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www.cabq.gov 

January 31, 2019 
 
 
Mike Balaskovits, PE 
Bohannan Huston, Inc. 
7500 Jefferson St NE 
Albuquerque, NM 87109 
 
 
RE: Ascension Subdivision 
 Drainage Report and Grading Plan  
 Engineer’s Stamp Date: 01/21/19 
 Hydrology File: B17D006 
   
 
Dear Mr. Balaskovits: 
 
Based upon the information provided in your resubmittal received 01/22/2019, the Drainage 
Report and Grading Plan is approved for action by the DRB for Preliminary Plat and approved 
for Grading Permit and Work Order.  
 
As a reminder, prior to obtaining Work Order approval, please pay the Payment in Lieu of 
$25,825.64. The Owner needs to bring three copies of the previously provided Treasury Form to 
the Building Permits and pay the fee. Then provide Hydrology with one copy showing the 
receipt 
 
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 (Curtis Cherne, PE, ccherne@cabq.gov, 924-3420) 14 days prior to 
any earth disturbance. 
 
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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January 22, 2019 
 
 
Renee C. Brissette 
Senior Engineer, Hydrology 
Planning Department  
 
Re: Ascension Subdivision Drainage Report and Grading Plan (Hydrology File: B17D006) 
 
Dear Renee,  
 
Enclosed are the responses to the comments provided on January 4, 2019. Responses are 
listed in red below.  
 

1. Since the site drains into the North Diversion Channel, approval by AMAFCA will be 
need prior to Hydrology approval. Please contact Nicole Friedt, PE at (505) 884-2215 
or nfriedt@amafca.org . Please provide an email showing the approval. AMAFCA 
has been contacted.   
 

2. Drainage Report – Exhibit D. Please see image below.  Basin Dev-1 should be area 
highlighted in blue. There is a waterblock and this area drains to the Proposed Inlet 
IN1. This area needs to be revised and the cfs added to the Inlet IN1. This may 
require a bigger inlet type. Also, Basin Dev-2 will be remainder of the development 
since this all drains to Proposed Inlet IN2. Both the Developed Basin Summary Table 
and the Inlet Table needs to adjusted. Corrected.  
 

3. Drainage Report – Exhibit D. Please provide the HGL & EGL information to the 
Storm Drain Pipe Table. HGL and EGL are provided on Appendix B.   
 

4. Drainage Report - Exhibit D. Per the DPM since there is no emergency spillway, both 
Inlet IN2 and the outlet pipe SDP9 need to be designed for twice the 100 yr. – 6-hour 
storm event. An additional inlet at Dawn Patron Trail has been added. The inlet at 
the end of the stub street now has the capacity to accommodate the two times one-
hundred-year storm event. Per COA DPM, the outlet pipe is only required to be 
designed for the 100 yr – 6 hr storm event.     

 
5. Drainage Report. Per Item #2 above, please correct Table 1 on Page 2, the Onsite 

Flows information on Page 3, and Table 2 on Page 4. Corrected.  
 

6. Drainage Report – Appendix B. Dawn Patrol is now 47’ R.O.W. with 28’ F-F. Please 
rerun the street calculations.  This section has been added to Appendix B.  
 

7. Drainage Report – Appendix B. Per Item #2 above, please correct the inlet 
calculations for IN1. Corrected. 

mailto:nfriedt@amafca.org


Renee C. Brissette 
Planning Department 
January 18, 2019 
Page 2 
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8. Drainage Report – Appendix B. Per Item #4 above, please correct the inlet 
calculations for IN2. Corrected. 
 

9. Drainage Report – Appendix B. Please provide the HGL & EGL calculations for the 
storm drain pipes. This has been added.  
 

10. Drainage Report – Appendix E (Grading Plan). Please add the adjacent property line 
that separates the Tract C (North Diversion Channel) and Tract 3A. Provided. 
 

11. Drainage Report – Appendix E (Grading Plan). Please add a note to the Grading 
Plan that states that the Owner has elected not to provide the required Stormwater 
Quality volume of 4,304.27 cubic feet but instead will pay the Payment in Lieu of 
$25,825.64. Added.  
 

12. Drainage Report – Exhibit F (Grading Plan Details). Please change the “Typical 
Cross Section A-A” to “Typical Retaining Wall Cross Section A-A”. Also, please add 
the typical dimension from the edge of the retaining wall to the property line.  
Corrected.  
 

13. As a remainder, prior to obtaining Work Order approval, please pay the Payment in 
Lieu of $25,825.64. The Owner needs to bring three copies of the previously 
provided Treasury Form to the Building Permits and pay the fee. Then provide 
Hydrology with one copy showing the receipt. Noted.  
 

14. As a remainder, if the project total area of disturbance (including 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 (Curtis Cherne, PE, 
ccherne@cabq.gov, 924-3420) 14 days prior to any earth disturbance. Noted.  
 

 
Sincerely, 
 
 
 
Michael J. Balaskovits, PE 
Vice President 
Community Development & Planning  
 
MJB/jcm 
Enclosures 
 
cc:  CK Scott, Gamma Development, LLC 
  Brian McCarthy, Gamma Development, LLC  

mailto:ccherne@cabq.gov
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I. PURPOSE 

The purpose of this report is to establish a drainage management plan for the 

Ascension Subdivision. The proposed development consists of 34 single family detached 

residential lots on approximately 7.75 acres.  The project is located south of Balloon Fiesta 

Park, north of Alameda Boulevard and west of Balloon Museum Drive, in northwest 

Albuquerque. The site has free discharge of developed flows per the Fiesta Park Care 

Center Drainage Master Plan. The west half of the site surface drains to an existing 

concrete rundown, northwest of the property, along the North Diversion Channel and the 

east half drains east to Balloon Fiesta Park and ultimately discharging to the 

beforementioned concrete rundown.  This report is submitted in support of grading plan, 

preliminary plat, and site plan for building permit approval by the DRB. 

