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March 16, 2023 
 
 
Ronald Bohannan, P.E. 
Tierra West, LLC 
5571 Midway Park Place NE 
Albuquerque, NM 87109 
 
 
RE: Golf Course & Westside Commercial Development 
 Grading & Drainage Plans and Drainage Report 
 Engineer’s Stamp Date: 02/15/23 
 Hydrology File: A12D008B2 
 
 
Dear Mr. Bohannan:  
 
Based upon the information provided in your submittal received 02/16/2022, the Grading & 
Drainage Plans and Drainage Report are not approved for Grading Permit, Work Order and for 
action by the Development Hearing Officer (DHO) on Preliminary/Final Plat.  The following 
comments need to be addressed for approval of the above referenced project: 
 
General 
 

1. The overall drafting needs some serious attention.  There are existing easements with 
labels that are too thick in pen width.  These need to be shaded back. 
 

   
 

2. There are proposed easements which just fade into the background.  These need a little 
bit more pen width to them. 
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3. It appears that the entrances for Tracts D-1-A & D-1-B are too close to Westside Blvd.  
Please check with Transportation Section to verify the distance requirements. 
 

 
 

4.  Please make all drives perpendicular to the private drives or public streets.  There are 
several that are askew and need to be fixed. 
 

 

https://www.cabq.gov/planning/development-review-services/hydrology-section


CITY OF ALBUQUERQUE 
Planning Department 
Alan Varela, Director 
 
 
           Mayor Timothy M. Keller 

 

Find Hydrology forms and information at: cabq.gov/planning/development-review-services/hydrology-section Page 3 of 5 

PO Box 1293 

Albuquerque 

NM 87103 

www.cabq.gov 

5. The proposed sidewalk in this area appears not to conform to construction conventions.  
Please verify with Transportation Section.   
 

 
 

Sheet C2 
 

6. All the storm drain within the development is private.  There are call outs for HDPE and 
then there are call outs for RCP.  Since this is all private storm sewer, please stick with 
only one material type. 
 

7. All stub outs should be only 5 feet beyond the proposed sidewalk and should have a plug 
with an inv elevation. 
 

 
 

8. Depending on the material that is to be used, please fix the stub out connections.  If RCP 
is to be used, then you will need manholes for the connections.  If you use HDPE, then 
that is not needed since they do make Tee connections.  If HDPE is to be used, please 
ensure that the tee connections are at lease 5 feet from all manholes and inlets for 
buildability.  
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9. The proposed stand pipe will not functions as shown.  It needs to be at the bottom of the 
detention pond in order to work since the 1” dia holes will be drilled 360 degrees around 
the pipe.  Also, the detail has information missing in order to build it as designed. 
 

   
 
Drainage Report 
 

10. Future Conditions.  Please include the future conditions for Drainage Area D3.  This 
drainage area is missing in the calculations.   
 

 
 

11. The AHYMMO calculations for the detention pond were only run for the proposed 
conditions and not the future conditions.  Please run this for the future conditions to in 
sure that the allowable discharge is only 19.5 cfs and please show what the size of the 
detention pond would be for the future conditions. 
 

As a reminder, if the project total area of disturbance (including the staging area and any work 
within the adjacent Right-of-Way) is 1 acre or more, then an Erosion and Sediment Control 
(ESC) Plan and Owner’s certified Notice of Intent (NOI) is required to be submitted to the 
Stormwater Quality Engineer (Dough Hughes, PE, jhughes@cabq.gov, 924-3420) 14 days prior 
to any earth disturbance. 
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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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Albuquerque, New Mexico 87109 
 

TW# 2022055 

 
 

February 2022 
 

 
I certify that this report was prepared under my supervision, and I am a registered 

 Professional Engineer in the State of New Mexico in good standing. 
 
 
 
 
 
 
 

______________________ 
Ronald R. Bohannan 

PE # 7868 



  DRAINAGE REPORT GOLF COURSE & WESTSIDE 
 

 

 

 

 

 

 

 

 

 

 

 

 

PAGE LEFT BLANK 
 

 



  DRAINAGE REPORT GOLF COURSE & WESTSIDE 
 

i 

 

 

TABLE OF CONTENTS 
 

Contents 

Purpose ......................................................................................................................................... 1 

Context .......................................................................................... Error! Bookmark not defined. 

