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PO Box 1293 

Albuquerque 

NM 87103 

www.cabq.gov 

November 8, 2018 
 
 
David Soule, P.E.  
Rio Grande Engineering 
P.O. Box 93924 
Albuquerque, NM, 87199 
 
 
RE: 13420 Osage Orange Rd NE 
 Grading and Drainage Plan  
 Engineer’s Stamp Date: 11/02/18 
 Hydrology File: E23D031 
 
 
Dear Mr. Soule:  
 
Based upon the information provided in your submittal received 11/05/18, the Grading and 
Drainage Plan is approved for Building Permit. 
 
Once the grading is complete, a pad certification will be required prior to release of Building 
Permit.  Please attach a copy of this approved plan in the construction sets for Building Permit 
processing along with a copy of this letter and the pad certification approval letter.   
 
Prior to approval in support of Permanent Release of Occupancy by Hydrology, Engineer 
Certification per the DPM checklist will be required and a formal Elevation Certificate needs to 
be submitted to Hydrology. 
 
If you have any questions, please contact me at 924-3995 or rbrissette@cabq.gov.  
 
 
Sincerely,     

  

Renée C. Brissette, P.E. CFM 
Senior Engineer, Hydrology 
Planning Department 
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2' COBBLE SWALE

10/23/18
11/2/18

SITE HYDROLOGY
Weighted E Method
per city of Albuquerque Development Process Manual- chapter 22

Existing Developed Basins
100-Year, 6-hr. 10-day

Basin Area Area Treatment A Treatment B Treatment C Treatment D Weighted E Volume Flow Volume
(sf) (acres) % (acres) % (acres) % (acres) % (acres) (ac-ft) (ac-ft) cfs (ac-ft)

BASIN A(proposed) 4303.00 0.099 28% 0.02765932 30% 0.030 23% 0.02272 19% 0.019 1.385 0.011 0.33 0.014
BASIN B(proposed) 5942.00 0.136 10% 0.01364096 26.0% 0.035 24.0% 0.03274 40% 0.055 1.767 0.020 0.54 0.027
BASIN C(proposed) 6878.00 0.158 66% 0.10421212 26.0% 0.041 0.0% 0 8% 0.013 1.020 0.013 0.42 0.015

NATIVE 17123.00 0.393 75% 0.29481749 25.0% 0.098 0.0% 0 0% 0.000 0.870 0.028 0.94 0.028
COMPARISON  0.35 INCREASE

Equations: `

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

Volume = Weighted D * Total Area

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

Where for 100-year, 6-hour storm
Ea= 0.8 Qa= 2.2  
Eb= 1.08 Qb= 2.92  
Ec= 1.46 Qc= 3.73  
Ed= 2.64 Qd= 5.25  

                    FLOOD CONTROL
  REQUIRED  PROVIDED REQUIRED PROVIDED
HARVESTING POND A   23.16 CF 121 CF 0 CF 121 CF
HARVESTING POND B   15.59 CF 220 CF 601.13 CF 756 CF

DRAINAGE NARRATIVE
THIS SITE IS GOVERNED BY THE HIGH DESERT MASTER DRAINAGE PLAN. THE DOWN STREAM IMPROVEMENTS ARE IN PLACE
DUE TO THIS SITE BEING GOVERNED BY THE GUIDELINES FOR SUSTAINABLITY, THE SITE MUST MATCH THE HISTORICAL100-YEAR, 6-HOUR PEAK DISCHARGE RATE
THE SITE  CURRENTLY DISCHARGES .94 CFS. THE DEVELOPED SITE WILL CONTAIN THREE DRAINAGE BASINS,
 BASIN A CONTAINS THE FRONT OF HOUSE AND LOT.  THIS BASIN DISCHARGES .33 CFS THAT PASSES THROUGH A WATER QUALITY POND. 
BASIN B CONTAINS THE MAJORITY OF THE HOUSE AND A PORTION AROUND THE HOUSE.  THIS BASIN GENERATES .54 CFS THAT IS CAPTURED BY A WATER QUALITY DETENTION POND
THE PEAK DISCHARGE IS REDUCED TO .19 CFS LEAVING  THE POND AND A WATER QUALITY VOLUME OF 220 CF IS CAPTURED
BASIN C IS THE REMAINING PORTION OF THE LOT AND WILL DISCHARGE .42 CFS AS SHEET FLOW. 
THE COMBINED PROPOSED DISCHARGE WILL BE .94 CFS WHICH MATCHES NATIVE CONDITIONS. THE PONDS CAPTURE 341 CF FOR WATER QUALITY

