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DRAINAGE MANAGEMENT PLAN 

 

Introduction 

The purpose of this submittal is to provide a conceptual drainage management plan for EPC 

approval of the Site Plan for Building Permit for the Multi-Specialty Clinic to be located at 2901 

Transport Street, S.E.  This project site lies within an 8.3 acre area previously designated as Phase 2 of 

the Capstone Student Housing and will consist of a 90,000 square foot two-story building along with 

associated parking and landscape areas.  As shown in the vicinity map below, the site is located at the 

northeast corner of I-25 and Sunport Boulevard SE.  The site lies within Precipitation Zone 2 according to 

Section 22.2 of the DPM.  As shown in the FEMA Flood Map on page 2, the site lies outside any flood 

hazard zone. 

  

Vicinity Map 
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FEMA FIRMap 

 

 

Pre-Developed Conditions 

A portion of this site was previously a landfill for construction debris (mainly concrete and 

asphalt) and has subsequently been mass graded to fill the site to the current grades.  Some 

construction debris remains and this project will mitigate the soil as necessary, which includes removal 

of the deleterious material where encountered during over-excavation required to provide the specified 

engineered fill.   

The site topography slopes generally from east to west and is covered with very limited natural 

vegetation.  Per the attached Pre-Developed Conditions Basin Map, the site consists of a total of 2 

distinct basins within the subject property, while flows from the Capstone Phase I project are routed 

through the property to an existing 24” CMP discharging into the AMAFCA South Diversion Channel. The 

Capstone Phase I project incorporated detention basins to attenuate the flows into the existing 24” CMP 

due to capacity limitations, however, the South Diversion Channel has adequate capacity for free 

discharge, per correspondence dated June 25, 2013, attached. The adjacent property to the east (Basin 

EX B-2) flows into an existing storm drain which discharges into the South Diversion Channel. 

The proposed development will encompass portions of Basin B-2 and Basin C-1 as designated in 

the Drainage Management Plan for Capstone Student Housing report, attached for reference.  
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Post-Developed Conditions 

The proposed project currently consists only of what had been designed as Capstone Phase 2 

and contains approximately 8.3 acres.  The first phase corresponds with the newly developed Capstone 

Student Housing, and the third phase will be left undeveloped at this time and a separate drainage 

management plan will be required prior to development of that area.  Per the attached Post-Developed 

Conditions Basin Map, the site will consist of 2 basins onsite for the development of an office building 

and associated parking facilities. 

The proposed grading and drainage plan is configured to accept flows from Capstone Phase I via 

an existing 36-inch RCP into a detention pond within Basin D-2 which will function as a single-

interconnected pond with existing ponds B-1 and B-2. The capacity of the existing ponds is based on as-

built information. The bottom two feet of the pond are sized to retain the first flush volume and are not 

included in the detention calculations. Discharge from this pond will be through a CMP riser and an 

emergency overflow weir is provided to accommodate the 100-year storm should the outlet become 

clogged. 

 This pond will discharge via a proposed 30-inch storm drain pipe with a manhole junction at 

Pond D-1 to the north. Drainage from Pond D-1, which accepts flows from Basin D-1, will likewise drain  

through a CMP riser connected to the junction manhole and outlet directly into the South Diversion 

Channel through a 36-inch storm drain pipe near the outlet of the existing 24-inch CMP which will be 

abandoned after the new system is installed. The pond on Basin D-1 will also be configured to retain the 

necessary first-flush volume in the first two feet of depth. An emergency overflow weir is provided to 

accommodate the 100-year storm should the outlet become clogged. 

 

Water Quality Management 

Discharge from the developed portions of the project will be captured in the 

detention/retention ponds which are sized to retain the first-flush flows. Calculations for sizing are 

provided in the appendix to this report. 

 

Conclusion 

This Drainage Management Plan provides for grading and drainage elements which are capable 

of safely conveying the 100-Yr, 6-Hr storm and which meet City requirements, as well as meeting the 

water quality requirements.  With this submittal, we request Drainage Report and Grading Plan 

approvals for the Site Plan for Building Permit application. 

 



TWLLC/JH, PE 14-Sep-15

Basin Area Area Area Weighted E Volume Flow Weighted E Volume Flow

ID (sf) (acres) (sq miles) % (acres) % (acres) % (acres) % (acres) (ac-ft) (ac-ft) cfs (ac-ft) (ac-ft) cfs

B-1 475,425.00 10.91 0.01705 0% 0 0% 0.000 15% 1.6371384 85% 9.277 1.972 1.793 48.74 1.217 1.107 31.93

Ex-B2 183,206.00 4.21 0.00657 0% 0 0% 0.000 100% 4.205831 0% 0.000 1.130 0.396 13.21 0.520 0.182 7.19

Ex-B3 307,640.00 7.06 0.01104 0% 0 0% 0.000 100% 7.0624426 0% 0.000 1.130 0.665 22.18 0.520 0.306 12.08

