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INTRODUCTION	
 

Authorization	
RBA Architecture authorized Fierro & Company, LLC to prepare a Grading & Drainage Plan for the 

Beehive Homes Inc. at Volcano Cliffs project.  

Study	Area	Location	
             The project is located within Zone Atlas Map: E-10-Z.  See Sheet C-3.0. 

Purpose		
The purpose of this drainage report is to 1) determine the pre-develop and  proposed runoff conditions 

for the 100-year, 6-hour storm event, 2) outline the criteria for development of the site, and 3) demonstrate that 
the downstream basins will not be inversely impacted by this development.  

HYDROLOGY	

Methodology	

Drainage	Basin	Delineation	
A topographic survey with 1-foot contour intervals was obtained by Harris Surveying, Inc. in October 

2015.  Spot checks were performed by Fierro & Company, LLC in June 2016.  This data was used to delineate 
the existing basins.   

Hydrological	Method	
Hydrologic procedures presented in the Hydrology Section of the City of Albuquerque’s DMP, Section 

22.2, revised April 7, 1993 were followed.  AHYMO-S4 program was used to produce the peak flow and runoff 
volume values for the 100-year, 6-hour storm event. 
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Hydrological	Characteristics	

Precipitation	
Rainfall depths for a range of durations were acquired from National Oceanographic and Atmospheric 

Administration’s (NOAA) Precipitation Frequency Data Server (PFDS), Atlas 14, as shown on Table 1.  The 

PFDS requires a location to be entered and Google Earth was used to obtain the site location in latitude and 

longitude.  The location entered into the PFDS is latitude 35.1525º N, longitude 106.7117º W.   

 

Table 1:  NOAA Precipitation Depths (in inches) 
Duration 100-year 
15-min 1.01 

1-hr 1.69 
2-hr 1.93 
3-hr 1.98 
6-hr 2.15 

12-hr 2.24 
24-hr 2.49 

Existing	Condition	
The site is vacant, approximately 1.51 acres, and slopes south .  A public utility easement is located on 

the south 7-feet of the property.  The site is bound by Montano Road to the north, vacant lots to the east, 
developed residential lots to the south, and a dental office to the west.  An offsite basin with an area of 0.8576 
acres drains into the site at the southeast corner.  This runoff and the runoff from the site drain to two gate 
openings located on Lot 6 and Lot 8 of Volcano Cliffs Subdivision, Unit 1.  Approximately 2.56 cfs flows 
through these gates.  Refer to Sheet C-3.2 for the existing basins.  Refer to the table below for the pre-
developed hydrologic results.  

Table 2:  Pre-developed Hydrologic Data, Peak Discharge, and Volumetric Runoff 
Basin Area  Land Treatment Percentage (%) Q100-year, 6-hour 

(cfs) 
V100-year, 6-hour 

(ac-ft) (acres) A B C D 
OS1 0.8576 0 100 0 0 1.85 0.052 
101 1.515 0 100 0 0 3.27 0.092 
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Proposed	Condition	
The site will be developed into senior housing and will be constructed in two phases.  This report only 

covers Phase I development.  Phase I includes a 9,000 sq.ft. building, parking lot, water quality features, and a 
pond.  Refer to sheets C-3.0 and C-3.2. Basin 201 will drain to the pond.  Basin 202 under Phase I will remain 
80% undeveloped and free discharge to the two gate openings.   

There are no adverse implications to the two lots that receive runoff from Phase I development.  The 
peak discharge through each gate opening is reduced from 2.56 to 2.18 CFS.  The pond also retains the net 
volume from the existing to proposed condition.  Refer to the table below for the post-developed hydrologic 
results. 

Table 3:  Proposed Hydrologic Data, Peak Discharge, and Volumetric Runoff 
Basin Area  Land Treatment Percentage (%) Q100-year, 6-hour 

(cfs) 
V100-year, 6-hour 

(ac-ft) (acres) A B C D 
201 0.7185 0 11.5 8.5 80 2.72 0.100 
202 0.7959 0 0 80 20 2.49 0.076 

 

90th	Percentile	Storm	
The City of Albuquerque’s Drainage Ordinance 14-15-2-12 is met for this new development.  The first 

flush will be routed through and retained in depressed landscaping.  See Sheet C-3.3 for the depressed 
landscaping areas.  Calculations below show compliance to Ordinance 14-15-2-12. 

