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Introduction 

The purpose of this report is to demonstrate that the proposed arroyo improvements associated with 
the Signal Village Subdivision are adequate to remove the project area from the FEMA floodplain, 
protect the project from flooding, and that it is adequately protected from scour. The area analyzed is 
located west of Ventura Road, south of Alameda Boulevard, east of Barstow Street, and north of Signal 
Avenue. As shown in Appendix A, The La Cueva Arroyo is within a FEMA Floodplain classified as Zone AE. 
This report uses the hydrologic analysis provided in the North Albuquerque Acres Master Drainage Plan 
(NAAMDP) by Resource Technology Inc. (RTI) dated October 1998. The NAAMDP should be referenced 
for general drainage background. The flow rate for the La Cueva Arroyo is 3,048 cfs at Ventura and 3,094 
cfs at Barstow according to the NAAMDP, see Appendix B for Hydrology Background..  

Existing Conditions 

The area within the project limits is mostly undeveloped. There is a small subdivision located north of 
Signal and west of Ventura and also a single family home located south of Alameda and west of Ventura. 
There is a concrete channel that begins shortly after the La Cueva Arroyo crosses Alameda and flows 
northwest. An earthen berm was constructed south of the concrete channel to direct the flows in the 
arroyo into the channel. The surrounding area generally slopes at 3% from east to west. The arroyo was 
previously studied by Weston Solutions in 2012, which was used to create the existing floodplain. This 
analysis uses more current topographic data to model the floodplain. 

Methodology 

Flood Plain Modeling 

The La Cueva arroyo was modeled using HEC-RAS 5.0.1 for both existing and proposed conditions. The 
manning’s coefficient for the natural arroyo was assumed to be 0.025 for the stream bed and 0.035 for 
the banks. Concrete box culverts for the  road crossings at Ventura and Alameda were modeled to have 
capacity for the 100-yr storm. Due to soil type and sediments load this type of the arroyo would typically 
run supercritial until it reaches a point where velocity is high enough for it to transport enough   
sediment to cause it to run critical.  In this case the bed material is a course material and the arroyo in 
this area based on anlaysis and observation of flows in the channel would appear able to maintain 
subcritical flow. Weston’s model from 2012 the arroyo ran in a mixed flow regime. This model was set to 
a mixed flow regime. By allowing supercritical flow in the upstream portion of the arroyo, a worst case 
velocity scenario is created to be able to design the scour wall depth. See model results in appendix C 
and full run included electronically. 

Sediment Analysis 

A sediment analysis was completed following the methods described in the AMAFCA Sediment and 
Erosion Design Guide. Basins were identified from the North Albuquerque Acres Master Drainage Plan. 
The project site is included in Basin 111.1. Basins 108, 109, and 110 upstream of the project site were 
also included in the analysis. The MUSLE equation was used to calculate the wash load from each basin. 
The bed load was calculated follow the MPM-Woo method described in the AMAFCA Guide. Basins 108 
and 109, which drain to Basin 110, contributes a total of 4.02 acre-feet of sediment to Basin 110. Basin 
110, which drains to Basin 111.1 contributes 1.30 acre-feet of sediment to Basin 111.1. And a total of 
0.67 acre-feet of sediment is produced in Basin 111.1. Please refer to the Basin Map and Sediment 
Analysis spreadsheet in Appendix D. 
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Scour Analysis  

The proposed scour wall along the north side of the proposed Signal Village Subdevision was analyzed 
per AMAFCA’s Sediment and Erosion Design Guide from 1994.  Using HECRAS results, the scour analysis 
was completed to determine the scour wall depth and height for the worst case assuming a box culvert 
under Ventura. 

