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Executive Summary

The draftStrategic Lake Management Plan for the Phalen Clodihakes(Barr, October 2004)
(SLMP) identified areas of water quality concern fiorther study, including a more detailed
evaluation of the drainage patterns of stormwatehe untreated drainage areas surrounding each
lake. The stormwater running off of these drainaggas flows directly to one of the lakes in the
Phalen Chain, without flowing through ponds, wetlanor treatment devices, and is considered

“untreated” in terms of total phosphorus (TP), rewu.

Three different categories of recommended treatmesasures are identified in order of cost

effectiveness:

1. Eight capital improvement projects that treatstnaf the runoff leaving the sub-drainage
area.

2. Four hot spot areas that would be targetedudhér treatment in the future as opportunities
arise,

3. Eleven residential measure areas that wouldtartmoff at its source across the sub-drainage
area.

The total estimated first cost of the eight capitabrovement projects, if all were implemented, is
about $1.2 million and would annually remove appmately 182 pounds of phosphorus prior to

entering the Phalen Chain of Lakes.

The annual total amount of phosphorus enterindakes from the four identified hot spot areas and
an area identified for a cooperative agreementd88 pounds. Funding for any treatment in these
areas would be at least partially subject to payrbgrothers and the cost would be subject to the

type and level of treatment selected.

The suggested investment in the residential meassr®121,500, with an additional 26 pounds of
phosphorus trapped annually before entering thedalSome of the residential measures could be
considered hot spot areas to be pursued when rigerent occurs or when a cooperative

arrangement for cost sharing can be arranged.

The recommended treatment measures can be corgsigieriéminary recommendations that represent
the best options in terms of managing untreatethdge areas. Any treatment recommendations will

not be considered final until the entire suite 602 Phalen Chain of Lakes feasibility studies are
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completed later this year. At that time, the pragtiary recommendations from all of the feasibility
studies will be compiled and evaluated in referetocthe new lake goals that will be established
based on the lake user survey results currenthygoedmpiled. In this manner, big picture,
meaningful lake management decisions can be madéddPhalen Chain of Lakes based on all of
the detailed studies that have been conducted/das
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1.0 Introduction

Some of the stormwater reaching the Phalen Chalrakés comes from drainage areas that provide
no treatment in terms of ponds, wetlands, or ost@mmwater treatment devices. The stormwater
running off of these drainage areas flows diretdlpne of the lakes in the Phalen Chain and is
considered “untreated”. The dr&trategic Lake Management Plan for the Phalen Clodibhakes
(Barr, October 2004) (SLMP) identified areas of cem for further study, including a more detailed
evaluation of the drainage patterns of stormwatehée untreated drainage areas surrounding each
lake. Three other currently treated sites were alsluated in the Keller Lake and Lake Phalen sub-
watersheds. KELL-03, PHAL-08 and PHAL-16 were sadlio determine whether additional
treatment could be achieved. Figure 1 shows thensteds tributary to the Phalen Chain of Lakes
(Kohlman, Gervais, Keller, and Phalen). The amfgsrimary concern for this report, the untreated

drainage areas and the other three treated ameaBighlighted in this figure.

For this study, the 17 drainage areas of conceme feather subdivided into 61 new sub-drainage
areas, as shown in Figures 2 through 5 (hereadferned to as sub-drainage areas). These new sub-
drainage area boundaries are primarily determinethé location of the stormwater outlets into the
lake. The areas were studied to determine exadibre localized treatment systems, such as self-
contained treatment manholes or catch basins, Sléerd, buffer strips, rainwater or first flush
gardens, pervious pavements, ponds, alternative Basagement Practices (BMPs), and/or
infiltration systems could be used to provide tneat. Combinations of treatment techniques in

series were also explored.

The results of this study will spin off into twohar areas that will seek to encourage the use of
prescriptive practices and innovative treatmenhmégues in the untreated drainage areas described
here. First, a “hot spot” handout (recommenda8dnl4 in the SLMP) will be created and

distributed to cities in the untreated drainageaareThis handout will encourage the constructibn o
stormwater treatment technologies as new sitebeirgy constructed, as roads are redone, etc. These
projects would come out of cost-sharing and codperglanning between the District and

developers. Second, maps showing the businesslesrganizations that reside within the untreated
drainage areas will be created. This informatioh lve later used in looking for cooperative
arrangements to provide treatment and/or to ineré¢fas use of prescriptive practices in these areas
(ST-16 in the SLMP).
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The treatment measures highlighted in Section €éntlusions and Recommendations” of this
report can be considered preliminary recommendatibat represent the best options in terms of
managing untreated drainage areas. Any treatneeotmmendations will not be considered final
until the entire suite of 2005 Phalen Chain of Lakeasibility studies are completed later this year
At that time, the preliminary recommendations frathof the feasibility studies will be compiled

and evaluated in reference to the new lake goalsvifil be established based on the lake user surve
results currently being compiled. In this manrm®g, picture, meaningful lake management decisions
can be made for the Phalen Chain of Lakes basedl of the detailed studies that have been

conducted this year, which include:

Phalen Chain of Lakes Untreated Tributary DrainAgea Study
Phalen Chain of Lakes Carp Population Study

Phalen Chain of Lakes Wetland Enhancement Study
Internal Phosphorus Load Study: Kohlman and Kdlkkes

Ramsey-Washington Metro Watershed District Phosph&@ources Assessment Study
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2.0 Methods

For this study, the untreated areas discusseckiRllalen Chain of Lakes SLMRere further
subdivided in order to perform a more detailed eatibn of treatment options. Untreated areas are
defined as sub-drainage areas that currently peokitle or no water quality treatment of their
stormwater runoff before the runoff reaches thel@&h&hain of Lakes. Some of the sub-drainage
areas in this study, although termed “untreatedtually do provide some removal of total
phosphorus (TP). This treatment was only notednathes more detailed study of the area was

undertaken.

