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PROJECT INFORMATION 

PROPERTY: The site is an undeveloped 2.3 acre property located within C.O.A. Vicinity Map D-19. The 

site is bound to the east by developed commercial, to the west by a 0.9± acre undeveloped property, to 

the north by Paseo Del Norte Blvd. R.O.W. and to the south by Palomas Blvd.  

PROPOSED IMPROVEMENTS: the proposed improvements include an assisted living facility with 

associated asphalt paved access, parking and landscaping.   

LEGAL: Portions of Lots 25, 26 and 27, 6, 7 And 8, Block 21 Tract A, Unit A, North Albuquerque Acres, 

Albuquerque, NM 

BENCHMARK: Vertical datum is based upon Albuquerque control survey monument "heaven", elevation 

= 5378.235 feet (NAVD 88). 

OFF-SITE: No off-site drainage will impact this property.  

FLOOD HAZARD: per Bernalillo County Firm Map #35001c0141G, the site is located within Floodzone 'x' 

designated as areas determined to be outside 500-year floodplain. 

DRAINAGE PLAN CONCEPT: Based on the NORTH AND SOUTH DOMINGO BACA ARROYOS AND PASEO 

DEL NORTE (PDN) CORRIDOR DRAINAGE MANAGEMENT PLAN prepared by Resource Technology, Inc. 

(1991) 100% of the site historically drains to PDN. In the developed condition, the site is permitted to 

continue to release historic rates (6.5 cfs as approved by NMDOT) to PDN either as surface flow or with 

a new storm drain connection to the existing public storm drain within the PDN R.O.W.  

Discharge to Palomas Ave. Is unrestricted.  

First flush retention ponds will be constructed at the NE, NW and SW ends of the property. 
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DRAINAGE BASINS 
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DRAINAGE BASIN CALCULATIONS WITH FIRST FLUSH REQUIRED VOLUME  

 

BASIN NO. 1 DESCRIPTION

Area of basin flows = 9260  SF = 0.2 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 1.73 in. B = 25%

Sub-basin Volume of Runoff (see formula above) C = 25%

V360 = 1337 CF D = 50%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 0.9 cfs 131 CF

BASIN NO. 2 DESCRIPTION

Area of basin flows = 9778  SF = 0.2 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.31 in. B = 0%

Sub-basin Volume of Runoff (see formula above) C = 5%

V360 = 1879 CF D = 95%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.1 cfs 263 CF

BASIN NO. 3 DESCRIPTION

Area of basin flows = 3008  SF = 0.1 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 1.48 in. B = 35%

Sub-basin Volume of Runoff (see formula above) C = 35%

V360 = 371 CF D = 30%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 0.3 cfs 26 CF

BASIN NO. 4 DESCRIPTION

Area of basin flows = 10360  SF = 0.2 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 1.98 in. B = 15%

Sub-basin Volume of Runoff (see formula above) C = 15%

V360 = 1712 CF D = 70%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.1 cfs 205 CF

BASIN NO. 5 DESCRIPTION

Area of basin flows = 13732  SF = 0.3 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.11 in. B = 10%

Sub-basin Volume of Runoff (see formula above) C = 10%

V360 = 2413 CF D = 80%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.5 cfs 311 CF
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BASIN NO. 6 DESCRIPTION

Area of basin flows = 11636  SF = 0.3 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.20 in. B = 0%

Sub-basin Volume of Runoff (see formula above) C = 15%

V360 = 2133 CF D = 85%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.3 cfs 280 CF

BASIN NO. 7 DESCRIPTION

Area of basin flows = 2249  SF = 0.1 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 1.50 in. B = 30%

Sub-basin Volume of Runoff (see formula above) C = 40%

V360 = 281 CF D = 30%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 0.2 cfs 19 CF

BASIN NO. 8 DESCRIPTION

Area of basin flows = 13986  SF = 0.3 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.11 in. B = 10%