Ex-C 131,863.00 3.03 0.00473 0% 0 0% 0.000 100% 3.0271579 0% 0.000 1.130 0.285 9.51 0.520 0.131 5.18

Total 1,098,134.00 25.210 0.03939 3.139 93.63 1.726 56.37

Notes:

Basin Area Area Area Weighted E Volume Flow Weighted E Volume Flow

ID (sf) (acres) (sq miles) % (acres) % (acres) % (acres) % (acres) (ac-ft) (ac-ft) cfs (ac-ft) (ac-ft) cfs

D-1 232,936.00 5.35 0.00836 0% 0 0% 0.000 30% 1.5828525 70% 3.765 1.827 0.814 22.66 1.097 0.489 14.53

D-2 155,279.00 3.56 0.00557 0% 0 0% 0.000 42% 1.4971804 58% 2.068 1.704 0.506 14.42 0.996 0.296 9.05

C-1A 35,532.00 0.82 0.00127 0% 0 0% 0.000 79% 0.644405 21% 0.171 1.338 0.091 2.83 0.692 0.047 1.64

B-1 475,425.00 10.91 0.01705 0% 0 0% 0.000 15% 1.6371384 85% 9.277 1.972 1.793 48.74 1.217 1.107 31.93

B-2A 183,206.00 4.21 0.00657 0% 0 0% 0.000 100% 4.205831 0% 0.000 1.130 0.396 13.21 0.520 0.182 7.19

35,532.00 0.82 0.00127 0% 0 0% 0.000 79% 0.644405 21% 0.171 1.338 0.091 2.83 0.692 0.047 1.64

Total 1,117,910.00 25.664 0.04010 3.691 104.69 2.168 65.98

Notes:

Treatment A

Precipitation Zone 2

DPM Weighted E Method

2901 Transport St, SE

MULTI-SPECIALTY CLINIC

Existing Conditions

Developed Conditions

10-Year, 6-Hr

Flow = Qa * Aa + Qb * Ab + Qc * Ac + Qd * Ad

Volume = Weighted D * Total Area

Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area)

Equations:

Basin Descriptions

Treatment DTreatment CTreatment B

10-Year, 6-Hr

Treatment A Treatment B Treatment C

100-Year, 6-Hr

Basin Descriptions 100-Year, 6-Hr

Treatment D







FIRST FLUSH RETENTION VOLUME CALCULATIONS

SOUTH POND (D-2) RETENTION VOLUME CALCULATIONS

ELEVATION 

(ft)
AREA (sf)

VOLUME 

(cf)

CUMULATIVE 

VOLUME (cf)

5037 953 0 0

5038 1440 1196.5 1197

5039 1997 1718.5 2915

VOLUME PROVIDED: 2915

VOLUME REQUIRED:

IMPERVIOUS AREA: 90,154 sf

VOLUME REQUIRED= (0.44-0.1)/12= 2,554 cf

OK

NORTH POND (D-1) RETENTION VOLUME CALCULATIONS

ELEVATION 

(ft)
AREA (sf)

VOLUME 

(cf)

CUMULATIVE 

VOLUME (cf)

5045 1735 0 0

5046 2606 2170.5 2170.5

5047 3588 3097 5267.5

VOLUME PROVIDED: 5268

VOLUME REQUIRED:

IMPERVIOUS AREA: 164,025 sf

VOLUME REQUIRED= (0.44-0.1)/12= 4,647 cf

OK



Pond Discharge-Orifice Calculations (Pond D-1)

OFFSITE POND B-1 VOLUME CALCULATIONS

ELEVATI

ON (ft)
AREA (sf)

VOLUME 

(cf)

CUMULA

TIVE 

VOLUME 

(cf)

5047 4271 0 0

5048 6202 5236.5 5237

5049 8210 7206 12443

5050 10294 9252 21695

5051 15375 12834.5 34529

ACTUAL DEPTH VOLUME Q VOLUME

ELEV. (FT) (CF) (CFS) (AC-FT)

47.00 0 0 0.00

48.00 1.00 5237 11.88 0.1202135

49.00 2.00 12443 18.31 0.2856405

50.00 3.00 21695 24.18 0.49803719

Orifice Equation
Q = CA SQRT(2gH)

C = 0.6

Diameter (in) 2.5

Area (ft^2)= 0.034

g = 32.2

H (Ft) = Depth of water above center of orifice 

Q (CFS)= Flow



Pond Discharge-Orifice Calculations (Pond D-2)

OFFSITE POND B-1 VOLUME CALCULATIONS

ELEVATI

ON (ft)
AREA (sf)

VOLUME 

(cf)

CUMULA

TIVE 

VOLUME 

(cf)