                   FIRST FLUSH



DRAINAGE BASIN BOUNDARY
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6" FRACTURED ROCK
OVER FILTERFABRIC

HYDRAULIC CALCULATION SHEET
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AHYMO.OUT

        AHYMO PROGRAM (AHYMO-S4)                    - Version: S4.01a - Rel: 01a
             RUN DATE (MON/DAY/YR) = 10/21/2018
             START TIME (HR:MIN:SEC) = 16:29:50     USER NO.= 
RioGrandeSingleA41963517
             INPUT FILE = ments and Settings\Owner\Desktop\2018 JOBS\18223-osage 
orange\pondrout100318.txt

    *S     AHYMO -  DETENTION-ORANGE OSAGE BASIN B POND
    *S             POND ROUTING

    START               TIME=0.0  PUNCH CODE=0

    RAINFALL            TYPE=2
                        QUARTER=0.0    ONE= 2.23 IN
                        SIX=2.90 IN   DAY= 3.65 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  0.0045  0.0091  0.0140  0.0193  0.0248  0.0310
                     0.0398  0.0537  0.0687  0.0842  0.1010  0.1181  0.1356
                     0.1538  0.1722  0.1925  0.2138  0.2367  0.2658  0.2980
                     0.3412  0.3902  0.4507  0.5314  0.6221  0.7789  1.0225
                     1.4400  1.7335  1.9649  2.0812  2.1831  2.2564  2.3147
                     2.3654  2.4026  2.4368  2.4649  2.4887  2.5102  2.5296
                     2.5478  2.5640  2.5793  2.5942  2.6086  2.6205  2.6271
                     2.6337  2.6401  2.6461  2.6521  2.6579  2.6636  2.6693
                     2.6746  2.6799  2.6851  2.6902  2.6952  2.7000  2.7048
                     2.7095  2.7141  2.7186  2.7230  2.7273  2.7316  2.7358
                     2.7399  2.7440  2.7481  2.7521  2.7560  2.7599  2.7638
                     2.7676  2.7713  2.7751  2.7787  2.7824  2.7860  2.7895
                     2.7931  2.7965  2.8000  2.8034  2.8068  2.8101  2.8134
                     2.8167  2.8200  2.8232  2.8263  2.8295  2.8326  2.8357
                     2.8388  2.8418  2.8448  2.8478  2.8508  2.8537  2.8566
                     2.8595  2.8623  2.8652  2.8680  2.8708  2.8735  2.8763
                     2.8790  2.8817  2.8844  2.8870  2.8897  2.8923  2.8949
                     2.8974  2.9000  2.9026  2.9051  2.9077  2.9102  2.9128
                     2.9153  2.9179  2.9204  2.9229  2.9255  2.9280  2.9305
                     2.9331  2.9356  2.9381  2.9406  2.9432  2.9457  2.9482
                     2.9507  2.9532  2.9557  2.9582  2.9607  2.9632  2.9657
                     2.9682  2.9707  2.9732  2.9757  2.9781  2.9806  2.9831
                     2.9856  2.9880  2.9905  2.9930  2.9954  2.9979  3.0004
                     3.0028  3.0053  3.0077  3.0102  3.0126  3.0151  3.0175
                     3.0199  3.0224  3.0248  3.0272  3.0297  3.0321  3.0345
                     3.0369  3.0393  3.0418  3.0442  3.0466  3.0490  3.0514
                     3.0538  3.0562  3.0586  3.0610  3.0634  3.0657  3.0681
                     3.0705  3.0729  3.0753  3.0776  3.0800  3.0824  3.0847
                     3.0871  3.0895  3.0918  3.0942  3.0965  3.0989  3.1012
                     3.1036  3.1059  3.1083  3.1106  3.1129  3.1153  3.1176
                     3.1199  3.1222  3.1246  3.1269  3.1292  3.1315  3.1338
                     3.1361  3.1384  3.1407  3.1430  3.1453  3.1476  3.1499
