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This Report was prepared towards the development of a Drainage and Storm Water Quality Master Plan for the South Broadway Area in general accordance with the requirements in the Scope of Work provided in the contract agreement between URS and the City of Albuquerque dated November 14, 2011. The information contained in this Report was developed using existing drawings, reports, photographs, survey, and background information furnished by the City of Albuquerque and third parties. URS is neither responsible for, nor has confirmed the accuracy of this information. URS has relied on this information, as well as professional engineering judgment based on experience with similar projects, to develop this report. Additional investigations and analyses will be required for the future design phases of any drainage infrastructure within the limits of this study. 
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1. Objective
The South Broadway Drainage and Storm Water Quality Management Plan (SBDMP) was initiated by the City of Albuquerque (COA) to continue storm water master planning efforts for the South Broadway neighborhoods south of Lomas Blvd. This plan revises the 1990 South Broadway Sector Drainage Management Plan [1] by updating the hydrology, adding storm drain system detail and storm system revisions. Conceptual design options for drainage improvements have been developed.  

2. Project Area Limits
The South Broadway project area is bounded by Roma Avenue to the north, the city limit to the south (south of Woodward Road), Interstate 25 to the east, and the Burlington Northern & Santa Fe (BN & SF) Railroad to the west.  Storm water from the South Broadway storm drain system ultimately discharges into the San Jose Drain.  Figure A shows the study area limits.

3. Problem Description
3. General Description

The South Broadway area is nearly completely developed with a mixture of residential, industrial and commercial properties.  The area generally slopes mildly from north to south (0.3%) and more steeply form east to west (2%).  The large percentage of impervious area results in high runoff potential.  In addition, there is potential for offsite storm water to enter the area from the east.  The flat north-south slope results in low conveyance for the large storm drain trunk lines in the drainage basin.  
The interconnected nature of the storm drain system components combined with the flat topography can result in backwater effects and even reverse flow in the storm drain system.  There is potential for flood damage from street flooding caused by surcharging manholes and street flow accumulating downslope.  
In addition, overflow from detention ponds could occur during the 100-year storm. Impacted locations could include the residential areas adjacent to the Bell Avenue and Commercial Street Pump Station, the Kathryn Detention Pond, Mechem Detention Pond, Old Albuquerque High School, and Edith Blvd between Lomas and Martin Luther King Avenue. 

3. Existing Storm Drainage System

Storm Drains:
Storm drains exist through much of the area.  Generally smaller lines convey discharge in an easterly direction to trunk lines located in Broadway Blvd SE and William Street SE, which flow south to the San Jose Drain.  Although, the storm trunk lines can be quite large, (72-inch), due to the flat slope, the storm drains can become surcharged during the 100-year storm as runoff rates exceed the trunk line drain capacities.  Although the trunk line in South Broadway slopes south, topography north of Central Avenue slopes north.  As a result, storm water can leave the system to the north when the capacities of the storm drains are exceeded.  Figure B shows the storm drain layout.  

Pump Station:

The South Broadway storm drain system includes a single pump station located at the intersection of Bell Avenue SE and Commercial Street SE.  The pump station acts to lift storm water from the low Bell and Commercial location into the gravity trunk line on at the intersection of Broadway and Bell.  Figure B shows the approximate location of the Bell and Commercial Pump Station.

The original pump station construction included three variable speed vertical turbine pumps with rated at 10,000 gpm, 25,000 gpm and 40,000 gpm.     The pump station was retrofitted by replacing the 25,000 gpm and 40,000 gpm vertical turbine pumps with two 134 hp (12,000 gpm) submersible pumps.  The pump retrofit was required to correct wet well and force main hydraulic issues that caused cycling and pump failures.  In addition, the pump station operational programming was modified to reduce pump cycling caused by the undersized pump station sump.  
Detention Basins:
The South Broadway system contains three COA owned detention basins:

1. South Broadway Detention Pond (storage volume at overflow elevation = 26.9 acre feet) located at the westerly terminus of Santa Fe Avenue.  This pond was constructed in the  1995.  
2. Kathryn Detention Pond (storage volume at overflow elevation = 6.6 acre feet) located at the west of the intersection of Kathryn Avenue SE and William Street SE.  This pond was constructed in 2003.
3. Mechem Detention Pond (storage volume at overflow elevation = 5.6 acre feet) located north of the intersection of Mechem Street SE and Wheeler Ave SE.  This pond was constructed in 2011. 
These pond are retrofits of the existing storm drain system meant to attenuate the peak discharge to the system and improve water quality.  

In addition, there are detention basins for on-site storm water capture located in the industrial park area south of Gibson and east of Broadway.  
Figure B shows the location of the COA owned detention basins.  