 

II. CONCEPTS AND METHODOLOGIES 

Drainage conditions were analyzed utilizing the City of Albuquerque DPM Procedure 

for 40 Acre and Smaller Watersheds.  The site is within zone 2 per Table A-1, Section 22-7 

of the DPM. The 100-year, 6-hour storm event was utilized to determine peak flow rates for 

design of the storm drainage improvements within the project.  The results are included in 

APPENDIX A.  Street capacity and storm drain inlet calculations supporting this study are in 

Appendix B. 

The following document was referenced in the preparation of this report: 

• Fiesta Park Care Center Drainage Master Plan (FPCCDMP), prepared by 

Huitt-Zollars Inc., dated July 2011. 

 

III. SITE LOCATION AND CHARACTERISTICS 

The site is bounded by the North Diversion Channel right-of-way to the west, the 

Balloon Fiesta paved parking lot to the north and east, and a fully developed commercial 

site to the south. Ascension Subdivision is currently partially developed with an existing 

building and paved parking areas. Grades range from one percent to ten percent.  There is 

a ridge approximately located at the center of the property running northwest to southeast.  

Access to Ascension Subdivision will be from Horizon Boulevard.  
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IV. DEVELOPED HYDRAULIC AND HYDROLOGIC CONDITIONS 

Ascension Subdivision is a proposed single-family residential development with 34 lots 

on 7.75 acres.  Proposed street and lot configurations are shown on the Exhibit A – 

Preliminary Plat. The FPCCDMP allows for free discharge of developed flows from the site 

to the North Diversion Channel through an existing concrete rundown northwest of the site.  

The percent impervious land treatment for the proposed conditions is determined from 

Table A-5 of the DPM, Section 22.2. Ascension is within FPCCDMP Basin 9, and a portion 

of Basins 6 and 8 (see Exhibit B). Table 1 compares the land treatments from the 

FPCCDMP for Basins 6, 8 and 9 and for the proposed Ascension subdivision. The land 

treatment values for the Ascension Subdivision compare favorably to the FPCCDMP. 

Table 1– Ascension Land Treatments Proposed Conditions  

Basin 
ID 

Report 
LAND TREATMENT 

A B C D 

Basin 6 FPCCDMP 10.0% 15.0% 25.0% 50.0% 

Basin 8 FPCCDMP 10.0% 15.0% 25.0% 50.0% 

Basin 9 FPCCDMP 10.0% 15.0% 25.0% 50.0% 

DEV-1 Ascension DMP 0.0% 27.5% 27.5% 45.0% 

DEV-2 Ascension DMP 0.0% 27.5% 27.5% 45.0% 

OFFSITE 1 Ascension DMP 0.0% 0.0% 10.0% 90.0% 

 

A. OFFSITE FLOWS 

The proposed Ascension Subdivision is higher in elevation than the surrounding 

property, therefore, no offsite flows discharge to the property. This drainage report amends 

FPCCDMP Basins 6, 8 and 9 to reflect the current drainage patterns and the proposed 

development. As shown in Exhibit B, Basins 6 discharges through the Ascension site to 

FPCCDMP Basin 10, ultimately discharging to the North Diversion Channel.  However, the 

offsite portion of FPCCDMP Basin 6 (Tract 3B-2-A), south of Ascension, currently drains 

east to Balloon Fiesta Park. A swale along the west edge of the Balloon Fiesta property 

conveys the flow from this portion of Basin 6 to Basin 10. This drainage pattern for the 

southern portion of Basin 6 will not change with the Ascension development. 

As shown Exhibit B, Basin 8 currently discharges west to a proposed storm drain that 

conveys the Basin 8 flows to Basin 10, ultimately discharging to the North Diversion 

Channel. The offsite portion of Basin 8 (Tract 3B-2-B), south of Ascension, does not 
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currently drain north through Ascension. The proposed Ascension development will extend a 

storm drain to the southern portion of Basin 8 where a Type A inlet will be constructed in the 

proposed Ascension entrance road to collect the Basin 8 flow. These flows will be conveyed 

through the proposed Ascension Subdivision via storm drain, discharging to the North 

Diversion Channel. 

Exhibit C shows revised Basins 6 and 8 resulting from the current drainage pattern 

and the proposed development.  Amended Basin 9 represents the proposed Ascension 

Subdivision. The Amended FPCCDMP Basin Map shows the 100-year runoff and volume for 

Basins 6, 8 and 9 as originally presented. The revised runoff per acre for the remainder of  

Basins 6 and 8 varies slightly from the original FPCCDMP. 

 

B. ONSITE FLOWS 

Developed flows from Ascension will be conveyed to an existing concrete rundown 

north west of the property along the North Diversion Channel utilizing the proposed street 

network and storm drain system. See Exhibit D for basin locations, Exhibit E, and  

Exhibit F, for grading plan.  