                     3.1522  3.1545  3.1568  3.1591  3.1613  3.1636  3.1659
                     3.1682  3.1704  3.1727  3.1749  3.1772  3.1795  3.1817
                     3.1840  3.1862  3.1885  3.1907  3.1930  3.1952  3.1974
                     3.1997  3.2019  3.2041  3.2063  3.2086  3.2108  3.2130
                     3.2152  3.2174  3.2196  3.2218  3.2240  3.2263  3.2284
                     3.2306  3.2328  3.2350  3.2372  3.2394  3.2416  3.2438
                     3.2459  3.2481  3.2503  3.2525  3.2546  3.2568  3.2589
                     3.2611  3.2633  3.2654  3.2676  3.2697  3.2719  3.2740
                     3.2761  3.2783  3.2804  3.2825  3.2847  3.2868  3.2889
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                     3.2910  3.2932  3.2953  3.2974  3.2995  3.3016  3.3037
                     3.3058  3.3079  3.3100  3.3121  3.3142  3.3163  3.3184
                     3.3205  3.3225  3.3246  3.3267  3.3288  3.3308  3.3329
                     3.3350  3.3370  3.3391  3.3411  3.3432  3.3452  3.3473
                     3.3493  3.3514  3.3534  3.3555  3.3575  3.3595  3.3616
                     3.3636  3.3656  3.3676  3.3696  3.3717  3.3737  3.3757
                     3.3777  3.3797  3.3817  3.3837  3.3857  3.3877  3.3897
                     3.3917  3.3937  3.3957  3.3976  3.3996  3.4016  3.4036
                     3.4055  3.4075  3.4095  3.4114  3.4134  3.4153  3.4173
                     3.4192  3.4212  3.4231  3.4251  3.4270  3.4290  3.4309
                     3.4328  3.4348  3.4367  3.4386  3.4405  3.4425  3.4444
                     3.4463  3.4482  3.4501  3.4520  3.4539  3.4558  3.4577
                     3.4596  3.4615  3.4634  3.4653  3.4672  3.4690  3.4709
                     3.4728  3.4747  3.4765  3.4784  3.4803  3.4821  3.4840
                     3.4859  3.4877  3.4896  3.4914  3.4933  3.4951  3.4970
                     3.4988  3.5006  3.5025  3.5043  3.5061  3.5079  3.5098
                     3.5116  3.5134  3.5152  3.5170  3.5188  3.5206  3.5224
                     3.5242  3.5260  3.5278  3.5296  3.5314  3.5332  3.5350
                     3.5368  3.5386  3.5403  3.5421  3.5439  3.5456  3.5474
                     3.5492  3.5509  3.5527  3.5544  3.5562  3.5579  3.5597
                     3.5614  3.5632  3.5649  3.5667  3.5684  3.5701  3.5718
                     3.5736  3.5753  3.5770  3.5787  3.5804  3.5822  3.5839
                     3.5856  3.5873  3.5890  3.5907  3.5924  3.5941  3.5958
                     3.5974  3.5991  3.6008  3.6025  3.6042  3.6058  3.6075
                     3.6092  3.6108  3.6125  3.6142  3.6158  3.6175  3.6191
                     3.6208  3.6224  3.6241  3.6257  3.6273  3.6290  3.6306
                     3.6322  3.6339  3.6355  3.6371  3.6387  3.6404  3.6420
                     3.6436  3.6452  3.6468  3.6484  3.6500

    COMPUTE NM HYD      ID=1  HYD NO=101  DA= .000213 SQ MI
                        PER A=10  PER B=26 PER C=24  PER D=40
                        TP=-.160  MASSRAIN=-1

         K =  0.087200HR    TP =  0.160000HR    K/TP RATIO =  0.545000     SHAPE 
CONSTANT, N =  7.106428
         UNIT PEAK =  0.28024    CFS   UNIT VOLUME =   0.9569       B =   526.28
 P60 = 2.2300
         AREA =     0.000085 SQ MI    IA =   0.10000 INCHES    INF =   0.04000 
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
0.050000