Sub-basin Volume of Runoff (see formula above) C = 10%

V360 = 2458 CF D = 80%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.5 cfs 317 CF

BASIN NO. 9 DESCRIPTION

Area of basin flows = 8570  SF = 0.2 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.25 in. B = 0%

Sub-basin Volume of Runoff (see formula above) C = 10%

V360 = 1609 CF D = 90%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.0 cfs 219 CF

BASIN NO. 10 DESCRIPTION

Area of basin flows = 17680  SF = 0.4 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.16 in. B = 10%

Sub-basin Volume of Runoff (see formula above) C = 5%

V360 = 3186 CF D = 85%

Sub-basin Peak Discharge Rate: (see formula above) FIRST FLUSH VOL.

QP = 1.9 cfs 426 CF
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Contour Area Volume

5430.70 1091

5430.00 768 651 CF

5429.50 565 333 CF

TOTAL VOL. 984 CF

First Flush - PdN NE Pond

Contour Area Volume

5426.00 557

5425.00 250 404 CF

5424.50 134 96 CF

TOTAL VOL. 500 CF

First Flush - PdN NW Pond

  

Contour Area Volume

5427.10 916

5426.00 433 742 CF

5425.60 250 137 CF

TOTAL VOL. 879 CF

First Flush - Palomas Ave. Pond

FIRST FLUSH REQUIREMENTS: 

Stormwater control measures are required to provide management of 'first flush' (defined as the 90th 

percentile storm event or 0.34” [0.44" less 0.1" for initial abstraction] of stormwater which discharges 

directly to a public storm drainage system). 

 

The ponding volume required is 0.34" * Land Treatment 'D' area  

The percentage of Land Treatment ‘D’ = 77% for this 2.3 ac property 

0.34/12 * 0.77 * 2.3 ac * 43,560 = 2,186 cf 

 

There are 'first flush' retention ponds located at the NE, SE and SW corners of the property.  Surface 

storm water shall be directed to these ponds.   

 

Basins draining to Palomas Ave. 

Basins 1, 2, 3, 4 and 9 

Total Area of Treatment D =  29,787 sf =  

Total first flush basin area =  0.34/12 * 29,787 sf = 844 cf 

 Total retention provided = 879 cf    OK 

 

 

 

Basins draining to Paseo del Norte – Northeast corner 

Basins 5, 6, 7 and 8 

Total Area of Treatment D =  32,740 sf =  

Total first flush basin area =  0.34/12 * 32,740 sf = 928 cf 

Total retention provided = 984 cf    OK 

 

 

 

Basins draining to Paseo del Norte – Northwest corner 

Basins 10 

Total Area of Treatment D =  15,028 sf =  

Total first flush basin area =  0.34/12 * 15,028 sf = 426 cf 

Total retention provided = 500 cf    OK
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ALLOWABLE DISCHARGE to PASEO DEL NORTE R.O.W.: 

NMDOT SUBMITTAL AND APPROVAL EMAILS ARE PROVIDED AT THE END OF THIS REPORT 

Per the approved Conceptual Grading and Drainage Plan for this property (D19/D029) submitted 05-18-

14, and approved by COA Hydrology and NMDOT’s Tim Trujillo, P.E., the proposed development will 

discharge 6.5 cfs to the Paseo del Norte R.O.W. (PDN).  

This property, although undeveloped, has been used annually for the sale of Christmas trees for many 

years. The historic discharge rate is based on land treatments of 75%B, 25%C.  

The discharge to PdN will be sub-divided as follows – see drainage basin map.  

NORTHWEST FIRST FLUSH RETENTION BASIN 

1.9 cfs (Basin 10) will surface drain to the ‘first flush’ retention pond at the NW corner of the property.  