Basin 201  
Land Treatment D Area = 25,014 sq.ft. 

Water Quality Volume Needed = 25,014	ݍݏ. .ݐ݂ ሺ.34"ሻ ∗
ଵ௧

ଵଶ"
ൌ  ଷ = 0.01627 ac-ftݐ݂	709

Water Quality Volume provided in landscaping = 975	ݍݏ. .ݐ݂ ሺ3"ሻ ∗
ଵ௧

ଵଶ"
ൌ  ଷ = 0.00560 ac-ftݐ݂	244

Water Quality Volume provided in pond = 709 ft3 – 244 ft3 = 465 ft3 = 0.01067 ac-ft 
 
Therefore; Water Quality Volume Provided = Water Quality Volume Required 
 
Basin 202  
Land Treatment D Area = 6,465 sq.ft. 

Water Quality Volume Needed = 6,465	ݍݏ. .ݐ݂ ሺ.34"ሻ ∗
ଵ௧

ଵଶ"
ൌ  ଷ = 0.00421 ac-ftݐ݂	183

Water Quality Volume provided = 613	ݍݏ. .ݐ݂ ሺ4"ሻ ∗
ଵ௧

ଵଶ"
ൌ  ଷ = 0.00469 ac-ftݐ݂	204

Therefore; Water Quality Volume Provided > Water Quality Volume Required 

CONCLUSION	
The proposed development meets the City’s drainage requirements.  Phase I does not increase the peak 

runoff volume nor peak discharge leaving the site.  A grading & drainage plan will be submitted for Phase II.  
Phase II drainage will discharge approximately 2.56 cfs through each gate opening. 
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16220E
*S  BEEHIVE LOTS O‐26 TO O‐31
*S  Drainage Basin Analysis
*S "Existing" CONDITION MODEL
*S  COMBINED BASIN ANALYSIS
*
START               TIME=0.0  PUNCH CODE=0 PRINT CODE=0
LOCATION            City of Albuquerque
*
* RAINFALL FROM NOAA COA DEVELOPMENT PROCESS MANUAL

 *S RAINFALL DATA FROM NOAA ATLAS 14
*S*************************************************************************
*S  100 YEAR 6HR STORM EXISTING CONDITION

 RAINFALL              TYPE=1     
                       QUARTER=1.01 IN 
                       HOUR=   1.69 IN
                       SIX HR= 2.15 IN
                       DAY=    2.49 IN   DT=0.01

*
****Adding Sediment Bulk Factor to all Basins

  SEDIMENT BULK CODE=1 BULK FACTOR=1.00
*
*S***************************************************************************
*
*** BASIN OS1 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=1   ISLOPE=1

   LENGTH=315 FT   SLOPE=0.015  K=0.7
                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=1   HYD NO=OS1   DA=0.00134 SQ MI
                       PER A=0 PER B=100  PER C=0  PER D=0
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=1   CODE=1

*
*** BASIN 101 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=1   ISLOPE=1
                        LENGTH=315 FT   SLOPE=0.01   K=0.7
                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=2   HYD NO=101   DA=0.00237 SQ MI
                       PER A=0 PER B=100  PER C=0  PER D=0
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=2   CODE=1

*
*
* Total Flow from Basin (OS1 + 101)

 ADD HYD               ID=1  HYD NO=101SUM ID I=1   ID II=2
 PRINT HYD            ID=1   CODE=1

*
*
FINISH
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16220E
    AHYMO PROGRAM SUMMARY TABLE (AHYMO‐S4)                        ‐ Ver. S4.01a, Rel: 01a      RUN DATE (MON/DAY/YR) =09/08/2016
    INPUT FILE = \\Seagate‐4004ED\Public\PROJECTS\SURVEYING\162020\AE DATA\AHYMO\16220E.txt   USER NO.= Fierro‐NMSingleA32007641