The site has been divided into two basins in the developed condition. Basin DEV-1, 

includes Gondola Way from the entrance to a high point midway between Balloon Glow 

Lane and Dawn Patrol Trail and Balloon Glow Lane. Balloon Glow Lane has capacity to 

convey the flow from DEV-1 (12.4 cfs) to Dawn Patrol Trail, where the flow combines with 

basin DEV-2. Basin DEV-2 includes Gondola Way east of the high point and Dawn Patrol 

Trail.  Dawn Patrol Trail has capacity to convey the flow from DEV-2 (14.5 cfs). Dawn Patrol 

Trail has the capacity to convey the combined flow from basins DEV-1 and DEV-2 (𝑄100 = 

26.9 cfs). There is a single Type A inlet on grade at the intersection of Balloon Glow Lane 

and Dawn Patrol Trail that captures 7.3 cfs and bypasses 19.6 cfs to a double Type A inlet 

in sump condition at the end of Dawn Patrol Trail. This inlet provides a capacity greater than 

two times the one-hundred-year flow per COA DPM.   

The runoff from the Basin OFFSITE 1 (see Exhibit C) , 𝑄100 = 13.8 cfs, will be 

intercepted by a double Type A inlet in sump condition south of the Ascension property. The 

storm drain inlets at the low points are in a sump condition. The inlet on the entrance road 

has a capacity that is greater than two times the one-hundred-year flow. See Appendix B 

for the road and inlet hydraulic analyses. 

A summary of the developed onsite flows is presented in the table below.  
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Table 2 – Ascension Proposed Conditions  

100 Year – 6 Hour Storm 

Basin 
ID 

Area 
(AC.) 

LAND TREATMENT Q(100) 
(CFS) A B C D 

DEV-1 3.44 0.0% 27.5% 27.5% 45.0% 12.4 

DEV-2 4.02 0.0% 27.5% 27.5% 45.0% 14.5 

Total 7.46     26.9 

 

The runoff from the combined basins in the FPCCDMP is 3.62 cfs/acre. The runoff from the 

proposed Ascension subdivision is 3.60 cfs. This results in a slight decrease in the runoff 

from Ascension compared to the FPCCDMP.  

C. FIRST FLUSH REQUIREMENTS 

This project is required to meet the first flush requirements of the new City Drainage 

Ordinance. The first flush requirement will be met via a cash in-lieu payment and is 

calculated as 0.34 in. (0.44 in. - 0.1 in. initial abstraction) times the subdivision acreage 

times the percent impervious area times $6 per cubic foot of storage. The calculation is as 

follows: (0.34 in) / (12 in/ft) x 337590 sf x .45 x $6/cf = $25,825.64.  The existing AMAFCA 

facilities provide a water treatment facility downstream of this site that treat the developed 

flows with the North Diversion Channel.  

 

V. CONCLUSION 

This report provides a detailed study of the developed runoff and street capacities for 

the proposed Ascension Subdivision.  Included is the preliminary plat, existing and proposed 

conditions basin map, grading plan, and all necessary hydrologic and hydraulic analyses.  

The proposed drainage plan for Ascension can be safely conveyed by the existing and 

proposed improvements in this drainage plan.  This drainage plan maintains the overall 

drainage pattern of the area, and allows for the safe management of storm runoff in the fully 

developed condition. 
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APPENDIX A - 

DEVELOPED AND EXISTING CONDITIONS 

HYDROLOGIC ANALYSIS  



AMENDED EXISTING BASIN SUMMARY FROM FPCCDMP 
  

BASIN AREA   % LAND TREATMENT DISCHARGE (CFS) VOLUME (AC‐FT) 

I.D. (AC)   A B C D 100YR   

9 7.75   10.00% 15.00% 25.00% 50.00% 28.1 0.89

6 5.35   10.00% 15.00% 25.00% 50.00% 19.4 0.61

8* 2.77   10.00% 15.00% 25.00% 50.00% 10.1 0.32

TOTAL 15.87                57.59 1.82

*Basin 8 is assumed to deviate from original plan and be considered commercial development with land treatments 90% D 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BASIN AREA DISCHARGE (CFS) VOLUME (AC‐FT)

I.D. (AC) A B C D 100YR

DEV-1 3.44 0.00% 27.50% 27.50% 45.00% 12.4 0.42

DEV-2 4.02 0.00% 27.50% 27.50% 45.00% 14.5 0.50

OFFSITE 1 3.05 0.00% 0.00% 10.00% 90.00% 13.9 0.48

TOTAL 10.51 40.8 1.4

DEVELOPED BASIN SUMMARY

 % LAND TREATMENT



 

  

 

APPENDIX B -  

STREET HYDRAULICS AND STORM DRAIN INLET 

ANALYSIS 

  



                                  47' ROW - 28 ' F-F Roll Curb

                          MANNING'S N = 0.017   SLOPE = 0.006

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0     0.0     0.5          4.0    23.5     0.4          7.0    47.0     0.5
   2.0     9.4     0.3          5.0    37.5     0.0
   3.0     9.5     0.0          6.0    37.6     0.3

      WSEL     DEPTH     FLOW      FLOW     WETTED     FLOW     TOPWID      TOTAL
                INC      AREA      RATE      PER       VEL       PLUS       ENERGY
      FT.               SQ.FT.     (CFS)     (FT)      (FPS)  OBSTRUCTIONS   (FT)

