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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. Introduction
The South Broadway Drainage and Storm Water Quality Management Plan (SBDMP) was initiated by the City of Albuquerque (COA) to continue to improve storm water master planning efforts for the South Broadway neighborhoods. The study 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 (BNSF) Railroad to the west. Storm water from the South Broadway storm drain system ultimately discharges into the San Jose Drain. The SBDMP revises the 1990 South Broadway Sector Drainage Management Plan [1] (DMP) to update the hydrology and address improvements to the storm water drainage system.

The SBDMP provides a better understanding and recommends improvements to the South Broadway drainage infrastructure. These infrastructure improvements will reduce the flood risk to the public and property. Specifically, the SBDMP was developed to: 

· Determine the storm water peak discharge rates and storm water runoff volumes; 

· Evaluate major features of the existing storm water drainage system; 

· Identify inadequate components of the existing storm water drainage system;

· Identify possible storm water drainage system improvements;

· Identify water quality improvements;

· Develop a prioritization ranking of the identified storm water drainage improvements; and

· Recommend storm water drainage system improvements. 

The SBDMP is funded by the City of Albuquerque (COA) and builds on the city’s data collection and analytical efforts. The SBDMP analysis, calculations, and conclusions are based on this existing information. Analysis and calculations for the SBDMP have been conducted in accordance with the SBDMP Engineer’s Scope of Services, direction from COA staff, and the Albuquerque Development Process Manual.

A numerical model has been developed that simulates the hydrologic and hydraulic characteristics of the South Broadway System for the SBDMP. The existing and proposed conditions for the South Broadway System were modeled using applicable data obtained from meetings with COA staff, existing reports and studies, the COA Geographic Information System (GIS) database, construction drawings, as-built drawings, and field reconnaissance. This model can be updated to reflect system changes, or used as a means to evaluate the impact future projects will have on the system. It is envisioned that the COA could use this model for regulatory and detailed design purposes.

Results from the numerical modeling confirm observed localized flooding in the South Broadway System during precipitation events. For the 100-year, (1% annual chance) storm, model results identify potential flooding problems that could result in an estimated $12.9 million of damage within the South Broadway area. This damage is from street flooding and overflow of detention ponds within the study area. Impacted locations 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. 

The SBDMP identifies six alternative capital improvement options for the remediation of the existing South Broadway drainage infrastructure. Each improvement option consists of separate components that address specific flooding and water quality issues within the South Broadway System. These six alternative improvement options were evaluated using a “triple bottom line” prioritization matrix, which quantifies the financial, environmental, and social impacts of each improvement.

This study recommends a preferred capital improvement option that reduces the potential for flood damage to business and residential property and improves the water quality of the storm water discharged from the South Broadway System. The approximate construction cost of the recommended capital improvement option is $8.5 million that can be constructed incrementally as funding is available.

The SBDMP also recommends non-structural improvements for storm water quality based on EPA’s six minimum measures for MS4 permit compliance. Maintenance of existing facilities and a robust street sweeping program are examples of these recommendations. In addition, storm water quality could be improved through public education and outreach as well as implementation of storm water discharge ordinances. Such ordinances could be targeted at illicit discharge detection and elimination as well as post construction and re-development site runoff controls. 

This report describes the methodology and results of the SBDMP. Detailed information regarding calculations and results can be found in Appendices A through D. 
1.1. 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. All analyses and improvement alternatives were developed to address flooding issues within these boundaries. This area ultimately drains into the San Jose Drain, which discharges to the Rio Grande. Several of the identified improvements, discussed in Appendix D, include a new point of discharge to the Rio Grande with improvement features outside and to the west of the project boundaries stated here. Additionally, some area initially outside of the project boundaries and east of Interstate 25 was identified as contributing to the total storm water runoff and subsequently to the flooding issues within the South Broadway area. Although this area was included in the overall project hydrologic analysis, flooding issues in the area east of Interstate 25 were not identified or evaluated in this project. Project area limits are shown as Figure 1.
Figure 1: Project Limits
2. Scope of Management Plan
2.1. Objective 
Five objectives were identified by the City of Albuquerque (COA) for development of the South Broadway Drainage and Storm water Quality Management Plan (SBDMP). The primary goal of the SBDMP is to update the 1990 DPM [1]. The objectives are as follows:

· Convert the existing system information provided by the COA from NAVD 1929 datum to NAVD 1988 datum.

· Update the existing hydrology for the existing land use.

· Update the existing numerical model for the South Broadway existing storm drain system using the U.S. Environmental Protection Agency Storm Water Management Model (SWMM) software (version 5.0)[2]. 

· Identify inadequate storm sewer system features and potential problem areas within the existing system. 

· Develop potential storm water conveyance, storage and water quality improvements.

2.2. Technical Standards and Assumptions 

All modeling for the South Broadway area, both for existing conditions and improved conditions, is based on the 100-year, 24-hour design storm. This is a common standard in the region and is recommended in the COA Development Process Manual [3] for storm drain systems with detention ponds. Other technical standards and assumptions used in analysis for this SBDMP are identified in Appendices A through D.
Project data was provided by the COA; however, certain assumptions were necessary including:
· Additional watersheds east of Interstate 25 that drain into the area were considered. 