Maps of the storm sewers and utilities informatiegre obtained from the Cities of St. Paul,
Maplewood, and Little Canada. In addition, fielgdits were conducted in order to determine
physical site constraints that would affect thebility of different treatment designs. In some &ss
topographic maps were studied to aid in the subthivi of the untreated drainage areas; but in most
cases, the new drainage area divides were primaeilgrmined by the location of storm sewer
networks. After all of the sub-drainage areas weeatified, the number of untreated drainage areas
increased from 17 to 61, thus enabling a more fured look at the drainage patterns in these areas.
In some cases, areas that were formerly considargéated were found to receive some treatment
through wetlands or ponds that were not includethenoriginal modeling effort for the SLMP (the

size of the pond or wetland was not large enougdbetancluded in the original pond/wetland survey.)

The P8 (Program for Predicting Polluting Partickess®age through Pits, Puddles, and Ponds; IEP,
Inc. 1990) Urban Catchment (computer) Model (vars2o4) was used to remodel the stormwater
runoff in the new untreated drainage areas, inaatitg any wetlands or ponds that had been
discovered. Model results indicated how much phosps (in terms of TP) was coming from each
of the sub-drainage areas during an average cliogital year (October 2000 to September 2001

precipitation).

Each sub-drainage area was individually evaluatedetermine its TP treatment potential. Key
factors considered in this initial screening wehee amount of TP running off of the sub-drainage
area (based on P8 modeling results), the oppoyttoitreat runoff at a collection point, the amount
of treatment that runoff has already received ptiothe collection point, the space available for a
treatment device, the location of the runoff’'s antre into the lake relative to the lake’s outlet

(relevant in the Lake Phalen watershed), and arpiehry estimate of the proposed treatment
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measure’s cost-effectiveness (based on an anndalieggital and maintenance cost per pound of TP

removed.)

Following the initial screening of potential treant measures, those sub-drainage areas that
appeared to have greatest opportunity for treatmweng further evaluated and prioritized in terms of

estimated cost-effectiveness.

The type of treatment measure that was considenedach sub-drainage area depended largely on
whether or not runoff could be collected at a stngbint. Where water could be treated at a
collection point, options such as settlement pondisiwater gardens, underground infiltration
systems, and catch basin filters were considetedireas where stormwater drains overland directly
into the lake, the most cost-effective treatmergarpunities are limited to measures such as buffer
strips along the lake shore and landowners’ comenitis to follow appropriate best management
practices on his or her lot. Providing informatimmd possibly incentives to those landowners in key
drainage areas could be effective in some reduafarutrient runoff. In fact, public education
activities, conducted during the implementatiorabbfof the projects recommended in this report, is

considered an essential element of this process.

To be considered for additional treatment potentiatreated sub-drainage areas must contribute
greater than 10 Ibs. of TP and have less than B@eperemoval of TP under current site conditions
In order for a treatment project to be a recommdratdion in this report, the project had to deemed
relatively feasible, that is, comparable on a $lpasf TP removal basis when compared to other

projects that have been pursued by the Distrithénpast.

150 percent TP removal was chosen as a somewhataaybihreshold- it is close to the District’s drigl TP
removal goal of 60 percent, but recognizes the tia&t projects that would increase the overall @Raval by
an additional 10 percent would rarely be cost-dffec Instead, projects that would provide gredgeels of
additional treatment were pursued in other, lesated sub-drainage areas.
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3.0 Initial Screening Results

Figures 6 through 9 show the relative amounts ob&mg contributed to each of the lakes from the
treated (including the lake immediately upstreamg antreated drainage areas. In the Kohlman and
Gervais Lake tributary watersheds, TP from the emid drainage areas represents only 8 and

5 percent, respectively, of the total TP load fritnair entire watersheds. In the Keller and Phalen
Lake tributary watersheds, TP from the untreatedndige areas represents approximately 23 and
42 percent, respectively, of the total TP load fritva their entire watersheds and upstream lakes
combined. It should be noted that these percestdgesome cases, differ from those presented in
the SLMP for the direct drainage districts (shownFiagures J-2, J-8, J-14 and J-18 of the SLMP).
These differences can be attributed to the fadtdbme of the untreated drainage areas actually do
receive some treatment through ponds and wetlantis;t noticed only when looking at these areas

in finer detail under the scope of this study.

Table 1 provides a summary of the initial screeniegults for each of the 61 sub-drainage areas,
including the amount of TP estimated to be gendrated trapped by existing features (such as ponds
and wetlands), and a list of potential measureswarant further study. Besides the potential
treatment measures shown on the table, there mappartunity for storm filter treatment with catch
basin inserts at a number of stormwater outfalhtmms. However, the long-term effectiveness,
given the need to regularly clean and maintainiiserts, is uncertain and is not being considered
among the alternatives for initial screening. Hiternatives that appear to be the most cost é¥iect

are highlighted in yellow in the table.

A detailed description of the characteristics am@tment potential of each of the sub-drainagesarea
is provided below. Bold text indicates evaluatidinat were conducted in greater detail in the next

phase of study.
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Table 1

Phalen Chain of Lakes - Sub-Drainage Areas Evaluated for Further Treatment
(Initial screening of potential treatment measures