     0.010     0.010     0.004     0.001     0.788     0.195     0.773     0.011
     0.020     0.020     0.015     0.005     1.577     0.310     1.546     0.021
     0.030     0.030     0.035     0.014     2.365     0.407     2.320     0.033
     0.040     0.040     0.062     0.030     3.153     0.492     3.093     0.044
     0.050     0.050     0.097     0.055     3.941     0.571     3.866     0.055
     0.060     0.060     0.139     0.090     4.730     0.645     4.639     0.066
     0.070     0.070     0.189     0.135     5.518     0.715     5.412     0.078
     0.080     0.080     0.247     0.193     6.306     0.782     6.185     0.090
     0.090     0.090     0.313     0.265     7.095     0.846     6.959     0.101
     0.100     0.100     0.387     0.351     7.883     0.907     7.732     0.113
     0.110     0.110     0.468     0.452     8.671     0.967     8.505     0.125
     0.120     0.120     0.557     0.570     9.459     1.024     9.278     0.136
     0.130     0.130     0.653     0.706    10.248     1.081    10.051     0.148
     0.140     0.140     0.758     0.860    11.036     1.135    10.825     0.160
     0.150     0.150     0.870     1.034    11.824     1.189    11.598     0.172
     0.160     0.160     0.990     1.228    12.613     1.241    12.371     0.184
     0.170     0.170     1.117     1.444    13.401     1.292    13.144     0.196
     0.180     0.180     1.253     1.681    14.189     1.342    13.917     0.208
     0.190     0.190     1.396     1.942    14.977     1.392    14.690     0.220
     0.200     0.200     1.546     2.227    15.766     1.440    15.464     0.232
     0.210     0.210     1.705     2.536    16.554     1.488    16.237     0.244
     0.220     0.220     1.871     2.871    17.342     1.535    17.010     0.257
     0.230     0.230     2.045     3.233    18.130     1.581    17.783     0.269
     0.240     0.240     2.227     3.621    18.919     1.626    18.556     0.281
     0.250     0.250     2.416     4.038    19.707     1.671    19.330     0.293
     0.260     0.260     2.613     4.483    20.495     1.715    20.103     0.306
     0.270     0.270     2.818     4.957    21.284     1.759    20.876     0.318
     0.280     0.280     3.031     5.462    22.072     1.802    21.649     0.331
     0.290     0.290     3.251     5.998    22.860     1.845    22.422     0.343
     0.300     0.300     3.479     6.566    23.648     1.887    23.196     0.355
     0.310     0.310     3.715     7.165    24.437     1.929    23.969     0.368
     0.320     0.320     3.959     7.799    25.225     1.970    24.742     0.380
     0.330     0.330     4.210     8.465    26.013     2.011    25.515     0.393
     0.340     0.340     4.474     8.967    27.781     2.004    27.282     0.402
     0.350     0.350     4.756     9.527    29.548     2.003    29.049     0.412
     0.360     0.360     5.055    10.147    31.316     2.007    30.816     0.423
     0.370     0.370     5.371    10.907    32.700     2.031    32.200     0.434
     0.380     0.380     5.698    11.797    33.700     2.070    33.200     0.447
     0.390     0.390     6.035    12.732    34.700     2.110    34.200     0.459
     0.400     0.400     6.382    13.713    35.701     2.149    35.200     0.472
     0.410     0.410     6.739    14.741    36.701     2.187    36.200     0.484
     0.420     0.420     7.106    15.817    37.701     2.226    37.200     0.497
     0.430     0.430     7.483    16.942    38.701     2.264    38.200     0.510
     0.440     0.440     7.870    18.116    39.701     2.302    39.200     0.522
     0.450     0.450     8.267    19.341    40.702     2.340    40.200     0.535
     0.460     0.460     8.674    20.618    41.702     2.377    41.200     0.548
     0.470     0.470     9.091    21.947    42.702     2.414    42.200     0.561
     0.480     0.480     9.518    23.328    43.702     2.451    43.200     0.573
     0.490     0.490     9.955    24.764    44.702     2.488    44.200     0.586
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      WSEL     DEPTH     FLOW      FLOW     WETTED     FLOW     TOPWID      TOTAL
                INC      AREA      RATE      PER       VEL       PLUS       ENERGY
      FT.               SQ.FT.     (CFS)     (FT)      (FPS)  OBSTRUCTIONS   (FT)

     0.500     0.500    10.402    26.255    45.703     2.524    45.200     0.599
     0.510     0.510    10.859    27.801    46.703     2.560    46.200     0.612



                                  47' ROW - 28' F-F

                          MANNING'S N = 0.017   SLOPE = 0.017

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0     0.0     0.5          4.0    23.5     0.4          7.0    47.0     0.5
   2.0     9.4     0.3          5.0    37.5     0.0
   3.0     9.5     0.0          6.0    37.6     0.3

      WSEL     DEPTH     FLOW      FLOW     WETTED     FLOW     TOPWID      TOTAL
                INC      AREA      RATE      PER       VEL       PLUS       ENERGY
      FT.               SQ.FT.     (CFS)     (FT)      (FPS)  OBSTRUCTIONS   (FT)