5039 7118 0 0

5040 9192 8155 8155

5041 11206 10199 18354

5042 13265 12235.5 30590

5043 15375 14320 44910

OFFSITE POND B-2 VOLUME CALCULATIONS

ELEVATI

ON (ft)
AREA (sf)

VOLUME 

(cf)

CUMULA

TIVE 

VOLUME 

(cf)

5039 2964 0 0

5040 3498 3231 3231

5041 4057 3777.5 7008.5

5042 4642 4349.5 11358

5042.5 4943 2396.25 13754.25

ONSITE POND D-2 VOLUME CALCULATIONS

ELEVATI

ON (ft)
AREA (sf)

VOLUME 

(cf)

CUMULA

TIVE 

VOLUME 

(cf)

5039 2675 0 0

5040 3785 3230 3230

5041 4977 4381 7611

5042 6252 5614.5 13226

13226

*NOTE: THREE PONDS INTERCONNECTED THEREFORE SUM USED

ACTUAL DEPTH VOLUME Q VOLUME

ELEV. (FT) (CF) (CFS) (AC-FT)

39.00 0 0 0.00

40.00 1.00 14616 28.57 0.33553719

41.00 2.00 32974 42.92 0.7569674

42.00 3.00 55173 55.52 1.2665978

Orifice Equation
Q = CA SQRT(2gH)

C = 0.6

Diameter (in) 3

Area (ft^2)= 0.049

g = 32.2

H (Ft) = Depth of water above center of orifice 

Q (CFS)= Flow
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        AHYMO PROGRAM (AHYMO-S4)                    - Version: S4.01a - Rel: 
01a
             RUN DATE (MON/DAY/YR) = 09/14/2015
             START TIME (HR:MIN:SEC) = 16:06:34     USER NO.= 
TierraWest-SiteA99368577
             INPUT FILE = C:\Users\Joel\Desktop\Clinic Basins.txt             
                           

