Filtration Observations
in the Carver County WMO

West Metro Water Alliance
May 25, 2011

(Thanks to Kristen Larson, Carver County)




Approach: Adopt Plan, Adopt Rules, Provide Outreach

= Rules Require Infiltration or Filtration on
Sites with
— 1 acre or more of new impervious

— 1 acre or more of construction activity in
sensitive area

— 5 acres or larger of construction activity.

— Treatment Runoff volume based on MN
median storm event of 0.34 inches. (first
flush of impervious)




PRESENTATION HIGHLIGHTS

« HOW IS IT REALLY WORKING?
Photos and water monitoring results of different practices
1. Holiday filtration basin
2. Chaska High School filtration Basin
3. SW Transit parking lot filtration islands (raingardens)
4. Hazeltine Plaza filtration basin
5. Oak Valley filtration shelf
6. Porous pavement




Infiltration/ Filtration Monitoring

Primarily Observational (1, 2, and 5 years)
— Overall Appearance

— Function following storm event

— Depth of water

— Duration of flow

— Vegetation Health

Water Quality Sampling
— Phosphorous, Total Suspended Solids (TSS)




Water Sampling

Goals

— collect an inlet sample that captures the “1st
flush”

— Collect an outlet sample as soon as the outlet is
flowing

— Calculate the removal efficiency of the BMP for
Total Suspended Solids (TSS), Total
Phosphorus (TP), and Orthophosphorus (OP)

OP is also called dissolved P and is a form of P that
is readily available to plants.




Data Overview

= Limited (1 site) monitoring began in 2004 with
TSS and TP, more sites and OP were added in
2008

= To date we have 45 TSS, 26 TP, 22 OP “good”
measurements (inlet and outlet)

Inlet Water Average TSS Average TP Average OP
Condition Removal Removal Removal
Efficiency Efficiency Efficiency

All data

TSS > 10 mg/L
TSS > 20 mg/L
TSS > 50 mg/L




Holiday Filtration Basin

06/09/08 — looking east
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Results of Water Samples Taken — TSS

Average TSS Removal Efficiency for Holiday = 89%




Results of Water Samples Taken: TP

Average TP Removal Efficiency for Holiday = 56 %

Holiday Total Phosphorus
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Summary

Holiday infiltration basin is functioning well!

— TSS Removal Efficiency = 89%

— TP Removal Efficiency = 56%

There were a few instances where outlet samples
had higher concentrations than inlet samples but
these were all for events that had very clean inlet
water (<10 mg/L)
Vegetation maintenance issues (Mowing, cattails)
Basin may be filling in

— Almost always some standing water

— During some rain events water level overtops the outlet
structure




Chaska High School - Filtration
System

Installed 2004
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Results of Water Samples Taken — TSS

Average TSS Removal Efficiency for Chaska High School = 98%

Chaska High School Total Suspended Solids
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Results of Water Samples Taken — TP

Average TP Removal Efficiency for Chaska High School = 84%

Chaska High School Total Phosphorus
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TSS = 32 mg/L
TP =0.22 mg/L

TSS =5 mg/L
TP =0.04 mg/L




Summary

Overall, the design functions very well
— Average TSS Removal = 98%

— Average TP Removal = 84 %

— Average OP Removal = 75%

Outlet leading from filtration basin can be difficult
to sample

Basin appears to be draining correctly.




SWTC Park & Ride
Rain Gardens A & B

Parking Lot, MetroTransit Park & Ride
West of Hwy 41, south of Hwy 212
Installed 2008




Results of Water Samples Taken — TSS

Average TSS Removal Efficiency for SWTC Rain Garden = 67%




Results of Water Samples Taken — TP

Average TP Removal Efficiency for SWTC Rain Garden = 58 %

SWTC Rain Garden Total Phosphorous
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TSS =41 mg/L
TP =0.26 mg/L TSS =5 mg/L
TP =0.08 mg/L




Park and Ride Rain Garden Summary

= The rain gardens are
working well
— 1TSS =67%
— TP =58%
— OP =68%
= Looks good!
— Plugs/ plants not seeds

= Concerns

— Larger events fill basin
and wood chips float
and get washed away
during rain events
(occurs at both rain
gardens)

Wood cHips washed away, Rain
Garden A, August 1st, 2008




Pond (adjacent to filtration shelf)

South of Oak Valley
Townhouses,

North of Pioneer Trail,
East of McKnight Road
Chaska

F|Itrat|on Shelf

Images taken 6/4/2008




Design Details — Oct 2004

Pond
— N nlet

— S Outlet
Structure

The pond AND the
draintile leading out
of the filtration shelf
are both connected
to the S Outlet
structure

East Infiltration shelf

— Used for
Overflow AND
filtration of
nutrients and
sediments

2nd Qutlet east of
pond and shelf,
connected to S
Outlet structure —
drains into stream
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How is it working?

Collecting outlet samples
at this site is difficult

— QOutlet from the shelf rarely
has water flowing

THIS MEANS IT IS WORKING!

When water from the
shelf’s outlet can be
collected the results are
good
— Average TSS Removal
Efficiency = 60%
— Average TP Removal
Efficiency = 44%
— Average OP Removal
Efficiency = 56 %

Oak Valley Filtration Shelf, May 11th, 2010




Relating BMP Performance to Water
Quality Standards

Inlet Water
Condition

Average TSS
Removal
Efficiency

All data 87 %
TSS > 10 mg/L 89 %
TSS > 20 mg/L 90 %

92 %

TSS > 50 mg/L

Average TP
Removal
Efficiency

Average OP
Removal
Efficiency

Total Suspended Solids

Inlet Outlet
Concentration Concentration

203 (mg/L) 16 (mg/L)

Removal
Efficiency

92%

Total Phosphorus

Inlet Outlet
Concentration Concentration

0.37 (mg/L) 0.10 (mg/L)

Removal
Efficiency

73%