Proposed Design 

A Scour Wall is proposed beginning at Ventura and will connect to the existing scour wall for the adjacent 
subdivision to the west. The purpose of the Scour Wall is to contain the incoming arroyo flows from the 
east, thus removing the floodplain and protecting the future development for this specific location. The 
proposed length of the scour wall is 420 feet starting near the northwest corner of the Ventura and Signal 
intersection. From there, it continues north and west following along the left bank of the arroyo until 
connecting to the existing wall. As shown in the scour analysis included in Appendix B, the total wall height 
varies from 14.99 to 19.44 ft and the estimated scour varies from 6.71 to 10.36 ft. The model run indicates 
that the scour wall reduces the floodplain on the property as shown in the attached Exhibit A. The 
proposed floodplain is mostly within the current floodplain boundary. See grading design in Appendix E.  
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HEC-RAS  Plan: P1-Exist   River: Ventura-Barstow   Reach: La Cueva    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
La Cueva 1937.32 PF 1 3090.00 5577.75 5580.75 5580.75 5581.52 0.007905 8.49 520.20 390.25 1.05
La Cueva 1849.64 PF 1 3090.00 5575.15 5578.18 5578.18 5578.86 0.005312 7.48 559.84 379.10 0.87
La Cueva 1714.73 PF 1 3090.00 5571.00 5574.42 5574.42 5575.20 0.006559 8.18 498.30 297.75 0.97
La Cueva 1625.11 PF 1 3090.00 5568.53 5571.82 5571.82 5572.79 0.005525 8.47 456.96 268.86 0.92
La Cueva 1565.71 PF 1 3090.00 5567.46 5570.65 5570.65 5571.65 0.005453 8.40 437.13 240.76 0.91
La Cueva 1511.28 PF 1 3090.00 5565.36 5567.91 5567.91 5568.71 0.008347 7.97 458.55 282.91 1.05
La Cueva 1438.58 PF 1 3090.00 5562.99 5565.53 5565.53 5566.34 0.010458 8.88 460.43 290.16 1.18
La Cueva 1410.93 PF 1 3090.00 5562.06 5564.72 5564.72 5565.51 0.010994 7.93 444.53 289.47 1.16
La Cueva 1380.76 PF 1 3090.00 5560.98 5563.87 5563.87 5564.65 0.010280 8.46 466.51 304.67 1.15
La Cueva 1354.24 PF 1 3090.00 5560.91 5563.39 5563.39 5564.15 0.008639 8.11 483.21 319.37 1.07
La Cueva 1332.33 PF 1 3090.00 5559.87 5562.92 5562.92 5563.67 0.006482 7.94 513.40 329.72 0.95
La Cueva 1311.52 PF 1 3090.00 5558.99 5562.38 5562.38 5563.13 0.006143 7.78 516.03 334.01 0.93
La Cueva 1295.47 PF 1 3090.00 5558.66 5561.87 5561.87 5562.65 0.005189 7.86 525.90 333.25 0.88
La Cueva 1264.68 PF 1 3090.00 5557.15 5560.95 5561.51 0.003404 7.05 625.76 338.54 0.73
La Cueva 1233.92 PF 1 3090.00 5555.38 5561.03 5561.31 0.001141 5.02 902.09 369.49 0.44
La Cueva 1187.49 PF 1 3090.00 5554.00 5559.39 5559.39 5560.85 0.006843 9.70 319.75 116.85 1.02
La Cueva 1146.73 PF 1 3090.00 5552.95 5557.03 5557.03 5558.39 0.007467 9.36 330.07 123.79 1.01
La Cueva 1104.38 PF 1 3090.00 5551.33 5555.56 5555.56 5556.88 0.006689 9.24 334.57 128.11 1.01
La Cueva 1056.97 PF 1 3090.00 5550.42 5554.19 5554.19 5555.61 0.007123 10.30 330.98 122.65 0.99
La Cueva 1011.94 PF 1 3090.00 5548.91 5553.05 5553.05 5554.54 0.005560 9.92 331.33 125.78 0.95
La Cueva 975.03  PF 1 3090.00 5547.84 5552.37 5552.37 5553.69 0.004434 9.42 373.61 179.46 0.86