Floodplain ..................................................................................................................................... 3 

Calculations .................................................................................................................................. 5 

Existing Conditions ....................................................................................................................... 5 

Proposed Conditions ..................................................................................................................... 6 

Stormwater Quality Volume Management .................................................................................... 8 

Summary ....................................................................................................................................... 8 

 

 

Table of Figures 

Figure 1 – Vicinity Map  ................................................................................................................ 2 

Figure 2 – Site Aerial Image ......................................................................................................... 3 

Figure 3 – FIRM Map .................................................................................................................... 4 

Figure 4 – Existing Basin Map ...................................................................................................... 6 

Figure 5 – Developed Basin Map  ................................................................................................. 7 

 

 
 
Appendices 
 
Drainage Basin Maps, Hydrology Tables/Calculations, and Pond-Orifice Calcs……APPENDIX A 
Gutter Depth, Storm Drain, and Inlet Calcs………………………………………..……APPENDIX B 
Pages from the Black Arroyo Channel Drainage Report………………………………APPENDIX C 
 

Map Pocket  
 
Conceptual Grading and Drainage Plan   
 
 
 
 
 
 
 



  DRAINAGE REPORT GOLF COURSE AND WESTSIDE 

 

ii 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PAGE LEFT BLANK 

 



  DRAINAGE REPORT GOLF COURSE & WESTSIDE 
 

1 
 

Purpose 

The purpose of this report is to outline the Drainage Plan intent and present a solution for the 

subdivision plat and development of the vacant Tract D-1 of Paradise Heights, Unit 1 

Albuquerque, New Mexico.  The project site is a 7.67-acre multi-pad commercial development 

project, located at 10850 Golf Course Rd, Albuquerque NM 87114 (the “project site”). The 

project site is in precipitation zone 1 per the city of Albuquerque Development Process Manuel 

(DPM) Ch 6, west of the Rio Grande River. The project site is located north of the Wintergreen 

Apartments on Tract E-1 (Hydronum: A12D008D) and the AMAFCA Black Arroyo Channel. The 

project site is currently zoned MX-M and is legally described as TRACT D-1 PLAT OF TRS D-1, 

E-1 AMAFCA BLACK ARROYO CHANNEL ROW PARADISE HEIGHTS UNIT 1 CONT 7.6716 

AC. 

Context  

Most of the project site has not been previously graded and remains vacant. The southern 

portion of the project site contains sediment ponds meant to retain the storm water discharge 

from the project site and protect the southern apartment development (Hydronum: A12D008D).  

To the north, the site is bordered by a variety of single-family homes with the City of Rio 

Rancho. To the south lays a new apartment complex and to the east lays single-family 

residential developments. West of the project site is zoned MX-M for a variety of multi-family 

and commercial developments. The proposed site lays within hydrology number A12D008B2. 

The boundary of the proposed site is located on the Zone atlas page H-13-Z as shown on 

Figure 1.    
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Figure 1 – Vicinity Map 
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Figure 2 – Site Aerial Image 

Floodplain 

The floodplain information is published for the site by the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM) for Bernalillo County, New Mexico and 

Incorporated Areas. The subject site is detailed on Community Panel Number 35001C0108G 

dated August 26, 2008, and is shown below. 

The subject site is located within Flood Zone X, which is which is defined as, “Areas determined 

to be outside the 0.2% annual chance floodplain”. The site does not lie within a Flood Hazard 

Area as shown on the FEMA map requiring no further flood-proofing or other flood mitigation. 
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Figure 3 – FIRM Map  
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Calculations 

The hydrology calculation follows the guidance of the DPM’s Chapter 6 Part 6-2(C). Point 

precipitation frequency estimates were obtained from the NOAA Atlas 14, Precipitation – 

Frequency Atlas of the United States, Vol 1 Version 5 Semiarid Southwest, see appendix A for 

precipitation frequency data and study location. The principal design storm is the 100-year, 6-

hour event. The appropriate land treatments A through D, as defined in the DPM Chapter 6 

Section 2.A.2, will be applied to the various pervious and impervious areas for the proposed 

site.  

AHYMO-S4 is the computer program used to determine the existing and proposed development 

flows for the principle 100-year, 6-hour storm event. Using the ROUTE RESERVOIR command, 

the AHYMO program was used to model the detention pond system and was used to determine 

the outflow discharge.  

The proposed commercial site is located west of the Rio Grande River and according to Article 

6-12 of the DPM new development site are required to retain the 0.42-inch storm runoff. 

Therefore, the required storm water quality volume to be captured and infiltrated is the product 

of the impervious area multiplied by 0.42 inches.  