Required first flush volume = 426 cf 

Provided volume = 500 cf 

NORTHWEST DISCHARGE VIA SIDEWALK CULVERT TO PASEO DEL NORTE ‘V’ DITCH: 

Once the first flush retention pond fills, the 100-yr 6-hour storm of 1.9 cfs will discharge through the 

proposed covered sidewalk culvert. Using the orifice equation for rectangular openings, the 18” x 6” 

covered sidewalk culvert with an invert elevation of 26.0 has a capacity of 1.9 cfs at a head of 0.27’. 

Thus, the MWSEL would be 26.52’ for a 100-year 6-hour storm. 

 

An 18” wide wall opening is provided as an emergency overflow at elevation 27.0.  

Rectangular Area 108 sq.in. 0.75 sq.ft.

Width 18 in 1.50 ft

Height 6 in 0.50 ft

Headwater Elevation 0.52 feet 0.27 Actual H to centerline of culvert

C 0.6 C values Rounded Sharp Tube Out Tube In

g 32.2 f/s 2̂ 0.98 0.61 0.80 0.51

Q = C*A*((2*g*H)^0.5) = 1.9 cfs for 0.75 sq.ft. orifice

ORIFICE EQUATION - RECTANGULAR @ NW POND
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NORTHEAST FIRST FLUSH RETENTION BASIN 

1.5 cfs (Basins 6 and 7) will surface drain to the ‘first flush’ retention pond at the NE corner of the 

property.  

Required first flush volume = 299 cf 

3.0 cfs (Basins 5 and 8) will discharge to a private storm drain system. This runoff consists of mostly roof 

and landscaping (no pavement other than pedestrian walks). The 3.0 cfs will be passed through a water 

quality manhole with a 4’ deep sump and a pre-installed SNOUT system (a vented hood that can reduce 

floatable trash and debris, free oils and other solids from stormwater discharge).  

Required first flush volume = 628 cf 

Total first flush volume required = 928 cf 

Provided volume = 984 cf 

NORTHEAST DISCHARGE TO STORM DRAIN INLET WITH WATER QUALITY UNIT: 

Once the first flush retention pond fills, the 100-yr 6-hour storm from Basins 5 and 8 (1.5 cfs) will 

discharge to the private storm drain system at the water quality inlet then to the existing PdN public 

storm drain system. APPROVED BY NMDOT. 

NORTHEAST EMERGENCY OVERFLOW VIA SIDEWALK CULVERT TO PASEO DEL NORTE ‘V’ DITCH: 

In the event the storm drain inlet doesn’t function (in an emergency), flow will pass to PdN through the 

proposed covered sidewalk culvert. Using the orifice equation for rectangular openings, the 18” x 6” 

covered sidewalk culvert with an invert elevation of 31.0 has a capacity of 1.5 cfs at a head of 0.17’. 

Thus, the MWSEL would be 31.42 for a 100-year 6-hour storm. 

 

= 

 

 

 

 

Rectangular Area 108 sq.in. 0.75 sq.ft.

Width 18 in 1.50 ft

Height 6 in 0.50 ft

Headwater Elevation 0.42 feet 0.17 Actual H to centerline of culvert

C 0.6 C values Rounded Sharp Tube Out Tube In

g 32.2 f/s 2̂ 0.98 0.61 0.80 0.51

Q = C*A*((2*g*H)^0.5) = 1.51 cfs for 0.75 sq.ft. orifice

ORIFICE EQUATION - RECTANGULAR @ NE POND
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SOUTHWEST CURB OPENINGS TO PALOMAS AVE: 

Per the approved Master Drainage Plan, North and South Domingo drainage study (COA File D19/026) 

prepared by Tierra West, Palomas Ave has capacity to accept free discharge from this entire property 

based on land treatment percentages of 10% B, 20% C and 70% D = 10.4 cfs.  

 

The total discharge to Palomas Ave. will consist of basins 1, 2, 3, 4 and 9 for a total of 4.2 cfs < 10.4 cfs.  

Basin 1 will surface discharge to the water harvesting area. Basins 2, 3, 4 and 9 will drain to the south 

side storm drain system and discharge to the bubble-up inlet in the retention basin.  