La Cueva 916.13  PF 1 3090.00 5546.08 5550.02 5550.02 5551.26 0.007613 9.08 366.90 162.62 0.94
La Cueva 848.23  PF 1 3090.00 5543.83 5547.96 5547.96 5549.43 0.006180 9.75 322.31 118.12 0.99
La Cueva 804.54  PF 1 3090.00 5542.34 5547.29 5547.29 5548.23 0.003850 8.66 533.57 334.36 0.80
La Cueva 742.87  PF 1 3090.00 5540.82 5545.55 5545.55 5546.24 0.003047 7.50 647.08 461.93 0.71
La Cueva 711.63  PF 1 3090.00 5540.27 5544.34 5544.34 5545.11 0.005125 7.82 541.27 436.19 0.87
La Cueva 674.15  PF 1 3090.00 5538.78 5543.75 5543.75 5544.33 0.003327 8.03 737.10 506.26 0.74
La Cueva 618.69  PF 1 3090.00 5537.00 5541.31 5541.31 5542.19 0.004911 8.76 533.90 353.42 0.88
La Cueva 491.87  PF 1 3090.00 5533.46 5538.41 5538.41 5539.08 0.003589 7.68 653.45 473.47 0.76
La Cueva 450.17  PF 1 3090.00 5531.00 5536.70 5536.70 5537.33 0.004206 8.90 673.83 452.95 0.83
La Cueva 432.04  PF 1 3090.00 5530.99 5535.95 5535.95 5536.58 0.005290 8.03 618.73 440.66 0.89
La Cueva 356.79  PF 1 3090.00 5528.87 5533.66 5533.66 5534.28 0.004595 7.70 646.34 466.93 0.83
La Cueva 306.95  PF 1 3090.00 5528.01 5532.38 5532.38 5533.03 0.005150 8.12 622.76 444.36 0.88
La Cueva 247.1   PF 1 3090.00 5526.33 5530.83 5530.83 5531.53 0.004044 8.19 621.67 405.44 0.81
La Cueva 208.39  PF 1 3090.00 5525.00 5529.99 5529.99 5530.92 0.004653 9.61 545.83 321.98 0.88
La Cueva 172.73  PF 1 3090.00 5524.41 5528.92 5528.92 5529.95 0.005146 8.95 442.89 210.75 0.90
La Cueva 98.74   PF 1 3090.00 5521.70 5527.50 5527.99 0.001482 6.42 647.57 226.40 0.52
La Cueva 1.24    PF 1 3090.00 5518.52 5525.15 5525.15 5527.54 0.005708 12.42 248.98 53.21 0.99
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HEC-RAS  Plan: P3-Ex.+wall+culv   River: Ventura-Barstow   Reach: La Cueva    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
La Cueva 1937.32 PF 1 3090.00 5577.75 5580.68 5580.68 5581.45 0.006873 7.60 495.54 380.14 0.97
La Cueva 1849.64 PF 1 3090.00 5575.15 5578.18 5578.18 5578.86 0.005312 7.48 559.84 379.10 0.87
La Cueva 1714.73 PF 1 3090.00 5571.00 5574.42 5574.42 5575.20 0.006559 8.18 498.30 297.75 0.97
La Cueva 1625.11 PF 1 3090.00 5568.53 5571.76 5571.76 5572.68 0.005578 7.94 441.60 263.16 0.90
La Cueva 1565.71 PF 1 3090.00 5567.46 5571.36 5570.73 5572.26 0.000864 7.59 407.37 304.38 0.73
La Cueva 1565    Culvert
La Cueva 1511.28 PF 1 3090.00 5565.27 5568.02 5568.02 5569.40 0.006598 9.43 327.80 129.80 1.01
La Cueva 1438.58 PF 1 3090.00 5562.96 5565.99 5565.99 5567.46 0.006790 9.75 316.88 108.64 1.01
La Cueva 1410.93 PF 1 3090.00 5562.08 5565.33 5565.33 5566.82 0.006504 9.80 315.16 104.39 0.99
La Cueva 1380.76 PF 1 3090.00 5561.02 5564.66 5564.66 5566.13 0.006422 9.75 318.83 108.31 0.98
La Cueva 1354.24 PF 1 3090.00 5560.01 5563.88 5563.88 5565.36 0.006773 9.78 318.91 111.53 1.00
La Cueva 1332.33 PF 1 3090.00 5559.18 5562.95 5562.95 5564.40 0.006421 9.66 327.31 124.97 0.98
La Cueva 1311.52 PF 1 3090.00 5558.38 5562.27 5562.27 5563.68 0.006749 9.51 325.61 121.14 1.00
La Cueva 1295.47 PF 1 3090.00 5557.77 5561.80 5561.80 5563.27 0.006546 9.73 322.45 120.27 0.99
La Cueva 1264.68 PF 1 3090.00 5556.60 5560.72 5560.72 5562.27 0.006168 10.02 314.72 106.97 0.99
La Cueva 1233.92 PF 1 3090.00 5555.00 5560.60 5561.05 0.001078 5.42 581.32 135.31 0.44