Existing Conditions  

The subdivision is located within the Black Arroyo Detention Dam Basin Area L11 as shown in 

Appendix C of the report. Currently the subdivision lies in an undeveloped condition with 

vegetation typical of the west mesa. The southern portion of Tract D-1 contained sediments 

ponding and an access road with roundabout (Hydronum: A12D008D). The subdivision slopes 

consistently from the north to the south with the flows predominately overland with a moderately 

defined drainage course along the east side of Golf Course Rd and along the east side of the 

subdivision adjacent to the residential dwellings. The sheet flow is directed to the sediment 

ponds currently being constructed under (Hydronum: A12D008D) and is completely retained on 

site for the 100 yr. – 10 day. storm event. The subdivision is allocated mainly as treatment A 

with no offsite flows entering the subdivision parcels of Tract D-1 and E-1. Offsite flows are 

contained in the surrounding roadway and directed to curb inlets along Golf Course Rd. before 

discharging to the Black Arroyo Channel at the overpass. Flows from the access road and 

roundabout are managed by the apartment site (Hydronum: A12D008D). The site is divided into 

2 drainage basins as shown in Figure 4.   
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A 24-inch storm drainpipe is being extended up to the project site with the construction of the 

apartment site to the south (Hydronum: A12D008D). The overall site is characterized as free 

discharge per the City of Albuquerque online mapping system and the Black Arroyo Detention 

Dam Hydrology Report but due to capacity constraints in the 24-inch pipe the project site is 

allowed to discharge at an allowable flow of 19.5 CFS per (Hydronum: A12D008D).  The 

allowable flow rate can be increased with a developer funded plan to increase the size of the 

24-inch storm drainpipe. AMAFCA approval is also required with the increase in flow.  

 

Figure 4 – Existing Basin Map 

Proposed Conditions 

The developed project site has been analyzed to determine the peak flow, storm water volume 

and drainage pipe system requirements. The project site was divided into three basins one of 

the basins (Basin D2) being the center access road as depicted on Figure 5 below. Basins D1 

and D3 represent the east and west portions of the project site currently undeveloped. Storm 

water runoff from basin D1 will be routed into the existing sediment pond on the southwest 

corner of the overall property constructed under (Hydronum: A12D008D). the volume of the 

sediment pond is 0.349 acre-ft and the required storage for basin D-1 is 0.270 acre-ft (1-year, 
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10-day volume). Basins D2 and D3 will be routed to a new detention pond on the southeast 

corner of the site via storm drain pipe and surface flow respectfully. As shown in the AHYMO 

calculations in Appendix A of the report the proposed detention pond reduces the peak flow 

from 10.78 CFS to 6.89 CFS and per the Wintergreen Apartment drainage report (Hydronum: 

A12D008D) the overall site is allowed to discharge at a rate of 19.5 CFS.  

Future Conditions 

At fully developed conditions the developed peak flow is expected to be roughly 27.25 CFS with 

an average 85% impervious surface. Per the drainage report prepared for the apartment site on 

Tract E-1 south of the project site (Hydronum: A12D008D) the allowable discharge is to be 19.5 

CFS. As mentioned above the flow rate can be increased with a developer funded plan to 

increase the size of the 24-inch storm drainpipe along Tract E-1 to the south and requires 

AMAFCA approval for the increase in flow or each new development shall be allowed to 

discharge at a rate of 2.67 CFS per acre. Each development shall contain a flow rate control 

structure such as a detention pond and shall discharge into an underground storm drainpipe 

system under an easement to be granted by the subdivision plat. Stormwater from Basin D2 

(the center road) will discharge into the proposed detention pond on the southeast corner of the 

site in order to retain the storm water quality volume. After the detention ponds the storm water 

will then be routed to the 24” storm drain system along Tract E-1 where the stormwater will 

discharge into the Black Arroyo Channel to the south.    
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Figure 5 – Developed Basin Map 

Stormwater Quality Volume Management   

As this site is a new development, the water quality volume is calculated based on the 0.42-inch 

storm. he methodology used in the EPA Report, Estimating Predevelopment Hydrology in the 

Middle Rio Grande Watershed, New Mexico, TetraTech, April 2014, EPA Publication Number 

832-R-14-007, yields a runoff value of 0.42 inches for the 90th percentile storm.  Therefore, to 

calculate the Stormwater Quality Volume the impervious area is multiplied by 0.42 inches.  The 

formula used is SWQV= I*43,560*0.42*(1/12) where I is the impervious area in acres. The 

impervious areas and SWQV ponding required for Tract D-1 is detailed on the design 

calculations in Appendix A of the report. 

Summary 

This report outlines the Drainage Management Plan for the Golf Course and Westside 

Commercial Subdivision and presents the on-site best management practices, storm water 

quality ponding, and drainage improvements needed to safely convey the future developed 

flows for Tract D-1. The required storm water quality volume ponding for Tract D-1 is achieved 

with a suitable sized pond located within each future lot. Developed stormwater runoff from the 
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center road shall be collected through combination of curb inlets and discharged to the storm 

water quality pond at the southeast corner of the project site, before passing directly into the 

Black Arroyo Channel.     