     0.010     0.010     0.004     0.001     0.788     0.325     0.773     0.012
     0.020     0.020     0.015     0.008     1.577     0.516     1.546     0.024
     0.030     0.030     0.035     0.024     2.365     0.676     2.320     0.037
     0.040     0.040     0.062     0.051     3.153     0.819     3.093     0.050
     0.050     0.050     0.097     0.092     3.941     0.951     3.866     0.064
     0.060     0.060     0.139     0.149     4.730     1.073     4.639     0.078
     0.070     0.070     0.189     0.225     5.518     1.190     5.412     0.092
     0.080     0.080     0.247     0.322     6.306     1.300     6.185     0.106
     0.090     0.090     0.313     0.440     7.095     1.407     6.959     0.121
     0.100     0.100     0.387     0.583     7.883     1.509     7.732     0.135
     0.110     0.110     0.468     0.752     8.671     1.608     8.505     0.150
     0.120     0.120     0.557     0.949     9.459     1.704     9.278     0.165
     0.130     0.130     0.653     1.174    10.248     1.797    10.051     0.180
     0.140     0.140     0.758     1.431    11.036     1.888    10.825     0.195
     0.150     0.150     0.870     1.720    11.824     1.977    11.598     0.211
     0.160     0.160     0.990     2.043    12.613     2.064    12.371     0.226
     0.170     0.170     1.117     2.401    13.401     2.149    13.144     0.242
     0.180     0.180     1.253     2.797    14.189     2.233    13.917     0.258
     0.190     0.190     1.396     3.230    14.977     2.315    14.690     0.273
     0.200     0.200     1.546     3.704    15.766     2.395    15.464     0.289
     0.210     0.210     1.705     4.219    16.554     2.474    16.237     0.305
     0.220     0.220     1.871     4.776    17.342     2.552    17.010     0.321
     0.230     0.230     2.045     5.377    18.130     2.629    17.783     0.338
     0.240     0.240     2.227     6.023    18.919     2.705    18.556     0.354
     0.250     0.250     2.416     6.716    19.707     2.779    19.330     0.370
     0.260     0.260     2.613     7.456    20.495     2.853    20.103     0.387
     0.270     0.270     2.818     8.246    21.284     2.926    20.876     0.403
     0.280     0.280     3.031     9.085    22.072     2.998    21.649     0.420
     0.290     0.290     3.251     9.977    22.860     3.069    22.422     0.436
     0.300     0.300     3.479    10.921    23.648     3.139    23.196     0.453
     0.310     0.310     3.715    11.919    24.437     3.208    23.969     0.470
     0.320     0.320     3.959    12.972    25.225     3.277    24.742     0.487
     0.330     0.330     4.210    14.081    26.013     3.345    25.515     0.504
     0.340     0.340     4.474    14.915    27.781     3.334    27.282     0.513
     0.350     0.350     4.756    15.847    29.548     3.332    29.049     0.523
     0.360     0.360     5.055    16.878    31.316     3.339    30.816     0.533
     0.370     0.370     5.371    18.142    32.700     3.378    32.200     0.547
     0.380     0.380     5.698    19.622    33.700     3.444    33.200     0.564
     0.390     0.390     6.035    21.177    34.700     3.509    34.200     0.582
     0.400     0.400     6.382    22.809    35.701     3.574    35.200     0.599
     0.410     0.410     6.739    24.519    36.701     3.638    36.200     0.616
     0.420     0.420     7.106    26.309    37.701     3.702    37.200     0.633
     0.430     0.430     7.483    28.180    38.701     3.766    38.200     0.651
     0.440     0.440     7.870    30.133    39.701     3.829    39.200     0.668
     0.450     0.450     8.267    32.171    40.702     3.891    40.200     0.686
     0.460     0.460     8.674    34.294    41.702     3.954    41.200     0.703
     0.470     0.470     9.091    36.504    42.702     4.015    42.200     0.721
     0.480     0.480     9.518    38.803    43.702     4.077    43.200     0.739
     0.490     0.490     9.955    41.191    44.702     4.138    44.200     0.756
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      WSEL     DEPTH     FLOW      FLOW     WETTED     FLOW     TOPWID      TOTAL
                INC      AREA      RATE      PER       VEL       PLUS       ENERGY
      FT.               SQ.FT.     (CFS)     (FT)      (FPS)  OBSTRUCTIONS   (FT)

     0.500     0.500    10.402    43.671    45.703     4.198    45.200     0.774
     0.510     0.510    10.859    46.243    46.703     4.258    46.200     0.792



                                  47' ROW - 28' F-F - Superelevated

                          MANNING'S N = 0.017   SLOPE = 0.007

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0     0.0     0.8          4.0    11.5     0.1          7.0    37.6     1.1
   2.0     9.4     0.7          5.0    35.5     0.6          8.0    47.0     1.3
   3.0     9.5     0.0          6.0    37.5     0.5

      WSEL     DEPTH     FLOW      FLOW     WETTED     FLOW     TOPWID      TOTAL
                INC      AREA      RATE      PER       VEL       PLUS       ENERGY
      FT.               SQ.FT.     (CFS)     (FT)      (FPS)  OBSTRUCTIONS   (FT)