    *****************************************************************         
     
    *               Multi Specialty Clinic, ALBUQUERQUE, NM         *         
     
    *****************************************************************         
     
    * 100-YEAR, 24-HR STORM  (UNDER PROPOSED CONDITIONS) W/ routing *         
     
    *****************************************************************         
     
    *                                                                         
     
    START               TIME=0.0                                              
     
    *                                                                         
     
    *                                                                         
     
    RAINFALL            TYPE=2 RAIN QUARTER=0.0 IN                            
     
                        RAIN ONE=2.01 IN RAIN SIX=2.35 IN                     
     
                        RAIN DAY=2.75 IN DT=0.05 HR                           
     

                   24-HOUR RAINFALL DIST. - BASED ON NOAA ATLAS 14 FOR 
CONVECTIVE AREAS (NM & AZ) - D1
                   DT =   0.050000 HOURS       END TIME =    24.000002 HOURS
                     0.0000  0.0023  0.0046  0.0071  0.0099  0.0127  0.0159
                     0.0203  0.0272  0.0347  0.0424  0.0509  0.0595  0.0684
                     0.0776  0.0870  0.0974  0.1084  0.1204  0.1437  0.1728
                     0.2117  0.2559  0.3104  0.3831  0.4649  0.6062  0.8258
                     1.2021  1.4666  1.6752  1.7800  1.8719  1.9379  1.9905
                     2.0362  2.0697  2.1005  2.1259  2.1418  2.1530  2.1629
                     2.1722  2.1803  2.1879  2.1953  2.2025  2.2084  2.2118
                     2.2152  2.2186  2.2217  2.2247  2.2278  2.2307  2.2336
                     2.2363  2.2391  2.2417  2.2443  2.2469  2.2494  2.2518
                     2.2542  2.2565  2.2588  2.2611  2.2633  2.2654  2.2676
                     2.2697  2.2717  2.2738  2.2758  2.2778  2.2798  2.2817
                     2.2837  2.2856  2.2874  2.2893  2.2911  2.2930  2.2948
                     2.2965  2.2983  2.3000  2.3017  2.3034  2.3051  2.3068
                     2.3084  2.3100  2.3117  2.3133  2.3148  2.3164  2.3180
                     2.3195  2.3210  2.3225  2.3240  2.3255  2.3269  2.3284
                     2.3298  2.3313  2.3327  2.3341  2.3355  2.3368  2.3382
                     2.3396  2.3409  2.3422  2.3436  2.3449  2.3462  2.3474
                     2.3487  2.3500  2.3513  2.3525  2.3538  2.3551  2.3563
                     2.3576  2.3589  2.3601  2.3614  2.3627  2.3639  2.3652
                     2.3665  2.3677  2.3690  2.3702  2.3715  2.3728  2.3740
                     2.3753  2.3765  2.3778  2.3790  2.3803  2.3815  2.3828
                     2.3840  2.3853  2.3865  2.3878  2.3890  2.3903  2.3915
                     2.3927  2.3940  2.3952  2.3965  2.3977  2.3989  2.4002
                     2.4014  2.4027  2.4039  2.4051  2.4064  2.4076  2.4088
                     2.4101  2.4113  2.4125  2.4137  2.4150  2.4162  2.4174
                     2.4186  2.4199  2.4211  2.4223  2.4235  2.4247  2.4260
                     2.4272  2.4284  2.4296  2.4308  2.4320  2.4333  2.4345
                     2.4357  2.4369  2.4381  2.4393  2.4405  2.4417  2.4429
                     2.4441  2.4453  2.4465  2.4478  2.4490  2.4502  2.4514
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                     2.4526  2.4538  2.4550  2.4561  2.4573  2.4585  2.4597
                     2.4609  2.4621  2.4633  2.4645  2.4657  2.4669  2.4681
                     2.4692  2.4704  2.4716  2.4728  2.4740  2.4752  2.4764
                     2.4775  2.4787  2.4799  2.4811  2.4822  2.4834  2.4846
                     2.4858  2.4869  2.4881  2.4893  2.4905  2.4916  2.4928
                     2.4940  2.4951  2.4963  2.4975  2.4986  2.4998  2.5010
                     2.5021  2.5033  2.5044  2.5056  2.5068  2.5079  2.5091
                     2.5102  2.5114  2.5125  2.5137  2.5148  2.5160  2.5171
                     2.5183  2.5194  2.5206  2.5217  2.5229  2.5240  2.5252
                     2.5263  2.5274  2.5286  2.5297  2.5309  2.5320  2.5331
                     2.5343  2.5354  2.5365  2.5377  2.5388  2.5399  2.5411
                     2.5422  2.5433  2.5445  2.5456  2.5467  2.5478  2.5490
                     2.5501  2.5512  2.5523  2.5535  2.5546  2.5557  2.5568
                     2.5579  2.5590  2.5602  2.5613  2.5624  2.5635  2.5646
                     2.5657  2.5668  2.5679  2.5691  2.5702  2.5713  2.5724
                     2.5735  2.5746  2.5757  2.5768  2.5779  2.5790  2.5801
                     2.5812  2.5823  2.5834  2.5845  2.5856  2.5867  2.5878
                     2.5889  2.5899  2.5910  2.5921  2.5932  2.5943  2.5954
                     2.5965  2.5976  2.5986  2.5997  2.6008  2.6019  2.6030
                     2.6040  2.6051  2.6062  2.6073  2.6084  2.6094  2.6105
                     2.6116  2.6126  2.6137  2.6148  2.6159  2.6169  2.6180
                     2.6191  2.6201  2.6212  2.6223  2.6233  2.6244  2.6254
                     2.6265  2.6276  2.6286  2.6297  2.6307  2.6318  2.6328
                     2.6339  2.6350  2.6360  2.6371  2.6381  2.6392  2.6402
                     2.6413  2.6423  2.6433  2.6444  2.6454  2.6465  2.6475
                     2.6486  2.6496  2.6506  2.6517  2.6527  2.6538  2.6548
                     2.6558  2.6569  2.6579  2.6589  2.6600  2.6610  2.6620
                     2.6630  2.6641  2.6651  2.6661  2.6672  2.6682  2.6692
                     2.6702  2.6712  2.6723  2.6733  2.6743  2.6753  2.6763
                     2.6774  2.6784  2.6794  2.6804  2.6814  2.6824  2.6834
                     2.6844  2.6854  2.6865  2.6875  2.6885  2.6895  2.6905
                     2.6915  2.6925  2.6935  2.6945  2.6955  2.6965  2.6975
                     2.6985  2.6995  2.7005  2.7015  2.7025  2.7034  2.7044
                     2.7054  2.7064  2.7074  2.7084  2.7094  2.7104  2.7114
                     2.7123  2.7133  2.7143  2.7153  2.7163  2.7172  2.7182
                     2.7192  2.7202  2.7211  2.7221  2.7231  2.7241  2.7250
                     2.7260  2.7270  2.7280  2.7289  2.7299  2.7309  2.7318
                     2.7328  2.7338  2.7347  2.7357  2.7366  2.7376  2.7386
                     2.7395  2.7405  2.7414  2.7424  2.7433  2.7443  2.7452
                     2.7462  2.7472  2.7481  2.7491  2.7500