· Storm drain inlet capacity is not the limiting factor for conveyance of runoff into the storm drain system.
· Soil Conservation Service (SCS) 24-hour Type II-75 rainfall distribution adequately models local rainfall events.
· The existing 72-inch storm drain that conveys flow south along William Street from Thaxton Avenue to the junction box located south of San Jose Avenue is intact and in working condition. 
· The abandoned 48-inch sanitary sewer line crosses under the BN & SF Railroad on the Trumbull Avenue alignment is intact and capable of being rehabilitated as a pressure pipe.
· Property acquisition proposed in the recommended improvements is feasible and attainable. 
2.3. City of Albuquerque Working Meetings

Throughout the master planning process, regular meetings with the COA were conducted to ensure successful progress and development of the master plan. Regular attendees at these meetings included key members of the URS project team and COA representatives. Five total meetings were initially scheduled with the COA to discuss certain milestones. In addition to the scheduled meetings, consistent communication with the COA project manager was maintained in an effort to meet the needs of the city while addressing issues that arose during the development of the SBDMP. The original scheduled meetings were held in addition to one follow-up meeting that was scheduled to address unforeseen issues; these meetings and their topics of discussion are as follows:

· Project Kickoff Meeting

· Milestone 1 - Data Findings Meeting

· Milestone 2 - Existing SWMM Results Meeting

· Milestone 2 Follow-up - Intermediate Existing SWMM Meeting

· Milestone 3 - Proposed SWMM Results Meeting

· Milestone 4 - City Comment Review Meeting (following SBDMP Draft Report submittal)
3. Management Plan Organization and Methodology
3.1. Management Plan Organization 

The SBDMP is a compilation of numerous data sets, analysis, calculations, and results. In order to maintain the various components in an organized manner, the SBDMP has been arranged per the following: 

· The SBDMP provides an overview of the entire South Broadway Project. It contains the scope, methodology, and summarizes the procedures and results for all of the studies conducted for the South Broadway System. Detailed descriptions of analysis procedures and results are not included within the body of the report; however, references are provided to guide the reader to the applicable sections of the Appendixes. 

· Appendix A describes the methodology and summarizes the results for the South Broadway System hydrologic analysis. This appendix describes the detailed hydrologic analysis as well as the hydrologic input parameters. These input parameters include watershed delineation, method selection, rainfall hydrograph, and runoff losses. The results of the hydrologic analysis area are discussed and compared with existing studies.  

· Appendix B describes the methodology and summarizes the results for the South Broadway System hydraulic analysis. This appendix describes the detailed hydraulic analysis of the existing storm drain system. Modeling procedures and parameters are discussed. In addition, problem areas are identified and the results are compiled. 
· Appendix C describes the methodology and summarizes the results of the Alternatives Considered for the South Broadway System. This appendix contains the investigation of the various alternatives that reduce flooding at select locations within the South Broadway System. Selected alternatives were used as components to build the recommended improvements. 

· Appendix D describes the methodology and summarizes the development of the six South Broadway System alternative improvement options. This appendix describes the testing and selection of the recommended capital improvement. This improvement is intended to reduce flooding and improve water quality within the South Broadway System.  

3.2. Management Plan Methodology 

The methodology for creating the SBDMP was conducted such that the results from one study led into the next. In general, the master plan methodology for creating the SBDMP was as follows: 
· Review the existing data available to be used throughout the study, including existing reports, studies, plans, GIS data, working meetings, etc. 
· Analyze and update sub-watersheds developed from earlier studies as needed. 

· Determine watershed hydrologic properties. 

· Supplement available data with field reconnaissance as needed.
· Develop the hydrologic modeling to estimate peak discharge rates and volumes. 

· Evaluate the existing storm conveyance system capabilities. 

· Identify the existing storm system conditions and inadequacies. 

· Develop and recommend concepts to improve the South Broadway hydraulic system performance and water quality characteristics and minimize potential flooding and flood damage.
· Evaluate the conceptual recommended improvements using a triple bottom line prioritization matrix. 
· Select the Recommended Improvement Option. 

4. Overview of Drainage Systems 

4.1. Historical Flooding

The South Broadway area has experienced past flooding events. Various improvement analyses have been performed and results seem to come to the same conclusion: there are flooding problems in the South Broadway area. The most recent improvements to address flooding include the construction of the South Broadway Detention Pond in 1995, the Kathryn Detention Pond in 2003 and the Mechem Detention Pond in 2011. 

Kathryn Detention Pond has been known to reach capacity and overflow during major rainfall events. HousesField reconnaissance efforts discovered a mound of earth in front of the Kathryn Detention Pond to redirect overflow waters away from nearby properties. Flooding on Copper Avenue has caused damage at the old Albuquerque High School due to backup of flow at an inlet on school property. 