 



 

 

 

 

 

 

APPENDIX A 

 

EXISTING/PROPOSED HYDROLOGY TABLE, POND DISCHARGE-

ORIFICE CLACULATIONS AND DRAINAGE BASIN MAPS  
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Existing Conditions 

 

Proposed Conditions 

 

 

 

 

Future Conditions 

 

 

 

 

 

Basin Area Area Area Time To Peak Volume Flow

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

H1 D-1 297,705 6.83 0.01068 90% 6.151 0% 0.000 10% 0.683 0% 0.000 1.560 0.363 11.14

H2 E-1 418,883 9.62 0.01503 0% 0.000 7% 0.673 18% 1.731 75% 7.212 1.550 1.414 35.87

Total 716,588 16.45 0.02570 6.151 0.673 0.000 7.212 1.777 47.01

Treatment A Treatment B Treatment C Treatment D

Basin Descriptions

Tract

Existing Conditions

100-Year, 6-Hr (AHYMO-S4)

Basin Area Area Area Time To Peak Volume Flow

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

D1 D-1 148,725 3.41 0.00533 0% 0.000 0% 0.000 100% 3.414 0% 0.000 1.500 0.284 9.91

D2 E-1 21,971 0.50 0.00079 0% 0.000 0% 0.000 10% 0.050 90% 0.454 1.500 0.081 2.03

D3 E-1 131,200 3.01 0.00471 0% 0.000 0% 0.000 100% 3.012 0% 0.000 1.500 0.251 8.76

H2 E-1 409,960 9.41 0.01471 0% 0.000 0% 0.000 20% 1.882 80% 7.529 1.500 1.399 35.45

Total 711,856 16.34 0.02553 0.000 0.000 8.359 7.983 2.015 56.150

Proposed Conditions

Tract

Basin Descriptions 100-Year, 6-Hr (AHYMO-S4)

Treatment A Treatment B Treatment C Treatment D

BASIN ID AREA D (AC) AREA D (SF)
SWQV (CF) 

REQUIRED

SWQV (CF) 

PROVIDED

D1 -                    -                     -              -                         

D2 0.45                  19,773.90           692.09        -                         

D3 -                    -                     -              2,831.00                 

Total 0.45                  19,773.90           692.09        2,831.00              

SWQV Pond Volume Calculation

Basin Area Area Area Weighted E Volume Flow

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

D1 E-1 148,725 3.41 0.00533 0% 0.000 0% 0.000 100% 3.414 0% 0.000 0.950 0.270 9.80

Total 148,725 3.41 0.00533 0.000 0.000 3.414 0.000 0.270 9.799

Retention Volume Calculation 

Basin Descriptions

Tract
Treatment A Treatment B Treatment C Treatment D

10-Year, 10-day (DPM Ch 6)

Area at Mid Depth 3,800       Sq. Ft.

Depth of Pond 4              Ft.

Total Volume 15,200     Cubic Ft.  (0.349 Acre-ft)

Required Volume 11,761 Cubic Ft. (0.270 Acre-ft)

Sediment Pond Volume Calculation

Basin Area Area Area Weighted E Volume Flow

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

D1 D-1 301,896 6.93 0.01083 0% 0.000 0% 0.000 15% 1.040 85% 5.891 2.047 1.182 27.25

Total 301,896 6.93 0.01083 0.000 0.000 1.040 5.891 1.182 27.255

Future Conditions 

Basin Descriptions 10-Year, 6-Hour (DPM Ch 6)

Tract
Treatment A Treatment B Treatment C Treatment D



Detention Pond Storage-Discharge Calculations  

 

POND VOLUME CALCULATIONS    

ELEVATION 
(ft) 

AREA 
(sf) 

VOLUME 
(cf) 

CUMULATIVE 
VOLUME (cf)   

65 443 0 0   

66 820 631.5 632   

67 1229 1024.5 1656   

67.833 1592 1174.947 2831 INV  

68 1670 272.377 3103   

69 2141 1905.5 5009   

70 2638 2389.5 7398   

       

POND STORAGE FUNCTION   

ACTUAL  H VOLUME Q VOLUME  
ELEV. (FT) (CF) (CFS) (AC-FT)  

65 0.00 0 0.00 0.0000  

66 0.00 632 0.00 0.0145  

67 0.00 1656 0.00 0.0380  

67.833 0.00 2831 0.00 0.0650 INV 

68 0.17 3103 2.41 0.0712  

69 1.17 5009 6.38 0.1150  

70 2.17 7398 8.70 0.1698  

      