    *DEVELOPED CONDITIONS                                                     
     
    *                                                                         
     
    *BASIN B-1                                                                
     
    *                                                                         
     
    COMPUTE NM HYD      ID=1 HYD NO=100.1 AREA=0.01705 SQ MI                  
     
                        PER A=0.00 PER B=0.00 PER C=15.0 PER D=85.00          
     
                        TP=-0.1333 HR MASS RAINFALL=-1                        
     

         K =  0.072649HR    TP =  0.133300HR    K/TP RATIO =  0.545000     
SHAPE CONSTANT, N =  7.106428
         UNIT PEAK =   57.217    CFS   UNIT VOLUME =   0.9989       B =   
526.28      P60 = 2.0100    
         AREA =     0.014493 SQ MI    IA =   0.10000 INCHES    INF =   0.04000
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - 
DT =  0.050000
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         K =  0.107446HR    TP =  0.133300HR    K/TP RATIO =  0.806046     
SHAPE CONSTANT, N =  4.440407
         UNIT PEAK =   7.3586    CFS   UNIT VOLUME =    1.000       B =   
383.54      P60 = 2.0100    
         AREA =     0.002558 SQ MI    IA =   0.35000 INCHES    INF =   0.83000
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - 
DT =  0.050000

    PRINT HYD           ID=1 CODE=1                                           
     

                                        PARTIAL HYDROGRAPH   100.10

        RUNOFF VOLUME =     2.31096 INCHES     =       2.1014 ACRE-FEET
        PEAK DISCHARGE RATE =      50.21 CFS  AT   1.500 HOURS   BASIN AREA = 
0.0171 SQ. MI.

    *                                                                         
     
    *                                                                         
     
    *BASIN D-2                                                                
     
    *                                                                         
     
    COMPUTE NM HYD      ID=2 HYD NO=100.2 AREA=0.00557 SQ MI                  
     
                        PER A=0.00 PER B=0.00 PER C=42.0 PER D=58.0           
     
                        TP=-0.1333 HR MASS RAINFALL=-1                        
     

         K =  0.072649HR    TP =  0.133300HR    K/TP RATIO =  0.545000     
SHAPE CONSTANT, N =  7.106428
         UNIT PEAK =   12.755    CFS   UNIT VOLUME =   0.9983       B =   
526.28      P60 = 2.0100    
         AREA =     0.003231 SQ MI    IA =   0.10000 INCHES    INF =   0.04000
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - 
DT =  0.050000

         K =  0.107446HR    TP =  0.133300HR    K/TP RATIO =  0.806046     
SHAPE CONSTANT, N =  4.440407
         UNIT PEAK =   6.7310    CFS   UNIT VOLUME =    1.000       B =   
383.54      P60 = 2.0100    
         AREA =     0.002339 SQ MI    IA =   0.35000 INCHES    INF =   0.83000
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - 
DT =  0.050000

    PRINT HYD           ID=2 CODE=1                                           
     

                                        PARTIAL HYDROGRAPH   100.20

        RUNOFF VOLUME =     1.96150 INCHES     =       0.5827 ACRE-FEET
        PEAK DISCHARGE RATE =      15.07 CFS  AT   1.500 HOURS   BASIN AREA = 
0.0056 SQ. MI.
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    *                                                                         
     
    *                                                                         
     
    *BASIN D-1                                                                
     
    *                                                                         
     
    COMPUTE NM HYD      ID=3 HYD NO=100.3 AREA=0.00836 SQ MI                  
     
                        PER A=0.00 PER B=0.00 PER C=29.6 PER D=70.40          
     
                        TP=-0.1333 HR MASS RAINFALL=-1                        
     

         K =  0.072649HR    TP =  0.133300HR    K/TP RATIO =  0.545000     
SHAPE CONSTANT, N =  7.106428
         UNIT PEAK =   23.236    CFS   UNIT VOLUME =   0.9986       B =   
526.28      P60 = 2.0100    
         AREA =     0.005885 SQ MI    IA =   0.10000 INCHES    INF =   0.04000
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - 
DT =  0.050000

         K =  0.107446HR    TP =  0.133300HR    K/TP RATIO =  0.806046     
SHAPE CONSTANT, N =  4.440407
         UNIT PEAK =   7.1199    CFS   UNIT VOLUME =    1.000       B =   
383.54      P60 = 2.0100    
         AREA =     0.002475 SQ MI    IA =   0.35000 INCHES    INF =   0.83000
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - 
DT =  0.050000

    PRINT HYD           ID=3 CODE=1                                           
     

                                        PARTIAL HYDROGRAPH   100.30

        RUNOFF VOLUME =     2.12200 INCHES     =       0.9461 ACRE-FEET
        PEAK DISCHARGE RATE =      23.54 CFS  AT   1.500 HOURS   BASIN AREA = 
0.0084 SQ. MI.

    *                                                                         
     
    *                                                                         
     
    *                                                                         
     
    *                                                                         
     

     ADD HYD                 ID=50 HYD NO=100.21 ID=1 ID=2             
            
    *                                                                         
     
    *                                                                         
     
    PRINT HYD           ID=50 CODE=1                                          
     

                                        PARTIAL HYDROGRAPH   100.21
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        RUNOFF VOLUME =     2.22489 INCHES     =       2.6841 ACRE-FEET
        PEAK DISCHARGE RATE =      65.28 CFS  AT   1.500 HOURS   BASIN AREA = 
0.0226 SQ. MI.