                                  FROM  TO                    PEAK         RUNOFF               TIME TO    CFS      PAGE =   1
                      HYDROGRAPH   ID   ID         AREA     DISCHARGE      VOLUME      RUNOFF     PEAK     PER
    COMMAND       IDENTIFICATION   NO.  NO.      (SQ MI)      (CFS)        (AC‐FT)    (INCHES)  (HOURS)    ACRE     NOTATION

    *S  BEEHIVE LOTS O‐26 TO O‐31                                                   
    *S  Drainage Basin Analysis                                                     
    *S "Existing" CONDITION MODEL                                                   
    *S  COMBINED BASIN ANALYSIS                                                     
    START                                                                                                        TIME=      0.00
    LOCATION                       DEFAULT                       
    *S                  RAINFALL DATA FROM NOAA ATLAS 14                            
    *S*************************************************************************     
    *S  100 YEAR 6HR STORM EXISTING CONDITION                                       
    RAINFALL  TYPE= 1 NOAA 14                                                                                    RAIN6=    2.150
    SEDIMENT BULK                                                                                                PK BF =    1.00
    *S***************************************************************************   
    COMPUTE NM HYD           OS1   ‐     1       0.00134         1.85       0.052      0.72521    1.540    2.157 PER IMP=   0.00
    COMPUTE NM HYD        101.00   ‐     2       0.00237         3.27       0.092      0.72521    1.540    2.153 PER IMP=   0.00
    ADD HYD               101SUM  1& 2   1       0.00371         5.12       0.143      0.72518    1.540    2.154
    FINISH

Page 1



16220P
*S  BEEHIVE LOTS O‐26 TO O‐31
*S  Drainage Basin Analysis
*S "Proposed" CONDITION MODEL
*S  COMBINED BASIN ANALYSIS
*
START               TIME=0.0  PUNCH CODE=0 PRINT CODE=0
LOCATION            City of Albuquerque
*
* RAINFALL FROM NOAA COA DEVELOPMENT PROCESS MANUAL

 *S RAINFALL DATA FROM NOAA ATLAS 14
*S*************************************************************************
*S  100 YEAR 6HR STORM PROPOSED CONDITION

 RAINFALL              TYPE=1     
                       QUARTER=1.01 IN 
                       HOUR=   1.69 IN
                       SIX HR= 2.15 IN
                       DAY=    2.49 IN   DT=0.01

*
****Adding Sediment Bulk Factor to all Basins

  SEDIMENT BULK CODE=1 BULK FACTOR=1.00
*
*S***************************************************************************
*S***************************************************************************
*
*
*** BASIN OS1 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=1   ISLOPE=1

   LENGTH=315 FT   SLOPE=0.015  K=0.7
                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=1   HYD NO=OS1   DA=0.00134 SQ MI
                       PER A=0 PER B=100  PER C=0  PER D=0
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=1   CODE=1

*
*** BASIN 201 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=2   ISLOPE=1
                        LENGTH=100 FT   SLOPE=0.06   K=0.7

    LENGTH=240 FT   SLOPE=0.005   K=2.0
                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=2   HYD NO=201   DA=0.00112 SQ MI
                       PER A=0 PER B=11.5  PER C=8.5  PER D=80
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=2   CODE=1

*
*
*
*
*
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16220P
*S  Route through Pond. WQ Volume from 5135.3 to 5135.60 =0.011 ac‐ft
*

  ROUTE RESERVOIR ID=30  HYD NO=Pond  INFLOW ID=2  CODE=1
      OUTFLOW (CFS)   STORAGE (AC FT)  ELEV 
        0.0 0.00 5135.60
        0.01 0.039 5136.60
        0.02 0.077 5137.60
        0.15 0.093 5138.00
        0.25 0.097 5138.10
        0.40 0.104 5138.30

*
*
* Total Flow from Basin (OS1 + 201)