3. Known and Calculated Drainage Problems
Flooding has been observed in the residential areas north of the Bell Avenue and Commercial Street Pump Station, south of  Kathryn Detention Pond and at the  Old Albuquerque High School.  The modeling confirms these flooding locations and indicates where other flooding problems will occur.  

The South Broadway storm drainage system is an interconnected system with flat slopes that result in improvements in one area causing flooding in another.  To address the flooding three detention ponds were constructed in a manner to route discharge from the north and east of the ponds into the corresponding pond.  The existing storm trunk lines south of the pond inlets were then restricted, forcing the majority of the runoff through pond.  This coupled with small pond outlets, (designed for detention), result in the high possibility of that capacity of the ponds will be exceeded during the 100-year, 24 hour flood event.  SWMM modeling confirms all three ponds would overflow during such an event.

Based on the topography, overflow from the South Broadway pond would likely flood the residential area immediately down south of the pond.  The surface discharge would likely then be conveyed in the streets and eventually be captured by the storm drain system and discharged to the by the Bell and Commercial pump station.  In addition, the elevation of the top of these manholes is approximately 6 feet lower than the South Broadway Pond overflow, surcharging of manholes is likely between the pond and the Bell and Commercial Pump station, the flood elevation within the South Broadway Pond that downstream manholes begin surcharging allows for only 12 acre feet of storm water storage.  In addition, due to the flat grade of the South Broadway storm drain trunk line, this trunk line could be affected by the tail water effects of the pond at the overflow elevation.
Overflow from Kathryn Pond will discharge to Smith Avenue and then find its way through the lower elevation neighborhood to the south. This area is lower than both William Street SE and the railroad property to the west.  The discharge would eventually be captured in the storm drain system but could cause shallow flooding as far south as Thaxton Avenue SE.

Overflow from Mechem Pond will discharge south on Mechem Street SE to San Jose Avenue SE.  Since there are no catch basins to capture this discharge along Mechem Street, all such overflow will arrive at San Jose Avenue.  It would then flow through the park and eventually be caught in the San Jose Drain. Such an overflow discharge may effect not only the residences along Mechem Street SE, but also the San Jose Community Center and residences directly south of the San Jose Park along Bethel Drive SE.  

The modeling also indicates the storm drain capacity is exceeded along Copper Avenue.  It is not clear from the modeling if the street flow caused by this surcharging would be diverted to other locations or captured by the storm sewer system before it reaches the Old Albuquerque High School complex. 
The South Broadway trunk line north of Central Avenue is quite flat and undersized.  In addition Broadway Blvd generally slopes north from Central Avenue.  This trunk line would likely become surcharged during a 100-year storm event.  Storm water not captured in the storm drain system would likely flow north to the Broadway – Lomas intersection, exacerbating the known flooding problems at that location.  

Other areas where the model indicates surcharged manholes and possible flooding problems are   Kathryn Avenue between Broadway Blvd and William Street and at the intersection of Silver Avenue and Broadway Blvd SE.  
Figure C shows areas of potential flooding.
4. Recommendations for Drainage Improvements
Multiple storm drain system improvements were evaluated individually and in concert. Each improvement option was modeled using the SWMM model.   Six improvement options were evaluated using the Triple Bottom Line methodology, which evaluates the capital, social and environmental costs and benefits. The Recommended Improvement Option results in the lowest annualized costs when evaluated by this method while addressing all of the identified flooding problems.  As shown in Figure D, the Recommended Improvement Option involves expansion of the existing detention facilities, restriction of flow to overtaxed facilities, as well as installation of improved detention pond outlets. Improvement Option 5 has been divided into four projects that could be constructed at any time and in any order without any negative impacts. The four projects have been prioritized based on flood damage reduction and public safety considerations.  It is recommended that the projects detention pond expansion and modification described as Priorities 1, 2 and 3 be constructed.  The Edith Blvd Trunk line need only be constructed if necessary to divert discharge contributing to the Broadway Blvd-Lomas intersection flooding.   
Three projects, Mechem Pond modifications, Kathryn Pond expansion, and South Broadway Pond expansion (Priorities 1, 2, and 3) could be constructed at any time without any negative consequences.  The full benefit would not be realized, however, until all the projects have been completed.  The Edith Street storm drain should not be constructed, until all three pond improvements have been completed.   

The total cost of all improvements is $8,494,000.

4. Priority 1.

Mechem Pond Inlet / Outlet Modifications.

The property damage estimate for the overflow of Mechem Pond during the 100-year flood event is approximately $1.4 M and the mitigation measures are a relatively small.   Due to the high peak overflow discharge during such an event may present a hazard to the public.