La Cueva 1187.49 PF 1 3090.00 5554.00 5559.39 5559.39 5560.85 0.006843 9.70 319.75 116.85 1.02
La Cueva 1146.73 PF 1 3090.00 5552.95 5557.03 5557.03 5558.39 0.007467 9.36 330.07 123.79 1.01
La Cueva 1104.38 PF 1 3090.00 5551.33 5555.56 5555.56 5556.88 0.006689 9.24 334.57 128.11 1.01
La Cueva 1056.97 PF 1 3090.00 5550.42 5554.19 5554.19 5555.61 0.007123 10.30 330.98 122.65 0.99
La Cueva 1011.94 PF 1 3090.00 5548.91 5553.05 5553.05 5554.54 0.005560 9.92 331.33 125.78 0.95
La Cueva 975.03  PF 1 3090.00 5547.84 5552.37 5552.37 5553.69 0.004434 9.42 373.61 179.46 0.86
La Cueva 916.13  PF 1 3090.00 5546.08 5550.02 5550.02 5551.26 0.007613 9.08 366.90 162.62 0.94
La Cueva 848.23  PF 1 3090.00 5543.83 5547.96 5547.96 5549.43 0.006180 9.75 322.31 118.12 0.99
La Cueva 804.54  PF 1 3090.00 5542.34 5547.29 5547.29 5548.23 0.003850 8.66 533.57 334.36 0.80
La Cueva 742.87  PF 1 3090.00 5540.82 5545.55 5545.55 5546.24 0.003047 7.50 647.08 461.93 0.71
La Cueva 711.63  PF 1 3090.00 5540.27 5544.34 5544.34 5545.11 0.005125 7.82 541.27 436.19 0.87
La Cueva 674.15  PF 1 3090.00 5538.78 5543.75 5543.75 5544.33 0.003327 8.03 737.10 506.26 0.74
La Cueva 618.69  PF 1 3090.00 5537.00 5541.31 5541.31 5542.19 0.004911 8.76 533.90 353.42 0.88
La Cueva 491.87  PF 1 3090.00 5533.46 5538.41 5538.41 5539.08 0.003589 7.68 653.45 473.47 0.76
La Cueva 450.17  PF 1 3090.00 5531.00 5536.70 5536.70 5537.33 0.004206 8.90 673.83 452.95 0.83
La Cueva 432.04  PF 1 3090.00 5530.99 5535.95 5535.95 5536.58 0.005290 8.03 618.73 440.66 0.89
La Cueva 356.79  PF 1 3090.00 5528.87 5533.66 5533.66 5534.28 0.004595 7.70 646.34 466.93 0.83
La Cueva 306.95  PF 1 3090.00 5528.01 5532.38 5532.38 5533.03 0.005150 8.12 622.76 444.36 0.88
La Cueva 247.1   PF 1 3090.00 5526.33 5530.83 5530.83 5531.53 0.004044 8.19 621.67 405.44 0.81
La Cueva 208.39  PF 1 3090.00 5525.00 5529.99 5529.99 5530.92 0.004653 9.61 545.83 321.98 0.88
La Cueva 172.73  PF 1 3090.00 5524.41 5528.92 5528.92 5529.95 0.005146 8.95 442.89 210.75 0.90
La Cueva 98.74   PF 1 3090.00 5521.70 5527.46 5526.20 5528.00 0.001587 6.61 606.35 185.85 0.54
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HEC-RAS  Plan: P3-Ex.+wall+culv   River: Ventura-Barstow   Reach: La Cueva    Profile: PF 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
La Cueva 1.24    PF 1 3090.00 5518.52 5525.15 5525.15 5527.54 0.005708 12.42 248.98 53.21 0.99
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HEC-RAS  Plan: P2-Ex.+wall   River: Ventura-Barstow   Reach: La Cueva    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
La Cueva 1937.32 PF 1 3090.00 5577.75 5580.68 5580.68 5581.45 0.006873 7.60 495.54 380.14 0.97
La Cueva 1849.64 PF 1 3090.00 5575.15 5578.18 5578.18 5578.86 0.005312 7.48 559.84 379.10 0.87
La Cueva 1714.73 PF 1 3090.00 5571.00 5574.42 5574.42 5575.20 0.006559 8.18 498.30 297.75 0.97
La Cueva 1625.11 PF 1 3090.00 5568.53 5571.76 5571.76 5572.68 0.005578 7.94 441.60 263.16 0.90
La Cueva 1565.71 PF 1 3090.00 5567.46 5570.60 5570.60 5571.55 0.001448 8.21 414.04 237.89 0.90
La Cueva 1511.28 PF 1 3090.00 5565.27 5568.00 5568.00 5569.29 0.006567 9.15 340.37 129.80 0.99