     0.010     0.010     0.001     0.000     0.250     0.201     0.242     0.011
     0.020     0.020     0.005     0.002     0.501     0.319     0.483     0.022
     0.030     0.030     0.011     0.005     0.751     0.419     0.725     0.033
     0.040     0.040     0.019     0.010     1.002     0.507     0.966     0.044
     0.050     0.050     0.030     0.018     1.252     0.588     1.208     0.055
     0.060     0.060     0.043     0.029     1.503     0.664     1.450     0.067
     0.070     0.070     0.059     0.044     1.753     0.736     1.691     0.078
     0.080     0.080     0.077     0.062     2.003     0.805     1.933     0.090
     0.090     0.090     0.098     0.082     2.428     0.832     2.349     0.101
     0.100     0.100     0.124     0.107     2.938     0.856     2.850     0.111
     0.110     0.110     0.155     0.139     3.448     0.893     3.352     0.122
     0.120     0.120     0.191     0.179     3.958     0.936     3.853     0.134
     0.130     0.130     0.233     0.228     4.469     0.982     4.355     0.145
     0.140     0.140     0.279     0.287     4.979     1.031     4.856     0.157
     0.150     0.150     0.330     0.356     5.489     1.081     5.358     0.168
     0.160     0.160     0.386     0.436     5.999     1.131     5.859     0.180
     0.170     0.170     0.447     0.528     6.510     1.181     6.361     0.192
     0.180     0.180     0.513     0.632     7.020     1.232     6.862     0.204
     0.190     0.190     0.584     0.749     7.530     1.282     7.364     0.216
     0.200     0.200     0.660     0.879     8.040     1.331     7.865     0.228
     0.210     0.210     0.741     1.023     8.550     1.381     8.367     0.240
     0.220     0.220     0.828     1.183     9.061     1.429     8.868     0.252
     0.230     0.230     0.919     1.357     9.571     1.477     9.370     0.264
     0.240     0.240     1.015     1.548    10.081     1.525     9.871     0.276
     0.250     0.250     1.116     1.755    10.591     1.572    10.373     0.288
     0.260     0.260     1.222     1.979    11.101     1.619    10.874     0.301
     0.270     0.270     1.334     2.221    11.612     1.665    11.376     0.313
     0.280     0.280     1.450     2.481    12.122     1.711    11.877     0.326
     0.290     0.290     1.571     2.759    12.632     1.756    12.379     0.338
     0.300     0.300     1.697     3.057    13.142     1.801    12.880     0.350
     0.310     0.310     1.829     3.374    13.653     1.845    13.382     0.363
     0.320     0.320     1.965     3.712    14.163     1.889    13.883     0.375
     0.330     0.330     2.106     4.070    14.673     1.932    14.385     0.388
     0.340     0.340     2.253     4.450    15.183     1.975    14.887     0.401
     0.350     0.350     2.404     4.851    15.693     2.018    15.388     0.413
     0.360     0.360     2.561     5.275    16.204     2.060    15.890     0.426
     0.370     0.370     2.722     5.721    16.714     2.102    16.391     0.439
     0.380     0.380     2.888     6.190    17.224     2.143    16.893     0.451
     0.390     0.390     3.060     6.683    17.734     2.184    17.394     0.464
     0.400     0.400     3.236     7.200    18.244     2.225    17.896     0.477
     0.410     0.410     3.418     7.742    18.755     2.265    18.397     0.490
     0.420     0.420     3.604     8.309    19.265     2.305    18.899     0.503
     0.430     0.430     3.796     8.901    19.775     2.345    19.400     0.516
     0.440     0.440     3.992     9.519    20.285     2.384    19.902     0.528
     0.450     0.450     4.194    10.164    20.796     2.424    20.403     0.541
     0.460     0.460     4.400    10.835    21.306     2.462    20.905     0.554
     0.470     0.470     4.612    11.534    21.816     2.501    21.406     0.567
     0.480     0.480     4.828    12.260    22.326     2.539    21.908     0.580
     0.490     0.490     5.051    12.925    23.087     2.559    22.651     0.592



      WSEL     DEPTH     FLOW      FLOW     WETTED     FLOW     TOPWID      TOTAL
                INC      AREA      RATE      PER       VEL       PLUS       ENERGY
      FT.               SQ.FT.     (CFS)     (FT)      (FPS)  OBSTRUCTIONS   (FT)

     0.500     0.500     5.281    13.624    23.847     2.580    23.394     0.604
     0.510     0.510     5.519    14.358    24.608     2.601    24.137     0.615
     0.520     0.520     5.764    15.126    25.369     2.624    24.880     0.627
     0.530     0.530     6.017    15.930    26.129     2.648    25.623     0.639
     0.540     0.540     6.277    16.769    26.890     2.672    26.366     0.651
     0.550     0.550     6.544    17.645    27.651     2.696    27.110     0.663
     0.560     0.560     6.819    18.559    28.411     2.722    27.853     0.675
     0.570     0.570     7.099    19.727    28.676     2.779    28.100     0.690
     0.580     0.580     7.380    21.035    28.696     2.850    28.103     0.706
     0.590     0.590     7.661    22.377    28.716     2.921    28.106     0.723
     0.600     0.600     7.943    23.750    28.736     2.990    28.109     0.739
     0.610     0.610     8.224    25.156    28.757     3.059    28.112     0.756
     0.620     0.620     8.505    26.593    28.777     3.127    28.115     0.772
     0.630     0.630     8.786    28.061    28.797     3.194    28.118     0.789
     0.640     0.640     9.067    29.560    28.817     3.260    28.121     0.805
     0.650     0.650     9.348    31.090    28.838     3.326    28.124     0.822
     0.660     0.660     9.630    32.649    28.858     3.390    28.127     0.839
     0.670     0.670     9.914    33.854    29.390     3.415    28.651     0.851
     0.680     0.680    10.203    35.093    29.923     3.440    29.175     0.864
     0.690     0.690    10.497    36.366    30.455     3.464    29.698     0.877
     0.700     0.700    10.797    37.675    30.988     3.489    30.222     0.889
     0.710     0.710    11.101    39.019    31.520     3.515    30.746     0.902
     0.720     0.720    11.412    40.398    32.052     3.540    31.270     0.915
     0.730     0.730    11.727    41.814    32.585     3.566    31.793     0.928
     0.740     0.740    12.047    43.266    33.117     3.591    32.317     0.941
     0.750     0.750    12.373    44.755    33.650     3.617    32.841     0.953
     0.760     0.760    12.704    46.282    34.182     3.643    33.365     0.966
     0.770     0.770    13.041    47.846    34.715     3.669    33.888     0.979
     0.780     0.780    13.382    49.448    35.247     3.695    34.412     0.992
     0.790     0.790    13.729    51.088    35.779     3.721    34.936     1.005
     0.800     0.800    14.081    52.768    36.312     3.748    35.460     1.018
     0.810     0.810    14.438    54.486    36.844     3.774    35.983     1.032
     0.820     0.820    14.800    56.245    37.377     3.800    36.507     1.045
     0.830     0.830    15.168    58.043    37.909     3.827    37.031     1.058
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Type "A" Sump (3)

