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1.0 Introduction

Beaver Lake is located in eastern Ramsey County. The Lake straddles the city limits of St. Paul and
Maplewood. The Minnesota Department of Natural Resources (DNR) identifies Beaver Lake as
Lake No. 62-16 in Sec 25-26, T29N, R22W with an area of 64 to 65 acres. The location of Beaver

Lake is shown in Figure 1.

The existing outlet is a drop box structure approximately 6-foot square which provides the inlet for a
36-inch diameter reinforced concrete pipe. This drop box structure and 36-inch concrete pipe form
the headwater for the Beaver Lake Branch of the Beltline Interceptor system. The drop box structure

includes a horizontal tubular steel grate which serves as a trash rack.

The existing steel grate collects significant quantities of floating debris. This debris commonly
results in significant restriction to the flow through the steel grate. The structure also requires
frequent maintenance to remove the debris collected upon the steel grate. The purpose of this study
is to determine the feasibility of modifying or replacing the existing outlet structure to prevent or
substantially reduce the flow restriction due to accumulated debris and reduce the maintenance issues

related to the debris. Photographs of the existing outlet structure are attached to this report.
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2.0 Existing Conditions

The existing outlet structure for Beaver Lake consists of a drop box inlet structure. The structure is
6 feet wide and extends into the lake a distance of 5 feet. The drop box structure is the inlet for a
36-inch diameter reinforced concrete pipe. A sketch of the drop box inlet structure is shown in

Figure 2.

The drop box inlet structure includes a horizontal tubular steel grate which serves as a trash rack.
The existing steel grate collects significant quantities of floating debris. This debris commonly
results in significant restriction to the flow through the steel grate. This horizontal trash rack collects

extraordinary quantities of debris which substantially restricts the flow of water through the grate.

The drop box inlet structure also includes removable stop logs. It appears that the stop logs could be

removed to lower the level of the lake. The existing stop logs appear to be in fair condition.

Under existing conditions it is estimated that during high flow events, the capacity of the trash rack is
restricted to approximately one-third of its” unobstructed capacity by debris accumulation. A site

survey was performed in March 2005. The survey as shown in Figure 3 used the 1929 datum..

The DNR conducted a lake survey for Beaver Lake in September, 1993. A copy of the DNR’s lake
survey is included in Appendix A. The lake survey used the 1912 datum. Adjusting for the different
datum there appears to be a discrepancy of about 0.6 of a foot between the 1993 and the 2005
surveys. The DNR’s 1993 survey reflects elevations that are about 0.6 feet lower than the 2005

survey performed for this report.

The 1993 DNR lake survey indicates an ordinary high water (OHW) level of 950.8 (1912 datum).
Based on the March, 2005 survey, after adjusting for the different datum and the discrepancy
between the two surveys, the comparable OHW would be Elevation 951.1 (1929 datum).

A 36-inch diameter reinforced concrete pipe exits the drop box outlet structure to the south under
Stillwater Avenue. This pipe forms the upstream end of the Beaver Lake Branch of the Beltline
Interceptor storm sewer. The critical peak flows in the Beltline Interceptor occur as a result of short
duration runoff events (generally less than 2-hour duration storms). Long duration runoff events
(10-day snowmelt event) have no measureable impact on critical flows in the Beltline Interceptor
downstream of Beaver Lake. For example, for the 2-hour duration storm event the peak outflow

from Beaver Lake is only 24 cubic feet per second (cfs) compared to 55 cfs for the 10-day event

P:\23\62\905\031\Draft Report.doc 2



(which is the critical peak event for Beaver Lake). Even a 20 percent reduction in the 24 cfs rate
(5 cfs) would have negligible impact on peak flow rates in downstream reaches of the Beltline
Interceptor given that the peak outflow from Beaver Lake occurs many hours after the peak flows in

the Interceptor. Therefore, no hydraulic modifications to the Beaver Lake outlet are warranted.

P:\23\62\905\031\Draft Report.doc 3



3.0 Alternatives Considered

Several alternatives were considered for the Beaver Lake outlet. These alternatives included:

e No Action
e Modify Existing Structure
e New Structure

e Amenities

These alternatives are discussed in the following sections of this report.

3.1 No Action

With this alternative no action would be undertaken at the Beaver Lake outlet. The existing
conditions would remain undisturbed. It would be anticipated that the existing high level of
maintenance related to debris removal from the trash rack would continue. The normal water levels
and the ordinary high water (OHW) level would remain unchanged. Flood levels would also remain
unchanged. There is no capital cost for implementation of this “no action” alternative; however,

frequent cleaning of the trash rack will continue to inflate maintenance costs..

3.2 Modify Existing Structure

For this alternative the existing structure would be modified to reduce the accumulations of debris
and eliminate the hydraulic restriction caused by the debris accumulations. This alternative would
significantly reduce the high level of maintenance related to debris removal from the existing trash
rack. The existing drop box inlet structure appears to be structurally adequate and serviceable for
continued long-term use. The modifications would involve fitting the existing drop box structure
with a more effective and efficient trash rack. The sloped configuration of the modified trash rack
would reduce the flow restricting accumulations of debris. It is expected that the normal water levels
and the ordinary high water (OHW) level would remain unchanged. However, it is anticipated that
reduced restriction of the outlet by debris would result in lower 100-year flood levels on Beaver
Lake.