\
J

Sub-Drainage Area TP w/o Trapped Remaining Potential Treatment Measure
Area (Acres) Trtmt.(Ibs.) TP (Ibs.) TP (Ibs.)
Kolhman Lake
KOHL-02a 8.0 17.6 17.5 ?
KOHL-02b 55.7 69.3 56.9 12.3
KOHL-02c 89.6 87.9 50.1 37.9 Detention Pond?
KOHL-02d 12.2 9.1 9.1
KOHL-02e 3.6 3.6 35
KOHL-02f 81.8 56.6 42.9 13.7
KOHL-02g 22.7 14 14.0 Residential Measures?
KOHL-02h 64.2 16.2 16.2 No Action - Lake Area
KOHL-02i 30.1 33.1 11.8 21.3 Detention Pond/Residential Measures?
KOHL-02j 8.6 10.9 10.8 Residential Measures?
KOHL-03a 29.0 275 20.4 7.2
KOHL-03b 60.5 70.5 38 32.6 Detention Pond?
KOHL-05A 48.9 94.4 55.5 38.6 Detention Pond?
KOHL-05B 26.1 20.9 16.6 4.2
Totals 541.1 531.6 292.2 238.9
Gervais Lake
GERV-04a 33.4 16.2 16.2 Residential Measures?
GERV-04b 3.7 2.1 2.1
GERV-04c 27.5 18.1 18.1 Residential Measures?
GERV-04d 20.7 10.9 10.9 Residential Measures?
GERV-04e 227.4 1.7 1.7
GERV-04f 19.8 7.6 7.5
GERV-04g 27.0 9.6 9.6 Residential Measures?
GERV-05 71.3 50.5 17.2 33.2 Improve efficiency of pond?
CD16-19 29.1 14.6 14.6 Residential Measures?
Totals 460.0 131.3 17.2 113.9
Keller Lake
KELL-03a 19.7 34.8 34.8 Detention Pond? (also treats KELL-03a, 03b, & 06)
KELL-03b 24.7 24.6 17.7 6.9 Flows to KELL-03a
KELL-03c 5.8 12.5 12.5 Flows to KELL-03a
KELL-03d 3.0 6.0 0.0 Drains to land locked pond
KELL-03Ba 11.1 8.0 0.0 Drains to land locked pond
KELL-03Bb 23.3 19.6 19.6 Residential Measures?
KELL-03Bc 4.5 0.4 0.4
KELL-03Bd 72.5 125.4 125.4 Detention Pond (also treats KELL-03BelE)
KELL-03BelE 6.4 17.5 17.5 Flows to KELL-03Bd
KELL-03Be1lwW 4.4 12.1 3.4 8.7 Detention Pond?
KELL-03Be2 80.2 100.7 28.7 72.0 Detention Pond (also treats KELL-07a & 07b)
KELL-03Bf 8.0 15 15
KELL-03Bg 61.5 2.2 2.1
KELL-03Bh 5.2 1 1.0
KELL-03Bi 7.2 1.3 1.3
KELL-03Bj 22.0 4.8 24 2.3
KELL-03Bk 4.6 0.8 0.8
KELL-03BI 63.8 48.5 48.5 Rain Water Garden?
KELL-03Bm 30.2 23 23.0 Residential Measures?
KELL-07a 33.2 12.4 35 8.9 Flows to KELL-03Be2
KELL-07b 12.7 9.9 2.8 7.1 Flows to KELL-03Be2
Totals 450.8 389.1 40.8 340.1
Lake Phalen
PHAL-06 133.4 504.3 504.3 Residential Measures?
PHAL-06a 3.0 12.0 12.0 Rain Water Garden?
PHAL-07a 41.6 4.6 4.6
PHAL-07b 194.9 1.1 1.0
PHAL-07c 21.7 19.7 19.7 Buffer Strip?
PHAL-07d 14.1 19 19.0 Residential Measures?
PHAL-07e 5.9 5.9 5.9 Residential Measures?
PHAL-07f 4.8 2.2 2.2
PHAL-07g 11.7 8.5 8.5
PHAL-07h 51.9 63.8 63.8 Sediment Trap (24") S. of beach
PHAL-08 184.9 352.4 80.3 272.1 Expand Detention Pond?
PHAL-09 64.5 105.3 105.2 Rain Garden?
PHAL-10 120.5 210.1 210.0 Detention Pond?
PHAL-13 107.1 181.7 181.6 Divertlst Flush to pond? (72")
PHAL-16a 175.4 182.2 75.8 106.4 Detention Pond?
PHAL-16b 133.7 274.3 114.1 160.2 Detention Pond?
PHAL-16c 34.2 10.0 0.0 Drains to land locked pond
Totals 1132.8 1440.8 80.3 1160.2

p:\rwmwd_projects\2362905\033untreated Trib Drainage\Table 1Sep19

Notes:

Yellow highlighted items indicate measures that will be further considered in more detailed evaluation
* Drainage Areas that have some existing treatment that have been added to this study
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3.1 Kohlman Lake—Description of Sub-Drainage Areas

Each of Kohlman Lake’s 14 sub-drainage areas etedufr treatment and its treatment potential is

described in detail below.

KOHL-02a - This 8-acre sub-drainage area is a narrow sfripnd on the west side of

Highway 61. The drainage is conveyed to the l&keugh a ditch that passes through a 24-inch
culvert under Beam Avenue and into County Ditch IBnhere may be some treatment of this
inflow at the overflow structure at the end of Coubitch 18, but any treatment here was
considered insignificant for the purposes of thigdg. No practical treatment measure has been
identified to remove the 17.5 Ibs of TP estimatedthis sub-drainage are®o treatment

action was identified in the initial screening, howver, with the study criteria for remaining

TP exceeding 10 pounds, this sub-drainage area wik further evaluated.

KOHL-02b - This elongated 56-acre sub-drainage area, whibkiisg developed for commercial
establishments, has a steep slope toward the [&ke.runoff from this area flows through a
series of detention ponds before entering the &addefurther treatment is not considered
necessary.

KOHL-02¢ - A relatively large (90-acre) sub-drainage aress #iliea has a steep slope toward the
lake and is mostly residential. There are a nunafeietention ponds among the homes and
most of the stormwater appears to be collectedstoanwater system that outlets into a wetland
on the north side of the lake. The P8 model idiextti57 percent of the TP being collected.
There may be opportunity to more effectively treatthe remaining 38 pounds of TP to

further reduce the amount reaching the lake.

KOHL-02d - Although this area does not appear to receiwetggatment before the 15-inch
stormwater outlets to the lake, no cost effectivaamns of treating the estimated 9 pounds of TP
that it generates is apparent.

KOHL-02e - Although this area does not appear to receiveteeatment before the 12-inch
stormwater outlets to the lake, no cost effectiveans of treating the estimated 4 pounds of TP
is apparent.