Pond Orifice Equation   

Q =  CA(2gh)^(1/2)     

          

C = 0.6      

DIA (Ft) 1.25 
     

A (SF) = 1.2272      

H (Ft) = Head      

Q (CFS)=  Flow       
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.̀a-b0̀cWdàab/ba.-0ecWfIW-dg0WJbaG/bWJ

���h��	����������������i��������j��#��k�$$����j������l�i�� ��
�����������m�����
�������������
	��$�����]������\����n��$�o����$�p����$��̂��������� $���q����
����$�q�p����o���r�����_��!!���

s������������$�s�������k�+n�����n�����o���	��i�m�p��t����q������

uvww��u������$�x�����������������$��������� ��
���$���

	�"��m�$���y�	�" ������$�y�
���"*"�����$�
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AHYMO-S4 INPUT 

 

 

 

 

 

 

 

 



*****************************************************************
*                 GOLF COURSE AND WESTSIDE (COMERCIAL)          *
*****************************************************************
*           100-YEAR 6-HR STORM (UNDER EXISTING CONDITIONS)     *
*****************************************************************
*Zone 1                                                         *
*NOAA ATLAS 14, VOLUME 1, VERSION 5                             *
*LATITUDE: 35.2168°                                             *
*LONGITUDE: -106.6758°                                          *
*ELEVATION: 5184.48 FT                                          *
*****************************************************************
START               TIME=0.0

*
RAINFALL            TYPE=1 RAIN QUARTER=0.0 IN
                    RAIN ONE=1.76 IN RAIN SIX=2.29 IN
                    RAIN DAY=2.63 IN DT=0.01 HR
*
* H1
*
COMPUTE NM HYD      ID=1 HYD NO=H1 AREA=0.01068 SQ MI
                    PER A=90.00 PER B=0.00 PER C=10.00 PER D=0.00
                    TP= 0.15 HR MASS RAINFALL=-1

PRINT HYD           ID=1 CODE=1

*
* H2
*
COMPUTE NM HYD      ID=1 HYD NO=H2 AREA=0.01503 SQ MI
                    PER A=0.00 PER B=7.00 PER C=18.00 PER D=75.00
                    TP= 0.15 HR MASS RAINFALL=-1

PRINT HYD           ID=1 CODE=1

*****************************************************************
*      100-YEAR 6-HR STORM (UNDER PROPOSED CONDITIONS)         *     
        
*****************************************************************
START               TIME=0.0
*
*
RAINFALL            TYPE=1 RAIN QUARTER=0.0 IN
                    RAIN ONE=1.76 IN RAIN SIX=2.29 IN
                    RAIN DAY=2.63 IN DT=0.15 HR
*
* D1
*
COMPUTE NM HYD      ID=1 HYD NO=D1 AREA=0.00533 SQ MI
                    PER A=0.00 PER B=0.00 PER C=100.00 PER D=0.00
                    TP=0.15 HR MASS RAINFALL=-1

PRINT HYD           ID=1 CODE=1
*



* D2
*
COMPUTE NM HYD      ID=2 HYD NO=D2 AREA=0.00079 SQ MI
                    PER A=0.00 PER B=0.00 PER C=10.00 PER D=90.00
                    TP=0.15 HR MASS RAINFALL=-1

PRINT HYD           ID=2 CODE=1
*
* D3
*
COMPUTE NM HYD      ID=3 HYD NO=D3 AREA=0.00471 SQ MI
                    PER A=0.00 PER B=0.00 PER C=100.00 PER D=0.00
                    TP=0.15 HR MASS RAINFALL=-1

PRINT HYD           ID=3 CODE=1
*
* H2
*
COMPUTE NM HYD      ID=14 HYD NO=H2 AREA=0.01433 SQ MI
                    PER A=0.00 PER B=0.00 PER C=20.00 PER D=80.00
                    TP=0.15 HR MASS RAINFALL=-1

PRINT HYD           ID=14 CODE=1
*
* ADD BASINS D2, D3
*
ADD HYD             ID =5 HYD = 100.1 ID I = 2 ID II = 3

PRINT HYD           ID=5 CODE=1
*
********************************************************
* ROUTE BASINS TO POND 4                               *
********************************************************
ROUTE RESERVOIR     ID=6 HYD NO=POND.4 INFLOW ID=5 CODE=1
                    OUTFLOW(CFS) STORAGE(AC-FT) ELEVATION(FT)
                    0.0000       0.0000         65.00
                    0.0100       0.0650         67.83
                    2.4100       0.0712         68.00 
                    6.3800       0.1150         69.00
                    8.7000       0.1698         70.00
                 

