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Wakefield Lake Project Contacts

~ Tina Carstens —- RWMWD Representative

~ Erin Anderson Wenz & Jen Koehler — Barr
Engineering Project Contacts

What is a watershed?

A watershed is an area of land from which
all of the storm water that it drains flows to
. he .

« Other draina
features

Source: MPCA




Wakefield Lake Watershed

Watershed
Characteristics

Watershed Area =
944 acres

Direct Watershed to

Varied Land Use =
fully developed

Land Use

- Commercial
$$J corcourse
[ High Density Residential
- Highway
- Industrial/Office
- Institutional
Low Density Residential
Medium Density Residential
{ I naturavearkiopen

- Open Water
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Wakefield Lake Characteristics

» Surface Area = 22 acres

» Maximum Depth = 9 feet

» Average Depth = 5 feet
MPCA — Shallow L ake

Littoral Area (Area with enough light for plants to grow) =
22 acres (100%) 3

Dominated by Aquatic Plants
» Mixes many times throughout the summer
Primarily panfish; no carp observed to date

What are your thoughts and experiences
in relation to Wakefield Lake?

Do you have any past memories or
experiences to share'?

;'Do you have a vision for the lake?

3/17/2014



Let’s Clarify the Terminology...

‘ “ aired: When a water body fails to meet standards set by
PCA, it is listed as an impaired on the MPCA 303(d) Impaire
aters List and a Total Maximum Daily Load (TMDL) study is
required
Required by Section 303(d) ol the Federal Clean Water Act
MDL — Total Maximum Daily L oad: Water quality study to -

etermine allowable pollutant loading from point and nonpoint
sources to lakes/rivers so as to achieve the water quality
standards

:pproved by both the MPCA and the USEPA

350

TP Concentration (mg/L)

Wakefield Lake Historic Water Quality —
Total Phosphorus

| Average for Past 10 Years (2002-2011) =
360 | 106 ug/L

MPCA Shallow
Lake Criteria =

Wakefield Lake
Growing Season (June - September)

Mean Total Phosphorus Concentrations

Impaired for Excess Nutrients hbiaics

jl Listed in 2002
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TMDL Study Process

Evaluate Develop

Assess Determine Protection
Response

Water Pollutant and
Quality Sources t0 Improvement
Pollutants .
Strategies

Stakeholder Participation

Wakefield Lake TMDL
MS4s & Stakeholders

» Technical Stakeholders
— City of Maplewood (TAC):

City of St. Paul — MPCA
‘ — MDNR

— MetCounci
- RWMWD

— Ramsey
| AndALL of you!! Conservation
District
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TMDL study focuses on excess nutrients

he Problem: Cultural Eutrophication

“The accelerated increase in concentrations of
nutrients, primarily phosphorus and nitrogen, in a lake
as a result of human activities in the watershed”

Water Quality Parameters:
Total Phosphorus (TP)
Chlorophyll a (Chl a) :
Secchi Disk Transparency (SD)

