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INTRODUCTION	
 

Authorization	
Calvary Chapel East authorized Fierro & Company, LLC to prepare a Grading & Drainage Plan for 

the Gymnasium Addition. 

Study	Area	Location	
             The Gymnasium Addition is proposed at the south parking lot of Calvary Chapel East located at 12820      
Indian School Rd., NE Albuquerque, NM 87112. Refer to Sheet C1. 

Purpose		
The purpose of this drainage report is to 1) determine the existing 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 in January 2016.  This data was used 

to delineate the existing Basins 101 and 102.  These two basins coincide with Basin B of the Panorama 
Heights Drainage Plan, prepared by ABQ Engineering, Inc. dated June 25, 2007.  

  

Hydrological	Method	
Hydrologic procedures presented in the Hydrology Section of the 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 35.0949º N, longitude 106.5018º W.   

 

Table 1:  NOAA Precipitation Depths (in inches) 
Duration 100-year 
15-min 1.14 

1-hr 1.89 
2-hr 2.22 
3-hr 2.30 
6-hr 2.51 

12-hr 2.72 
24-hr 3.16 

Existing	Condition	
The site is approximately 2.28 acres, which is encompassed by Basin 101 and Basin 102.  A large 

parking lot is located within Basin 101.  The curb’s islands in this parking lot are not depressed, but contain 
landscaping.  Basin 101 generally slopes southwest with slopes varying between 2.5% to 9%.  3 - 4” diameter 
PVC pipes at the southwest corner outlet Basin 101 into a 12” storm drain system, which discharges into the 
adjoining lot at Bella Vista Assisted Living.  The Bella Vista Assisted Living Drainage Plan, prepared by 
Lorenz Design & Consulting, LLC dated April 2015 states that it receives runoff via 1 – 4” diameter PVC.  
This is not the case as runoff being discharged into the Bella Vista Assisted Living site is from the said 3- 4” 
diameter pipes and surface drainage from Basin 102.   

Basin 102 is 0.1248 acres and its surface is landscaped.  This basin slopes southeast with slopes 
varying between 0.5% to 1% and surface drainage to the Bella Vista Assisted Living site.  Refer to Sheet C4 
for the existing condition drainage.  Refer to Table 3 below for the hydrologic data and results.  

Table 2:  Existing 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 
101 2.1590 0 13.3 0 86.7 9.38 0.373 
102 0.1248 0 100 0 0 0.34 0.010 
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Proposed	Condition	
A gymnasium is proposed at the south parking lot of Calvary Chapel East.  This building is 125’x100’.  

Basin 201 will drain to the existing 3 – 4” diameter PVC pipes.  The parking lot ponding has a smaller 
footprint under the proposed condition as the basin is smaller.  The maximum water surface elevation under 
the 100-year, 6-hour storm event is 5770.02’.  The building will have stem walls between 4-7 feet to minimize 
disturbance of the existing parking lot.      

The northern half of the new building will drain to a drainage swale, which discharges into the 
proposed pond in Basin 202.  This pond will retain the 100-year, 6-hour runoff volume.  Storms generating a 
larger runoff volume will discharge through the Pond’s spillway.  The same drainage pattern will occur in the 
proposed condition as in the existing.  The total discharge entering the Bella Vista Living Assisted Living Site 
is slightly less under the proposed condition for the 100-year, 6-hour storm.    

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 1.9960 0 14 0 86 8.65 0.343 
202 0.1248 0 44 0 56 1.21 0.044 

 

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 designated landscaping.  See Sheet C4 for the landscaping areas 
intended to capture the first flush.  Calculations below show compliance to Ordinance 14-15-2-12. 

Basin 201  
New Land Treatment D Area = 6,995 sq.ft. 

Water Quality Volume Needed = 6,995	ݍݏ. .ݐ݂ ሺ.34"ሻ ∗
ଵ௧

ଵଶ"
ൌ  ଷݐ݂	198

Water Quality Volume Provided = 1,916 ft3 > WQneeded 
 
Basin 202  
New Land Treatment D Area = 8,375 sq.ft. 

Water Quality Volume Needed = 8,375	ݍݏ. .ݐ݂ ሺ.34"ሻ ∗
ଵ௧

ଵଶ"
ൌ  ଷݐ݂	237

Water Quality Volume Provided = 320 ft3 > WQneeded 

CONCLUSION	
The proposed development meets the City’s drainage and 90th Percentile Storm requirements.  This 

new development does not increase the peak discharge nor runoff volume to the only downstream site being  
Bella Vista Assisted Living.  The Gymnasium addition improvements include depressed landscaping to 
capture runoff from the new land treatment D areas.   
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16204E
*S  Calvary Gym Grading & Drainage Plan
*S  Drainage Basin Analysis
*S "Existing" CONDITION MODEL
*S  COMBINED BASIN ANALYSIS
*
START               TIME=0.0  PUNCH CODE=0 PRINT CODE=0
LOCATION            Bernalillo COUNTY
*
* 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=1.14 IN 
                       HOUR=   1.89 IN
                       SIX HR= 2.51 IN
                       DAY=    3.16 IN   DT=0.01