*
PRINT HYD           ID=6 CODE=1
*
FINISH



 

 

 

 

 

 

 

 

AHYMO-S4 OUTPUT 

 

 

 

 

 

 

 

 



    AHYMO PROGRAM SUMMARY TABLE (AHYMO-S4)                        - Ver. S4.01a, Rel: 01a      RUN DATE (MON/DAY/YR) 
=02/15/2023
    INPUT FILE = S\Z_Drive\2022\2022055 Golf Course & Westside Blvd\Drainage\2022055-Hymo.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

    START                                                                                                        TIME=  
   0.00
    RAINFALL  TYPE= 1 NOAA 14                                                                                    RAIN6= 
  2.290
    COMPUTE NM HYD            H1   -     1       0.01068        11.14       0.363      0.63715    1.560    1.629 PER 
IMP=   0.00
    COMPUTE NM HYD            H2   -     1       0.01503        35.87       1.414      1.76353    1.550    3.729 PER 
IMP=  75.00
    START                                                                                                        TIME=  
   0.00
    RAINFALL  TYPE= 1 NOAA 14                                                                                    RAIN6= 
  2.290
    COMPUTE NM HYD            D1   -     1       0.00533         9.91       0.284      0.99987    1.500    2.905 PER 
IMP=   0.00
    COMPUTE NM HYD            D2   -     2       0.00079         2.03       0.081      1.93412    1.500    4.008 PER 
IMP=  90.00
    COMPUTE NM HYD            D3   -     3       0.00471         8.76       0.251      0.99987    1.500    2.905 PER 
IMP=   0.00
    COMPUTE NM HYD            H2   -    14       0.01433        35.45       1.399      1.83031    1.500    3.865 PER 
IMP=  80.00
    ADD HYD               100.10  2& 3   5       0.00550        10.78       0.333      1.13399    1.500    3.063
    ROUTE RESERVOIR       POND.4    5    6       0.00550         6.89       0.333      1.13387    1.650    1.957 AC-FT= 
  0.127
    FINISH



 

 

 

 

APPENDIX B 

 

GUTTER DEPTH CALCULATION, 

STORM DRAIN AND INLET SCHEMEMATIC MAP 
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Private Road Gutter Calculations

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.065Channel Slope

cfs2.03Discharge

Section Definitions

Elevation

(ft)

Station

(ft)

0.670+00

0.670+00

0.000+01

0.130+03

0.380+16

0.130+29

0.000+31

0.670+31

0.670+31

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.017(0+31, 0.67)(0+00, 0.67)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in2.1Normal Depth

0.017Roughness Coefficient

ft0.17Elevation

0.0 to 0.7 ftElevation Range

ft²0.6Flow Area

ft9.4Wetted Perimeter

in0.7Hydraulic Radius

ft9.07Top Width

in2.1Normal Depth

in2.8Critical Depth

ft/ft0.010Critical Slope

ft/s3.49Velocity

ft0.19Velocity Head

Page 1 of 627 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/15/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



Private Road Gutter Calculations

Results

ft0.36Specific Energy

2.434Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.1Normal Depth

in2.8Critical Depth

ft/ft0.065Channel Slope

ft/ft0.010Critical Slope
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Private Road Gutter Calculation CS

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.065Channel Slope

in2.1Normal Depth

cfs2.03Discharge
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S=0.065

HALF STREET
FLOW CAPACITY
=1.45 CFS

D=0.17



STORM DRAIN PIPE A CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.040Channel Slope

in24.0Normal Depth

in24.0Diameter

cfs45.24Discharge
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FlowMaster
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STORM DRAIN PIPE B CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.021Channel Slope

in24.0Normal Depth

in24.0Diameter

cfs32.78Discharge
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STORM DRAIN PIPE C CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.023Channel Slope

in18.0Normal Depth

in18.0Diameter

cfs15.93Discharge
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STORM DRAIN PIPE D CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.020Channel Slope

in18.0Normal Depth

in18.0Diameter

cfs14.85Discharge
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STORM DRAIN PIPE E CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.010Roughness Coefficient

ft/ft0.030Channel Slope

in12.0Normal Depth

in12.0Diameter

cfs8.02Discharge

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

Profile: Profile - 1

61
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Station (ft)

