver Carp

I:I Eurasian Watermilfoil %

- Flowering Rush
- Zebra Mussel

Infested atr of Rase County

R Data Source: DNR, Dec 2015*
= Miles Infested Waters List
Congvmgstgy’.!// 0 125 25 *Curlyleaf Pondweed & Purple

loosestrife are from 2010 list
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Prize Drawings
Prizes Provided By:

\ ‘1 LAND O'LAKES, inc.
<< FRESHWATER SOCIETY




Climate Adaptation and

Threats to Water Resources
Bryan Baker

Lead Principal Investigator for Inland Climate Hydrology at

US Army Corps
of Engineers.




Update on USACE Climate Preparedness and
Resilience Activities

Bryan Baker, PE

Climate Preparedness and Resilience
Community of Practice

ZAN USACE
Ve CLIMATE o
AND REEILIENCE

20 October 2016



Bottom Line Up Front (BLUF) on Activites

= Climate communication

» Reports and other
resources

* Vulnerabillity
assessments

= EXisting tools
u N eW tOOI S S;]E;iﬁ ?gﬁ:ii Adaptation Plan

* Emerging areas of
emphasis




Executive Order 13653

“Preparing the US for the Impacts of Climate Change”
|

» USACE is one of 30 named agencies in
new Council on Climate Preparedness
and Resilience,

= EO 13653 requires agencies to build on
recent progress and pursue new strategies
to improve the Nation’s climate
preparedness and resilience, promoting:
— Engaged and strong partnerships and e

information sharing at all levels of i
government . = -

— Risk-informed decision-making and the
tools to facilitate it

— Adaptive learning, in which experiences
serve as opportunities to inform and adjust
future actions

— Preparedness planning




Water:
Renewable or Exhaustible?

Exhaustible Renewable
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Climate Change is Inextricably Tied to Water

POST-FIRE
FLOOD/DEBRIS

- SEVi S PRE)(.(‘:II-PRIEXATT:ON
DROUGHT
TORNADOES HURRICANES OUG S EVENTS
LIMITIED EVMIDENCE STRONGEST EVIDENGE

| @ 425



Communicating About Interconnections and Interactions

Cochiti Canyon Flood

Dixon’s Apple Orchard

August 22, 2011




Basis for Hydrologic Assessments: Interagency
Archive of Climate and Hydrology Data

M AN OPEN ONLINE ARCHIVE OF DOWNSCALED

N3Y) AND HYDROLOGY FOR THE CONTIGUOUS U

= Fact sheet describes
Information contained in the

0 WE’'VE MADE GREAT PROGRESS

. . .
arC h Ive Wh I C h IS GLOBAL CLIMATE MODELS (GCMs) were nol designed to make projections CLIMATE AND HYDROLOGIC PROJECTIONS WERE
) of future climate on the spatial scales (10s of kilomelers) where many EXPANDED IN 2013 to include projections from the

USACE has been working with partners since 2007 to make numerical model projections of future climate and

hydrology available for easier use in water resources-related decision-making.

waler resource-refated climate change adaplation decisions will be made. new GCW outputs created for the WCRP CMIPS
- This means that additional modeling of GCM outputs is required fo make experiments, Hydrology projections were created in
CO n tl n u O u S I u d ate d them relevant lo decisions at thase scales. You can find those posi- 2014 for 97 combinations of GCMs scenarios over
processed climatology and hydrolgy outputs here: http:/gdo-dep.uclinlorg/ the contiguous US.
jownscaled_cmip_projections/dey ce.html