KOHL-02f - Although this sub-drainage area is relatively &(§2 acres), it is entirely wetland
and no further treatment is needed.

KOHL-02g - This 23-acre sub-drainage area on the south Sitteedake is primarily direct
drainage into the lake. There is a 24-inch andn@&®-culvert carrying flow toward the lake
under County Road C, however, both are outflowsfdetention ponds, where some treatment
has already occurred (which has not been accodateéd the P8 modeling). No practical
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means for treating these outflows is apparklotwever, encouragement and incentives for
individual property owners in this area to undertake phosphorus reduction measures
appear to be warranted.

KOHL-02h - This area is primarily the lake itself, with serprotruding land masses. No
treatment is being considered.

KOHL-02i - A 24-inch stormwater outlet collects the runofirr this drainage area on the south
side of County Road C and allows that plus localoffito pass through a wetland area before
entering the lake. With an estimated 35 percemioral of TP there may be opportunity to
make the wetland more effective. Also, encouragemeand incentives for individual
property owners in this area to undertake phosphorg reduction measures appear to be
warranted.

KOHL-02j - The stormwater runoff for this area is primarigptured by a catch basin in a
24-inch stormwater outlet, which passes througs éinea from KOHL-05a. There is not an
evident means of cost effectively capturing theBlflounds of TP estimated for this area.
Encouragement and incentives for individual propery owners in this area to undertake
phosphorus reduction measures appear to be warrante

KOHL-03a - The runoff from this sub-drainage area is primachptured by the same 48-inch
outlet that flows into the wetland in KOHL-02c. Wionly an estimated 7 pounds of TP
generated in this area, further measures treatmensures are not recommended.

KOHL-03b - This 61-acre sub-drainage area primarily colleateoff in a wetland area. The P8
modeling showed 54 percent efficiency in removapbbdsphorus.This area has been
identified for potential further study to consider development of a pond to remove a
portion of the remaining 33 pounds of phosphorus.However, initial estimates indicate that
such measures are not cost effective.

KOHL-05A - This 49-acre sub-drainage area primarily colleateoff in a wetland area. P8
modeling showed 59 percent efficiency in removapbbsphorus.This area has been
identified for potential further study to consider development of a pond to remove a
portion of the remaining 38 pounds of TP However, initial estimates indicate that such
measures are not cost effective.

KOHL-05B - Stormwater is either collected in a 24-inch st@ewer and routed through the
wetland in KOHL-05a or flows directly into the wetld area. No further treatment is
considered necessary.
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3.2 Gervais Lake- Description of Sub-Drainage Areas

Each of Gervais Lake’s 9 sub-drainage areas coreider further treatment and its treatment

potential is described in detail below.

GERV-04a - The stormwater runoff from this 33-acre sub-drgmarea on the north end of
Gervais Lake is primarily captured in a 30-inchrstsewer, which is not treated before entry
into the lake. Treatment of this flow does not eg@pto be cost effectiveHowever,
encouragement and incentives for individual propery owners in this area to undertake
phosphorus reduction measures appear to be warrante

GERV-04b - This small sub-drainage area contributes a samatunt of phosphorus . No further
action is recommended.

GERV-04c - There are several contributing stormwater oldfim this mostly residential area.

No specific treatment measure appears to be ctesttefe for the 18 pounds of TP estimated for
this area.However, encouragement and incentives for individugproperty owners in this

area to undertake phosphorus reduction measures ajgar to be warranted.

GERV-04d - Most of the runoff from this area is collecteda single outfall, but no specific
treatment measure appears to be cost effectivihéoestimated 10.9 pounds of THowever,
encouragement and incentives for individual propery owners in this area to undertake
phosphorus reduction measures appear to be warrante

GERV-04e - This area is primarily the lake itself, with serrotruding land masses. No
treatment is being considered.

GERV-04f - The runoff from this area is primarily capturedarcatch basin which is part of a
storm sewer passing through from the intersectiodighway 36 and Edgerton Street. With
only 7.5 pounds of TP untreated, this sub-drairexga will not be studied for further treatment
in the next phase of the study.

GERV-04g - This residential area either drains overlan@dtiy into the lake or is captured and
directed toward a pond on the west side of Edge$toeet. Encouragement and incentives for
individual property owners in this area to undertake phosphorus reduction measures
appear to be warranted.

GERV-05 - Much of the runoff in this area flows through @ngl prior to entering the lake. The
P8 model estimated a 34 percent efficiency of TlRawal.. This area has been identified for
further study, since it appears that it may be coseffective to remove some of the
remaining 33 pounds of TP.
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CD16-19 - This residential area is estimated to contribligdunds of TP, but no specific
treatment measure is considered to be cost efecllowever, encouragement and incentives
for individual property owners in this area to undertake phosphorus reduction measures
appear to be warranted.

3.3 Keller Lake- Description of Sub-Drainage Areas

Each of Keller Lake’s 21 sub-drainage areas evath&tr further treatment and its treatment

potential is described in detail below.

KELL-03a - The runoff from this 20-acre sub-drainage areasmediate watershed contributes
34.8 pounds of phosphorus to Keller Lake. FlovesiftKELL-06, which receive significant
treatment in Gerten Pond, also travel through shis-drainage area via 24-inch storm sewer,
carrying 212 pounds of phosphorus annually. Fléws KELL-03b (6.9 pounds of
phosphorus, which has been partially treated) aBdlkk03c (12.5 pounds of phosphorus, which
has not been treated) also enter this sub-draiaegge Further treatment with a detention

pond is considered a likely option.

KELL-03b - This 25-acre sub-drainage area is primarily rediidé with runoff partially treated
in a pond prior to flowing into KELL-03a. Based 88 modeling results, the pond removes
over 60 percent of the total TP, with 6.9 poundssjrag through KELL-03c, and into
KELL-03a.

KELL-03c - This 6-acre sub-drainage area is primarily conuiagrwith almost entirely
impervious surfaces. The 12.5 pounds of TP floww KELL-03a.