Label: O-3 
Type: Outfall  

ID: 61 

Label: CO-13 
Type: Conduit  

ID: 63 

Label: MH-6 
Type: Manhole 

ID: 60 

Label: CO-12 
Type: Conduit  

ID: 62 

Label: MH-4 
Type: Manhole 

ID: 48 

Label: CO-10 
Type: Conduit  

ID: 58 

Label: MH-3 
Type: Manhole 

ID: 44 

Label: CO-9 
Type: Conduit  

ID: 57 

Label: MH-2 
Type: Manhole 

ID: 41 

Label: CO-4 
Type: Conduit  

ID: 42 

Label: MH-1 
Type: Manhole 

ID: 38 

Label: CO-16 
Type: Conduit  

ID: 76 

Label: MH-8 
Type: Manhole 

ID: 75 

61 \ O-3
70.00
61.00

0.0

63 \ CO-13

0.040

31.5
24.0 \ Concrete

19.50

60 \ MH-6
74.48
62.52
31.5

62 \ CO-12

0.021

193.0
24.0 \ Concrete

19.50

48 \ MH-4
70.81
66.71
224.5

58 \ CO-10

0.020

102.0
24.0 \ Concrete

13.54

44 \ MH-3
76.01
68.84
326.5

57 \ CO-9

0.023

46.0
18.0 \ Concrete

13.54

41 \ MH-2
74.10
70.00
372.5

42 \ CO-4

0.040

170.0
18.0 \ Concrete

8.09

38 \ MH-1
85.11
76.85
542.5

76 \ CO-16

0.040

80.0
18.0 \ 
0.00

75 \ MH-8
90.36
80.08
622.5

ID\Label 
Link Length (ft)

Rise (in)\Material
Flow (cfs)

Slope (ft/ft)
ID\Label 

Ground (ft)
Invert (ft)

Station (ft)

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 
06787  USA  +1-203-755-1666

11/16/2022

StormCAD
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FULLY DEVELOPED CONDITION



EMERGENCY SPILLWAY CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.041Roughness Coefficient

ft/ft0.100Channel Slope

in6.0Normal Depth

H:V5.000Left Side Slope

H:V5.000Right Side Slope

ft5.00Bottom Width

cfs22.20Discharge
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FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



ROCK SWALE CAPACITY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.041Roughness Coefficient

ft/ft0.020Channel Slope

in6.0Normal Depth

H:V5.000Left Side Slope

H:V5.000Right Side Slope

ft5.00Bottom Width

cfs9.93Discharge
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FlowMaster
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PAGES FROM BLACK ARROYO DRAINAGE REPORT 
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GRADING & DRAINAGE

PLAN

CAUTION

ALL EXISTING UTILITIES/TOPOGRAPHY SHOWN WERE OBTAINED FROM RESEARCH, AS-BUILTS, SURVEYS OR INFORMATION

PROVIDED BY OTHERS. IT SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR TO CONDUCT ALL NECESSARY FIELD

INVESTIGATIONS PRIOR TO AND INCLUDING ANY  EXCAVATION, TO DETERMINE THE ACTUAL LOCATION OF UTILITIES AND

OTHER IMPROVEMENTS, PRIOR TO STARTING THE WORK. ANY CHANGES FROM THIS PLAN SHALL BE COORDINATED WITH

AND APPROVED BY THE ENGINEER.

TIERRA WEST, LLC

GOLF COURSE + WESTSIDE

ALBUQUERQUE, NM

TIERRA WEST, LLC

1. ALL WORK IN THE RIGHT-OF-WAY SHALL BE INCLUDED IN A WORK ORDER.
2. BUILD SIDEWALK CULVERT PER COA STD DWG 2236.
3. CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A MEETING PRIOR TO FORMING.
4. AN EXCAVATION PERMIT WILL BE REQUIRED BEFORE BEGINNING ANY WORK WITHIN CITY RIGHT-OF-WAY.
5. ALL WORK ON THIS PROJECT SHALL BE PERFORMED IN ACCORDANCE WITH APPLICABLE FEDERAL, STATE AND LOCAL

LAWS, RULES AND REGULATIONS CONCERNING CONSTRUCTION SAFETY AND HEALTH.
6. TWO WORKING DAYS PRIOR TO ANY EXCAVATION, THE CONTRACTOR MUST CONTACT NEW MEXICO ONE CALL, DIAL

“811” [OR (505) 260-1990] FOR THE LOCATION OF EXISTING UTILITIES.
7. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL EXCAVATE AND VERIFY THE LOCATIONS OF ALL OBSTRUCTIONS.

SHOULD A CONFLICT EXIST, THE CONTRACTOR SHALL NOTIFY THE ENGINEER SO THAT THE CONFLICT CAN BE
RESOLVED WITH A MINIMUM AMOUNT OF DELAY.

