
CITY OF ALBUQUERQUE 
Planning Department 
Brennon Williams, Director 
 
 
            Mayor Timothy M. Keller 
 
 

Find Hydrology forms and information at: cabq.gov/planning/development-review-services/hydrology-section Page 1 of 1 

PO Box 1293 

Albuquerque 

NM 87103 

www.cabq.gov 

November 26, 2019 
 
 
Genny Donart, P.E. 
Isaacson & Arfman, P.A. 
128 Monroe St. N.E 
Albuquerque, NM 87108 
 
 
RE: Explora STEM Expansion 

1701 Mountain NW 
 Grading Plan Stamp Date: 11/22/19 
 Drainage Supplemental Stamp Date: 11/22/19 
  Hydrology File: J13D070 
 
Dear Ms. Donart: 
 
Based on the submittal received on 11/25/19 the above-referenced submittal is approved for 
Building Permit and SO-19. 
 
Prior to Certificate of Occupancy (For Information): 

 
1. Engineer’s Certification, per the DPM Chapter 22.7: Engineer's Certification Checklist For 

Non-Subdivision is required. 
 

2. The sidewalk culverts must be inspected and approved by Storm Drain Maintenance (Augie 
Armijo at (505) 857‐8607). 
 

If you have any questions, please contact me at 924-3695 or dpeterson@cabq.gov. 
 
 

Sincerely, 

  
 Dana Peterson, P.E. 

Senior Engineer, Planning Dept. 
Development Review Services 

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


City of Albuquerque 
Planning Department 

Development & Building Services Division 

DRAINAGE AND TRANSPORTATION INFORMATION SHEET (REV 1 1 / 2 0 1 8 )

Project Title:  Building Permit #:  Hydrology File #:  

DRB#:    EPC#:   Work Order#:   

Legal Description: 

City Address:   

Applicant:   Contact:  

Address:  

Phone#:   Fax#:  E-mail:

Owner:  Contact: 

Address:  

Phone#:   Fax#:  E-mail:

TYPE OF SUBMITTAL:_____ PLAT (___# OF LOTS)  ____ RESIDENCE  ____ DRB SITE ____ ADMIN SITE 

   IS THIS A RESUBMITTAL?:  Yes   No  

DEPARTMENT: _____ TRAFFIC/ TRANSPORTATION  _____ HYDROLOGY/ DRAINAGE 

Check all that Apply: 

TYPE OF SUBMITTAL: 

 ENGINEER/ARCHITECT CERTIFICATION 

 PAD CERTIFICATION 

 CONCEPTUAL G & D PLAN 

 GRADING PLAN

 DRAINAGE MASTER PLAN 

 DRAINAGE REPORT  

 FLOODPLAIN DEVELOPMENT PERMIT APPLIC 

 ELEVATION CERTIFICATE 

 CLOMR/LOMR 

 TRAFFIC CIRCULATION LAYOUT (TCL) 

 TRAFFIC IMPACT STUDY (TIS) 

 OTHER (SPECIFY)   

 PRE-DESIGN MEETING? 

TYPE OF APPROVAL/ACCEPTANCE SOUGHT: 

 BUILDING PERMIT APPROVAL 

 CERTIFICATE OF OCCUPANCY 

 PRELIMINARY PLAT APPROVAL 

 SITE PLAN FOR SUB’D APPROVAL 

 SITE PLAN FOR BLDG. PERMIT APPROVAL 

 FINAL PLAT APPROVAL 

 SIA/ RELEASE OF FINANCIAL GUARANTEE 

 FOUNDATION PERMIT APPROVAL 

 GRADING PERMIT APPROVAL 

 SO-19 APPROVAL 

 PAVING PERMIT APPROVAL 

 GRADING/ PAD CERTIFICATION 

 WORK ORDER APPROVAL 

 CLOMR/LOMR 

 FLOODPLAIN DEVELOPMENT PERMIT 

 OTHER (SPECIFY)  

DATE SUBMITTED:   By: 

COA STAFF: ELECTRONIC SUBMITTAL RECEIVED: 

FEE PAID: 

Isaacson & Arfman, PA
128 Monroe Street NE - Albuquerque, NM  87108
(505) 268-8828 gennyd@iacivil.com

Genny Donart
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ADDITION600 SF
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128 Monroe Street N.E.

Albuquerque, New Mexico  87108
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Supplemental Drainage Information for Explora STEM Page 1 
Isaacson & Arfman, P.A. Consulting Engineering Associates                                                                           

The Explora STEM project is a 8,636 sf addition to the Explora site, including new 

classrooms and maker spaces, and a cafe.  The addition will be placed on the west 

side of the project within an area currently occupied by approximately 6,940 cu. 

ft. detention ponds. 

EXISTING CONDITIONS: 

This site was originally built with a grading & drainage plan by Jeff Mortensen & 

Associates dated 09/04/2002.  (See as-builts attached.)  Per the existing drainage 

plan, the new addition is within Basin A.  This Basin drains west to the detention 

pond.  It currently discharges a combined 8.6 cfs to a storm inlet in the bottom of 

the pond and 3 sidewalk culverts on 18
th

 Street.  The storm inlet drains through a 

6 inch pipe towards a public inlet in Mountain Ave.  Basin A includes 3.07 acres 

and has 21% type B and 79% type D land treatment.  The original grading and 

drainage plan allowed for “free discharge of fully developed runoff from this 

site..justified because the proposed construction consists of construction with an 

infill area discharge directly to public right-of-way without flooding indentified in 

the right-of-way…detention ponding would be used to mitigate the proposed 

increase in runoff and to restrict discharge to the existing peak rate [of 19.8 cfs].” 