         K =  0.154781HR    TP =  0.160000HR    K/TP RATIO =  0.967379     SHAPE 
CONSTANT, N =  3.651494
         UNIT PEAK =  0.26457    CFS   UNIT VOLUME =   0.9482       B =   331.23
 P60 = 2.2300
         AREA =     0.000128 SQ MI    IA =   0.46500 INCHES    INF =   1.15200 
INCHES PER HOUR
         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
0.050000

    PRINT HYD           ID=1  CODE=3

                                        PARTIAL HYDROGRAPH   101.00

         TIME      FLOW           TIME      FLOW           TIME      FLOW
TIME      FLOW           TIME      FLOW
          HRS       CFS            HRS       CFS            HRS       CFS
HRS       CFS            HRS       CFS
         0.000       0.0          4.950       0.0          9.900       0.0
14.850       0.0         19.800       0.0
         0.150       0.0          5.100       0.0         10.050       0.0
15.000       0.0         19.950       0.0
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         0.300       0.0          5.250       0.0         10.200       0.0
15.150       0.0         20.100       0.0
         0.450       0.0          5.400       0.0         10.350       0.0
15.300       0.0         20.250       0.0
         0.600       0.0          5.550       0.0         10.500       0.0
15.450       0.0         20.400       0.0
         0.750       0.0          5.700       0.0         10.650       0.0
15.600       0.0         20.550       0.0
         0.900       0.0          5.850       0.0         10.800       0.0
15.750       0.0         20.700       0.0
         1.050       0.0          6.000       0.0         10.950       0.0
15.900       0.0         20.850       0.0
         1.200       0.0          6.150       0.0         11.100       0.0
16.050       0.0         21.000       0.0
         1.350       0.1          6.300       0.0         11.250       0.0
16.200       0.0         21.150       0.0
         1.500       0.5          6.450       0.0         11.400       0.0
16.350       0.0         21.300       0.0
         1.650       0.4          6.600       0.0         11.550       0.0
16.500       0.0         21.450       0.0
         1.800       0.2          6.750       0.0         11.700       0.0
16.650       0.0         21.600       0.0
         1.950       0.1          6.900       0.0         11.850       0.0
16.800       0.0         21.750       0.0
         2.100       0.1          7.050       0.0         12.000       0.0
16.950       0.0         21.900       0.0
         2.250       0.0          7.200       0.0         12.150       0.0
17.100       0.0         22.050       0.0
         2.400       0.0          7.350       0.0         12.300       0.0
17.250       0.0         22.200       0.0
         2.550       0.0          7.500       0.0         12.450       0.0
17.400       0.0         22.350       0.0
         2.700       0.0          7.650       0.0         12.600       0.0
17.550       0.0         22.500       0.0
         2.850       0.0          7.800       0.0         12.750       0.0
17.700       0.0         22.650       0.0
         3.000       0.0          7.950       0.0         12.900       0.0
17.850       0.0         22.800       0.0
         3.150       0.0          8.100       0.0         13.050       0.0
18.000       0.0         22.950       0.0
         3.300       0.0          8.250       0.0         13.200       0.0
18.150       0.0         23.100       0.0
         3.450       0.0          8.400       0.0         13.350       0.0
18.300       0.0         23.250       0.0
         3.600       0.0          8.550       0.0         13.500       0.0
18.450       0.0         23.400       0.0
         3.750       0.0          8.700       0.0         13.650       0.0
18.600       0.0         23.550       0.0
         3.900       0.0          8.850       0.0         13.800       0.0
18.750       0.0         23.700       0.0
         4.050       0.0          9.000       0.0         13.950       0.0
18.900       0.0         23.850       0.0
         4.200       0.0          9.150       0.0         14.100       0.0
19.050       0.0         24.000       0.0
         4.350       0.0          9.300       0.0         14.250       0.0
19.200       0.0         24.150       0.0
         4.500       0.0          9.450       0.0         14.400       0.0
19.350       0.0
         4.650       0.0          9.600       0.0         14.550       0.0
19.500       0.0
         4.800       0.0          9.750       0.0         14.700       0.0
19.650       0.0

        RUNOFF VOLUME =     2.09359 INCHES     =       0.0238 ACRE-FEET
        PEAK DISCHARGE RATE =       0.54 CFS  AT   1.550 HOURS   BASIN AREA =
0.0002 SQ. MI.
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    * ROUTE THE TOTAL FLOW THROUGH THE PROPOSED RESERVOIR
    ROUTE RESERVOIR     ID=2   HYD NO=102   INFLOW=1   CODE=3
                        OUTFLOW(CFS)    STORAGE(AC-FT)    ELEV(FT)
                           0.00             0.004         89.50
                           0.12             0.008         90.00
                           0.24             0.017         90.75

