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Executive Summary

The purpose of the Kohlman Creek Subwatershediatibn Study was threefold:
To identify an annual volume reduction goal for erahed areas tributary to Kohlman Lake.

To identify specific infiltration BMP opportunitiehroughout the Kohlman Creek
Subwatershed that would achieve phosphorus reduticetrofit projects.

To suggest potential infiltration opportunitiesareas slated for redevelopment in the near
future.

As a result of this study, an annual volume reductjoal of 3.2 acre-ft/year (138,797 cubic
feet/year) is recommended. In order to meet thari@t’'s short-term and long-term water quality
goals for Kohlman Lake, assuming other recommer@&dprojects are implemented, a minimum of
3.2 acre-feet (138,797 cubic feet) of water qualityume should be implemented each year in the

areas tributary to Kohlman Lake (Willow Creek, Kotdn Creek and Kohlman Lake Subwatersheds).

Water quality volumes achieved through the impletagon of the volume reduction rule in
redeveloping areas and through the District’'s BM#3tCShare Program should be tracked on an
annual basis. Where implementation of the voluetiction rule alone does not allow the District
to meet the volume reduction goal, additional pct§esuch as the ones presented in this report)

should be implemented.

Results of this study show that there are some g@p@drtunities for implementation of additional
infiltration and other volume reduction BMPs in tkehlman Lake Subwatershed. In particular, it is
recommended that the District pursue projects hlaae been grouped into specific neighborhood
areas where focused education and volume reduitibatives can be launched on an as-needed

basis.
The types of infiltration and volume reduction BMp®sented in this study are:

Impervious surface reduction

Infiltration basins

Biofiltration basins

Boulevard bump-outs with infiltration and biofiltian basins
Permeable pavement

Tree planting

Barr Engineering Company iv
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1.0 Introduction

1.1 Purpose
The purpose of the Kohlman Creek Subwatershediafibn Study was threefold:

1. To identify an annual volume reduction goalterms of cubic feet of water quality volume,
in the Kohlman Creek Subwatershed that, if achieead be expected to improve the water
quality in Kohlman Lake to meet a T@/L growing season average (June through
September) within 10 years and a!&JJL growing season average (June through September)
phosphorous concentration within 20 years.

2. To identify specific infiltration opportunitiebroughout the Kohlman Creek Subwatershed
that would achieve phosphorus reduction in retroffjects. These projects would offer
additional infiltration when implementation of telume reduction rule (Rule C, Number
3(c), RWMWD Rules, 2006) is not enough to meetdahaual volume reduction goal.
Projects that are not associated with redevelopméhbe limited, as implementation will be
limited by existing structures, etc. Itis thednt of this report to recommend the types of
retrofit infiltration projects that will likely benost effective in these areas. It is important to
note that not all of the projects mentioned herelldave to be implemented to meet the
goals for the lake (even the 6@/L goal). Rather, this report contains a numifespiions
from which the Ramsey Washington Metro Watershestriit (District) or others can choose
as needed when implementation of the volume rednectile is not enough to meet the
annual volume reduction goal.

3. To suggest potential infiltration opportunitiesareas slated for redevelopment in the near
future (road reconstruction projects are curretfily only areas with scheduled plans for
reconstruction). It is important to note that iiure redeveloping areas that are subject to the
District’s volume reduction rule slated for redey@inent, there may be other types of
infiltration projects that would be better suitedthe site, depending on what type of
redevelopment is planned. In these areas, devedapé likely have a number of
infiltration/filtration options available to themHowever, this report does provide ideas for
the types of infiltration projects that may be wsliited to these sites, given existing soil and
land use conditions.

1.2 Background

This study was preceded by tRbalen Chain of Lakes Strategic Lake Managememnt:Pla
Improvement Options and Recommendati@1sMP) (draft, Barr, October 2004), tikehiman and
Keller Lakes Total Maximum Daily Load Rep¢ftMDL) (draft, Barr, July 2005a), thieternal
Phosphorous Load Study: Kohiman and Keller Lafiaxr, October 2005b) and thehlman Basin
Area Water Quality Enhancements StBwgrr, April 2007) which estimated through modaglitihe

Barr Engineering Company 1
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phosphorus reduction necessary to reduce Kohlméer'sa otal Phosphorus (TP) concentration to

meet a range of different goals for the lake:

Ramsey-Washington Metro Watershed District’s (De$ts) short term (5 years — by the year
2012) phosphorus goal of 9@/L.