KELL-03d : This 3-acre area drains into an existing NURPtidvavide Urban Runoff Program)
detention pond and typically does not contribut@hosphorus loading in Keller Lake.

KELL-03Ba - The runoff from this sub-drainage area is priiyagollected in a storm sewer with
an 18-inch outlet into a pond, which does not appearain toward Keller Lake. With only an
identified 8 pounds of TP, no further action isrgetaken with this area.

KELL-03Bb - Although there is some stormwater collectiontlo@ north end of the area, much of
this drainage area’s 23 acres appears to draidandirectly into the lakeEncouragement

and incentives for individual property owners in this area to undertake phosphorus
reduction measures appear to be warranted.

KELL-03Bc - This small sub-drainage area contributes a snmagiumt of phosphorus. No further
action is recommended.
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KELL-03Bd - This 73-acre area is mostly commercial developsiand highway right-of-way,
including the cloverleaf for the Highways 36 andibterchange. The runoff appears to flow
into County Ditch No. 6 prior to entering the lakélthough there may be some treatment
already occurring within the highway right-of-waygne has been accounted for with the P8
modeling performed to dat&/ith 125 pounds of TP identified for this sub-drairage area,
further evaluation to investigate the feasibility ¢ holding some of this runoff in a pond
prior to entering the lake is justified.

KELL-03Be - Most of the runoff from this sub-drainage araa (ell as runoff from areas
KELL-07a and KELL-07b) is collected in a pond ortbast side of the lake prior to entering the
lake. P8 modeling estimated 30 percent TP remthwaligh the pond. Since stormwater runoff
in KELL-03Be has several collection points befoeaching the existing pond, this area was
further sub-divided into KELL-03BelE, KELL-03BelVdnd KELL-03Be2.With 90 pounds

of TP remaining, an evaluation of additional detenibn pond storage for each of these sub-
drainage areas appears warranted.

KELL-03Bf - This small sub-drainage area contributes a samatlunt of phosphorus . No
further action is recommended.

KELL-03Bg - This area is primarily the lake itself, with semrotruding land masses. No
treatment is being considered.

KELL-03Bh - This small sub-drainage area contributes a snmadiumt of phosphorus . No
further action is recommended.

KELL-03Bi - This small sub-drainage area contributes a samtiunt of phosphorus . No further
action is recommended.

KELL-03Bj - This small sub-drainage area contributes a samtiunt of phosphorus . No further
action is recommended.

KELL-03Bk - This small sub-drainage area contributes a snmagiumt of phosphorus . No
further action is recommended.

KELL-03BI - This 64-acre sub-drainage area currently hasgaiment and the runoff is collected
in a 30-inch storm sewer into a ditch before emgthe lake. An estimated 49 pounds of TP is
generated from this area and some form of treatmppears to be justifiedA rainwater

garden appears to be an option, but initial indicaions are that it would not be very cost
effective.
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KELL-03Bm - The runoff from this sub-drainage area is ehtimith overland flow to the lake.
A buffer strip may be an option, however, theraasother apparent cost effective means of
treating the 23 pounds of TRHowever, encouragement and incentives for individua
property owners in this area to undertake phosphorg reduction measures appear to be
warranted.

KELL-07a - A major portion of this sub-drainage area istlom Keller Golf Course. The
remaining land use is primarily residential. Arstosewer collects some of the runoff from this
sub-drainage area and diverts it to the same pendeatified in KELL-03Be above.

Additional detention pond storage, together with KELL-03Be should be considered.

KELL-07b - A storm sewer collects some of the runoff fronsthilb-drainage area and diverts it
to the same pond as identified in KELL-03Be abo@elditional detention pond storage,
together with KELL-03Be should be considered.

3.4 Lake Phalen- Description of Sub-Drainage Areas

Each of Lake Phalen’s 17 sub-drainage areas ewldat further treatment and its treatment

potential is described in detail below.

PHAL-06 - The inflow into Lake Phalen from this drainageaaig estimated to contribute

516 pounds of TP each year through a single 84-gtacimwater outlet. Of this amount,

310 pounds are simply passing through from the WekeLake outlet in PHAL-03. A separate
sub-drainage area on property owned by the Our &ade Lutheran Church was created as
PHAL-06a since it appeared to provide a good opputy for implementation of a rainwater
garden. With the drainage area regarded as having a high gential for rainwater gardens,

it is considered appropriate, as a minimum, to proide encouragement and incentives for
individual property owners in this area to undertake phosphorus reduction measures
appear to be warranted.

PHAL-07a - This 42-acre sub-drainage area consists prignafibolf course and park land,
yielding only low levels of TP. No treatment actits recommended.

PHAL-07b - This area is primarily the lake itself, with semrotruding land masses. No
treatment is being considered.

PHAL-07¢ - This sub-drainage area is a narrow strip of landhe east side of the lake whose
runoff travels overland to the lak&lthough the watershed district has already implemated
shoreline restoration measures in some of this areavhich will assist in capturing some of

the TP, the study criteria would suggest that we ndew it in the next phase of the study.
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PHAL-07d - There is a stormwater collection system in thib-drainage area, with a primary
30-inch outlet and two smaller outlets. P8 estemdhat 19 pounds of TP are generated in this
area. But no cost effective means of reducingltasl is apparentHowever, encouragement
and incentives for individual property owners in this area to undertake phosphorus
reduction measures appear to be warranted.

PHAL-07e - This sub-drainage area is a narrow strip of landhe northeast portion of the lake
whose runoff travels overland to the lake. Noliertaction is recommended.

PHAL-07f - This small sub-drainage area contributes a samatiunt of phosphorus. No further
action is recommended.

PHAL-07g - This sub-drainage area is a narrow strip of landhe southern end of the lake
whose runoff travels overland to the lake. Withyo®.5 pounds of TP estimated for this area,
no action is recommended. Also, Lake Phalen’setusl very close to this sub-drainage area.
Any flows into the lake from this area are not likéo affect the water quality of Lake Phalen
significantly. For these reasons, no further aci®recommended.