SOUTHWEST FIRST FLUSH RETENTION BASIN 

4.2 cfs (Basins 1, 2, 3, 4 and 9) will drain to the ‘first flush’ retention basin at the SW corner of the 

property.  

Required first flush volume = 844 cf 

Provided volume = 879 cf 

Once the first flush retention pond fills, the 100-yr 6-hour storm of 4.2 cfs will discharge through the 

proposed curb openings. Using the orifice equation for rectangular openings, each 12” x 6” curb opening 

with a flowline elevation of 27.1 has a capacity of 1.09 cfs at a head of 0.2’. Thus, the MWSEL would be 

27.55 for a 100-year 6-hour storm with four curb openings constructed (1.09 x 4 = 4.36 cfs). 

  

In an emergency, the pond will overflow the curb. 

 

Area of basin flows = 101312  SF = 2.3 Ac.

The following calculations are based on Treatment areas as shown in table to the right LAND TREATMENT 

Sub-basin Weighted Excess Precipitation (see formula above) A = 0%

Weighted E = 2.00 in. B = 10%

Sub-basin Volume of Runoff (see formula above) C = 20%

V360 = 16902 CF D = 70%

Sub-basin Peak Discharge Rate: (see formula above)

QP = 10.4 cfs

Allowable discharge to Palomas Ave.

Rectangular Area 288 sq.in. 2.00 sq.ft.

Width 48 in 4.00 ft

Height 6 in 0.50 ft

Headwater Elevation 0.52 feet 0.27 Actual H to centerline of culvert

C 0.6 C values Rounded Sharp Tube Out Tube In

g 32.2 f/s 2̂ 0.98 0.61 0.80 0.51

Q = C*A*((2*g*H)^0.5) = 5.07 cfs for 2 sq.ft. orifice (Four 12" wide curb openings)

ORIFICE EQUATION - RECTANGULAR @ SW POND
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NORTH SIDE 

STORM DRAIN 

ANALYSIS TO NMDOT 

STORM SEWER
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SOUTH SIDE 

STORM DRAIN MAIN 

ANALYSIS TO SW POND  

OVERFLOWING TO PALOMAS AVE
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Maximum Q100 to any 8” domed 

grate within landscaped area will 

= 0.2 cfs < 0.7 cfs = OK 

Nyloplast 8” Dome Grate Inlet Capacity Chart 
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Nyloplast 24” Dome Grate Inlet Capacity Chart 

Q100 to northeast domed inlet = 

1.5 cfs < 6.2 cfs = OK 
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From: Cherne, Curtis
To: Harmon Rita T.; Niese, Amy
Subject: FW: MorningStar @ Palomas
Date: Monday, October 06, 2014 3:56:27 PM

For someone’s info.
 
cc
 

From: Trujillo, Timothy R, NMDOT [mailto:TimothyR.Trujillo@state.nm.us] 
Sent: Friday, October 03, 2014 2:54 PM
To: 'Fred Arfman'
Cc: Cherne, Curtis
Subject: RE: MorningStar @ Palomas
 
Fred,
 
I have reviewed all the deliverables and I approve of the Morningstar Development. Let me know if
 you have any further questions.
 
Thanks,
 
Tim Trujillo, PE
NMDOT, D3 Drainage
505-798-6690  
 

From: Fred Arfman [mailto:freda@iacivil.com] 
Sent: Monday, September 29, 2014 2:45 PM
To: Trujillo, Timothy R, NMDOT
Subject: MorningStar @ Palomas
 
This message contains attachments delivered via ShareFile.

2014 09-29 Supplemental Information for Submittal SIGNED.pdf (1007.7 kB)
2033 - Calculations - revised 2014 08-29100 yr 6 hr.pdf (19.7 kB)
2033 C-701 NMDOT STORM DRAIN-Layout1.pdf (856.6 kB)
2033 CG-101 THRU CG-501 SIGNED 09-29-14.pdf (4.6 MB)
PDN As Built Sheet 3-20.pdf (668.8 kB)

Download the attachments by clicking here.
 