The District’s long term (10 years — by the yeal Z0phosphorus goal of 7AQy/L.

Minnesota Pollution Control Agency's (MPCA'’s) praea shallow lake nutrient criteria of
60! g/L. The target time frame for this goal is assdrtebe 20 years, (by the year 2027).

Throughout the course of several studies (hamesgeggbthe projects that will achieve these various
goals have been identified and recommended foremphtation. Figures 1a and 1b show the
estimated effect of these projects in terms ofrésulting phosphorous concentration of Kohlman
Lake. The estimated impact of the implementatibthe volume reduction rule (after 10 years and

20 years) throughout the Kohlman Lake Subwatershed is alstuded in these figures.

Figure 1a shows the modeling results for each elprecipitation conditions (“average”, or 2000-
2001 precipitation, “wet”, or 2001-2002 precipitat and “dry”, or 1988-1989 precipitation) as well
as a fourth, “Average of All Modeled Conditions”ratition which was calculated by averaging the
predicted water quality from each of the three mledgears. Figure 1b consolidates the information
presented on Figure 1a, by presenting only the tAge of All Modeled Conditions” values. On the
new chart, error bars indicate the range of phogphooncentrations that were predicted among the

three modeled precipitation conditions.

Figure 1a and 1b are intended to demonstrate thia¢ iBoard is managing for an “Average of All

Modeled Conditions” scenario (as opposed to a woase scenario):

The short term TP goal for the lake (B@/L) is essentially already met, especially
considering that the Enhanced Sand Filter and grenPable Limestone Barrier will soon be
constructed. These two capital improvement prgjectre identified in th&ohlman Basin
Area Water Quality Enhancements StBwrr, April 2007). This study concluded thatfikt
Kohlman Basin permeable limestone barrier and tifearced sand filter in the Beam Avenue
development site were pursued, a 6 percent reduatigohlman Basin's total phosphorus
outflows (particulate and dissolved) could be agbie The construction of the Kohlman
Basin permeable limestone barrier and the EnhaBeed Filter projects will be completed

! The method for calculating the impact of 10 andy2ars of volume reduction rule implementation #mel
assumptions that went into this analysis is inctuotetheKohlman Basin Area Water Quality Enhancements
Study(Barr, April 2007).

Barr Engineering Company 2
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this fall. The enhanced sand filter will be kefitline until plantings are established in
2008.

Macrophyte management in Kohlman Lake is also renemnded in the near future to better
control the lake’s macrophyte community for aedthahd recreational reasons as well as to
prepare for an internal load reduction projecthe take’s future.

The long term goal for the lake (T@/L) can be met with an additional 70 to 90 percent
reduction in the lake’s internal load.

In order to meet the MPCA'’s proposed shallow lakteda (60! g/L), more phosphorus
reduction is needed. Specifically, it was estirdateat an overall 25 percent reduction in
Kohiman Basin phosphorus outflows in addition ®0apercent reduction in the lake's
internal phosphorus load could achieve the §0. goal within 20 years It is estimated that
this 25 percent reduction in Kohlman Basin phospblayutflows could be accomplished
through construction of the enhanced sand filtet tae permeable limestone barrier along
with successful implementation of the District’slimme reduction rule (Rule C, Number 3(c),
RWMWD Rules, 2006) for all projects requiring a Dist permit or through the
implementation of retrofit projects throughout tkehiman Lake, Kohlman Creek and
Willow Creek Subwatersheds (all Subwatershedsuhahately drain to Kohiman Lake).