    *                                                                         
     
    *                                                                         
     
    *ROUTE BASIN B-1 and D-2 THROUGH SOUTH DETENTION PONDS                    
     
    ROUTE RESERVOIR     ID=55 HYD NO=200.1 INFLOW ID=50 CODE=24               
     
                            OUTFLOW (CFS) STORAGE(AC-FT) ELEVATION(FT)        
     

                             0.0            0.0                 39.00  
            

                             28.57          0.3355              40.00  
            

                             42.920         0.7569              41.00  
            

                             55.520         1.2666              42.00  
            

      *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *

        TIME      INFLOW    ELEV      VOLUME    OUTFLOW
        (HRS)     (CFS)     (FEET)    (AC-FT)   (CFS)

         0.00       0.00     39.00      0.000      0.00
         1.20       8.68     39.17      0.056      4.77
         2.40       2.11     39.15      0.051      4.31
         3.60       0.11     39.00      0.001      0.13
         4.80       0.17     39.01      0.002      0.16
         6.00       0.28     39.01      0.003      0.27
         7.20       0.29     39.01      0.003      0.29
         8.40       0.28     39.01      0.003      0.28
         9.60       0.28     39.01      0.003      0.28
        10.80       0.27     39.01      0.003      0.27
        12.00       0.27     39.01      0.003      0.27
        13.20       0.26     39.01      0.003      0.26
        14.40       0.26     39.01      0.003      0.26
        15.60       0.25     39.01      0.003      0.25
        16.80       0.25     39.01      0.003      0.25
        18.00       0.24     39.01      0.003      0.24
        19.20       0.24     39.01      0.003      0.24
        20.40       0.24     39.01      0.003      0.23
        21.60       0.23     39.01      0.003      0.23
        22.80       0.22     39.01      0.003      0.22
        24.00       0.22     39.01      0.003      0.22
     PEAK DISCHARGE =       39.454 CFS - PEAK OCCURS AT HOUR    1.65
     MAXIMUM WATER SURFACE ELEVATION =       40.758
     MAXIMUM STORAGE =        0.6551 AC-FT      INCREMENTAL TIME=    
0.050000HRS

    *                                                                         
     
    *                                                                         
     
    PRINT HYD           ID=55  CODE=1                                         
     

                                        PARTIAL HYDROGRAPH   200.10
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        RUNOFF VOLUME =     2.22489 INCHES     =       2.6841 ACRE-FEET
        PEAK DISCHARGE RATE =      39.45 CFS  AT   1.650 HOURS   BASIN AREA = 
0.0226 SQ. MI.

    *                                                                         
     
    *ROUTE BASIN D-1 THROUGH NORTH DETENTION POND                             
     
    ROUTE RESERVOIR     ID=56 HYD NO=200.2 INFLOW ID=3 CODE=24                
     
                            OUTFLOW (CFS) STORAGE(AC-FT) ELEVATION(FT)        
     

                             0.0            0.0                 47.00  
            

                             11.880         0.1202              48.00  
            

                             18.310         0.2856              49.00  
            

                             24.180         0.4980              50.00  
            

      *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *

        TIME      INFLOW    ELEV      VOLUME    OUTFLOW
        (HRS)     (CFS)     (FEET)    (AC-FT)   (CFS)

         0.00       0.00     47.00      0.000      0.00
         1.20       2.89     47.14      0.017      1.71
         2.40       0.75     47.11      0.013      1.29
         3.60       0.04     47.00      0.000      0.04
         4.80       0.06     47.00      0.001      0.05
         6.00       0.09     47.01      0.001      0.09
         7.20       0.09     47.01      0.001      0.10
         8.40       0.09     47.01      0.001      0.09
         9.60       0.09     47.01      0.001      0.09
        10.80       0.09     47.01      0.001      0.09
        12.00       0.09     47.01      0.001      0.09
        13.20       0.09     47.01      0.001      0.09
        14.40       0.09     47.01      0.001      0.09
        15.60       0.08     47.01      0.001      0.08
        16.80       0.08     47.01      0.001      0.08
        18.00       0.08     47.01      0.001      0.08
        19.20       0.08     47.01      0.001      0.08
        20.40       0.08     47.01      0.001      0.08
        21.60       0.08     47.01      0.001      0.08
        22.80       0.07     47.01      0.001      0.07
        24.00       0.07     47.01      0.001      0.07
     PEAK DISCHARGE =       15.319 CFS - PEAK OCCURS AT HOUR    1.65
     MAXIMUM WATER SURFACE ELEVATION =       48.535
     MAXIMUM STORAGE =        0.2087 AC-FT      INCREMENTAL TIME=    
0.050000HRS

    *                                                                         
     
    *                                                                         
     
    PRINT HYD           ID=55  CODE=1                                         
     

                                        PARTIAL HYDROGRAPH   200.10

        RUNOFF VOLUME =     2.22489 INCHES     =       2.6841 ACRE-FEET
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        PEAK DISCHARGE RATE =      39.45 CFS  AT   1.650 HOURS   BASIN AREA = 
0.0226 SQ. MI.