A sketch of the modified trash rack is presented in Figure 3. The estimated cost for implementation
of this alternative is $35,000.
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3.3 New Structure (Restrictive)

For this alternative the existing drop box structure would be removed and replaced with a new
structure. The configuration of the new structure would be designed to produce outflow rates
comparable to those for the existing structure when restricted by debris. The new structure would,
however, include a trash rack which would reduce the accumulation of debris during periods of
higher flows. It is expected that the normal water levels and the ordinary high water (OHW) level
would remain unchanged. It is anticipated that the configuration of the new structure would maintain

the existing 100-year flood levels on Beaver Lake.

A sketch of the new structure and trash rack is presented in Figure 4. The estimated cost for

implementation of this alternative is $127,000.

3.4 New Structure (Non-Restrictive)

For this alternative the existing drop box structure would be removed and replaced with a new
structure. The configuration of the new structure would be similar to the existing structure. The new
structure would include the trash rack described in the “Modify Existing Structure” alternative. The
modified trash rack would reduce the accumulations of debris and would be more effective and
efficient. The sloped configuration of the modified trash rack would reduce the flow restricting
accumulations of debris. The modified trash rack would significantly reduce the high level of
maintenance related to debris removal from the existing trash rack. The new structure would extend
the service life of the outlet to 3 or 4 times the expected service life of the existing drop box
structure. It is expected that the normal water levels and the ordinary high water (OHW) level would
remain unchanged. However, it is anticipated that reduced restriction of the outlet by debris would

result in lower 100-year flood levels on Beaver Lake.

A sketch of the new structure and trash rack is presented in Figure 5. The estimated cost for

implementation of this alternative is $116,000.

3.5 Amenities
This alternative is not intended to be a stand alone alternative. Rather, this alternative is intended to
be combined with other alternatives to address considerations for the Beaver Lake outlet other than

the hydraulic structure.
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This alternative includes placing two park benches facing the lake between the existing paved trail
and the waters edge. These benches would be used to enjoy the aesthetic view of the lake and as a

rest area for trail users.

A dedicated canoe landing area would be designated. The designated area would be landscaped to
facilitate access to the waters edge and vegetated with species resistant to the foot traffic such a

landing would receive. Appropriate signs would indicate the designated canoe landing area.

The entire area surrounding the outlet structure between Stillwater Avenue and the waters edge
would be vegetated with grasses, flowers, and plantings. The shoreline would stabilized to facilitate
use by canoeists and people using the area for fishing. The goal would be to enhance the aesthetics
of this scenic location along the existing trail. It is assumed that Staff would design this portion of

the work. The installation would be completed by a contractor retained by the District.

The estimated cost for implementation of this alternative is $24,000.
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4.0 Recommended Alternative

The existing drop inlet structure at the outlet to Beaver Lake appears to be in adequate structural
condition. This structure functions adequately except for the significant accumulations of debris
which restrict flows and require frequent maintenance to remove the debris. The existing structure
appears to be capable of providing continued service for 20 to 25 years except for the issue related to

the trash rack.

The recommended alternative is to modify the existing structure in combination with the amenities
alternative. The remaining service life of the existing structure combined with the relatively low cost
of modifying the existing structure were major factors considered. The amenities will enhance the
aesthetics and related uses for this water resource structure. The estimated cost of this recommended
alternative is $60,000.

The recommended alternative will result in a lower flood level for the critical 100-year runoff event.
The design of the modified trash rack for the structure will reduce or eliminate the accumulations of
debris that currently restrict the outflow during flood events. A reasonable expectation for the
modified trash rack would be about 25 percent restriction during a flood event. The existing trash
rack can be expected to experience a restriction of about 66 percent during a similar flood event. The
final design of the modified structure should include performing hydrologic analyses to establish the

100-year flood level for the improved structure.

It is not expected that the recommended alternative will change either the normal (runout level) or
the ordinary high water (OHW) for Beaver Lake. None the less permits would be required from the
DNR for this work.
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The O.H. W level of the lake is based on the average reduced elevation of the 18 best trees of the
1¢ which we: documented (oak, elm, cottonwood & aspen). We also recorded a washline at
951.4 and a distinet stainline on a tree at 951.5. The previously determined O.HLW. level of 948 6
was indicative of conditions prior to the exdsting outlet structurs and is no longer relevant.

F ollbwing are the elevations we found on the outlet structure:

Top of left wingwall of dam $51.00
Top of left stoplog slat 950,89
Top left end of stoplogs 930.30
Centerline of stoplogs 950.32
Top right end of stoplogs 050.32
Top ofright stoplog slot 950.88
Top of right wingwall- 951.00
Sill of dam 94746
Upstream imvert of 36" R.C.P, 947.12

Note: We ohserved a pile of debris (mostly vegetation) lying on the road slope adjacent to
the structure, which appeared to have been recently removed from the structure.