It is important to note that the effect of 10 ariy2ars of implementing the volume reduction rule
shown on Figures 1a and 1b assumes that develafiéize able to fully implement the volume
reduction rule on their sites. Since it is likéhat undesirable soil conditions will limit the aomd

of infiltration possible in some project locatiorise impact of the volume reduction rule on
Kohlman Lake’s water quality over the next 10 afidy2ars (as shown on Figures 1a and 1b) is
considered overly optimistic. For this reason eottetrofit infiltration projects are identified this
report to help the District meet Kohlman Lake’sdeterm water quality goals and, ultimately, to

remove the lake from the Impaired Waters List.

It was assumed that, at least for the foreseealled, annual volume reductions for areas tributary
to Kohlman Lake achieved during the permit procassdd be supplemented with retrofit infiltration
projects (on an as-needed basis) in the KohimaelC&ibwatershed. Figure 2 shows the boundary

of the Kohlman Creek Subwatershed.

1.3 Infiltration BMPs—a Responsible Reaction to Cli  mate Change
Climate change is an impending force that will aff€ohiman Lake and its watershed. Predictions
for the Midwest states indicate that we will expeige more days over 90 degrees Fahrenheit,
increased wind, more intense but less frequentrs@rents, and less snow cover with higher average

winter temperatures, among other affects (Seele§7p This means changes for the watershed—

Barr Engineering Company 3
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increased drying of soils and lower water levelfakes, wetlands and streams, stressed vegetation,
frequent drought, intense but infrequent storm &veand many other effects. The challenges

presented by climate change will likely become mevilent in the coming years.

Preparation for these changes should begin nows imhportant to capture stormwater where it falls
and store it in the ground for use by trees anatharge groundwater, rather than treating it as a
waste product to be discharged downstream. Ruhaffstill travels downstream after infiltration
limits are reached will arrive at the receiving emabody with lower concentrations of sediment and

phosphorous, and at a slower rate of flow and cdelmperatures.

By pursuing infiltration BMPs in the areas tribuytdo Kohlman Lake, the District is working to
counter the effects of climate change by both imnaprg the water quality of Kohlman Lake as well
as recharging groundwater levels and putting waterse where it falls in the watershed. This répor
suggests ways to capture valuable stormwater aed iken the Kohlman Creek Subwatershed’s

hydrologic cycle and groundwater tables rather tlesting it escape unused downstream.

Barr Engineering Company 4
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2.0 Process

The process of creating recommendations for alteraatormwater practices in the Kohlman Lake

watershed involved the following steps:

1. A GIS analysis of watershed characteristicsudrig:

Hydrologic soil groups classification; (United StatDepartment of Agriculture, or USDA,
soils groups C and D were eliminated for considerator infiltration basins. Areas with
these soil types may be considered for biofiltnafi@sins instead.

Well head locations; a setback of 50 feet was ek &r infiltration basins.
Depth to bedrock less than 12 feet.
Depth to water table less than 10 feet.

Streets scheduled for reconstruction.

2. The watershed was then inspected to surveyldaitacations for implementation of best
management practices (BMPs). Locations were mapjpésiial selection criteria used to identify
best locations were areas that:

Are relatively flat.
Have few existing trees, or trees that would tdkessome root pruning.

Appear to have abundant parking; some of which migheliminated.

3. The GIS analysis maps and the on-site watershacky were synthesized through additional GIS
mapping to determine suitable sites for BMP implatagon. From this, priorities for
implementation were identified. Also, street coustion schedules were examined for the
county and cities within the watershed and were padpalong with the BMP suggestions as this
information may be helpful in deciding how to predewith particular projects. For example, a
retrofit project should not be launched in an aredt will soon be redeveloped. However, the
District could use these areas as opportunitieseate treatment over and above what the
volume reduction rule requires by partnering wiithes, counties or other parties involved in
reconstruction activities.

4. The estimated impact of 20 years of implemeartatif the volume reduction rule, in terms of
water quality volume achieved through infiltratiomas estimated. This total water quality
volume was divided by 20 years to calculate an ahauerage. This annual average can be
considered an annual target for infiltration prageclf this target is met, it is expected that

Barr Engineering Company 5
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Kohlman Lake will meet the MPCA'’s proposed shalllake criteria after 20 years of
implementation (along with implementation of thé@t recommended CIPs).