4.2. Existing Management Plans

The most recent DMP for the South Broadway area was developed by Bohannan Huston (BHI) in 1990[1]. This report was used as a starting point for creating the SBDMP. Several deficiencies are addressed herein as follows: 

· Updated analytical guidelines in the COA Development Process Manual.
· Changed hydrologic and hydraulic conditions including changes in the storm drain system and land use.
· Improved hydraulic modeling technology.
4.3. Hydrology

The purpose of the hydrologic analysis was to determine the peak discharge rates that were used to evaluate the capacity of the existing hydraulic facilities. As directed by the COA, the modeled watershed delineations within the South Broadway storm system were to be similar to those developed by BHI for the 1990 DMP [1]. Slight alterations were allowed to reflect the installation of new storm drains and better topographic information. Watershed delineation for the SBDMP is shown in Figure 2. 

A rainfall hyetograph consistent with the COA Development Process Manual (100-year, 24 hour storm) was used. This change from the 1990 DMP modeling, which used a 6-hour storm, resulted in an increased volume of computed runoff. Appendix A contains a description of hydrologic analysis methodologies and hydrologic modeling results. 

4.4. Hydraulics
The purpose of the hydraulic analysis was to evaluate the conveyance and storage capacity of the existing facilities. The South Broadway System is a complex hydraulic network of storm drains, detention ponds, open channels, and a pump station. The interconnected nature of these components combined with the flat topography makes for a complex analysis of the existing system. 

An existing conditions model of the South Broadway System was developed using SWMM [2]. The model used the hydrologic analysis and information obtained from meetings with COA staff, existing reports and studies, the COA GIS database[4], construction drawings, as-built drawings, and field reconnaissance. The existing conditions SWMM model is used to identify problem areas and as a basis to test potential improvements to the system. Appendix B discusses the hydraulic analysis methodologies used and the hydraulic modeling results. A comparison of the 1990 DMP and existing the conditions SWMM hydraulic model results is shown in Table 1 for the 100-year, 6-hour storm. 
Table 1: Comparison of 1990 DMP and Updated Existing Model Peak Discharges

	1990 DMP Analysis Point
	Existing SWMM Analysis

Point
	Location
	Diameter

(inch)
	1990 Model Peak Discharge

(cubic feet per second)
	Existing SWMM Peak Discharge

(cubic feet per second)

	K14271
	K14271
	Broadway and Central
	60
	235
	135

	K14761
	K14761
	Broadway and Hazeldine
	72
	244
	332

	L14JB2
	L14JB2
	Broadway and Bell
	72
	343
	71

	L14562
	L14562
	Broadway and Kathryn
	60
	80
	131

	M14261
	M14261
	Broadway and Alamo
	54
	292
	0

	M14251
	M14251
	Alamo & Maria Ct.
	72
	239
	50

	L14346
	L14346
	William and Trumbull
	72
	203
	108

	L14744C
	L1474C
	William and Thaxton
	72 / 36
	203
	108

	M14521
	M14521
	Williams N. of Woodward
	36
	12
	9

	LIMITS
	Outlet
	San Jose Drain at City Limits
	TRAP
	890
	430

	
	
	
	
	
	


4.5. Buildable SWMM Model

The Storm Water Management Model (SWMM) model developed as part of this study is intended to be buildable. That is, the model development was not limited to the main trunk lines and main features. Storm drain branches and manholes not used as part of this study were included as links and nodes in the model. It is envisioned that the COA could, for example, use this model for regulatory and detailed design purposes. The COA could require development applicants to show the effects of the development on the entire storm drain system using this model. In addition, detail greater than that required for a management plan could be built into the model over time. The watershed could eventually be subdivided to the manhole or catch basin level as redevelopment occurs. Figure 3 shows the existing hydraulic system as modeled in SWMM.
In addition, the SWMM model could be expanded to use its water quality analysis components. The buildup, wash-off, transport and treatment of any number of water quality constituents could be modeled. This SWMM feature could be used to model the effectiveness of proposed and existing Best Management Practices (BMPs).

Figure 2: Watershed Delineation Map

Figure 3: Hydraulic System Modeled in SWMM
5. Potential Flooding
Areas in the South Broadway System that could potentially flood during the 100-year, 24-hour rainfall event were identified using SWMM [2].  Flooding in the South Broadway area could result from the following: 

· Overflow of detention ponds 
· Flooding/pressurized manholes 
· Insufficient pipe capacity
· Floodwater leaving the South Broadway System to the north
Flooding in these problem areas could result in residential and business property damage. Areas of potential flooding and floodwater property damage are discussed in detail in Appendix B and Appendix D. A summary of the potential flooded areas and the associated residential and business property damage are provided in the following subsections.  Figure 4 shows areas of potential flooding. 
5.1. Overflow of Detention Ponds 
The SWMM results indicate that the South Broadway Detention Pond, Kathryn Detention Pond, and Mechem Detention Pond will overflow during the 100-year, 24-hour event. The following sections summarize the SWMM results for the South Broadway Detention Pond, Kathryn Detention Pond, and Mechem Detention Pond. Flooding potential and property damage caused by overflow of these detention ponds are discussed in detail in Appendix B and Appendix D. Table 2 summarizes the model results.  It should be noted the overflow volume is the storm water volume that is not contained in the pond or discharged through the storm sewer system, but is discharged from the pond over the emergency spillway.  
Table 2: 100-Year, 24-Hour Detention Pond Flooding