PHAL-07h - Most of this sub-drainage area is golf coursmyéver, there are a number of streets,
parking lots, and buildings, which increase thetiporof impervious area. P8 estimates that this
area generates approximately 63.8 pounds of TRerelis some open space in this sub-drainage
area that may be potentially be used for somenreat measureFurther investigation of
treatment options in this area is recommended.

PHAL-08 - The drainage area was not subdivided sincettirenssewer system for the area
delivers all flows to the vicinity of an existingppd, the Arlington English Storm Pond, which
treats a portion of the stormwater runoff prioretttering Lake Phalen. A rectangular area
within PHAL-08, which includes the Frost Lake Schaod Frost Lake, is land locked and does
not contribute to the runoff. Based on P8 modefiesults, the pond removes approximately
80 pounds of TP annually, which is 22.8 percenhefestimated 352 pounds of TP from the
drainage areaExpanding the size of the detention pond to treat &rger portion of the

runoff warrants further investigation.

PHAL-09 - Runoff from this sub-drainage area is collected storm sewer system with a
42-inch outlet on the west side of the lake. TBenk®bdel estimates that 105 pounds of TP are
generated in this sub-drainage ar@ere is an open private yard on the east side ofdst
Shore Drive, where a rain garden may be an acceptébalternative. Further investigation

of this is recommended.

PHAL-10 - The P8 model estimates that 210 pounds of TP emergted in this sub-drainage area.
Runoff from this sub-drainage area is collected istorm sewer system with an outlet consisting
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of two 42-inch outlets Although Lake Phalen’s outlet is very close to thesoutlets- any
flows into the lake from this area are not likely b affect the water quality of Lake Phalen
significantly, the study criteria would suggest thawe review it in the next phase of the
study.

PHAL-13 - This sub-drainage area is not immediately adjate Lake Phalen, however, a
72-inch storm sewer carries the runoff to the lakessing the golf course en route. P8
estimates that81.6 pounds of TP area generated in this sub-dradqge area. Itis
recommended that some treatment be considered, suals diverting some of this area’s
initial flow from a storm into an existing pond onthe golf course.

PHAL-16a - A major portion of this sub-drainage area consistthe Keller Golf Course,
although a portion of the golf course is land latled does not contribute to the runoff
(PHAL-16c). The eastern quarter of the sub-dragnaiga is residential and flows from
PHAL-16b flow through this sub-drainage area. Mafsthe stormwater flows through two
separate ponds prior to entering Lake Phalen.uttich stormwater from PHAL-16b, the
estimated total TP from this sub-drainage are&&pgounds annually. Based on P8 modeling
results, the ponds remove approximately 190 powfdd>, or 41.6 percent of the totalVith

the large amount of TP from this drainage area, futher evaluation of opportunities for
treatment appears to be warranted.

PHAL-16b - As mentioned above, the stormwater runoff froms gub-drainage area flows though
PHAL-16a prior to entering Lake Phalen. The estadannually produced TP from this
drainage area is 274 pounds. This may receive smeagment in a leveed area on the western
end of the Gladstone Savanna Neighborhood Preskovegver, the P8 modeling did not
consider this treatment. Potential opportunit@sférther treatment depend on future use of
neighborhood preserve and the lands surroundinyith the large amount of TP from this
drainage area, further evaluation of opportunitiesfor treatment appears to be warranted.

PHAL-16c - Since this is a 34.2-acre landlocked area withenKeller Golf Course, no action is
recommended.

P:\rwmwd_Projects\2362905\033 Untreated Trib Drgal@ct 3 Report, Tables, Pie Charts\Untreated Drilige 23
Study_Oct3_ymh.doc



4.0 Conclusions and Recommendations

The treatment measures identified for further stwaye investigated in greater depth for
implementation, considering the volume of stormwaterage needed, various treatment measures
for each sub-drainage area, reviewing any conggdirat might prevent implementation, such as
wetland classifications, general soil conditiortsym sewer depths and configurations, adequate

space, utility interference, etc.

Table 2 summarizes the results of this more detalaluation of the treatment measures that

appeared to be the most viable. Three differetdgmaies of treatment measures are identified:

1. Capital improvement projects that treat mostefrunoff leaving the sub-drainage area.
2. Hot spot areas that would be targeted for furtfeatment in the future as opportunities arise.

3. Residential measures that would target runoifsadource across the sub-drainage area,
described in more detail below.

Table 2 lists the treatment measures in order sf effectiveness and highlights 23 of those
measures, which are considered most appropriatedi@ntial implementation. The locations of
these 23 measures are also shown on Figure 1Qurdsid.1 through 15 show these proposed project

locations in greater detail.

A project was deemed generally cost effectivesfdbst per Ib of TP removed fell within the rande o
values of actual treatment projects pursued byDiisérict in the past. The estimated annual cost pe
pound of TP removed for the treatment measuresidered for implementation in this study varies
from $368 to $2,762. Table 3 indicates that theusah cost per pound of TP removed of actual past
projects throughout the District varies from $455&,040.
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4.1 Capital Improvement Project Recommendations for the District
The eight recommended capital improvement projectssidered to have the greatest cost

effectiveness are:

KELL-03Bd —A series of two detention pond cells followedayinfiltration or filtration cell

could be constructed within three (all but the harest quadrant) of the loops in the

Highway 36/61 interchange. The volume of storagppuired to temporarily hold the first %z inch
of runoff is estimated to be 1.70 acre-feet. Theradequate area within these three loops to
contain this volume and initial contact with theriiesota Department of Transportation

(Mn/DOT) indicates that ponds may be acceptabléiatlocation.

KELL-03Be2, KELL-07a, and KELL-07b — These three sub-drainage areas are being cothfone

treatment consideration since they share a commbaction point. A future detention pond
south of County Road B, on Keller Golf Course pmbypé€but not part of the golf course) is
considered a viable option. A pond with an appmtadie capacity of 1.0 acre-foot is estimated to
accommodate the runoff from the first ¥z inch ofatin The flow in an existing 42-inch storm
sewer line crossing County Road B would have todwversed to divert the initial runoff to the
south into the recommended detention pond. Thepeas to be adequate space for this size of
pond and preliminary feedback from the Ramsey Cp®arks and Recreation Department is

that making this area more efficient for treatmenaty be acceptable.