 
Tim,
 
Here attached is a NMDOT Drainage Exhibit combining the as-built locations of the
 78” RCP Storm Drain and the two manholes/grated inlets fronting the subject
 property and that portion of our G&D Plan for the subject project. In addition, we
 are providing Sheet 3- 20 from the Paseo del Norte Construction set (NM Project No.
 TPU – 4054(2), CN 2662) that has the manhole/grate as-built information
 incorporated onto the sheet. The three other attached files are updated plans and
 report and the newly prepared Supplemental Information based on the NMDOT As-

mailto:/O=EXCHANGEORG1/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=PLNCAC
mailto:rharmon@cabq.gov
mailto:AmyNiese@cabq.gov
mailto:freda@iacivil.com
http://www.sharefile.com/?src=system-email-outlookplugin&utm_medium=system-email&utm_source=outlookplugin
https://iacivil.sharefile.com/d/s5fc44236c3a46778


Built Drawings.
 
On the revised Grading & Drainage Plan for the project are additional notes for the
 contractor to expose the subject manhole/grate and to extend the rip-rap surface
 swale to and around the inlet. Based on the following:
 

Based on the long-term usage of the property for
 annual Christmas tree sales, we have adjusted
 the historic calculations to reflect this usage (75%
 Treatment B and 25% Treatment C). The
 maximum Q100-6hr discharge to the Paseo del
 Norte storm drain system will be 6.4 cfs (1.9 cfs
 within a surface swale to the existing west PdN
 inlet, 4.5 cfs within a storm drain system
 extended to the existing east PdN inlet).
 

The allowable discharge should be acceptable as
 shown on the plan. The westerly MH was designed to
 have 12 cfs of storm water flow accepted per the inlet
 table found on Sheet 3-20. Our rate matches the
 historical discharge flow rate from our site at 2 cfs. 
  The other 10 cfs are assumed to be generated within
 that portion of PdN.
 
Thanks for your patience on this project and hopefully we are positioned to go
 forward. If all looks acceptable, he City of Albuquerque – Hydrology is requested
 NMDOT approval of the Grading & Drainage within the NMDOT right-of-way of PdN.
 
Fred
 
Fred C. Arfman, P.E.
Principal/ President
Isaacson & Arfman, P.A.
Consulting Engineering Associates
128 Monroe St. N.E. 
Albuquerque, NM 87108
Phone:  (505)268-8828
Fax: (505)268-2632
 freda@iacivil.com
 
From: Justin Simenson [mailto:thors@iacivil.com] 
Sent: Monday, September 29, 2014 10:10 AM
To: Fred C. Arfman
Subject: morning star
 
Attached are the pdfs you requested.
 
Justin Thor Simenson
Isaacson & Arfman, P.A.
Consulting Engineering Associates
128 Monroe St. N.E. 

blocked::mailto:thors@iacivil.com
mailto:thors@iacivil.com


Albuquerque, NM 87108
Phone:  (505)268-8828
 

Click here to send me files that are too large to attach to an email.
 
CONFIDENTIALITY STATEMENT and CONTENT NOTIFICATION : This message and any accompanying attachment(s) contain
 information which may be confidential or privileged and is intended only for the individual or entity named above. It is
 prohibited to disclose, copy, or distribute the contents of this message. If you received this message in error, please notify us
 immediately.
 
Recipient acknowledges that any attached electronic files may not contain all of the information on the approved
 construction documents and are not intended to be relied upon as a replacement for the approved construction
 documents(s).

This information is provided to the user as a courtesy by I&A for this project only and shall not be used for any other purpose
 without the express written consent of Isaacson & Arfman, PA.
 

https://iacivil.sharefile.com/r/r1c4eb04f68941088
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