5. The increase in volume reduction achieved byitaexhl infiltration projects presented in this
report were estimated as a total (the total watexity volume provided of all of the presented
projects), as well as by drainage area and fowiddal targeted neighborhood projects.

6. Several neighborhoods were identified as thst fisund of candidates for an annual targeted
volume reduction and public education/involvememigrams that could be used to supplement
the total volume reduction achieved each year. séleeas were chosen because they are fairly
flat, have space available in the street right-afpwr within the street, appear to have excessive
impervious surface, and have soil types of hydri@goups A or B which readily infiltrate.

Each of these areas have roughly the same voluduetien potential.

7. Preliminary discussions with City of Maplewostaff (Erin Laberee, Assistant City Engineer)
and North St. Paul staff (Dave Kotilinek, City Engir) were conducted to discuss the
possibility of implementing these projects in theuire, and to understand what challenges the
implementation of these projects (particularly themp-out options) would face. This discussion
dealt with design on a conceptual level, and weretargeted at specific project areas.

Barr Engineering Company 6
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3.0 Results and Recommendations

Results of this study show many opportunities tpleament BMPs in order to work toward the

volume reduction goal. Those most suitable optifmnghe Kohlman Creek Subwatershed include:

Impervious surface reduction

Infiltration basins

Biofiltration basins

Boulevard bump-outs with infiltration basins
Permeable pavement

Tree planting

Each is discussed below. Figure 3 shows the reednstruction projects that are currently
scheduled in the Kohiman Creek Subwatershed. Nnaroad reconstruction projects are planned
at present for the area. These areas are showwdoreasons: (1) they are areas in the near future
that may be subject to the volume reduction rutedfgh the permitting process, and (2) because
some infiltration projects may be required of thaseas, these areas may provide good opportunities
to cost—effectively go over and above the voluntuotion rule by using cost-sharing projects to

enhance what is already required.

Figures 4a and 4b show potential volume reductidPBmplementation locations in the Kohlman
Creek Subwatershed. Opportunities for tree plgnéind pervious pavement implementation are too
numerous to map. Creation of programs to promojementation of these BMPs wherever
possible is recommended. The following sectiorscdbe each of these BMP options in detail. It
should also be noted that the Maplewood Mall a@srot been extensively evaluated for project
options at this time. A feasibility study slatext 2008 will look at opportunities at Maplewood Mal

in greater detail.

3.1 Impervious Surface Reduction

Reducing impervious surface results in decreasedffuand increased infiltration. Both are
positives for Kohlman Lake. Roads, driveways aatking lots are often designed for a worst case
(high use) scenario to most fully accommodate em&revents for automobile movement and
parking. This approach ignores the imperviousaafimpact on natural resources and stormwater

management in particular. New development in théewshed should restrict impervious surfaces to

Barr Engineering Company 7
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that needed for every day use through revisiorgtyoordinances. In the future, ordinances should
be evaluated for reasonable changes that wouldcesihopervious surfaces without greatly impacting

the functionality of roads, driveways and parkiogsl
Impervious surface in Kohlman Creek Subwatershedbsareduced in the following ways:

Roads : Situations exist in the Kohlman Creek Subwatedsivbere roads can be narrowed. Often
parking lanes are built that are never or raregdusOne parking lane, as opposed to two, may
accommodate the parking needs for many neighboshodte most economical opportunity for
reducing road widths is when they are scheduleddoonstruction. Figure 3 shows locations where
roads in the watershed are scheduled for recortgiruc

Driveways: There are two ways to limit driveway | |

impervious surface: reduce length and reduce wid
The only opportunity to reduce length is during ne
construction. In residential situations, reducing
house setbacks reduces driveway length and is
achieved through changes to city subdivision

ordinances. Narrowing is the second way to redu
driveway imperviousness; achieved through necki
down long driveways to one lane, creating “two k'agriveways, or using pervious pavers in all or

part of the driveway—especially in front of therthigarage of a residence.