	Detention Pond
	Total Inflow
(acre-feet)
	Total Outflow 
(acre-feet)
	Full Pond Capacity
(acre-feet)
	Overflow Volume

(acre-feet)
	Overflow Peak Discharge

(cfs)

	South Broadway 
	55.9
	47.7
	26.9
	4.6
	70

	Kathryn 
	14.9
	8.8
	6.6
	2.9
	26.4

	Mechem 
	24.3
	16.1
	5.6
	8.1
	176


5.1.1. South Broadway Detention Pond 
Topographic information and as-built drawings show the emergency overflow of the SBP at the spillway on the northwest edge of the embankment and continuing south along Commercial Street. Overflow at the South Broadway Detention Pond was modeled within SWMM [2] as street flow on Commercial Street. Site reconnaissance showed that the residential area just downstream of the South Broadway Detention Pond is low and would likely flood during such an overflow.  Property damage from the emergency overflow of South Broadway Detention Pond is estimated to be $1,100,000 based on the overflow volume and 2-ft contour mapping developed from the Bernalillo County LiDAR data. South Broadway Detention Pond analysis and results are discussed in detail in Appendix B and D. 
5.1.2. Kathryn Detention Pond
Topographic information, manhole rim elevations, as-built drawings, and field reconnaissance indicate emergency overflow of the Kathryn Detention Pond would be on the southern side of the pond. 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. Property damage caused by overflow at the Kathryn Detention Pond during the 100-year storm was quantified and is estimated to be $3,400,000. Kathryn Detention Pond analysis and results are discussed in detail in Appendix B and D.
5.1.3. Mechem Detention Pond 
Topographic information and as-built drawings show overflow at the Mechem Detention Pond would be discharge through the emergency overflow on the south embankment of the Mechem Detention Pond and would continue south on Mechem Street SE. The existing conditions were evaluated using the SWMM [2] and the peak flow depth along Mechem Street SE is estimated to be 176 cubic feet per second. Since there are no catch basins to capture this discharge along Mechem Street SE, all such overflow will arrive at San Jose Avenue SE.  It would then flow through the park and eventually be caught in the San Jose Drain. Such an overflow discharge may affect 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.   Property damage caused by overflow at the Mechem Detention Pond during the 100-year storm was quantified and is estimated to be $1,400,000.  Mechem Detention Pond analysis and results are discussed in detail in Appendix B and D.
5.2. Flooding/Pressurized Manholes

The SWMM results identified various manholes that flood during a 100-year, 24-hour event. A detailed discussion for flooding and pressurized manholes is discussed in Appendix B. In order to prevent manhole floodwater from being lost from the hydraulic model, manhole overflow was either modeled as street flooding or as a ponding floodwater. The following summarizes the results for ponded floodwater and street flooding. 
5.2.1. Ponded Floodwater 

Manholes that flooded and were located within a sump were modeled within SWMM [2] as a ponded area to prevent floodwater from being lost from the hydraulic model. Each manhole that contributes ponding floodwater was evaluated to determine if property damage to the surrounding area would occur.
5.2.2. Street Flooding 
Manholes that flooded and were not located within a sump were modeled within the SWMM [2] as street flow. This prevents floodwater from being lost from the hydraulic model. Street flooding was evaluated throughout the South Broadway System for the existing conditions to determine if it would have the potential to cause property damage. It is assumed that flood damage to residences and business occurs when the peak depth in the street exceeds 1 foot. The COA does consider a secondary use of the street network conveyance of storm runoff.  The COA Development Process Manual considers the design adequate if the 100-year discharge is contained in the right-of-way and the depth is not greater than 0.2 feet above the curb.  The modeling of the street flooding showed no depths greater than 0.87 feet except for Mechem Street SE, and therefore could be considered part of the designed storm water conveyance system. This assumes, however, that the catch basins are adequate and do not limit the entry or re-entry of floodwaters into the storm drain system. 
5.2.3. Property Damage 

Under existing conditions, as much as 48 acre-feet of flood water is not conveyed or stored in the storm drain system during the 100-year, 24 hour storm. Property damage caused by floodwater ponding and being conveyed in the streets was quantified and is estimated to be $8,100,000. Analysis and results are discussed in detail in Appendix B and D. 
5.3. Insufficient Pipe Capacity

Watersheds for the existing South Broadway System were evaluated using the 100-year, 24-hour event to determine if the storm drain conduit contained within each watershed has the capacity to channel flow to the primary trunk lines. A detailed discussion for insufficient pipe capacity is included in Appendix B. The following is a list of the watersheds that do not have the storm drain capacity to convey the 100-year, 24-hour storm within the storm drain system. 
· SJ-1