8. BACKFILL COMPACTION SHALL BE ACCORDING TO TRAFFIC/STREET USE.
9. MAINTENANCE OF THE FACILITY SHALL BE THE RESPONSIBILITY OF THE OWNER OF THE PROPERTY BEING SERVED.
10. WORK ON ARTERIAL STREETS MAY BE REQUIRED ON A 24-HOUR BASIS.
11. CONTRACTOR MUST CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A CONSTRUCTION

INSPECTION. FOR EXCAVATING AND BARRICADING INSPECTIONS, CONTACT CONSTRUCTION COORDINATION AT (505)
924-3416.

02/15/2023
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STORM DRAIN PLAN

CAUTION

ALL EXISTING UTILITIES/TOPOGRAPHY SHOWN WERE OBTAINED FROM RESEARCH, AS-BUILTS, SURVEYS OR INFORMATION

PROVIDED BY OTHERS. IT SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR TO CONDUCT ALL NECESSARY FIELD

INVESTIGATIONS PRIOR TO AND INCLUDING ANY  EXCAVATION, TO DETERMINE THE ACTUAL LOCATION OF UTILITIES AND

OTHER IMPROVEMENTS, PRIOR TO STARTING THE WORK. ANY CHANGES FROM THIS PLAN SHALL BE COORDINATED WITH

AND APPROVED BY THE ENGINEER.

TIERRA WEST, LLC

GOLF COURSE + WESTSIDE

ALBUQUERQUE, NM

TIERRA WEST, LLC

1. ALL WORK IN THE RIGHT-OF-WAY SHALL BE INCLUDED IN A WORK ORDER.
2. BUILD SIDEWALK CULVERT PER COA STD DWG 2236.
3. CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A MEETING PRIOR TO FORMING.
4. AN EXCAVATION PERMIT WILL BE REQUIRED BEFORE BEGINNING ANY WORK WITHIN CITY RIGHT-OF-WAY.
5. ALL WORK ON THIS PROJECT SHALL BE PERFORMED IN ACCORDANCE WITH APPLICABLE FEDERAL, STATE AND LOCAL

LAWS, RULES AND REGULATIONS CONCERNING CONSTRUCTION SAFETY AND HEALTH.
6. TWO WORKING DAYS PRIOR TO ANY EXCAVATION, THE CONTRACTOR MUST CONTACT NEW MEXICO ONE CALL, DIAL

“811” [OR (505) 260-1990] FOR THE LOCATION OF EXISTING UTILITIES.
7. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL EXCAVATE AND VERIFY THE LOCATIONS OF ALL OBSTRUCTIONS.

SHOULD A CONFLICT EXIST, THE CONTRACTOR SHALL NOTIFY THE ENGINEER SO THAT THE CONFLICT CAN BE
RESOLVED WITH A MINIMUM AMOUNT OF DELAY.

8. BACKFILL COMPACTION SHALL BE ACCORDING TO TRAFFIC/STREET USE.
9. MAINTENANCE OF THE FACILITY SHALL BE THE RESPONSIBILITY OF THE OWNER OF THE PROPERTY BEING SERVED.
10. WORK ON ARTERIAL STREETS MAY BE REQUIRED ON A 24-HOUR BASIS.
11. CONTRACTOR MUST CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A CONSTRUCTION

INSPECTION. FOR EXCAVATING AND BARRICADING INSPECTIONS, CONTACT CONSTRUCTION COORDINATION AT (505)
924-3416.

02/15/2023



A

E

D

BC

2 3:130

30

36

60

72

78

48

72 7/8

73

73

73 3/4

97 3/4

98

73 1/2

48 7/8

46

46

19 3/4

34 3/4

35

30

24

27

27

54

63

63

43 1/2

4

6

9

12

15

21

9 1/2

42

36

30

24

18

15

12

(inches) (inches)(inches)(inches)(inches)(inches)(inches)

Plan View
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BAPipe SlopeEDCWall
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3 1/2
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2.4:1

2:1

3:1

Tongue End For Inlet

Groove End For Outlet

Installation Detail

Section View at Centerline End View

Flared End Section

12" - 72" Diameter Pipe

2. Contact a Concrete Pipe Division representative for details not listed on this sheet.
1. Produced to meet ASTM specifications.

Notes:
Dimensions may vary depending upon equipment availability.

Pipe I.D.

Wall

Thickness

Diameter

Rinker 024

CL

3:1 MAX

3:1

C3

DETAILS

TIERRA WEST, LLC

GOLF COURSE + WESTSIDE

ALBUQUERQUE, NM

TIERRA WEST, LLC
02/15/2023




