
Carter Lake CLEAR Council Meeting 
May 16, 2007



Agenda

• Phosphorus Loading Review 
• Watershed Analysis

– Identifying Critical Areas
– Treatment Options
– Expected Load Reductions

• Next Steps

Presenter�
Presentation Notes�
Here is the agenda for the May 16, 2007 CLEAR Council Meeting Presentation by Olsson Associates:

Phosphorus Loading Review – Jason Farnsworth reviewed the existing phosphorus load and loading sources and discussed the necessary loading reductions to meet the water quality goals for Carter Lake. 
Watershed Analysis – Charles Ikenberry presented the results of watershed investigations and modeling performed since the last CLEAR Council meeting.  Specifically, he discussed: 
Critical Area Mapping – watershed modeling process and critical areas in need of treatment. 
Treatment Options – recommended treatment activities and structures for each critical area. 
Expected Load Reductions – possible range of expected watershed loading reductions based on recommended treatment activities. 
Next Steps – Jason discussed how the watershed analysis focuses the in-lake investigation and he reiterated the in-lake alternatives that are currently being evaluated and will be presented at the next meeting. 
�



P Loading Review

Existing Phosphorus Load = 3,166 lbs

TMDL Target  Load = 1,462 lbs
54% (1,704 lb) Reduction 

WMP Target Load = 977 lbs
69% (2,189 lb) Reduction

Presenter�
Presentation Notes�
The existing average annual Phosphorus (P) load to Carter Lake (as defined during the Total Maximum Daily Load project) is 3,166 lbs.  This is one of the primary causes of the lake’s turbidity, algal blooms and other water quality impairments.  The TMDL study concluded that a P reduction of 54% is necessary in order for the lake to meet Iowa Water Quality Standards.  The public has adopted water quality goals that exceed the TMDL and would require a 69% reduction in annual P loading.  The watershed planning load reduction goal is very aggressive, which is typical for planning projects.  In general, it is preferable to “aim high” and not quite meet a goal rather than to do too little.  �



Existing P Loading Sources

Internal 
994 lbs 

32%

External 
2,172 lbs

68%

Presenter�
Presentation Notes�
The average annual P load to Carter Lake can be partitioned into external and internal loads.  External loading sources are estimated to account for approximately 68% of the annual P loading.  In the Carter Lake watershed, external loading can be attributed in part to things like street runoff delivering lawn clippings, pet waste, fertilizer, etc to the lake as well as other sources like septic system malfunctions.  Modeling indicates that approximately 32% of the annual loading can be attributed to sources within the lake itself.  This would include re-suspension of P due to wind and boating activities as well as P release from sediments during anoxic conditions. �



2,711 Acre D.A.

1,994 Acre Effective D.A.

Presenter�
Presentation Notes�
One of the first steps in identifying critical loading areas was to identify the effective drainage area of Carter Lake.  An evaluation of the City of Omaha and City of Carter Lake sewer networks indicates that the effective drainage area (the area that consistently drains to the lake) is only about 2,000 acres.  This is approximately 700 acres less than the drainage area in the TMDL and is primarily due to the prevalence of combined sewers.  Combined sewers convey both storm and sanitary flows during storm events and as such, have been routed away from the lake.  This is good because it prevents lake contamination but it also reduces the quantity of water reaching the lake.�



Presenter�
Presentation Notes�
This is a reference slide depicting the existing sewer network north of the lake.  A significant portion of the sewer network in Omaha is combined.  Combined sewers convey both storm and sanitary sewer flows during storm events.  Combined sewer flows are piped to a waste water treatment plant and do not enter the lake.�



Presenter�
Presentation Notes�
Watershed Phosphorus loading was estimated using the Environmental Protection Agency's STEPL model.  For the purposes of modeling, the watershed was divided into three sub basins.  The estimated average annual P load from each sub basin is presented on the slide.�



Watershed Treatment

• Stormwater Wetlands / Detention
• Bio-Retention
• Grass Swales
• Vegetated Filter Strips
• Water Quality Inlets
• Street Sweeping
• Septic System Removal or Repair
• Pet Waste Management

Presenter�
Presentation Notes�
There are many structural and non-structural watershed best management practices (BMPs) that could be implemented to reduce watershed loading.  Olsson identified and investigated the application of these BMPs to reduce loading from several critical areas of the watershed.  �



Presenter�
Presentation Notes�
Olsson has defined several critical loading areas within the Carter Lake watershed.  These areas were identified based on water quality sampling results, existing land use, topography, sewer network and through field investigations of outfalls to the lake.  The map on this slide shows the critical loading areas as well as mean P concentrations at critical area outfalls.  The highest P concentrations occur at storm sewer outfalls from developed areas of Carter Lake and Omaha.  After identifying each of the critical areas, Olsson evaluated the potential BMPs that could be implemented in each area to reduce P loading.�



A-1

A-2

A-3

A-4

Area A

Presenter�
Presentation Notes�
Critical Area A includes all of the drainage within the City of Carter Lake that is pumped to the existing pond adjacent to the golf course.  The existing pond does not have a spillway pipe so water entering the pond typically either infiltrates, evaporates, or is pumped for golf course irrigation.  During extreme or intense precipitation events, the pond can overflow and water is delivered to the lake via a swale that runs through the golf course.  In general, this pond is an asset to lake quality because it traps sediment and nutrients and prevents them from reaching the lake.  However, when the pond does overflow, it will deliver a significant amount of P to the lake.    �



Area A

Presenter�
Presentation Notes�
The golf course pond could potentially be improved by constructing baffles or similar structures that would partition flows and increase deposition of sediment and nutrients.  Olsson will work with the City of Carter Lake etc. to develop a conceptual improvement plan.�



A-1

A-2

A-3

Area A

Presenter�
Presentation Notes�
Area A could also be improved by reworking the golf course swale to function as a bio-retention site.  This could be accomplished by incorporating a more pervious soil mix and by planting selected native plans and cultivars.�



Areas B & C

Presenter�
Presentation Notes�
Areas B and C drain to the Coronado Keys area of the lake via storm sewer.  The storm sewer outfalls are located at the upper end of the Keys and are not conducive to in-lake treatment due to existing residential docks.�



Areas B & C

Presenter�
Presentation Notes�
One possible treatment alternative in areas B and C is the use of water quality inlets.  These inlets are hung from the existing storm sewer inlet grates and filter flows from the street.  Due to their configuration, they are only effective in treating a small volume of flow and the filters must be changed periodically.�



Area D

Presenter�
Presentation Notes�
Area D is a 60 inch storm sewer outfall located adjacent to the Park Superintendent's residence.  This outfall drains a significant residential area with the City of Omaha.  This critical area would be best treated in conjunction with area E.�



Area E

Presenter�
Presentation Notes�
Area E is adjacent to Area D and features an existing water quality pond.  The existing pond drains to the lake though a concrete riser and principal spillway pipe.  The pond appears to have limited functionality and could be renovated to increase treatment efficiency.�



Area E

Presenter�
Presentation Notes�
This storm sewer map shows the existing sewer networks for areas D and E.  The Area D 60-inch storm sewer could be rerouted to the Area E water quality pond for treatment.  This appears to be more efficient than trying to treat the flows independent of Area E.�



Area E

Presenter�
Presentation Notes�
Olsson will develop a conceptual pond renovation design, which will include expansion to treat the additional inflows from Area D.  �



Area F

Presenter�
Presentation Notes�
Area F is located on the north side of the lake and drains a residential area that has no storm sewer network.  Flows from the residential area travel through a swale in the park before entering an inlet that conveys water under the park road to the lake.  The existing swale area is mowed grass.  Renovating the swale to improve infiltration and incorporate native vegetation could improve its treatment efficiency.  Given its proximity to existing recreation amenities, the improved swale could also be an important information and education asset.  �



Area G

Presenter�
Presentation Notes�
Area G drains an industrial area adjacent to the airport.  A natural delta has formed around the outfall as a result of sediment delivered to the lake via the storm sewer network.  Flows from Area G could be treated in the lake itself by improving the natural delta area to better filter the flows.�



Presenter�
Presentation Notes�
The photograph above is an example of a bio-retention area that could be used to treat small flows at stormwater outfalls.  The black and white schematic diagram shows a similar alternative, which is called a subsurface flow constructed wetland.  The water would flow below the ground surface through gravel media and the roots of vegetation.  The gravel provides some filtration and surface area for biological treatment, while the roots provide uptake of nutrients such as phosphorus to plants.  Olsson will develop concepts for the above options at applicable locations, such as Critical Area G (previous slide), and the following slides.�



Area H

Presenter�
Presentation Notes�
This is another outfall along Abott Drive.  Notice that historically flows to the lake have deposited sediment which is now vegetated (bottom photo).  This is another potential location for bio-retention and/or constructed wetland, similar to Area G.  Olsson will first verify that this is an active outfall.  If it is, Olsson will develop a treatment concept as described on the previous slide.�



Area J

Presenter�
Presentation Notes�
This is an outfall along the east shore (near Abott Drive) that appears to be abandoned.  �



Area L

Presenter�
Presentation Notes�
This concrete channel in the middle photograph drains approximately 11.5 acres of a high density residential area.  Currently, rainfall runs down the streets, collects in this concrete channel, and enters Carter Lake through a 36” corrugated metal pipe (shown in bottom photo) at the southwest corner of the lake.  The first flush of runoff, which carries the most pollutants, could be diverted from this concrete channel and treated before being discharged to the lake.  Large flows would continue to flow directly to the lake through the concrete channel.�



Presenter�
Presentation Notes�
These photographs show two possible treatment alternatives for Critical Area L on the previous slide.  The top photograph shows a more natural approach of using bio-retention or a constructed wetland to filter and uptake nutrients.  The bottom photo shows a more engineered approach that includes a concrete box filled with filtering media that cleans runoff as it flows through.  This vault would be below ground and would not be noticed by casual observers.  Olsson will evaluate the potential for these alternatives to improve water quality entering the lake at Critical Area L.�



Presenter�
Presentation Notes�
This slide illustrates the 3 sub basins and the Existing Phosphorus Load from each, as shown on a previous slide near the beginning of the presentation.  In addition, this slide reports the predicted Phosphorus Load after implementation of BMPs.  Olsson developed this information using EPA’s STEPL modeling software to predict a range of potential phosphorus reductions associated with a system of watershed treatment alternatives, many of which were described in previous slides.  The watershed modeling indicates that phosphorus reductions of 33% to 45% may be obtained upon implementation of a comprehensive system of watershed BMPs.  In order to meet the target reduction of 53.8%, as outline in the TMDL Report, additional reductions will be required within the lake itself.  �



Next Steps

• Watershed
– Conceptual Design 
– Cost Estimating

• Lake
– Modeling
– Conceptual Design / Master Planning

Presenter�
Presentation Notes�
OA will develop conceptual designs and preliminary opinion of probable construction costs for a system of BMPs to help improve water quality of runoff that reaches Carter Lake from the surrounding watershed.  Because watershed treatments alone cannot reach the TMDL target reduction of 53.8%, Olsson Associates will also examine in-lake sources of phosphorus, and develop concept designs for in-lake treatment alternatives required to obtain additional removal of phosphorus to meet the water quality goals outlined in the TMDL.�



Carter Lake CLEAR Council Meeting 
May 16, 2007

Discussion
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