    *                                                                         
     

     ADD HYD                 ID=57 HYD NO=100.22 ID=55 ID=56           
            
    *                                                                         
     
    *                                                                         
     
    PRINT HYD           ID=57 CODE=1                                          
     

                                        PARTIAL HYDROGRAPH   100.22

        RUNOFF VOLUME =     2.19710 INCHES     =       3.6302 ACRE-FEET
        PEAK DISCHARGE RATE =      54.77 CFS  AT   1.650 HOURS   BASIN AREA = 
0.0310 SQ. MI.

    *                                                                         
     
    *                                                                         
     
    FINISH                                                                    
     

        NORMAL PROGRAM FINISH          END TIME (HR:MIN:SEC) = 16:06:34
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Scenario:  Base

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

9/15/2015

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.38]

Bentley Systems, Inc.  Haestad Methods Solution  
Center2015044 STORM Hydraulic.stc



Profile Report

Profile:  Profile - 1

5026
5027
5028
5029
5030
5031
5032
5033
5034
5035
5036
5037
5038
5039
5040
5041
5042
5043
5044
5045
5046
5047

1000 1050 1100 1150 1200 1250 1300 1350 1400 1450

Station (ft)

Label: CMP Riser D-1  
Type: Catch Basin 

ID: 15 

Label: CO-1 
Type: Conduit 

ID: 17 

Label: MH-1 
Type: Manhole 

ID: 20 

Label: CO-2 
Type: Conduit 

ID: 19 

Label: OF-1 
Type: Outfall 

ID: 18 

Profile - 1 - Base

15 \ CMP Riser D-1
5038.00
5033.00
1400.0

17 \ CO-1

0.010

272.0
30.0 \ Concrete

39.45

20 \ MH-1
5047.00
5030.20
1125.0

19 \ CO-2

0.050

72.0
36.0 \ Concrete

54.77

18 \ OF-1
5029.50
5026.50
1050.0

ID\Label
Link Length (ft)

Rise (in)\Material
Flow (ft³/s)
Slope (ft/ft)
ID\Label

Ground (ft)
Invert (ft)
Station (ft)

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/15/2015

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.38]Bentley Systems, Inc.  Haestad Methods Solution Center2015044 STORM Hydraulic.stc





Scenario: Base
Current Time Step: 0.000Hr
Conduit FlexTable: Combined Pipe/Node Report

Z:\2015\2015044 80k Medical Flightway\Working Documents\Drainage\2015044 STORM Hydraulic.stc

Label Start Node
Stop 
Node

Length 
(Unified) 

(ft)

Capacity 
(Full Flow) 

(ft³/s)

Flow 
(Link) 
(ft³/s)

Velocity 
(Average) 

(ft/s)

Slope 
(ft/ft)

Hydraulic 
Grade Line 
(In) (ft)

Hydraulic 
Grade Line 
(Out) (ft)

Invert 
(Downstream) 

(ft)

Invert 
(Upstream) 

(ft)

CO-3 CMP Riser D-2 MH-1 5.0 161.56 15.32 14.39 0.200 5,042.25 5,040.79 5,040.00 5,041.00
CO-2 MH-1 OF-1 74.0 149.13 54.77 19.48 0.050 5,032.60 5,027.92 5,026.50 5,030.20
CO-1 CMP Riser D-1 MH-1 275.0 41.39 39.45 8.04 0.010 5,035.78 5,033.24 5,030.20 5,033.00

Page 1 of 1

9/15/2015file:///C:/Users/Joel/AppData/Local/Temp/Bentley/StormCAD/0hw4mojc.xml



Project Description

Solve For Headwater Elevation

Input Data

Discharge 65.28 ft³/s

Crest Elevation 5040.90 ft

Tailwater Elevation 0.00 ft

Crest Surface Type Gravel

Crest Breadth 5.00 ft

Crest Length 20.00 ft

Results

Headwater Elevation 5041.95 ft

Headwater Height Above Crest 1.05 ft

Tailwater Height Above Crest -5040.90 ft

Weir Coefficient 3.02 US

Submergence Factor 1.00

Adjusted Weir Coefficient 3.02 US

Flow Area 21.08 ft²

Velocity 3.10 ft/s

Wetted Perimeter 22.11 ft

Top Width 20.00 ft

Worksheet for Broad Crested Weir - D-2

9/15/2015 12:25:14 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Solve For Headwater Elevation