· SJ-106

· SJH-100

· SJH-106

· SJH-150
· SJH-152
Although the conduits within these watersheds do not have the capacity to convey the peak discharge during the 100-year, 24-hour event, the excess flow would likely be transported and conveyed within the street. The excess street flow is not expected to cause property damage to the surrounding residences and businesses. Pipe capacity analysis and results are discussed in detail in Appendix B.
5.4. Insufficient Quantity of Catch Basins

Watersheds with an insufficient number of catch basins have been identified and are listed in Table C.5: South Broadway System Catch Basin Data, located in Appendix C. Twenty-one (21) out of the thirty-two (32) watersheds located within the South Broadway System have an insufficient number of catch basins. Although these catch basins do not have the capacity to capture the entire volume of flow during the 100-year, 24-hour event, the excess flow would likely be contained within the street. The excess street flow is not expected to cause property damage to the surrounding residences and businesses. 

5.5. Floodwater Leaving South Broadway System

Floodwater generated in the northern part of the South Broadway System that is not captured by the storm drain system will likely flow north out of the system area during the 100-year, 24-hour event. Topographic information and field reconnaissance indicate that the land slopes north from Central and Copper Avenues. The storm drain system, however, flows south. The main trunk line in Broadway Boulevard is flat and undersized. As a result approximately 10.9 acre-feet of floodwater would flow north in the streets out of the system. This street flow would likely follow several routes including Broadway Boulevard and Edith Boulevard. Because the floodwater is not within the South Broadway limits of study, the effects of the expected flood waters leaving the project area were not evaluated. Significant flooding could occur near the Broadway Boulevard and Lomas Avenue intersection. Floodwater leaving the South Broadway System analysis and results are discussed in detail in Appendix B.
5.6. San Jose Drain System

Although potential flooding of the San Jose Drain was identified in the 1990 DMP, the construction of detention ponds (South Broadway Detention Pond, Kathryn Detention Pond, Mechem Detention Pond) has reduced that peak discharge to the San Jose Drain. The peak discharge to the San Jose Drain for the 100-year, 6-hour storm was computed to be 890 cubic feet per second in the 1990 DMP, but the current modeling effort computes this peak discharge to be 430 cubic feet per second. The existing conditions peak discharge to the San Jose Drain for the 100-year, 24-hour storm was computed to be 495 cubic feet per second. 
Figure 4: Potential Flooding
6. Improvement Options
There is no small fix to solving the flooding issues in the South Broadway System. In addition, the interconnected system and flat slope can result in improvements in one area causing flooding in another. An overview of the recommended improvements is provided in the following sections. Detailed analysis and results for the recommended improvements are located in Appendix D. 
6.1. Development of Improvement Options
Alternative improvement options aimed at addressing problem areas were developed.  Each option was modeled in SWMM [2] and evaluated. Alternative options aimed to encompass as many of the following objectives as possible:

· Flooding issues

· Water quality concerns

· Constructability, including preliminary consideration of potential utility conflicts and traffic impacts

· Potential and unexpected problems caused by potential improvements, such as increased conveyance merely shifting a flooding problem downstream
· “Bite-sized” projects that could be funded and completed within the COA’s bi-annual funding allocation
Individual components of  alternative improvement options intended to reduce floodwater property damage were evaluated and the results are discussed in Appendix C. Flooding throughout the South Broadway System cannot be alleviated by any individual component alone, but can only be addressed by implementing multiple components, which work together as a single alternative improvement option. Six improvement options were developed to address flooding throughout the South Broadway System. Appendix D provides in detail discussion of these improvement options. The six alternative improvement options are summarized in Table 3 and are shown in Figures 5 through 10. Table 4 also lists these six options, their components and their effectiveness at meeting the above objectives. The components that comprise the alternative improvement options are discussed in Appendix D. 
Property Acquisition Assumptions:
Several of the six alternative capital improvements involve the expansion of the existing detention ponds and therefore require acquisition of additional property.  The cost of property acquisition was based on the “Total Full Value” of the entire parcel listed in the Bernalillo County website: http://www.bernco.gov/property-tax-search/ .  If the adjacent property was adequate to provide the needed stormwater storage, it was assumed that the entire parcel(s) would be developed as ponding.  Partial takings were not considered. 
Table 3:  Improvement Option Components Summary

	Major Components1
	Existing Conditions
	Improvement 1
	Improvement 2
	Improvement 3
	Improvement 4
	Improvement 5
	Improvement 6

	New Edith Boulevard Storm Drain
	 
	X
	X
	X
	 
	X
	 

	Enlarge South Broadway Pond
	 
	 
	X
	X
	X
	X
	 

	Increase Storage of South Broadway Pond  on existing footprint
	 
	 
	 
	 
	 
	 
	X

	Pump storm water west out of South Broadway System
	 
	X
	 X
	X
	 
	 
	 

	Enlarge Kathryn Pond
	 
	X
	 
	 
	X
	X
	 

	Increase Storage of  the Kathryn Pond on existing footprint
	 
	 
	 
	X
	 
	 
	X

	Replace Mechem Pond outlet drain
	 
	X
	X
	 
	 
	 