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

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

         0.00       0.00     89.50      0.004      0.00
         0.15       0.00     89.50      0.004      0.00
         0.30       0.00     89.50      0.004      0.00
         0.45       0.00     89.50      0.004      0.00
         0.60       0.00     89.50      0.004      0.00
         0.75       0.01     89.51      0.004      0.00
         0.90       0.02     89.52      0.004      0.01
         1.05       0.02     89.54      0.004      0.01
         1.20       0.05     89.57      0.005      0.02
         1.35       0.14     89.66      0.005      0.04
         1.50       0.51     90.03      0.008      0.12
         1.65       0.41     90.38      0.013      0.18
         1.80       0.19     90.49      0.014      0.20
         1.95       0.10     90.43      0.013      0.19
         2.10       0.05     90.32      0.012      0.17
         2.25       0.04     90.20      0.010      0.15
         2.40       0.02     90.08      0.009      0.13
         2.55       0.01     89.95      0.008      0.11
         2.70       0.01     89.82      0.007      0.08
         2.85       0.00     89.73      0.006      0.05
         3.00       0.00     89.66      0.005      0.04
         3.15       0.00     89.62      0.005      0.03
         3.30       0.00     89.58      0.005      0.02
         3.45       0.00     89.56      0.004      0.01
         3.60       0.00     89.55      0.004      0.01
         3.75       0.00     89.54      0.004      0.01
         3.90       0.00     89.53      0.004      0.01
         4.05       0.00     89.52      0.004      0.01
         4.20       0.00     89.52      0.004      0.00
     PEAK DISCHARGE =        0.198 CFS - PEAK OCCURS AT HOUR    1.80
     MAXIMUM WATER SURFACE ELEVATION =       90.487
     MAXIMUM STORAGE =        0.0138 AC-FT      INCREMENTAL TIME=    0.050000HRS

    FINISH

        NORMAL PROGRAM FINISH          END TIME (HR:MIN:SEC) = 16:29:50
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Weir Equation:

 WEST OPENING CAPACITY

Q= .54 cfs REQUIRED 
C = 2.95 
H = 0.67 ft 
L = Length of weir 

Q=CLH3�2

))/()^5((.*.5*95.2 ���Q =

        Q PROVIDED=5.21 CFS 

MINIMUM SWALE CAPACITY

Top Width Bottom Width Depth Area WP R Slope Q Provided Q Required Velocity
(ft) (ft) (ft) (ft^2) (ft) (%) (cfs) (cfs) (ft/s)

LS SWALE 2 0 0.5 0.50 2.24 0.2236068 2 1.11 0.54 1.08

Manning's Equation:
Q = 1.49/n * A * R^(2/3) * S^(1/2)

A =  Area
R =  D/4
S =  Slope
n =   0.035

      VOLUME  CALCULATIONS
POND A

ACTUAL DEPTH AREA VOLUME VOLUME VOLUME Q
ELEV. (FT) SF PER UNIT CUMULATIVE AC-FT (CFS)

    
POND BOTTOM 6191 0 5 5 0 0.000  

6192.25 1.25 189.00 121.25 121.25 0.003

POND B
ACTUAL DEPTH AREA VOLUME VOLUME VOLUME Q

ELEV. (FT) SF PER UNIT CUMULATIVE AC-FT (CFS)
    

POND BOTTOM 6188.5 0 98 98 0 0.000  
6189.50 0.00 242.00 170 170 0.004

OUTLET  6189.75 0.00 330.00 71.5000 241.5 0.006 0.00
POND OVERFLOW 6190.00 0.25 421.00 93.8750 335.375 0.008 0.12

6190.75 1.00 702.00 421.1250 756.5 0.017 0.24

Orifice Equation
Q = CA SQRT(2gH)

C = 0.6
Diameter (in) 3
Area (ft^2)= 0.049087385
g = 32.2
H (Ft) = Depth of water above center of orifice 
Q (CFS)= Flow
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