Where does the phosphorus come
from?
External Sources
— Stormwater runoff fro

hard (impervious)
~~~~~~~ surfaces

— Leaves & grass clippings
— Fertilizers |
— Septic systems

— Point discharges
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Where does the phosphorus come
from?

~ Internal Sources

— Phosphorus can be stored in lake bottom
sediments and released when oxygen
levels are low

— Bottom sediment can also be re-suspended

and bring phosphorus into the water column

Where does the phosphorus come
from?

Internal Sources

winter | spring | summer | spring | summer
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Lake ecology: Shallow vs. Deep Lakes

Lake ecology

Shallow lakes fall in middle of the
spectrum

Generally less than 10 feet deep,
with maximum depth of 15 feet
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Shallow versus deep lakes

- During the summer, deep lakes thermally
- stratify, separating into layers based on
~ temperature

Wind action

oxygen poor zone

Graphic from Fin Farm LLC (http://www.finfarm.com/aeration.php)

Shallow versus deep lakes

hallow lakes do not form stable,
istinct thermal layers
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Shallow lakes have two typical states

Healthy, clear water state

— Lush and diverse aquatic plant population
— Balanced, healthy ecosystem
— Clear water

~ Poor habitat for diverse fish
& invertebrate population

Wind and bottom feeding
fish re-suspend sediment

3/17/2014
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- Phosphorus feeds algae and
causes algal blooms
Algae decreases water
transparency (or clarity)

Loss of dissolved oxygen in
water pnear the lake bottom

Shift in the lake ecosystem
» Fewer Plants
» Impacts on Zooplankton

~» Shift in fish species from

gamefish to fish species
 tolerant of low oxygen

levels (carp & bullheads)

TMDL Estimation Methods — Data Review

Review monitoring data — What does this
~data tell us?

3/17/2014
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Wakefield Lake Historic Water Quality —
Total Phosphorus

400 [ Average for Past 10 Years (2002-2011) =
260 \ 106 ug/L

350
I
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Wakefield Lake
Growing Season (June - September)
Mean Total Phosphorus Concentrations

Total Phosphorus in Wakefield Lake (2004)

0

Lake Surface MPCA Standard = 60 pg/L
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Sediment Cores

» Bottom Sediments -
Potential to Release
Phosphorus

Fossil Diatom Analysis -
Significant changes in
sediment composition
and rate since the early

1800’s; transitions from
mesotrophic to

eutrophic since
European settlement

Aquatic Plants

‘Aquatic Plant Surveys — 2008 & 2012
— Dominated by Aquatic Plants (96-99%) o

| H\HEWH\E\HH\EH
mentous Green Algae
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Fishery

Surveyed by the MDNR in 2006 & 2011
Stocked by the MDNR

— Fishing in the Neighborhood Program
Primarily panfish species

Black bullhead abundant

No carp

TMDL Estimation Methods — Modeling

Upstream Lakes
2 Internal
Loads

15
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Wakefield Lake Existing Conditions
Growing Season Phosphorus Budget
Internal Loading Existing Total

57 Ibs, 30.8%

¢ Sediment

Phosphorus
Load (lbs)

e Curlyleaf
Pondweed Average TP
Concentration 154
(ug/L)
MPCA
Standard 60
(ug/L)
Atmospheric
Deposition

Watershed Runoff

1lbs, 0.7%
128 Ibs, 68.5%

Wakefield Lake TMDL: Growing Season
Phosphorus Budget to Meet Standards

Total Phosphorus
Load (lbs)

Internal Loading

23 1bs, 22.3% Average TP
Concentration 154 60
Atmospheric (ug/L)
Deposition MPCA Standard
11bs, 1% andar 60 60

(ug/L)

Phosphorus Reduction

Needed to Meet the
MPCA Water Quality
Standards
Watershed Load 38%
Watershed Atmospheric
. 0%
Runoff Deposition
79 Ibs, 76.7%
Internal Load 60%
Total Load 45% (83 Ibs)

16
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So what can we do to reduce the
phosphorus load to Wakefield Lake?

RWMWD is taking
the lead on
Implementation (in
partnership with the

So what can we do to reduce the
phosphorus load to Wakefield Lake?

 Preferred Implementation Approach:
First, work on the Watershed Ioad

17
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Existing Watershed BMPs

Pond

PHAL-05 o Wicklander Pond | |

Grit Chamb |
ri amber Stormwater Ponds

Watershed BMP Maintenance Activities

18



Other Watershed Activities

Ongoing Activities:
Street Sweeping
Public Education and Outreach
Continued Maintenance of Existing BMPs

RWMWD permit program — redevelopment
and road reconstruction

RWMWD BMP Incentive Program

Residential Projects: 50-75% Cost Share

Ramsey-Washington Metro *//[(;)-//./ District

Home Find Our Office About the District Managers & Meetings Contact Us & Links

Permit Program
Our Projects . ] .

P Homeawner Kesidential Froperties
Water Quality Homeowner Residential Properties
Monitoring Commercial. Institutional and Government

Natural Resources Properties
Program

Best Management Practices (BMP) Incentive Program

Program Overview

Education Program The Ramsey-Washington Metro
" Watershed District (RWMWD) BMP 25
BMP Incentive Wg—"ﬂum Incentive Program offers financial,
Program ducational & technical assi to
BMP protect and improve water and

News & Events Incentive natural resources within our

WaterFest watershed (please see "District
Program | Maps" section for information

Library
Management Plan
Blog - The Ripple

on watershed boundaries).

Click on the illustration to the

left for a printable (pdf) flyer
Effoct about the program.

Site Map ¢ Purpose

3/17/2014
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Other Potential Watershed BMPs

icklander's Pond
‘Outlet IESF Retrofit

trface infiltration
kefield Park

Clean Water Fund Grants

TMDL waters €
o 0. | e Also working with
Bt lbAeeALEeE] 00 '
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Internal Load Reductions

Implementation Summary

Watershed (External) Load Reductions
Dredging Wicklander Pond

Grit Chamber Maintenance
Wicklander IESF Retrofit

Wakefield Park Infiltration Will achieve the required 38%

Spent Lime Expansion watershed phosphorus load reduction

Other Potential Retrofits (rainwater gardens,
retrofits with churches, commercial properties,
and schools)

Redevelopment

Internal Load Reductions

Curlyleaf Pondweed Mgmt Will achieve the required 60%
Alum Treatment internal phosphorus load reduction

o Estimated Cost = S$1.6 million to S2.8 million

3/17/2014
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Questions?

Ramsey-Washington Metro
o

District

resourceful. naturally. BAR

engineering and environmental consultonts.
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