	X

	Bypass Mechem Pond via Thaxton Avenue
	 
	 
	 
	X
	X
	X
	 

	Add water quality outlet features to all ponds
	
	X
	X
	X
	X
	X
	X

	Construction  / Property Acquisition Cost
	$0
	$13,504,000
	$13,319,000
	$11,752,000
	$3,127,000
	$8,496,000
	$2,119,000

	Annual Triple Bottom Line value
	$222,000
	$704,000
	$769,000
	$573,000
	$120,000
	$314,000
	$148,000

	(cost-benefit)
	
	
	
	
	
	
	


Notes: 1.   Triple Bottom Line methodology discussed in Section 7.
          2.   Property acquisition costs are based on the “Total Full Value” of the entire parcel listed in the Bernalillo County website: http://www.bernco.gov/property-tax-search/
 for the 2012 tax year plus 30% contingency


Table 4: Improvement Option Components and Objectives
	 
	Reduce North Flow Out of System
	Reduce Property Flooding
	Reduce Street Flooding
	Reduce Existing Pond Flooding 
	Reduce Discharge to San Jose Drain
	Improve Water Quality
	Capital Costs



	 
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	DO NOTHING:
	0
	0
	0
	0
	0
	0
	$0

	Existing Conditions 
	
	
	
	
	 
	 
	 

	IMPROVEMENT OPTION  1: 
	1
	3
	4
	3
	1
	3
	$13,504,000

	New trunk line along Edith Blvd. from Copper Ave. to Cromwell Ave. 
	
	 
	
	
	
	 
	$6,185,000

	Increase the size of Kathryn detention pond by acquiring land located directly north
	 
	
	
	
	
	 
	$499,000

	Increase the size of the Mechem detention pond outlet; add water quality features 
	 
	
	
	
	 
	
	$838,000

	Pump flow under rail road to a proposed detention pond north of baseball fields on 2nd street (2,301,452 CY)
	 
	
	
	
	
	 
	$5,737,000

	Add Stormceptor manhole 
	 
	
	
	
	
	
	$239,000

	Change 18-inch orifice plate to weir within junction box located near Kathryn Avenue and William Street
	
	
	
	
	 
	
	$6,000

	 
	 
	 
	 
	 
	 
	 
	 

	IMPROVEMENT OPTION 2: 
	1
	3
	4
	3
	1
	3
	$13,319,000

	New trunk line along Edith Blvd. from Copper Ave. to Hazeldine Ave. 
	
	 
	
	
	 
	 
	$4,425,000

	New detention pond to work in conjunction with the existing South Broadway detention pond
	 
	
	
	
	 
	 
	$908,000

	Increase the size of the Mechem detention pond outlet; add water quality features 
	 
	
	
	
	 
	
	$1,088,000

	Pump flow under rail road to a proposed detention pond north of baseball fields on 2nd street (2,301,452 CY)
	 
	
	
	
	
	 
	$6,673,000

	Add Stormceptor manhole 
	 
	
	
	
	
	
	$219,000

	Change 18-inch orifice plate to weir within junction box located near Kathryn Ave. and William St
	 
	
	
	
	
	
	$6,000

	 
	 
	 
	 
	 
	 
	 
	 


Table 4: Improvement Option Components and Objectives (Continued)
	 
	Reduce North Flow Out of System
	Reduce Property Flooding
	Reduce Street Flooding
	Reduce Existing Pond Flooding 
	Reduce Discharge to San Jose Drain
	Improve Water Quality
	Capital Costs

	 
	
	
	
	
	
	
	

	IMPROVEMENT OPTION 3: 
	1
	4
	5
	4
	1
	3
	$11,752,000



	New trunk line along Edith Blvd. from Copper Ave. to Hazeldine Ave. 
	
	 
	
	
	 
	 
	$4,445,000

	New detention pond to work in conjunction with the existing South Broadway detention pond
	 
	
	
	
	 
	 
	$906,000

	Redirect flow from Broadway Blvd. to William St. using conduit along thaxton Ave.  
	 
	
	
	
	 
	
	$43,000

	Increase the size of Kathryn detention pond by increasing side slopes to 1:1
	 
	
	
	
	 
	 
	$134,000

	Pump flow under rail road to a proposed detention pond north of baseball fields on 2nd street 
	 
	
	
	
	
	 
	$5,737,000

	Add Stormceptor manhole 
	 
	
	
	
	
	
	$219,000

	Add catch basins at Mechem St. and Alamo Ave.
	 
	
	
	
	
	
	$18,000

	 
	 
	 
	 
	 
	 
	 
	 

	IMPROVEMENT OPTION 4: 
	0
	3
	3
	3
	0
	4
	$3,127,000

	New detention pond to work in conjunction with the existing South Broadway detention pond
	 
	
	
	
	 
	 
	$2,209,000

	Increase the size of Kathryn detention pond by acquiring land located directly north
	 
	
	
	
	
	 
	$382,000

	Change 18-inch orifice plate to weir within junction box located near Kathryn Avenue and William Street
	 
	
	
	
	
	
	$6,000

	Redirect flow from Broadway Blvd. to William St. using conduit along thaxton Ave.  
	 