ANALYSIS OF AN INLET IN A SUMP CONDITION - Gondola Way 
INLET TYPE:  Double Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)**0.5
Wing opening Grate opeining Grate opening Wing opening
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(double grate)=[2(2.67')+2(1.8')]=8.A(double grate)=8.19 sf A=2.0 sf
Q=3.0(4.0')H**1.5= 12.0H**1.5 Q=3.0(8.94)H^1.5=26.82*H^1.5 Q=4.194*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT "A" DOUBLE DOUBLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at double "A" inlet w/ two wing openings
0.10 0.10 0.38 0.85 12.47 1.61  Weir controls on grate analysis
0.20 0.20 1.07 2.40 17.64 4.55
0.30 0.30 1.97 4.41 21.60 8.35
0.40 0.40 3.04 6.78 24.94 12.86
0.50 0.50 4.24 9.48 27.88 17.97  Q(100 yr) = 13.8 cfs is provided at this depth
0.60 0.60 5.58 12.46 30.55 23.62
0.70 0.70 7.03 15.71 32.99 29.76  Q(2 x100 yr) = 27.6 cfs is provided at this depth

TOP OF CURB 0.80 0.80 8.59 19.19 35.27 36.36
0.90 0.90 10.25 22.90 37.41 43.39

ROW LIMIT 1.00 1.00 12.00 26.82 39.43 50.82

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Qr(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

p:\99234\cdp\hydro\inletanalysis‐1/21/2019 Bohannan Huston
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Type "A" Sump

ANALYSIS OF AN INLET IN A SUMP CONDITION - Dawn Patrol Trail 
INLET TYPE:  Double Grate Type "A" with curb opening wings on both sides on inlet.
WEIR: Q=C*L*H^1.5 ORIFICE: Q=C*A*(2*G*H)**0.5
Wing opening Grate opeining Grate opening Wing opening
C= 3.0 C=3.0 C=0.6 C=0.6
L= 4.0 ft L(double grate)=[2(2.67')+2(1.8')]=8.A(double grate)=8.19 sf A=2.0 sf
Q=3.0(4.0')H**1.5= 12.0H**1.5 Q=3.0(8.94)H^1.5=26.82*H^1.5 Q=4.194*(64.4*H)^0.5 Q=1.2*(64.4*H)^0.5

Q (CFS) Q (CFS) Q (CFS) TOTAL
WEIR WEIR ORIFICE Q

WS HEIGHT "A" DOUBLE DOUBLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

 ~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00  Flow at double "A" inlet w/ two wing openings
0.10 0.10 0.38 0.85 12.47 1.61  Weir controls on grate analysis
0.20 0.20 1.07 2.40 17.64 4.55
0.30 0.30 1.97 4.41 21.60 8.35
0.40 0.40 3.04 6.78 24.94 12.86
0.50 0.50 4.24 9.48 27.88 17.97
0.60 0.60 5.58 12.46 30.55 23.62  Q(100 yr) = 19.6 cfs is provided at this depth
0.70 0.70 7.03 15.71 32.99 29.76

TOP OF CURB 0.80 0.80 8.59 19.19 35.27 36.36  Q(2 x100 yr) = 39.2 cfs is provided at this depth
0.90 0.90 10.25 22.90 37.41 43.39

ROW LIMIT 1.00 1.00 12.00 26.82 39.43 50.82

NOTE: The total runoff intercepted by the inlet at the low point in the road is: 
Qr(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

p:\99234\cdp\hydro\inletanalysis‐1/21/2019 Bohannan Huston
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Calculation Detailed Summary
Element Details

27ID Notes
Base 

Calculation 
Options

Label

Hydraulic Summary

Backwater 
AnalysisFlow Profile Method Actual 

Uniform Flow 
Velocity

Average Velocity Method

5Number of Flow Profile Steps ft0.00Minimum Structure Headloss

ft0.00Hydraulic Grade Convergence 
Test hours0.083Minimum Time of 

Concentration

Inlets

FalseNeglect Side Flow? Grate and 
Curb

Active Components for 
Combination Inlets In Sag

FalseNeglect Gutter Cross Slope 
For Side Flow?

Grate and 
Curb

Active Components for 
Combination Inlets on Grade

HEC-22 Energy Losses

ft0.50Elevations Considered Equal 
Within 1.000Depressed Unsubmerged 

Factor

FalseConsider Non-Piped Plunging 
Flow?