TUTORIALS ARE AVAILABLE at the archive along

] MODEL-PROJECTED CLIMATE INFORMATION downscaled to grids ~12km (1/8 with descriptions of the models and products.
S a ave aC C e SS O degree) on a side are available for the contiguous US and portions of Canada Additional training developed by USACE and

and Mexico domain for the years 1950 to 2099 using wo dilferent statislical partners in a linked series of courses is available
. downscaling appaches: Bias Comection and Spatial Disaggregation (BCSD) through the COMET Mettd program at this site:
th and Bias Comection and Constructed Analogs (BCCA), Both sets of outputs ttpsAfwwmeted.ucar.edy
e arC IVe a a ro u g were first created using combinations of the GCMs and driving emissions
scenarios used in the World Climate Research Program’s (WCRP) Coupled
Model Intercomparison Project, version 3 (CMIP3). The BCSD projected THIS ARCHIVE IS FILLING A DEMONSTRABLE NEED:

climatologies were used to drive the Variable Infilration Capacity (VIC) as of June 2014, more than 34,000 requests for

b}
C O r S M a S O raCI e Iiydrologic modef to project hydrologic changes in the westem LS. model outputs from mare than 1700 different users
had been filled.
’ MOVING FORWARD USACE WILL CONTINUE COLLABORATING to build and maintain the
to O S O rta S an archive o keep it current with the ever-changing science of GCMs,
] ) NEW WORK IS INDERWAY TO EXTEND THESE TYPES OF MODEL emissions scenarios, downscaling fechniques, and hydrologic models.

PRODUCTS to Alaska and Hawaii where no systematic downscaling USACE is using outputs from the archive now in most of its climate
of large numbers of GCMs for projecting hydrologic has been done,  change adaptation work around the: contiguous US. Model outputs at

V u I n e ra b I I It aSS e S S I I I e n tS This work will have interim products later in 2015 and in 2016, the archive have also been moved into CorpsMap to allow for easier
integration with USACE peospatial and hydrologic modeling.

A Mean-Annual

# Precipitation Change, percent %
CMP5 - CHIP3, 1870-1399
1o 2040-2068, 50%tile

E SCRIPPS INSTITUTION OF OCEANOGRAPHY |
X3 =USGS
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RECI ION
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USACE Recent Publications — Regional Series

» Regional literature syntheses for
21 Water Resources Regions
provide a context for

— Observed (historical trends) |
~ Projected (future trends) e
— Snapshot

Literature Literature
Consensus Consensus
PRIMARY VARIABLE Trend (n) Trend (n)

mﬂﬁ] ‘t mlﬂ}
& e
ﬂﬂ ﬁ n/lﬂ
~ d
TSR e
n{tsl ‘t ﬂﬂ

direction) was observed

d Projected Hydrology.

TREND SCALE

‘.1 Large lncrease 4 =Small Increase  wmm = No Change " Variable
= targe Decrese & = Small Decrease © =loLitesature
LITERATURE CONSENSUS SCALE
eeeeee m = All literature report similar trend ﬂ_ Low comsensas
Figure 1.1 o . § N
USACE Divisons nl vy = Majarity report similar trends 0 = Mo prer-reviewed literature available for review

(n] = mumber of relevant terature studies reviewed




Watershed Vulnerability Assessment: Summary for 4-
digit HUCs in Mississippi Valley Division, FRM

Summary Of HUC Resu |t5 Ralart a HIIC Ar HI M2 tA cshawr tha dietricte in aach
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Progress: Hydrologic Nonstationarity

From this....... To this......

Nonstationarity Detector

Nonstationarities Detected using Maximum Annual Flow Site Selection

30K Selecta HUC-4 watershed -
PO ORUM | 0902-Red -
o
CLIMATE CHANGE 5 2K Select a site
=
H = . H | RED RIVER OF THE NORTH ATFAR... ~ |
Stationarity Is Dead: g o
- [y
Whither Water Management? = Timeframe Selection
3
6.0y : —— H . 1901 2014
Kendorwicz? Denaia P Lotmoarsaiee Rona i J. Sreufiee’ £ N )
5
% 10K Sen: Parameters
= Larger Values will Resuit in
] Fewer Nonstationarities Detected
Fo b = S
e -t i - Number of Observations
s e Before A Nonstationarity
is Detected by CPM Methods

1900 1910 1520 1830 1940 1850 1960 1870 1980 1980 2000 2010 2020 |20 |
Water Year ) <[y

Heatmap
Cramer-Von-Mises (CPM] |
Kolmogorav-Smimav (CFM) |
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Energy Divisive Method | | 0 g 5
I [ ]