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

  SEDIMENT BULK CODE=1 BULK FACTOR=1.00
*
*
*S***************************************************************************
*S***************************************************************************
*
*
*** BASIN 101 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=3   ISLOPE=1
                       LENGTH=80 FT    SLOPE=0.050  K=0.7

   LENGTH=325 FT   SLOPE=0.050  K=2.0
    LENGTH=255 FT   SLOPE=0.030  K=3.0

                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=1   HYD NO=101   DA=0.003373 SQ MI
                       PER A=0 PER B=13.3  PER C=0  PER D=86.7
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=1   CODE=1

*
*

  ROUTE RESERVOIR ID=30  HYD NO=Pond1  INFLOW ID=1  CODE=1
      OUTFLOW (CFS)   STORAGE (AC FT)  ELEV 

              0.00            0 5767.5
        1.00 0.0005 5768
        2.00 0.0226 5769
        2.75 0.1283 5770
        3.30 0.3787 5771
*
*
*** BASIN 102 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=1   ISLOPE=1
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16204E
   LENGTH=200 FT   SLOPE=0.010  K=2.0

                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=1   HYD NO=102   DA=0.00020 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

*
* Total Flow from Basin (Pond1 + 102)

 ADD HYD               ID=1  HYD NO=102SUM ID I=30   ID II=1
 PRINT HYD            ID=1   CODE=1

*
FINISH
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Existing AHYMO Final
    AHYMO PROGRAM SUMMARY TABLE (AHYMO‐S4)                        ‐ Ver. S4.01a, Rel: 01a      RUN DATE (MON/DAY/YR) 
=05/24/2016
    INPUT FILE = \\Seagate‐4004ED\Public\PROJECTS\SURVEYING\162004\AE\AHYMO\16204E.txt        USER NO.= 
AHYMO_Temp_User:20122010

                                  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  Calvary Gym Grading & Drainage Plan                                         
    *S  Drainage Basin Analysis                                                     
    *S "Existing" CONDITION MODEL                                                   
    *S  COMBINED BASIN ANALYSIS                                                     
    START                                                                                                        TIME=
     0.00
    LOCATION                       BERNALILLO COUNTY             
    *S                  RAINFALL DATA FROM NOAA ATLAS 14                            
    *S*************************************************************************     
    *S  100 YEAR 6HR STORM EXISTING CONDITION                                       
    RAINFALL  TYPE= 1 NOAA 14                                                                                    
RAIN6=    2.510
    SEDIMENT BULK                                                                                                PK BF
=    1.00
    *S***************************************************************************   
    *S***************************************************************************   
    COMPUTE NM HYD        101.00   ‐     1       0.00337         9.38       0.373      2.07265    1.530    4.344 PER 
IMP=  86.70
    ROUTE RESERVOIR        Pond1    1   30       0.00337         2.79       0.373      2.07257    1.810    1.291 
AC‐FT=    0.145
    COMPUTE NM HYD        102.00   ‐     1       0.00020         0.34       0.010      0.89430    1.540    2.675 PER 
IMP=   0.00
    ADD HYD               102SUM 30& 1   1       0.00357         2.98       0.382      2.00660    1.660    1.302
    FINISH
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16204P
*S  Calvary Gym Grading & Drainage Plan
*S  Drainage Basin Analysis
*S "Proposed" CONDITION MODEL
*S  COMBINED BASIN ANALYSIS
*
START               TIME=0.0  PUNCH CODE=0 PRINT CODE=0
LOCATION            Bernalillo COUNTY
*
* 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=1.14 IN 
                       HOUR=   1.89 IN
                       SIX HR= 2.51 IN
                       DAY=    3.16 IN   DT=0.01

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

  SEDIMENT BULK CODE=1 BULK FACTOR=1.00
*
*
*S***************************************************************************
*S***************************************************************************
*
*
*
*** BASIN 201 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=3   ISLOPE=1
                       LENGTH=80 FT    SLOPE=0.050  K=0.7

   LENGTH=325 FT   SLOPE=0.050  K=2.0
    LENGTH=255 FT   SLOPE=0.030  K=3.0

                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=1   HYD NO=201   DA=0.00312 SQ MI
                       PER A=0 PER B=14.0  PER C=0  PER D=86
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=1   CODE=1

*
*

  ROUTE RESERVOIR ID=30  HYD NO=Pond1  INFLOW ID=1 CODE=1
      OUTFLOW (CFS)   STORAGE (AC FT)  ELEV 

              0            0 5767.5
        1.00 0.00047 5768
        2.00 0.02275 5769
        2.75 0.12285 5770
        3.30 0.29566 5771
*
*** BASIN 202 ****
*  