0.950Half Bench Submerged Factor

1.000Flat Submerged Factor 0.150Half Bench Unsubmerged 
Factor

1.000Flat Unsubmerged Factor 0.750Full Bench Submerged Factor
1.000Depressed Submerged Factor 0.070Full Bench Unsubmerged 

Factor

Headloss (AASHTO)

0.350Expansion, Ke 0.500Shaping Adjustment, Cs
0.250Contraction, Kc 1.300Non-Piped Flow Adjustment, 

Cn

Bend Angle vs. Bend Loss Curve

Bend Loss Coefficient, KbBend Angle
(degrees)

0.0000.00
0.19015.00
0.35030.00
0.47045.00
0.56060.00
0.64075.00
0.70090.00

Gravity Hydraulics
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Calculation Detailed Summary
Gravity Hydraulics

Pipe with 
Maximum QV

Governing Upstream Pipe 
Selection Method

Catchment Summary

Catchment CA
(acres)

Runoff Coefficient 
(Rational)

Time of Concentration
(hours)

Area (User Defined)
(acres)

Label

Catchment Rational 
Flow
(cfs)

Catchment Intensity
(in/h)

Conduit Summary

Velocity
(ft/s)

Flow
(cfs)

Subnetwork 
Outfall

Branch IDSection TypeLabel

5.7740.80SDP10 
FREE_EXT1CircleSDP9

14.5140.80SDP10 
FREE_EXT1CircleSDP10

6.7521.20SDP10 
FREE_EXT1CircleSDP11

7.6113.90SDP10 
FREE_EXT1CircleSDP5

6.3713.90SDP10 
FREE_EXT1CircleSDP4

4.4213.90SDP10 
FREE_EXT1CircleSDP7

4.4213.90SDP10 
FREE_EXT1CircleSDP6

7.7013.90SDP10 
FREE_EXT1CircleSDP1

6.3113.90SDP10 
FREE_EXT1CircleSDP3

7.6813.90SDP10 
FREE_EXT1CircleSDP2

18.7413.90SDP10 
FREE_EXT1CircleSDP00

Depth (Out)
(ft)

Depth (In)
(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)
3.373.215,062.855,062.95
1.262.085,053.455,061.46
3.303.165,063.145,063.84
3.781.945,065.325,066.40
2.031.845,066.595,066.77
3.743.615,064.515,064.68
3.853.705,065.025,065.14
1.871.345,068.605,069.04
2.101.885,067.135,067.40
2.041.345,067.665,067.97
1.941.385,069.745,070.08

Node Summary
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Calculation Detailed Summary
Node Summary

Elevation 
(Ground)

(ft)

Flow (Total Out)
(cfs)

Flow (Total In)
(cfs)

Subnetwork 
Outfall

Element TypeLabel

5,074.1813.9013.90SDP10 
FREE_EXTManholeSDMH3

5,073.4513.9013.90SDP10 
FREE_EXTManholeSDMH4

5,073.0713.9013.90SDP10 
FREE_EXTManholeSDMH5

5,069.9313.9013.90SDP10 
FREE_EXTManholeSDMH6

5,069.2813.9013.90SDP10 
FREE_EXTManholeSDMH7

5,070.4140.8040.80SDP10 
FREE_EXTManholeSDMH8

5,071.9513.9013.90SDP10 
FREE_EXTManholeSDMH1

5,073.6813.9013.90SDP10 
FREE_EXTManholeSDMH2

5,072.7413.9013.90SDP10 
FREE_EXTCatch BasinIN1

5,069.0021.2021.20SDP10 
FREE_EXTCatch BasinIN3

5,068.2740.8040.80SDP10 
FREE_EXTCatch BasinIN2

5,055.1940.80(N/A)(N/A)OutfallSDP10 
FREE_EXT

Energy Grade 
Line (Out)

(ft)

Energy Grade 
Line (In)

(ft)

Elevation 
(Invert)

(ft)
5,067.785,067.845,065.52
5,067.165,067.315,064.93
5,066.775,066.775,064.46
5,065.505,065.505,061.44
5,064.985,065.325,061.07
5,062.745,063.165,059.38
5,069.855,070.325,067.70
5,068.785,068.785,066.63
5,071.335,071.335,068.70
5,064.695,064.695,060.68
5,063.575,063.575,059.74

(N/A)(N/A)5,052.19
Inlet Summary

Flow (Captured)
(cfs)

Catalog InletCatalog Inlet TypeInlet TypeLabel

13.90Type A Combination 
2.95 x 3.67CombinationCombinationIN1

7.30Type A Combination 
2.95 x 3.67CombinationCombinationIN3
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Calculation Detailed Summary
Inlet Summary

Flow (Captured)
(cfs)

Catalog InletCatalog Inlet TypeInlet TypeLabel

19.60Type A Combination 
6.5 x 3.67CombinationCombinationIN2

Spread / Top Width
(ft)

Depth (Gutter)
(ft)

Capture Efficiency 
(Calculated)

(%)

Bypass TargetFlow (Total Bypassed)
(cfs)

3.61.46100.0(N/A)0.00
2.91.15100.0(N/A)0.00
3.61.46100.0(N/A)0.00

Pond Summary

Flow (Total Out)
(cfs)

Flow (Total In)
(cfs)

Subnetwork OutfallElement TypeLabel

Volume
(gal)

Hydraulic Grade
(ft)
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EXHIBIT A: PRELIMINARY PLAT/PROPOSED 
STREET AND LOT CONFIGURATION 

EXHIBIT B: ORIGINAL BASIN MAP FROM DMP 

EXHIBIT C:  AMENDED BASIN MAP FROM DMP 
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EXHIBIT A -  

PRELIMINARY PLAT/PROPOSED STREET AND LOT 

CONFIGURATION 
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EXHIBIT B -  

ORIGINAL BASIN MAP FROM DMP 
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EXHIBIT C -  

AMENDED BASIN MAP FROM DMP 

  





 

  

EXHIBIT D -  

DEVELOPED CONDITIONS BASIN MAP  
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EXHIBIT E -  

GRADING PLAN 
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EXHIBIT F -  

GRADING PLAN DETAILS 
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