 ADD HYD               ID=1  HYD NO=201SUM ID I=1   ID II=30
 PRINT HYD            ID=1   CODE=1

*
*
*** BASIN 202 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=1   ISLOPE=1
                        LENGTH=250 FT   SLOPE=0.01   K=0.7
                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=2   HYD NO=202   DA=0.001244 SQ MI
                       PER A=0 PER B=0  PER C=80  PER D=20
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=2   CODE=1

*
* Total Flow from Basin (201SUM + 202)

 ADD HYD               ID=1  HYD NO=202SUM ID I=1   ID II=2
 PRINT HYD            ID=1   CODE=1

*
*
*
*
FINISH
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16220P AHYMO
    AHYMO PROGRAM SUMMARY TABLE (AHYMO‐S4)                        ‐ Ver. S4.01a, Rel: 01a      RUN DATE (MON/DAY/YR) =09/09/2016
    INPUT FILE = \\Seagate‐4004ED\Public\PROJECTS\SURVEYING\162020\AE DATA\AHYMO\16220P.txt   USER NO.= Fierro‐NMSingleA32007641

                                  FROM  TO                    PEAK         RUNOFF               TIME TO    CFS      PAGE =   1
                      HYDROGRAPH   ID   ID         AREA     DISCHARGE      VOLUME      RUNOFF     PEAK     PER
    COMMAND       IDENTIFICATION   NO.  NO.      (SQ MI)      (CFS)        (AC‐FT)    (INCHES)  (HOURS)    ACRE     NOTATION

    *S  BEEHIVE LOTS O‐26 TO O‐31                                                   
    *S  Drainage Basin Analysis                                                     
    *S "Proposed" CONDITION MODEL                                                   
    *S  COMBINED BASIN ANALYSIS                                                     
    START                                                                                                        TIME=      0.00
    LOCATION                       DEFAULT                       
    *S                  RAINFALL DATA FROM NOAA ATLAS 14                            
    *S*************************************************************************     
    *S  100 YEAR 6HR STORM PROPOSED CONDITION                                       
    RAINFALL  TYPE= 1 NOAA 14                                                                                    RAIN6=    2.150
    SEDIMENT BULK                                                                                                PK BF =    1.00
    *S***************************************************************************   
    *S***************************************************************************   
    COMPUTE NM HYD           OS1   ‐     1       0.00134         1.85       0.052      0.72521    1.540    2.157 PER IMP=   0.00
    COMPUTE NM HYD        201.00   ‐     2       0.00112         2.72       0.100      1.68104    1.530    3.799 PER IMP=  80.00
    *S  Route through Pond. WQ Volume from 5135.3 to 5135.60 =0.011 ac‐ft           
    ROUTE RESERVOIR         Pond    2   30       0.00112         0.12       0.063      1.04912    2.430    0.164 AC‐FT=    0.089
    ADD HYD               201SUM  1&30   1       0.00246         1.86       0.114      0.87266    1.540    1.182
    COMPUTE NM HYD        202.00   ‐     2       0.00124         2.49       0.076      1.14143    1.530    3.134 PER IMP=  20.00
    ADD HYD               202SUM  1& 2   1       0.00370         4.35       0.190      0.96286    1.540    1.834
    FINISH
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Friday, Sep 9 2016

4in PVC Pond Outlet

Invert Elev Dn (ft) =  5137.60
Pipe Length (ft) =  2.00
Slope (%) =  2.49
Invert Elev Up (ft) =  5137.65
Rise (in) =  4.0
Shape =  Circular
Span (in) =  4.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Culvert
Culvert Entrance =  Smooth tapered inlet throat
Coeff. K,M,c,Y,k =  0.534, 0.555, 0.0196, 0.9, 0.2

Embankment
Top Elevation (ft) =  5138.30
Top Width (ft) =  1.00
Crest Width (ft) =  3.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  0.50
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  0.20
Qpipe (cfs) =  0.20
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  2.46
Veloc Up (ft/s) =  2.79
HGL Dn (ft) =  5137.89
HGL Up (ft) =  5137.91
Hw Elev (ft) =  5138.05
Hw/D (ft) =  1.20
Flow Regime =  Inlet Control
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BASIN MAP
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