La Cueva 1438.58 PF 1 3090.00 5562.96 5565.99 5565.99 5567.46 0.006790 9.75 316.88 108.64 1.01
La Cueva 1410.93 PF 1 3090.00 5562.08 5565.33 5565.33 5566.82 0.006504 9.80 315.16 104.39 0.99
La Cueva 1380.76 PF 1 3090.00 5561.02 5564.66 5564.66 5566.13 0.006422 9.75 318.83 108.31 0.98
La Cueva 1354.24 PF 1 3090.00 5560.01 5563.88 5563.88 5565.36 0.006773 9.78 318.91 111.53 1.00
La Cueva 1332.33 PF 1 3090.00 5559.18 5562.95 5562.95 5564.40 0.006421 9.66 327.31 124.97 0.98
La Cueva 1311.52 PF 1 3090.00 5558.38 5562.27 5562.27 5563.68 0.006749 9.51 325.61 121.14 1.00
La Cueva 1295.47 PF 1 3090.00 5557.77 5561.80 5561.80 5563.27 0.006546 9.73 322.45 120.27 0.99
La Cueva 1264.68 PF 1 3090.00 5556.60 5560.72 5560.72 5562.27 0.006168 10.02 314.72 106.97 0.99
La Cueva 1233.92 PF 1 3090.00 5555.38 5560.47 5561.10 0.001652 6.36 495.10 124.81 0.53
La Cueva 1187.49 PF 1 3090.00 5554.00 5559.36 5559.36 5560.87 0.007049 9.85 313.62 110.91 1.03
La Cueva 1146.73 PF 1 3090.00 5552.95 5557.03 5557.03 5558.39 0.007467 9.36 330.07 123.79 1.01
La Cueva 1104.38 PF 1 3090.00 5551.33 5555.56 5555.56 5556.88 0.006689 9.24 334.57 128.11 1.01
La Cueva 1056.97 PF 1 3090.00 5550.42 5554.19 5554.19 5555.61 0.007123 10.30 330.98 122.65 0.99
La Cueva 1011.94 PF 1 3090.00 5548.91 5553.05 5553.05 5554.54 0.005560 9.92 331.33 125.78 0.95
La Cueva 975.03  PF 1 3090.00 5547.84 5552.37 5552.37 5553.69 0.004434 9.42 373.61 179.46 0.86
La Cueva 916.13  PF 1 3090.00 5546.08 5550.02 5550.02 5551.26 0.007613 9.08 366.90 162.62 0.94
La Cueva 848.23  PF 1 3090.00 5543.83 5547.96 5547.96 5549.43 0.006180 9.75 322.31 118.12 0.99
La Cueva 804.54  PF 1 3090.00 5542.34 5547.29 5547.29 5548.23 0.003850 8.66 533.57 334.36 0.80
La Cueva 742.87  PF 1 3090.00 5540.82 5545.55 5545.55 5546.24 0.003047 7.50 647.08 461.93 0.71
La Cueva 711.63  PF 1 3090.00 5540.27 5544.34 5544.34 5545.11 0.005125 7.82 541.27 436.19 0.87
La Cueva 674.15  PF 1 3090.00 5538.78 5543.75 5543.75 5544.33 0.003327 8.03 737.10 506.26 0.74
La Cueva 618.69  PF 1 3090.00 5537.00 5541.31 5541.31 5542.19 0.004911 8.76 533.90 353.42 0.88
La Cueva 491.87  PF 1 3090.00 5533.46 5538.41 5538.41 5539.08 0.003589 7.68 653.45 473.47 0.76
La Cueva 450.17  PF 1 3090.00 5531.00 5536.70 5536.70 5537.33 0.004206 8.90 673.83 452.95 0.83
La Cueva 432.04  PF 1 3090.00 5530.99 5535.95 5535.95 5536.58 0.005290 8.03 618.73 440.66 0.89
La Cueva 356.79  PF 1 3090.00 5528.87 5533.66 5533.66 5534.28 0.004595 7.70 646.34 466.93 0.83
La Cueva 306.95  PF 1 3090.00 5528.01 5532.38 5532.38 5533.03 0.005150 8.12 622.76 444.36 0.88
La Cueva 247.1   PF 1 3090.00 5526.33 5530.83 5530.83 5531.53 0.004044 8.19 621.67 405.44 0.81
La Cueva 208.39  PF 1 3090.00 5525.00 5529.99 5529.99 5530.92 0.004653 9.61 545.83 321.98 0.88
La Cueva 172.73  PF 1 3090.00 5524.41 5528.92 5528.92 5529.95 0.005146 8.95 442.89 210.75 0.90
La Cueva 98.74   PF 1 3090.00 5521.70 5527.46 5526.20 5528.00 0.001587 6.61 606.35 185.85 0.54
La Cueva 1.24    PF 1 3090.00 5518.52 5525.15 5525.15 5527.54 0.005708 12.42 248.98 53.21 0.99
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SIGNAL VILLAGE FINE SEDIMENT YIELD ANALYSIS USING MUSLE EQUATION