Lombard Wilcoxon

Pettitt |

Wann-Whitney (CPM) | | Bayesian Sensitivty

Bayesian [03

Lombard Mood Y AIE
Wlood (CPM)

Smooth Lombard Wilcoxon Energy Divisive Method Sensitivty

Smooth Lombard Moad 0 <[>

1900 1910 1920 1930 1940 1950 1960 1970 1980 1930 2000 2010 2020
Smaller Values will Result in
More Nonstationarities Defected

Legend - Type of Stafisti i Change being Detected
W Distribution W wean Variance Smooth )
Lombard Sensitivity
0.05
Mean and Variance Between All Nonstationarities Detected iy <[>
10K
tsggg‘f"‘ Mezn Petitt Sensitivity
oK 0.05 0 <>
Segment Standard Deviation g
(CFS) K
wewcncemag g SCIENCE VDL 317 0 573 N 01 We acknowledge the U.S. Army Corps of
bbb b AL Segment Variance Engineers' Institute for Water Resources for
CFS Squared) o making the tool for the stationarity analysis

freely available at hitp: /icorpsclimate us/
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Water Vear
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Projected Climate Hydrology

Range of 93 Climate-Changed Hydrelegy Models of HUC 0108

And from this.....

L wn

Exceedance Curve (Colors indicate climate mode! name)
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From Drought to Flood: Engineering for

Climate Change

= Context:

— What does it mean to go from drought to
flood?

—Why do | — and my agency — care about this?

» Climate Change

— How do we plan and prepare for highly
variable conditions in the future?




From Drought

U.S. Drought Monitor e e shes 45
hé" _ Valid 7 z__m. EST

Lroughf imascf Tyoas
= Delinzatzs dominant irmpacts
5= Short-Tem, typically lass than
G months (2.0 agricubuee, gresslancs)
L= LongTarm, Lypically graatar than
B months (8.¢ hydmlogy, ecology)
Inienaity
| D0 abnomally Dy
oY [ D1 Moderate Drought

‘tﬂ B 02 Severe Dmught

W O3 Extrerne Drought

W [ Exceptional Drougat

Author:
Arad Fpoey
LS Oepariment of Agnoudure

The Do oniior faeusss on broa-
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All Droughts End in Flood

The Precipitation Generation Process is currently running and began at 2015/05/27 21:30.

Texas: Current 7-Day Percent of Normal Precipitation
Valid at 5/27/2015 1200 UTC - Created 5/27/15 22:30

W

1. Timeframe » 2. Product » 3. Location 4. Units
@ Current Data @ States @ English
() Archive: Month/Year (Z) NWS RFC/Regions () Metric

Cumulative rainfall 20-27 May

Missing|
Data

Across the Texas Reqgion

* Record rainfall in May/June:
-14.4 inches in OK,
- 8.8 inches in TX.
* Biggest flood in 70 years
* 51 flood control lakes in flood pool
* 20 flood control lakes > flood pool

* More than $13 billion in damages
prevented by these projects

Utilizing > 50% Flood Control Storage: 37 projects
Utilizing > 100% Flood Control Storage: 11 projects

Heavy Precipitation May-June 2015 Ended Multiyear Drought

USACE

SLIMATE
PRAEPARETINESS
g AND AESILENCE




Connection Between Drought and Flood in Water
Resources Management

USACE

SLIMATE
PREPARETINESS
g AND AESILENCE

The amount of water

being stored in the
reservoir is at or below
the USACE authorized
level.

The inflow from the heavy
precipitation is able to be released
slowly, reducing the risk of flooding
to communities downstream as

planned. r

is enough storage in the reservoir
. to deal with the additional inflow.

The amount of water
being stored in the
reservoir in the event of
drought is higher than
the USACE authorized
level.

. Heavy precipitation occurs, but
. because of the high initial pool
* level, there is not enough storage
to handle the extra water. The

reservoir is at risk for overtopping.