	
	
	
	 
	
	$43,000

	Add Stormceptor manhole 
	 
	
	
	
	
	
	$219,000

	Add water quality features to Mechem detention pond
	 
	
	
	
	
	
	$250,000

	 
	 
	 
	 
	 
	 
	 
	 


Table 4: Improvement Option Components and Objectives (Continued)
	 
	Reduce North Flow Out of System
	Reduce Property Flooding
	Reduce Street Flooding
	Reduce Existing Pond Flooding 
	Reduce Discharge to San Jose Drain
	Improve Water Quality
	Capital Cost

	 
	
	
	
	
	
	
	

	IMPROVEMENT OPTION 5: 
	1
	3
	4
	3
	0
	4
	$8,498,000

	New detention pond to work in conjunction with the existing South Broadway detention pond 
	 
	
	
	
	 
	 
	$2,688,000

	New trunk line along Edith Blvd. from Copper Ave. to Hazeldine Ave. 
	
	 
	
	
	
	 
	$4,352,000

	Increase the size of Kathryn detention pond by acquiring land located directly north
	 
	
	
	
	
	 
	$383,000

	Change 18-inch orifice plate to weir within junction box located near Kathryn Avenue and William Street
	
	
	
	
	 
	
	$6,000

	Redirect flow from Broadway Blvd. to William St. using conduit along Thaxton Ave, Install Catchbasins.at Alamo and Mechem  
	 
	
	
	
	 
	
	$100,000

	Add Stormceptor manhole 
	
	
	
	
	
	
	$219,000

	Add water quality features to Mechem, Kathryn, and South Broadway  detention ponds
	
	
	
	
	
	
	$750,000

	 
	 
	 
	 
	 
	 
	 
	 

	IMPROVEMENT OPTION 6: 
	0
	5
	5
	3
	0
	3
	$2,119,000

	Increase the size of Broadway detention pond by increasing side slopes to 1:1
	 
	
	
	
	 
	 
	$927,000

	Increase the size of Kathryn detention pond by increasing side slopes to 1:1
	 
	
	
	
	
	 
	$134,000

	Change 18-inch orifice plate to weir within junction box located near Kathryn Avenue and William Street
	 
	
	
	
	 
	
	$6,000

	Redirect flow east of I-25 and south of Roosevelt Park to South Diversion Channel 
	 
	
	
	
	
	
	Cost Responsibility of Others

	Add detention pond in vacant lot on east side of Interstate-25, north of Avenida De Cesar Chavez
	 
	
	
	
	
	 
	Cost Responsibility of Others

	Increase the size of the Mechem detention pond outlet; add water quality features 
	 
	
	
	
	 
	
	$815,000

	Add Stormceptor manhole
	 
	
	
	
	
	
	$219,000

	 
	 
	 
	 
	 
	 
	 
	 


6.2. 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 

6. 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.

6. Public Participation / Involvement

The effectiveness and success of any public education and outreach program depend 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.

6. 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.

6. 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.

6. 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 San Jose Drain, 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 continues and increases 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 continues 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.  Water quality outlets could be constructed similar to that recently installed at Piedra Lisa Dam.  A copy of the plan sheet for this outlet is attached.  The narrative in Appendix D describes overflow elevations and minimum open screen area required for each outlet.  
Figure 5: Improvement Option 1

Figure 6: Improvement Option 2

Figure 7: Improvement Option 3
Figure 8: Improvement Option 4

Figure 9: Improvement Option 5

Figure 10: Improvement Option 6

7. Prioritization of Recommended Improvements 

7.1. Triple Bottom Line Prioritization Matrix
A prioritization matrix was developed using the triple bottom line (TBL) method to aid the COA in the selection of a future capital improvement project. The TBL method was applied to the six capital improvement projects identified in Section 6.1. 
A prioritization matrix using the TBL method is a useful tool for selecting a preferred improvement when numerous improvements are being considered. The TBL method evaluates the financial, social, and environmental impacts of each improvement as the three primary criterions for the preferred improvement determination. The financial, social, and environmental impacts are then quantified to obtain cost/benefit relationship values. These cost/benefit values are annualized to determine the estimated annual cost for each improvement. Annual cost were determined using a uniform series capital recover factor (A/P, i, n) assuming a 30-year period at 5% interest. The improvement with the lowest annual cost/benefit relationship value is selected to be the recommended capital improvement for the South Broadway System. The TBL prioritization matrix is discussed in detail in Appendix D. Financial, social, and environmental annual cost/benefit relationship values for each improvement are provided in Table 5.
By comparing the annual TBL value results for each improvement, Improvement Option 4 and Improvement Option 6 have essentially the same cost/benefit relationship. Neither improvement, however, captures storm water discharge that currently overflows to the north. Improvement Option 6 has the advantage of having a low capital cost. Improvement Option 4 has the advantage of being potentially upgraded to Improvement Option 5 by constructing the Edith Boulevard Storm Drain which does capture the overflow to the north and substantially reduces street flooding. In addition, Improvement Option 4 reduces flooding to a greater amount than Improvement Option 6.  Improvement Option 5 is therefore chosen for the preferred improvement since it has the lowest cost while addressing all of the flooding problems. As stated above, Improvement Option 5 can easily be downgraded by not constructing the Edith Blvd Storm Drain trunk line.  Improvement Option 5 consists of the following: 

· Construct a new detention pond north of the existing South Broadway Detention Pond. Land acquisition would be required.