Parking Lots: Parking lots were not specifically
evaluated for impervious surface reduction in this
project, but through quick inspection it appear th|
some parking lots are over-sized; designed for th
‘extreme event’, rather than every day parking :-"-:
Parking lots in the watershed should be further
evaluated for surface reduction and creation of

infiltration basins. Also, city parking ordinances

should be evaluated to consider reducing the

number of required parking stalls.

Roofs: Roofs in industrial and retail facilities are ajor source of stormwater runoff. The most

practical solutions in these tight urban situatians implementation of extensive green roofs that

Barr Engineering Company 8
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hold as much as a 1 inch storm event which thep@ees. Green roofs should be considered in

new ‘big box’ developments. Two or more story biuilgs also reduce the foot print of a building.

3.2 Infiltration Basins

The Kohlman Creek Subwatershed has been evaluatdédd potential to construct infiltration

basins. In the Kohlman Creek Subwatershed, sodéisreostly of United States Department of
Agriculture (USDA) hydrologic group B, which is apmpriate for infiltration basins. Infiltration
basins are the most effective BMP presented indb@iment because they eliminate (or at least
slow) water from the runoff system and thus elinén@r at least reduce) phosphorus from the
system. To be effective, they must be built t@roept runoff as close to its source as possible.
Also, they are most effective when distributed tigbout the watershed, not concentrated in regional
treatment facilities. The survey of the watershledvgs many locations for potential infiltration

basins (as rainwater gardens) as shown on Figaresid 4b.

In residential situations, the basins should bestroieted to accept runoff from the street alondhwit
roof and lawn runoff. Figure 5 shows a standargitief an infiltration basin design for a rainwate
garden. The estimated cost of a typical rainwggeden is shown in Table 1, below. Costs are based
on a $10 per square foot cost for constructionirteted from Burnsville’s Rushmore Drive

rainwater garden retro-fit project). The basin skzassumed to be eight feet by thirty feet. No afse

volunteers was figured into the cost.

Table 1: Estimated Cost of a Rainwater Garden Const  ruction in a Retro-Fit Situation

Estimated Cost
Rainwater Garden Retro-Fit Construction (2007 Dollars)
Activity Per Rainwater Garden

Site Survey $500
Soil Investigation $500
Engineering Design $1,500
Construction $2,500
Construction Observation $500
Total $5,500
Barr Engineering Company 9
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3.3 Biofiltration Basins

Biofiltration basins are constructed in the samenax

as infiltration basins except that they have ardtéé
installed in the subsoil below the basin. Theychion
to filter stormwater and release it slowly downatre
rather than infiltrate stormwater and eliminatédm

the drainage system. Biofiltration basins are

constructed in areas where soils are too heavy to
infiltrate stormwater rapidly; hydrologic group @dD soils. Locations for biofiltration basins are
also shown on Figures 4a and 4b. Figure 6 shostaradard detail of an infiltration basin design for
a biofiltration basin. The estimated cost of ai¢tgp biofiltration garden is shown in Table 2 below
The cost increase from the infiltration basin stédmsn construction of the trench which contains a
drain tile and is filled with sand. The basin sig@assumed to be eight feet by thirty feet. No afse

volunteers was figured into the cost.

Table 2: Estimated Cost of a Biofiltration Garden C  onstruction in a Retro-Fit Situation

o . ] Estimated Cost
Biofiltration Garden Retro-Fit Construction (2007 Dollars)
Activity o
Biofiltration Garden

Site Survey $500
Soil Investigation $500
Engineering Design $1,500
Construction $3,500
Construction Observation $500
Total $6,500

3.4 Boulevard Bump-Outs With
Infiltration Basins

Boulevard bump-outs are a method of creating sparce
infiltration basins in neighborhoods where spackmsted

due to topography, trees or other obstacles lingtability to
place them within the street right-of-way. Bumpiareate a

Barr Engineering Company
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double stormwater management advantage by elimiggtavement and creating space to construct

infiltration basins. Possible locations of bumpsare shown on Figures 4a and 4b.