BASIN AREA PERCENT QP VOL WGHTD C GAMMA SLOPE N LS YS YS' CS QFS
AC IMPERV CFS AC-FT K % TONS TONS PPM WASH LOAD

108 131.50 17% 404.63 15.57 0.150 0.20 400 4 0.4 0.69 795.91 660.60 30273 4.77
109 64.38 17% 216.30 7.55 0.150 0.20 400 4 0.4 0.69 373.69 310.16 29340 2.47
110 104.00 17% 275.61 11.74 0.150 0.20 400 4 0.4 0.69 548.03 454.87 27718 2.96
111.1 62.00 26% 195.97 7.70 0.150 0.20 400 4 0.4 0.69 357.51 264.56 24657 1.87

BED MATERIAL AND TOTAL SEDIMENT YIELD ANALYSIS USING MPM-WOO METHOD
a = 5.00E-04 n= 0.04
b = 3.85
c = 0.30
d = -2.50

BASIN AREA QP VOL YS' SED. VOL. Cfs q unit AVG. VEL DEPTH WD qs (unit width QS QS BF Q BULK SED VOL
AC CFS AC-FT TONS AC-FT PPM width SLOPE bed load) BED LOAD TOTAL AC-FT

108 131.50 404.63 15.57 660.60 0.3033 30273 6.74 0.050 7.64 0.88 60.0 1.31 78.46 83.22 1.21 487.85 3.20
109 64.38 216.30 7.55 310.16 0.1424 29340 3.61 0.040 5.56 0.65 60.0 0.35 21.02 23.48 1.11 239.78 0.82
110 104.00 275.61 11.74 454.87 0.2088 27718 4.59 0.035 5.89 0.78 60.0 0.46 27.54 30.51 1.11 306.12 1.30
111.1 62.00 195.97 7.70 264.56 0.1215 24657 3.27 0.035 5.14 0.64 60.0 0.25 15.20 17.07 1.09 213.04 0.67
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SCALE IN FEET

LEGEND

CONCRETE DRIVEWAY

FLOW ARROW

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

CURB & GUTTER

FEMA FLOODPLAIN BOUNDARY

HECRAS CROSS SECTIONS

ARROYO CENTER LINE

PROPERTY LINE

FIRST FLUSH CALCULATIONS:
(0.34in÷12in/ft) x (1.2ac x 43,560sf/ac x 0.647) = 960 cf

PROPOSED SCOUR WALL

LEGAL DESCRIPTION: LOTS 17 & 18, BLOCK 4, TRACT 3, UNIT 3, NAA

SITE AREA: 1.6135 ACRES (TOTAL SITE), 1.2020 ACRES (DEVELOPED AREA)

FLOOD HAZARD STATEMENT: F.E.M.A. FLOODWAY BOUNDARY AND FLOODWAY
MAP DATED AUGUST 16, 2012 (PANEL NO. 35001C0141H) INDICATES A FLOOD
HAZARD ZONE AE WHICH IS AN AREA DETERMINED TO BE INSIDE THE 100-YEAR
FLOODPLAIN WITH BASE FLOOD ELEVATIONS.

EXISTING DRAINAGE CONDITIONS:

THE DRAINAGE ANALYSIS FOR THIS SUBDIVISION IS IN ACCORDANCE WITH
SETION 22 OF THE CITY OF ALBUQUERQUE DEVELOPMENT PROCESS MANUAL
(DPM), ENTITLED "DRAINAGE, FLOOD CONTROL, AND EROSION CONTROL." THE
DESIGN STORM USED FOR BOTH UNDEVELOPED AND DEVELOPED CONDITIONS
IS THE 100-YEAR, 6-HOUR STORM EVENT FOR RUNOFF. THE SITE IS LOCATED IN
ZONE 3 SO THE 100-YEAR, 6-HOUR STORM EVENT IS 2.60 INCHES.