· Increase the capacity of Kathryn Detention Pond by expanding the footprint. Land acquisition would be required.

· Replace orifice plate with a weir in the junction box located at the Williams Street and Kathryn Avenue intersection. The weir should be configured to allow low flows (first flush) to be routed into Kathryn Pond for treatment but allow high flows to bypass Kathryn Pond.
· Reconfigure the storm drain system at the Broadway Boulevard and Thaxton Avenue intersection by reconnecting the Thaxton Avenue storm sewer to the South Broadway Storm Sewer.  The connection should be configured to allow low flows (first flush) to continue to the Mechem Detention Pond for treatment but and bypass high flows into the Thaxton Avenue storm sewer. 
· Construct a water quality outlet feature at the outlet of the Mechem Detention Pond.

· Install catch basins at the intersection of Mechem Street and Alamo Avenue. 

· Install an inline centrifugal storm water treatment unit in San Jose Park.
· Construct Edith Storm Drain trunk line.
It should be noted that most of the components of Improvement Option 5 could be constructed independently without negative impacts, with the exception of the Edith Storm Drain trunk line.  The Edith Storm Drain trunk line should not be constructed until all the other components of the system are in place.  In addition, it should be noted that the Edith Storm Drain trunk line may not be needed if the Mid Valley Drainage Management Plan effectively addresses the overland discharge from the South Broadway system that flows north. 

Table 5: Annual Triple Bottom Line Financial, Environmental, and Social Cost/Benefit
	 
	Risk Reduction
	Compound Interest Factor 
	Financial1
	Environmental
	Social1,2
	Annual Summation
	TBL

	Improvement
	
	(A/P,i,n)
	Cost
	Benefit
	Cost
	Benefit
	Cost
	Benefit
	Cost
	Benefit
	 Cost and Benefit

	Existing Conditions (Do Nothing)
	26.00%
	0.0651
	$0
	$0
	$16,000
	$14,000
	$220,000
	$0
	$236,000
	$14,000
	$222,000

	Option  1
	26.00%
	0.0651
	$888,000
	$43,000
	$14,000
	$19,000
	$47,000
	$175,000
	$941,000
	$237,000
	$704,000

	Option  2
	26.00%
	0.0651
	$868,000
	$43,000
	$13,000
	$20,000
	$87,000
	$136,000
	$968,000
	$199,000
	$769,000

	Option  3
	26.00%
	0.0651
	$766,000
	$43,000
	$15,000
	$18,000
	$38,000
	$185,000
	$819,000
	$246,000
	$573,000

	Option  4
	26.00%
	0.0651
	$204,000
	$0
	$16,000
	$15,000
	$68,000
	$153,000
	$288,000
	$168,000
	$120,000

	Option 5
	26.00%
	0.0651
	$554,000
	$43,000
	$15,000
	$16,000
	$13,000
	$209,000
	$582,000
	$268,000
	$314,000

	Option 6
	26.00%
	0.0651
	$138,000
	$0
	$15,000
	$16,000
	$116,000
	$105,000
	$269,000
	$121,000
	$148,000


1 Uniform series capital recover factor applied: assuming a 30-year period at 5% interest (0.0651)

2 Sum Social cost and benefit reduced by the 26% probability of 100-year, 24-hour storm occurring within the next 30 years 

8. Conclusion
The SBDMP presents the results of the existing and proposed conditions for the South Broadway limits of study. The existing and proposed conditions were identified by updating the 1990 DMP[1] SWMM. The updated SWMM hydraulic model contains all pertinent manhole and conduit data provided by the COA which yields an improved representation of the existing hydraulic system. The updated hydraulic model was then used to identify hydraulic problem areas and the recommended improvements to address these hydraulic problem areas. The established recommended improvements underwent a TBL prioritization selection procedure to aid the COA in the determination of a preferred recommended capital improvement. Water quality improvements for the South Broadway System were also identified. To reduce flooding caused by the 100-year, 24-hour storm and integrate water quality improvements throughout the South Broadway System, the implementation of the following is recommended: 

· Recommended capital improvement is Improvement Option 5 as summarized in Section 6.1 and discussed in detail in Appendix D.
· Recommended water quality improvements as discussed in Section 6.2.
· Increase the storm drain pipe capacity in the watersheds identified in Section 5.3 if future street rehabilitation is being conducted within these areas. 

· Increase the number of catch basins in the watersheds discussed in Section 5.4 if future street rehabilitation is being conducted within these areas. 
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