Bump-outs are shown only in areas where parkingegan most likely be eliminated, based on an
initial visual inspection. In many neighborhoodsking on both sides of the street (along with two
driving lanes) is not necessary due to adequatewdry parking or low-density housing. Bump-outs
are also used for slowing traffic, and can be palé#rly effective at slowing traffic at interseatis.
Figure 7 shows a standard detail of a street mgatifin that would include a bump-out. The
estimated cost of construction of a bump-out isnghn Table 3 below. Costs are based on a $10 per
square foot cost for construction of the rainwaarden (estimated from Burnsville’s Rushmore

Drive rainwater garden retro-fit project). The basize is assumed to be eight feet by thirty fisiet.

use of volunteers was figured into the cost.

Table 3: Estimated Cost of a Bump-out with a Rainwa  ter Garden Construction in a Retro-Fit
Situation

Estimated Cost (2007

Bump-out with Rainwater Garden Retro-Fit Dollars)

Construction Activity Per Bump-out with a

Rainwater Garden

Estimated Cost of a Rainwater Garden

Construction in a Retro-Fit Situation $5,500
Bump-out Engineering and Design $500
Pavement Removal $500
New Curb $1,000
Construction Observation $1,000
Total $8,500

3.5 Permeable Pavement

Some of the negative effects of pavement can Imeimdited by replacing existing pavement with
permeable pavement. Various permeable pavemeastgpe available including permeable pavers,
bituminous, and concrete. They work to infiltratersmwater where it lands. A mosaic of permeable
and impermeable pavement can be implemented imegot areas where runoff is fairly free of

particulate matter that will clog the pores. Peatile pavement is best used as an impervious surface
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reduction technique where permeable pavement cdelpleeplaces the impervious pavement. It is
estimated, however, that permeable pavement capacenoff from adjacent impervious pavement

at about a ratio of 5:1, impermeable to permeable.

Whenever permeable pavements are planned, an aeduudget for their maintenance is necessatry.
Yearly vacuuming of the pavement at least twiceearyis essential to their success. For winter
maintenance, sand applications to permeable paveshenld be avoided. If de-icing is necessary,
some salt may be applied. However, it is posdiidt permeable pavement may require a much
lower rate of application than impervious paveme@nten its ability to infiltrate water on the sucka

whenever snow and ice intermittently during the teirmonths.

In this report, specific locations for permeable@aent are not specified, since they are too
numerous and require a greater level of analySigl du sacs, however, are identified for potential
sites for permeable pavement. They are shown gurés 4a and 4b. Figure 8 shows a standard
detail of cross section of porous bituminous paveindhe estimated cost of a f $ection of

permeable pavement is shown in Table 4 below.

Table 4: Estimated Cost of a 1 ft 2 Permeable Pavement Section Construction in a Retro  -Fit
Situation

Estimated Cost
(2007 Dollars)
Permeable Pavement Construction Activity
Per ft2 of permeable

pavement
Total cost per sf of Permeable Pavement $5
Total cost per sf of Permeable Pavers $6

3.6 Estimated Phosphorus Load Reductions

Phosphorus Reduction from 20-Years of Volume Reduct  ion Rule Implementation

It is important to note that in modeling the estiatheffect of implementing the volume reduction
rule over the next 20 years, as well as the constm of additional proposed projects, it was
assumed that only impervious areas that were djreonnected to the storm sewer system
(impervious areas that did not first pass over jpary areas before entering the storm sewer system)
would be captured in the infiltration area. Thiasaxconsidered to be a more realistic, and

conservative, assumption. Also, in the past, thesttainty in whether or not the infiltrated water
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actually reached the lake has been shown in magleisults. For the purposes of this report, only
the more conservative assumption (that the infitlavater does not reach the lake, thereby not

providing a dilution benefit) was used.

If all the infiltration projects constructed asesult of the volume reduction rule over the next

20 years were ideally implemented (no cost capsdjants and no poor soil conditions limiting the
extent of the infiltration actually implemented tire site), the estimated water quality volume
achieved could be as high as 63.7 acre-feet aftgrears of implementation. Based on P8 modeling,
it appears that this water quality volume couldvle the rema