The Mechem Pond Inlet/Outlet Modifications will include:

1. Reconnect storm drain at Thaxton Ave SE and Broadway Blvd.  Currently the 66-inch Thaxton Avenue storm drain is not connected to the 72-inch Broadway Blvd.  This connection would allow for peak flows to bypass Mechem Pond.  The connection should be offset by at least one foot to allow first flush discharges to continue to Mechem Pond.  
2. Water quality outlet at Mechem Pond.   The outlet should be designed to have a minimum overflow weir length of 19 feet at elevation 4943 and a minimum of 6 square feet of orifice or screen openings uniformly spaced below that elevation.

3. Additional catch basins installation at Mechem St SE and Alamo Ave SE.  These catch basins would capture any Mechem Pond overflow and discharge it into the 72-inch storm drain at this intersection. 
4. Installation of inline centrifugal storm treatment unit in San Jose Park.

Estimated Construction Cost =   $567,000.

The Mechem Pond Inlet/Outlet Modifications are shown in Figure E.
4. Priority 2
Kathryn Pond Expansion 

The property damage estimated for the overflow of Kathryn Pond during a 100-year flood event is approximately $3.4 M.  The flooding caused by such an event would likely be shallow and slow moving and represent inconvenience but not likely represent physical danger to the public.  

1. Purchase the Lot A and Lots 1 through 6 of the Parker Addition (AKA Lot A-1, 1701 Williams Street SE) properties or an equivalent property to the north of Kathryn Pond.  If this property is not available, similar properties north of Kathryn Pond could be utilized to increase storm water detention.    

2. Construct pond expansion to expand Kathryn Pond to approximately 11.1 acre-feet of storage capacity.

3. Construct water quality outlet.  The outlet would require a minimum of 16 square feet of orifice or screen openings uniformly spaced below elevation 4944.5. 
4. Splitter weir construction in the junction vault at the intersection of Kathryn Avenue SE and William Street SE.  The weir should be a minimum of 15 feet long with a crest elevation of 4944.   This would allow the storm water first flush to be diverted to Kathryn Pond, but also allow peak discharges to flow south in the William Street storm drain.  Weep holes could be added to the weir to drain standing water in the manhole.
Estimated Construction and Property Acquisition Cost = $639,000.
The Kathryn Pond Expansion is shown in Figure F.

4. Priority 3
South Broadway Pond Expansion

The property damage estimates for the overflow of Broadway Pond and surcharging of manholes south of Broadway pond is approximately $1.1M.  

1. Purchase the Track 1 Iron (100 Iron Avenue SE) property or an equivalent property north of Broadway Pond.

2. Construct of pond expansion so that the combined storage South Broadway Pond and expansion is approximately 45.3 acre feet.
3. Construct culvert crossing under Commercial Avenue to connect South Broadway Pond with the expansion.
4. Construct 72-inch storm drain connection on Hazeldine Avenue SE between the Broadway Blvd SE trunk line and the South Broadway Pond expansion. 

5. Construction of water quality outlet.

Estimated Construction and Property Acquisition Cost = $2,936,000
Since the Track 1 Iron parcel extends from Commercial Avenue to Coal Avenue SE the two alternate South Broadway Pond expansion concepts shown in Figure G-1 and G-2 were considered. The South Broadway Pond Expansion is shown in Figure G-1 consolidates the excavation in the southern portion of the parcel, leaving remaining portion of the parcel would be available for redevelopment.  Alternatively, the linear pond configuration shown in Figure G-2 could be constructed.  This configuration would allow for a more northerly connection to the Edith Blvd SE Storm Drain Trunk  Line (alternate Priority 4 configuration).

4. Priority 4

Edith Blvd SE Storm Drain Trunk
This includes storm drain construction from the intersection of Edith and Copper Avenue to the South Broadway Pond Expansion.  The estimated property damage avoided by implementing this option is $1.3 M.  In addition, this priority would virtually eliminate the discharge to the north from the study area to the intersection of South Broadway and Lomas, saving an additional estimated construction cost of $2 M to the Mid-Valley drainage improvements.  Due to the interconnectedness of the storm drain system, the Edith Blvd Storm Drain Trunk must not be constructed until both the South Broadway Pond expansion and Kathryn Pond Expansion have been completed and are operational. Additionally, it should be noted that Priority 4, the Edith Blvd Storm Sewer Trunk Line, may not be necessary if the Mid-Valley Drainage Management Plan adequately addresses the overflow discharge that leaves the South Broadway area and flows overland north into the Mid-Valley Area.
Estimated Construction Cost = $4,352,000
If the alternative linear South Broadway Pond expansion has been constructed, an alternative Edith Blvd Storm Drain Trunk could be considered.  This alternative has potential construction cost savings.
Estimate Construction Cost = $3,583,000
The Edith Blvd Storm Drain Trunk line is shown in Figure H-1.  The alternate alignment is shown in Figure H-2.
5. Recommended Water Quality Improvements