PHAL-08 — The existing Arlington English Storm Pond is estted to provide 22.8 percent
treatment of the stormwater runoff. A 42-inch stasewer diverts runoff to the pond, with a
portion of the flows continuing directly into Lalhalen. A pond with an approximate capacity
of 2.7 acre-feet is estimated to accommodate theffdrom the first %2 inch of runoff in this
area. This would be approximately twice as larg¢h@& existing pond. The logical expansion
area would be to the north and would require extanalepths of approximately 17 feet, but
with the large amount of TP to be treated, thiselatively cost effective. Initial contact with

the City of St. Paul indicated that such expansibthe existing pond would likely be

acceptable, and even possibly a cost-sharing opipityt

KELL-03BI — Stormwater runoff of this sub-drainage area rsn&e30-inch storm sewer on
Eldridge Avenue, crosses Arcade Street, and exitsa ditch before entering Keller Lake.
There is an easement (most likely 20 feet wide)lier900 feet of storm sewer and ditch east of

Arcade Street. The required storage requiredtimased to be 0.92 acre-feet. Although a
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rainwater garden was proposed in the initial sciregof this study, it is considered too costly
and an infiltration swale, together with a detentpond, is considered an acceptable option to
treat this runoff prior to entering the lake. Wt the work can be accomplished within the

existing easement area is uncertain and no cohtecbeen made with adjacent property owners.

KELL-03a — On Table 2 this sub-drainage area is shown twally contribute 54.2 pounds of TP
to Keller Lake. This amount does not include th@ pounds flowing through the drainage area
from Gerten Pond. Since the runoff from the ladainage area would typically occur well in
advance of overflows from Gerten Pond, it is sugggshat a detention pond capable of
trapping the initial one half inch of runoff be pided adjacent to the existing ditch which
passes all of these flows. The pond should beldepsH holding 2 acre-feet of storage. The
detention pond would be on private property andootact has been made regarding the

acceptance of this measure.

PHAL-06a — This 3-acre sub-drainage area on property ownetth&yYur Redeemer Lutheran
Church is estimated to contribute 12 pounds of phosus, which flows to Lake Phalen without
any treatment. Although the cost of treatmentpmind of phosphorus removed is high, since
this area has a high level of visibility in a remndial neighborhood setting. As such, one or two
rainwater gardens in the sodded areas betweerattkéng lot and street would provide an
excellent opportunity for demonstrating and edugathe general public on the value of these
measures, while treating stormwater runoff. Notaohhas been made with the church officials

regarding acceptance of this measure.

KELL-03BelW — This 4.4-acre sub-drainage area is on property ovinyeldenards, is almost
entirely paved, and drains to the west end of @kipg lot. Although there is some treatment
in an existing pond before the stormwater enterdeKé&ake, there appears to be an opportunity
to further treat this runoff before entering theséixg detention pond. As with PHAL-06a
above, although the cost of treatment per pounghosphorus removed is high, this area is
highly visible and offers a good opportunity fomdenstrating and educating the general public
of the value of these measures at this locatiolthoigh further evaluation is recommended for
determining the best alternative for treatmentiaita detention pond or rainwater garden would

appear to be implementable.
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PHAL-16b — With 274 pounds of TP modeled for this sub-drgaarea, further treatment seems
justified. It appears that the City of Maplewoadcionsidering development in the area that
might be considered for treatment as part of thed&ione Neighborhood Strategic Planning
area. It is suggested that the watershed distegelop a cooperative arrangement with

developers to achieve greater level of TP reduction

Other areas, while qualifying as “untreated”, dat have individual projects that were deemed
feasible, and therefore, did not have accompan@iiRs that were recommended for District action.
In these cases, projects were not currently dedeesible for one of three reasons: (1) runoff from
the sub-drainage area did not have a collectiontpghere all (or most) of the stormwater runoff
came together at a single point (and could notaeaisly be made to do so), or (2) runoff from the
sub-drainage area did come together at a singl#,pmiit the magnitude of the project needed tottrea
the runoff, in terms of physical size and projeasicseemed excessive under current site conditions,

or 3) other reasons relating to site constraints.

4.2 Capital Improvement Projects Recommended for Ho  t Spot
Handout

Sub-drainage areas that fell into the second caye@ingle collection point, but excessive size and
cost of project that would treat the runoff) wip@ear on the Hot Spot handout. After more detailed
evaluation of the treatment measures considerethése sub-drainage areas, their estimated cost is

too high to consider for implementation by the Didtat this time:

PHAL-06 — Although a large percent of the 516 pounds offblh this drainage area are from
Wakefield Lake, over 200 pounds come from localoffim the sub-drainage area. Since there
is not a practical location for a detention pondavge scale infiltration measures, treatment in

this area can be best accomplished at a smallér stkocalized areas.

PHAL-09 — There is an estimated 1.37 AF of storage needetkfmrch of runoff from the
impervious areas of this drainage area, requirmgnéiltration basin of approximately

40,000 ft. Using an average cost of $18fr a rainwater garden/infiltration basin project
results in an estimated cost of $400,000. Alsg @oubtful whether such a single infiltration
basin could fit in the area available. A detenfpmnd and underground filters were considered,

but not viewed as good alternatives for the site.
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PHAL-13 — The 72-inch storm sewer line carrying flows fronstBub-drainage area across the
Phalen Golf Course to Lake Phalen was found toppecximately 25 deep in the location of the
proposed detention pond. With this depth of cquieed for any treatment system, the cost

appears prohibitive at present.

PHAL-16a — Although much of the runoff from this drainageais treated by passing through
ponds, there is yet potential for capturing mor¢haf TP nearer to its source, especially in the

residential area on the east end of the sub-drainaga.