LOTS 17 & 18 ARE LOCATED IN NORTH ALBUQUERQUE ACRES, AT THE
NORTHWEST CORNER OF THE VENTURA STREET/SIGNAL AVENUE
INTERSECTION. THE LOTS DRAIN FROM SOUTHEAST TO NORTHWEST TO THE LA
CUEVA ARROYO. THE PEAK RUNOFF FROM THE LOTS UNDER EXISTING
CONDITIONS IS 2.25 CFS DURING A 100-YEAR, 6-HOUR STORM. THE MAJORITY IS
CURRENTLY ENCUMBERED BY A FLOOD HAZARD ZONE AE.

DEVELOPED DRAINAGE CONDITIONS:

THIS PROJECT INVOLVES THE CONSTRUCTION OF A RESIDENTIAL SUBDIVISION
WITH 6 LOTS. THE SUBDIVISION WILL DRAIN FROM EAST TO WEST IN THE
PRIVATE STREET TO A 5-FOOT WIDE CONCRETE CHANNEL ALONG THE WEST
PROPERTY BOUNDARY. THIS CONCRETE CHANNEL WILL DRAIN SOUTH TO A
24-INCH WIDE SIDEWALK CULVERT TO SIGNAL AVENUE. THE TOTAL DISCHARGE
FROM THE SUBDIVISION DURING A 100-YEAR, 6-HOUR STORM IS 5.19 CFS. THE
FIRST FLUSH VOLUME FROM THE SUBDIVISION FOR A 0.44-INCH RAIN IS 960
CUBIC-FEET. ON EACH LOT THE AREA BEHIND THE BASK OF THE CURB WILL BE
DEPRESSED TO ALLOW FOR THE RETENTION OF THE FIRST FLUSH VOLUME.

ALONG THE EASTERN AND NORTHERN BOUNDARY OF THE DEVELOPED AREA
WILL BE A SCOUR WALL TO PROTECT THE SUBDIVISION FROM UPSTREAM
FLOWS IN THE LA CUEVA ARROYO. THE SCOUR WALL WILL BE AS DEEP AS 8
FEET BELOW THE ARROYO BOTTOM TO PROTECT THE SUBDIVISION AGAINST
SCOUR DURING STORM EVENTS. A HEC-RAS ANALYSIS IS CURRENTLY BEING
PERFORMED TO DETERMINE THE IMPROVEMENTS WITHIN THE LA CUEVA
ARROYO TO BE CONSTRUCTED TO BOTH PROTECT THE SUBDIVISION AND TO
REMOVE THE FLOOD HAZARD ZONE THROGH A LOMR TO FEMA. THIS ANALYSIS
WILL BE SUBMITTED AS A SUPPLEMENT TO THIS GRADING AND DRAINAGE PLAN.

Geographic Position, in feet (NAD83)

Elevation, in feet (NAVD88) = 5485.723

N=1522068.520, E=1550417.138, G-G=0.999650745, DA=-00°10'24.78"

N.M. State Plane Coordinates (Central Zone)

From the intersection of I-25 and Paseo Del Norte NE travel east on

AGRS Aluminum Cap stamped "7-C19 1995"

BENCHMARKS

Paseo Del Norte 1.87 miles to Barstow Street NE. Turn left and travel

north on Barstow Street 0.65 miles to Signal Avenue NE. The station is

located on the NNW curb return.
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Appendix F 

 

 



LA CUEVA SCOUR

LA CUEVA ARROYO SCOUR ANALYSIS INCLUDING CHANNEL EXCAVATION WITH VERTICAL CONCRETE SCOUR WALL WITH VENTURA CULVERT

COL 1 COL 2 COL 3 COL 4 COL 5 COL 6 COL 7 COL 8 COL 9 COL 10 COL 11 COL 12 COL 13 COL 14 COL 15 COL 16 COL 17 COL 18 COL 19 COL 20 COL 21 COL 22 COL 23 COL 24 COL 25 COL 26
SEC. NO. HEC-RAS Q100 QD SC SAVG WD LAMDA LV DELTA EROS. VEL FROUDE AREA TOP WID HYD DEP UVW UVW/WD YS/Y YS HECRAS HECRAS SEQ DEP FRBRD WALL HT