Input Data

Discharge 23.54 ft³/s

Crest Elevation 5048.75 ft

Tailwater Elevation 0.00 ft

Crest Surface Type Gravel

Crest Breadth 5.00 ft

Crest Length 20.00 ft

Results

Headwater Elevation 5049.32 ft

Headwater Height Above Crest 0.57 ft

Tailwater Height Above Crest -5048.75 ft

Weir Coefficient 2.72 US

Submergence Factor 1.00

Adjusted Weir Coefficient 2.72 US

Flow Area 11.45 ft²

Velocity 2.06 ft/s

Wetted Perimeter 21.15 ft

Top Width 20.00 ft

Worksheet for Broad Crested Weir - D-1

9/15/2015 12:24:31 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.04000 ft/ft

Bottom Width 4.00 ft

Discharge 22.66 ft³/s

Results

Normal Depth 0.47 ft

Flow Area 1.89 ft²

Wetted Perimeter 4.94 ft

Hydraulic Radius 0.38 ft

Top Width 4.00 ft

Critical Depth 1.00 ft

Critical Slope 0.00423 ft/ft

Velocity 12.02 ft/s

Velocity Head 2.24 ft

Specific Energy 2.72 ft

Froude Number 3.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.47 ft

Critical Depth 1.00 ft

Channel Slope 0.04000 ft/ft

Critical Slope 0.00423 ft/ft

Worksheet for 4-ft Conc Flume at Basin D-1

11/20/2015 12:05:23 PM
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Capacity of a Single ‘C’ Storm Drop Inlet 
 
Capacity of the grate: 
 
L = 40” - 2(2"ends) - 7(½” middle bars) 

= 32 1/2" 
= 2.7083’ 

 
W = 25" - 13(½” middle bars) 

= 18.5" 
= 1.54' 

 
Area = 2.7083' x 1.54' 

= 4.18 ft2 
 
Effective Area  = 4.18- 4.18 (0.5 clogging factor) 

 = 2.09 ft2 at the grate 
 

Orifice Equation 
 

Q = CA sqrt(2gH) 
Q = 0.6*2.09*sqrt(2*32.2*0.67) 
Q = 8.24 cfs 
 

Capacity of the Throat: 
 
L = 4.00’ 
 
H = 10 ¾” - 4 ½” 

= 6 ¼” 
= 0.5208' 

 
Area  = 4.00' x 0.5208' 

= 2.08 ft2 at the throat 
 

Weir Equation 
 
Q = CLH^(3/2) 
Q = 2.95 * 2.08 * 0.67^(3/2) 
Q = 3.37 cfs 
 

Total Capacity: 
 
Q = 8.24grate + 3.37throat 
Q = 11.61 cfs 

 

 
Check for Basin C-1A 
 

Required Capacity =2.83 cfs < 11.61 Provided Capacity, therefore OK 



Capacity of a Double ‘C’ Storm Drop Inlet 
 
Capacity of the grate: 
 
L = 80” - 2(2"ends) - 14(½” middle bars) – 6” center piece 

= 66 1/2" 
= 5.25’ 

 
W = 25" - 13(½” middle bars) 

= 18.5" 
= 1.54' 

 
Area = 5.25' x 1.54' 

= 8.09 ft2 
 
Effective Area  = 8.09- 8.09 (0.5 clogging factor) 

 = 4.04 ft2 at the grate 
 

Orifice Equation 
 

Q = CA sqrt(2gH) 
Q = 0.6*4.04*sqrt(2*32.2*0.50) 
Q = 13.75 cfs 
 

Capacity of the Throat: 
 
L = 7.40’ 
 
H = 10 ¾” - 4 ½” 

= 6 ¼” 
= 0.5208' 

 
Area  = 7.40' x 0.5208' 

= 3.85 ft2 at the throat 
 

Weir Equation 
 
Q = CLH^(3/2) 
Q = 2.95 * 3.85 * 0.50^(3/2) 
Q = 4.01 cfs 
 

Total Capacity: 
 
Q = 15.93grate + 6.24throat 
Q = 17.77 cfs 
 

Check For Basin D-2:  

Required Capacity=14.42 < 17.77 Provided Capacity; therefore OK 
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	2015044 15-09-16 Drainage Report-FINAL approved

	Building Permit: 80K Medical Office 
	City Drainage: 
	undefined: M15D026B
	EPC: 
	Work Order: 1009090
	undefined_2: 
	Legal Description: Tract 2  Plat of Capstone Subdivision
	City Address: 
	Contact: Tierra West, LLC
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	Address: 5571 Midway Park Place NE Albuquerque NM 87109
	Fax: 505-858-3100
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	undefined_5: 
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	undefined_6: 
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	undefined_7: Chris Gunning
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	DRAINAGE MASTER PLAN: 
	DRAINAGE REPORT: x
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	EROSION  SEDIMENT CONTROL PLAN ESC: 
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	undefined_10: 
	Yes: X
	No: 
	By: 11/20/2015
	undefined_11: 
	BUILDING PERMIT APPROVAL: X
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