4.3 Residential Measure Recommendations

Sub-drainage areas that fell into the first catgdao clear collection point for stormwater runoff)
could still benefit from a different type of projedescribed here as “Residential Measures”.
Residential Measures can be thought of as “pretseeipractices” (as described in the Phalen Chain
of Lakes SLMP, Section 2.4.4) that are specificasidential areas. Residential Measures are
intended to encourage individual property ownerthmarea to pursue phosphorus reduction
measures on their property. It is felt that throumgighborhood education and potential financial
incentives, simple measures that can make a difteren nutrient runoff can be most cost effective

in these drainage areas. Property owners woukhbeuraged to implement measures, such as:

Using organic fertilizers and minimal use of peistes and herbicides
Planting buffer strips adjacent to the lake
Installing downspout infiltration systems, soak gvpdts, and rain barrels

Installing a simple rainwater garden

The sub-drainage areas that are appropriate fod&etsal Measures are listed below in Table 4.
Those sub-drainage areas marked with “Yes” for &Ratal for Rainwater Gardens” indicate areas
that appear to have some potential for rainwatedeys based on an initial field visit that evalaate

the topography of the area and its land uses.
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Table 4 Sub-Drainage Areas Recommended for Resident ial Measures

Potential Parcels
Sub- for
Drainage Area Rainwater Public Total
Area (acres) | Gardens? |Residences Commercial Properties Other Parcels
GERV-04a 33.4 Yes 61 0 0 1 62
KELL-03Bm 30.2 Yes 21 0 1 0 22
KOHL-02g 22.7 14 0 0 1 15
KOHL-02i 30.1 16 0 3 0 19
PHAL-07d 14.1 39 0 3 0 42
KELL-03Bb 23.3 Yes 16 0 0 1 17
CD16-19 29.1 48 0 0 1 49
GERV-04c 27.5 Yes 59 0 0 2 61
GERV-04d 20.7 Yes 27 0 0 0 27
KOHL-02j 8.6 5 0 1 0 6
GERV-04g 27.0 Yes 43 0 2 1 46
Totals | 266.7 349 0 10 7 366

The estimated total cost of the Residential Meastoeeach sub-drainage area, shown in Table 2,
could be adjusted to reflect the level of intelieghe area; this would in-turn affect the percéive

cost effectiveness. Data in Table 2 assumes thab 15 percent of the estimated TP can be removed
with these localized measures. Using this assumpthe amount of annual TP actually removed is
relatively small with each drainage area (rangimg 1.4 pounds to 3.5 pounds). However, the
estimated TP removed with the Residential Measiomethe 11 sub-drainage area totals 25.8 pounds
and could be considerably more with active partitign by property owners. The total $121,500
estimated first cost for implementing the Resid@&ntleasures could be reduced if the greatest area
of emphasis was placed on education and less @miives. The 11 drainage areas are listed in order

of cost effectiveness, so neighborhoods can beipried in that order.

It is assumed that the District may not wish toquer residential measures in all of these sub-
drainage areas. Rather, the District may choosepbement these measures in a few of the sub-
drainage areas (perhaps in those that contribetéitthest TP loadings), leaving the rest to bedist

on the Hot Spot handout, described in Section #1thie report.
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4.4 Projects Not Recommended for Any Action
Sub-drainage areas that fell into the third catedtreatment projects not recommended due to other
site constraints) will not appear on the Hot Spartdiout. In these areas, no recommended projects

were identified upon further investigation of stenstraints.

KOHL-02a — Although reviewed again in the detailed phasthefstudy, no treatment system

appears practical.

KOHL-02¢ — Although a detention pond could be placed intiéiz¢ wetland classification area,

the remaining TP for treatment is relatively snaait not cost effective.

KOHL-03b — The area of the proposed pond has a Protect (Ramweetlassification and any

opportunity for treatment upstream of the areaniikely.

KOHL-05A - The area of the proposed pond has a Protect (Raneetlassification and any

opportunity for treatment upstream of the areaniikely.

GERV-05 — The area of the existing detention pond has a Mada@V1) wetland classification
and there does not appear to be adequate spawatounoff upstream of the pond.
Additionally, new detention ponds have been regeptbvided south of County Road B2 in a
new subdivision development, which will provide #&dhal treatment not recognized in the P8

modeling conducted for this study.

PHAL-07¢ - Although reviewed again in the detailed phase efdtudy, no treatment system

appears practical.

PHAL-07h — Upon further investigation the runoff contributitgthe 24-inch storm sewer is less
than estimated with the P8 model and the inveratlen of any treatment measure is expected

to be restrained by groundwater in the area.

PHAL-10 - Although reviewed again in the detailed phaséhefstudy, no treatment system

appears practical.
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4.5 Description of Hot Spot Handout

A Hot Spot handout will be distributed to each loé ttities in the Phalen Chain of Lakes
Subwatershed, with the purpose of showing cityoidfs which sub-drainage areas within their
boundaries should be targeted for further treatnretiie future as opportunities arise. This haridou
will be a single page color handout with a map ae eide, and possible treatment technologies on
the other. Each city will receive a handout spedih their city’s boundaries. These handouts will
be printed in a format that allows them to be itesginto the Water Management Plan when it is

updated later this year.

The intention of the hot spot handouts is to atést departments when developers present proposed
projects that fall within a sub-drainage area thatently provides little or no stormwater treatrhen
This handout would encourage the construction @fnstvater treatment technologies as new sites are
being constructed, as roads are re-done, etc.futténg for these projects would come out of cost
sharing and cooperative planning between the Risémd the developer. In this manner, sub-
drainage areas whose treatment options currendgnsmst and space prohibitive could be more

easily implemented in the future.

The following sub-drainage areas will be highlighta the Hot Spot handout:

PHAL-06
PHAL-09
PHAL-13
PHAL-16a

Any other sub-drainage areas that have proposgdqiso(CIP’s and residential measures
recommended in this report that the District deémsortant but decides not to pursue on its own at

this time.
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