STA. (CFS) (CFS) (FT/FT) (FT/FT) (FT) (FT) MAX (FT) SET. (FT) (FPS) (SF) (FT) (FT) (FT) (FT) DEPTH (FT) FROUDE (FT) (FT) (FT)
1 1565.71 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 14.07 2.20 233.68 183.28 1.27 481.1 8.00 4.85 6.18 2.24 1.91 3.83 1.72 13.74
2 1511.28 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 17.78 2.66 173.81 125.66 1.38 481.1 8.00 4.85 6.71 1.47 2.60 4.53 1.75 14.99
3 1438.58 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 14.39 1.80 214.67 108.17 1.98 481.1 8.00 4.85 9.63 2.09 1.80 4.26 1.72 17.61
4 1410.93 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 14.58 1.76 211.95 99.23 2.14 481.1 8.00 4.85 10.36 2.22 1.76 4.44 1.73 18.53
5 1380.76 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 14.42 1.75 214.23 101.38 2.11 481.1 8.00 4.85 10.25 2.65 1.75 4.82 1.75 18.81
6 1354.24 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 14.68 1.83 210.44 105.42 2.00 481.1 8.00 4.85 9.68 2.89 1.83 5.16 1.77 18.60
7 1332.33 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 15.61 1.98 198.00 102.53 1.93 481.1 8.00 4.85 9.37 2.64 1.98 5.24 1.78 18.38
8 1311.52 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 15.75 2.01 196.22 102.81 1.91 481.1 8.00 4.85 9.26 2.73 2.01 5.38 1.79 18.42
9 1295.47 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 15.63 1.96 197.64 100.38 1.97 481.1 8.00 4.85 9.55 2.89 1.96 5.48 1.79 18.82

10 1264.68 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 16.09 1.98 193.52 94.32 2.05 481.1 8.00 4.85 9.95 2.93 1.98 5.69 1.80 19.44
11 1233.92 3090 618.0 0.0157 0.0348 60.1 841.9 421.0 210.5 240.6 17.80 2.28 173.63 91.49 1.90 481.1 8.00 4.85 9.20 2.13 2.28 5.48 1.80 18.48

COL 1 CHANNEL CROSS-SECTION NUMBER
COL 2 HEC-RAS CHANNEL STATION
COL 3 NOT USED
COL 4 100-YEAR PEAK DISCHARGE, Q (CFS)
COL 5 DOMINANT DISCHARGE, QD = 0.2 Q100 (CFS)
COL 6 CRITICAL SLOPE, SC = 0.037 QD (^-0.133) (FT/FT)
COL 7 AVERAGE SLOPE OF THE CHANNEL (FT/FT)
COL 8 DOMINANT CHANNEL WIDTH, WD = 4.6QD(^0.4) (FT)
COL 9 MEANDER WAVELENGTH, LAMDA = (014)WD (FT) FOR QD > 2000 CFS
COL 10 DOWN-VALLEY LENGTH, LV = LAMDA/2 (FT)
COL 11 MAXIMUM LATERAL EROSION, DELTA MAX = (16.1)QD(^0.4) (FT) FOR QD > 2000 CFS
COL 12 EROSION SETBACK = WD/2 + DELTA MAX (FT)
COL 13 CHANNEL VELOCITY FROM HECRAS (FT/SEC)
COL 14 FROUDE NUMBER CALCULATED USING HYDRAULIC DEPTH
COL 15 CROSS-SECTIONAL AREA FROM HECRAS (SQ. FT)
COL 16 TOP WIDTH FROM HECRAS (FT)
COL 17 HYDRAULIC DEPTH, HD = A/TW (FT)
COL 18 UNCONSTRAINED VALLEY WIDTH, UVW = 2 X EROSION SETBACK (FT)
COL 19 RATIO OF UNCONSTRAINED VALLEY WIDTH TO DOMINANT CHANNEL WIDTH, UVW/WD
COL 20 RATIO OF SCOUR DEPTH TO FLOW DEPTH, YS/Y (FIGURE 3.31 AMAFCA SEDIMENT AND EROSION DESIGN GUIDE)
COL 21 ESTIMATED SCOUR (FT)
COL 22 DEPTH OF FLOW FROM HECRAS (FT)
COL 23 FROUDE NUMBER FROM HECRAS
COL 24 SEQUENT DEPTH (FT)
COL 25 FREEBOARD (FT)
COL 26 SCOUR WALL HEIGHT = SCOUR DEPTH + SEQUENT DEPTH +FREEBOARD+ TWO FOOT FACTOR OF SAFTEY (FT)
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