The inflow from the heavy
precipitation needs to be released
quickly to prevent overtopping,
potentially flooding communities
downstream. (




Observed Precipitation Trends

Precipitation Change: 1900-2012
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Projected Climate Change

= National Climate Assessment:

— Heavy downpours
= Increasing nationally, especially over the last three to
five decades

= Largestincreases are in the Midwest and Northeast. Climate Change Impacts
- Iin the United States

= Heavy precipitation increasing in a manner consistent
with model projections

— Increases in the frequency and intensity of extreme
precipitation events are projected for all U.S.
regions

— Heat waves everywhere are projected to become
more intense, and cold waves less intense
everywhere.

- USACE
H SLIMATE
! PAEPARETINESS

3 AND AESILENCE



: - RCP 2.6 — Rapid
Projected Precipitation Extremes Emissions
Reductions

Annual Maximum Precipitation Changes in Consecutive Dry Days

USACE
SLIMATE
PRAEPARETINESS
y AND AESILENCE




Projected Precipitation Extremes RCP 8.5 — Continued
Emission Increases

Annual Maximum Precipitation Changes in Consecutive Dry Days

Change (%) Change (%)

&< 40 -30 -20 -0 0 10 20 30 40 = & -40 30 20 -10 0 10 20 30 40 =

USACE
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Projected Precipitation

Projected Change in Heavy Precipitation Events

Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)

=
1

Figure 2.19. Maps show the increase in frequency of extreme daily precipitation events (a daily amount that now occurs once in 20
years) by the later part of this century (2081-2100) compared to the later part of last century (1981-2000). Such extreme events are
projected to occur more frequently everywhere in the United States. Under the rapid emissions reduction scenario (RCP 2.6), these
events would occur nearly twice as often. For the scenario assuming continued increases in emissions (RCP 8.5), these events would
occur up to five times as often. (Figure source: NOAA NCDC / CICS-NC).

USACE
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Projected Precipitation

Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)

Winter Spring Winter Spring

Precipitation Change (%)

4l | | [T

-30 -20 -10 0 10 20 30

USACE
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Climate Change Impacts to Reservoirs — Flood Risk
Management (FRM)

= All USACE reservoirs
provide FRM

= FRM requires empty space —
all other purposes require e aa X DS e
water — the perpetual conflict %’ - . . . R

= The ability to maintain or o W
Increase risk reduction may z;
result in decreased ability to AV

Posilive Negative
Trends Trends

maintain other purposes

. Changes in flood magnitude Figure 2.21 Trends in Flood Magnitude — NCA#3
and frequency may require
poll reallocation to meet
project purposes




Change The Way You View The World

Technically, the glass is always full.....

e~




Every Challenge Holds Opportunity

= Climate change offers the
opportunity to look at existing
problems in a new way,
encouraging a system
approach and freeing us from

et o O

conventional wisdom CLIMATE CHANGE BUSINESS JOURNA
= Emerging market: EBI 2014 o
report IDs ~$2B global market
In 2013, poised to increase
SUbStantia”y after 2020 — s

there Is a business case for
adaptation




Adaptation Questions

= Why
— Adaptation is needed to manage unavoidable impacts
of ...

= Nuisance flooding
» Increased water temperatures

= \What
— What is at stake? What are the drivers?
= \When

— It Is about bringing more informed to ask the right
guestions

= \Who

— Everyone

= How
— Examples Next Slide




Floodplain Flood Warning Floodproofing
Policy and and Relocation and Impact
Management Preparedness Reduction

Storm Surge Seawalls and Detached
Barriers Revetmentis Groins Breakwaters

Maritime -
Forests/Shrub ;?;113; gﬁeaa:; \;Egitated
Communities o e eatures



Upcoming Conservation Events

Hometown Habitat Film Screening
Roseville Library, October 27t", 2016, 7:00pm

Climate Connections: Climate + Culture
Rondo Library, November 16", 2016, Noon

Ramsey County League of Local Governments
Annual Meeting and Program: Election Recap with David Schultz
Guldens Banquet & Event Center, December 8", 2016, 6:00pm

Climate Connections: Climate + Water
The Water Bar, December 16%, 2016, Noon