In addition to the usage and enhancement of the existing detention ponds as water quality features, the COA could implement water quality initiatives based on EPA’s six minimum measures for MS4 permit compliance. These measures include:

· Public education and outreach

· Public participation/involvement

· Illicit discharge detection and elimination

· Construction site runoff control

· Post-construction and re-development site runoff control

· Pollution prevention / good housekeeping of municipal operations 

5. Public Education and Outreach

The COA could aggressively implement a catch basin stenciling program placing the motto “Only Rain Down the drain” on each catch basin within the watershed. 
There are three community centers located within the South Broadway neighborhoods. The COA could participate in events at these community centers to implement a program of education and outreach participation. Education could include the following:

1. Costs of the COA’s good housekeeping and maintenance operations related to water quality and pollution prevention.

2. The meaning of stencils on catch basins.

3. The benefit of litter reduction.

4. The benefits of proper disposal/composting of yard waste.

5. The benefit of collection of pet waste.

6. The benefit of commercial car washing.
7. The benefit of sweeping rather than hosing down driveways.

8. Reporting of illicit discharge.

Educational materials and ideas have been published on the “keeptheriogrand.org” website and could be modified for face-to-face community outreach activities.

5. Public Participation / Involvement

The effectiveness and success of any public education and outreach program depends on public participation and involvement. The support of community leaders would be useful in securing public participation and involvement.

Storm water quality education events could be executed in conjunction with community participation/involvement events at community centers or stand-alone events. Such events could include a trash clean-up day.
5. Illicit Discharge Detection and Elimination

Illicit discharge elimination could be addressed both on the residential and industrial/commercial level. Public education, involvement and reporting is key in reducing illicit discharges from individual residents and commercial/industrial areas within the South Broadway system. 
Industrial / Commercial Storm Water Pollution Prevention Plan 

The conditions of commercial and industrial lots in the neighborhood vary substantially depending on the business. Some commercial properties are primarily bare earth, while others consist of paved and landscaped surfaces.  The COA already requires compliance with EPA’s Multi-Sector General Permit (MSGP) requirements including SWPPP preparation.

The COA could consider fee reductions for businesses that have SWPPPs that include limited exposure or no exposure of pollutants to storm water or have best management practices (BMPs) in place that will mitigate storm water discharge and capture sediment and other pollutants.

5. Construction, Post Construction and Re-development Site Runoff Controls

The objectives of the construction, post construction and re-development site controls are:

· Elimination of non-point source pollution released to the storm drain system from the site runoff

· Develop and implement best management practices to minimize land disturbance, preserve vegetation and improve housekeeping.

· Keep soil on site. 
Review, Site Inspection and Enforcement of Construction SWPPPs
The development of construction SWPPPs and inclusion of the SWPPPs in construction plan packages has become a common practice. The COA is in the process of drafting a water quality ordinance.  Potential future non-point source releases from construction sites will be reduced by increased enforcement capability promulgated by the ordinance.   

New Impervious Areas

The COA is also drafting a drainage ordinance which will require capture and treatment of the “first flush” or the first 0.44 inches of runoff.  This runoff volume corresponds to the 90th percentile storm event.
5. Pollution Prevention / Good Housekeeping of Municipal Operations

Street Sweeping

Most of the residential lots in the South Broadway neighborhoods are primarily impervious and bare dirt, due to the cost of turf maintenance and construction of proper xeroscape landscaping. As a result, sediment can be mobilized by wind, tracking and water from the lots out onto the streets. Once in the street, the sediments are washed into the storm drain system during rainfall events. Street sweeping is an effective method to collect sediment and trash before it is mobilized into the storm drain system and would be an effective BMP to minimize sediment and trash loading of the SJD, existing detention ponds and storm drain catch basins and piping. It is recommended that the COA continue to conduct street sweeping on regular schedule.
City Maintenance of Existing Catch Basins and Piping

Many of the COA’s manholes and catch basins are clogged with debris and sediment. Regular maintenance and cleaning of these structures as well as pipe cleaning will reduce the sediment and organic load on the San Jose Drain.  It is recommended that the COA continue and increase such cleaning activities as schedule and funding permits. 

Pond Maintenance / Sediment Removal

The South Broadway Pond, Kathryn Pond, and Mechem Pond have primarily been constructed as flood attenuation and protection measures. These ponds are also used as BMPs to collect trash and sediment. It is recommended that regular maintenance of these ponds to remove trash and sediment continue to be performed as staffing levels permit. 
Structural Controls
It is recommended that as part of pond expansion and improvements, the outlets of each pond be improved. Outlet structures similar to that recently installed at the Piedra Lisa Dam are recommended.  
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