 COMPUTE LT TP         LCODE=1   UPLAND/LAG TIME METHOD
                       NK=1   ISLOPE=1
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    LENGTH=290 FT   SLOPE=0.010  K=3.0

                       KN=0.05   CENTROID DIST=.5
 COMPUTE NM HYD        ID=1   HYD NO=202   DA=0.0005 SQ MI
                       PER A=0 PER B=44  PER C=0  PER D=56
                       TP=0.0   MASSRAIN=‐1

*
 PRINT HYD             ID=1   CODE=1

*
  ROUTE RESERVOIR ID=31  HYD NO=Pond2  INFLOW ID=1  CODE=1

      OUTFLOW (CFS)   STORAGE (AC FT)  ELEV 
              0            0 5768

        0.01 0.010 5769
        0.01 0.035 5770
        0.01 0.050 5770.50
        1.0 0.078 5771

* Total Flow from Basin (POND1 + POND2)
 ADD HYD               ID=1  HYD NO=APSUM ID I=30   ID II=31

 PRINT HYD            ID=1   CODE=1
*
*
FINISH
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Proposed AHYMO Final
    AHYMO PROGRAM SUMMARY TABLE (AHYMO‐S4)                        ‐ Ver. S4.01a, Rel: 01a      RUN DATE (MON/DAY/YR) 
=05/30/2016
    INPUT FILE = \\Seagate‐4004ED\Public\PROJECTS\SURVEYING\162004\AE\AHYMO\16204P.txt        USER NO.= 
AHYMO_Temp_User:20122010

                                  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  Calvary Gym Grading & Drainage Plan                                         
    *S  Drainage Basin Analysis                                                     
    *S "Proposed" CONDITION MODEL                                                   
    *S  COMBINED BASIN ANALYSIS                                                     
    START                                                                                                        TIME=
     0.00
    LOCATION                       BERNALILLO COUNTY             
    *S                  RAINFALL DATA FROM NOAA ATLAS 14                            
    *S*************************************************************************     
    *S  100 YEAR 6HR STORM Proposed CONDITION                                       
    RAINFALL  TYPE= 1 NOAA 14                                                                                    
RAIN6=    2.510
    SEDIMENT BULK                                                                                                PK BF
=    1.00
    *S***************************************************************************   
    *S***************************************************************************   
    COMPUTE NM HYD        201.00   ‐     1       0.00312         8.65       0.343      2.06313    1.530    4.330 PER 
IMP=  86.00
    ROUTE RESERVOIR        Pond1    1   30       0.00312         2.77       0.343      2.06305    1.800    1.385 
AC‐FT=    0.128
    COMPUTE NM HYD        202.00   ‐     1       0.00050         1.21       0.044      1.65540    1.530    3.777 PER 
IMP=  56.00
    ROUTE RESERVOIR        Pond2    1   31       0.00050         0.01       0.032      1.19981    1.470    0.031 
AC‐FT=    0.050
    ADD HYD                APSUM 30&31   1       0.00362         2.78       0.375      1.94379    1.800    1.198
    FINISH
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Tuesday, May 24 2016

3-4in PVC

Invert Elev Dn (ft) =  5767.42
Pipe Length (ft) =  3.00
Slope (%) =  2.00
Invert Elev Up (ft) =  5767.48
Rise (in) =  4.0
Shape =  Circular
Span (in) =  4.0
No. Barrels =  3
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) =  5772.50
Top Width (ft) =  1.00
Crest Width (ft) =  3.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  4.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  3.50
Qpipe (cfs) =  3.50
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  13.37
Veloc Up (ft/s) =  13.37
HGL Dn (ft) =  5767.75
HGL Up (ft) =  5768.70
Hw Elev (ft) =  5771.28
Hw/D (ft) =  11.40
Flow Regime =  Inlet Control

0 1 2 3 4

Hw (ft) Hw Depth (ft)Performance Curve

5767.0 -0.48

5768.0 0.52

5769.0 1.52

5770.0 2.52

5771.0 3.52

5772.0 4.52

5773.0 5.52

Q (cfs)

Top of Embankment

Top of Culvert

Outlet Control Inlet Control
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	Calvary Christian Gym DIS
	Calvary Gym Report 053116

	Building Permit: Calvary Christian Gymnasium
	City Drainage: 
	undefined: 
	EPC: 
	Work Order: 
	undefined_2: 
	Legal Description: Lot L1B1B, Block 11 of Panorama Heights
	City Address: 12820 Indian School Rd
	Contact: Fierro & Company, LLC
	undefined_3: Robert Fierro
	Address: 6300 Montano Rd., Suite F3, Albuquerque, NM 88260
	Fax: (505) 352-8930
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