SUPPLEMENTAL INFORMATION 
 

Supplemental Drainage Information for Explora STEM Page 2 
Isaacson & Arfman, P.A. Consulting Engineering Associates                                                                           

PROPOSED CONDITIONS: 

The proposed additions replace existing sidewalks and detention ponds with 

building and sidewalk and new ponds.   The addition changes the land 

treatments within  Basin A as follows: 

Basin A  Land 

Treatment Type 

Exisitng Condition Proposed Condition 

B 
21% 

(28,046 sf) 

17% 

(22,824 sf) 

D 
79% 

(105,505 sf) 

83% 

(110,726 sf) 

See attached Land Treatment Exhibit for the limits of existing and proposed 

pervious areas. 

Per the proposed grading & drainage plan, ponding will remain on the east side 

of the building, and a landscape area to the north of the building will become a 

detention pond for a combined detention volume of 5,987 cu. ft. 

Since the new building eliminates the existing inlet at the bottom of the pond 

and blocks access to the exisitng sidewalk culverts, a new drainage path from the 

ponds to discharge locations must be established.  2-18” pipes connect the new 

ponds to maintain equilibrium.  A new storm inlet captures water from the 

elevation 4959.0 within the ponds and discharges it to the existing storm drain in 

Mountain Ave.  Five new sidewalk culverts discharge any stormwater that reaches 

an elevation of 4960.0 to 18
th

 St.   

In a 100-year storm, the site will discharge 8.4 cfs from the site, which is below 

the previously discharged 8.6 cfs. 

The bottom portion of the ponds (below 4959.0)  will act as a water quality basin 

with a combined capacity of 3,757 cu. ft., which is more than the 3,137 cu. ft. 

required. 
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2268 DPM Calculations - 100 yr 6 hr UPDATED 2019.xlsx

Job Name: 2268 Explora - BASIN A

Client: Studio Southwest

Date Prepared: 9/12/2019

Date Modified:

Precipitation Zone: 2

CALCULATIONS:   2268 Explora - BASIN A  :  

Based on Drainage Design Criteria for City of Albuquerque Section 22.2, DPM, Vol 2, dated Jan., 1993

100-YEAR, 6-HOUR CALCULATIONS

AREA OF SITE: 133550  SF = 3.07 ACRE

100-year, 6-hour

HISTORIC FLOWS: DEVELOPED FLOWS: EXCESS PRECIP:

Treatment SF % Treatment SF % Precip. Zone 2

Area A = 0 0% Area A = 0 0% EA  =  0.53

Area B = 28046 21% Area B = 22824 17% EB  =  0.78

Area C = 0 0% Area C = 0 0% EC  =  1.13

Area D = 105505 79% Area D = 110726 83% ED  =  2.12

Total Area = 133550 100% Total Area = 133550 100%

On-Site Weighted Excess Precipitation (100-Year, 6-Hour Storm) Peak Discharge Rate (cfs/acre)

Weighted E = EAAA + EBAB + ECAC + EDAD

          AA + AB+ AC + AD  

Historic    E = 1.84 in. Developed  E = 1.89 in.

On-Site Volume of Runoff:  V360  =  E*A / 12  

Historic V360 = 20462 CF Developed V360 = 21045 CF

On-Site Peak Discharge Rate:  Qp = QpAAA+QpBAB+QpCAC+QpDAD / 43,560

For Precipitation Zone 2

QpA = 1.56 QpC = 3.14

QpB = 2.28 QpD = 4.70

Historic Qp = 12.9 CFS Developed Qp = 13.1 CFS

Page 1



2268 DPM Calculations - 100 yr 6 hr UPDATED 2019-5.xlsx

BASIN NO. A DESCRIPTION

Area of basin flows = 133550  SF = 3.07 Ac.

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

Sub-basin Weighted Excess Precipitation: A = 0%

Weighted E = 1.89 in. B = 17%

Sub-basin Volume of Runoff: C = 0%

V360 = 21045 CF D = 83%

Sub-basin Peak Discharge Rate: FIRST FLUSH VOL.

QP = 13.1 cfs 3137 CF

Basin A per 1999 grading plan

Page 1



Hydrograph

CALCULATIONS:   2268 Explora - BASIN A  :  0 Back to Index

Base time, tB, for a small watershed hydrograph is,

tB = (2.107 * E * A / QP) - (0.25 * AD / A)

Where E = 1.89 inches

A = 6.13 acres

AD = 4.60 acres

QP = 26.3 cfs

tB = 0.74 hours

tP = (0.7 * tC) + ((1.6 - (AD / A)) / 12)

Where tC = 0.20 hours

tP = 0.21 hours

0.21 hours 0.19 hours

Qin = 13.10 cfs

Volume to detain in pond =

7864 cf

Qout = 8.40 cfs

0.74 hours

INFLOW / OUTFLOW HYDROGRAPH

HYDROGRAPH FOR SMALL WATERSHED

DPM SECTION 22-2  *  PAGE A-13/14

E is the excess precipitation in inches (from DPM TABLE A-8), QP is the peak flow, 

AD is the area (acres) of treatment D, and AT is the total area in acres. Using the time 

of concentration, tC (hours), the time to peak in hours is: 

Continue the peak for 0.25 * AD / AT hours. When AD is zero, the hydrograph will be triangular. When AD is 

not zero, the hyrograph will be trapezoidal. see the graph below: 

Q
 (

c
fs

) 

Time (hour) 

Q
P
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Contour Area

4959 1391

4960 1874 1633 CF

4960.7 2242 1441 CF

POND VOLUME = 3073 CF

Contour Area

4959 2020

4960 2648 2334 CF

4960.7 4440 2481 CF

POND VOLUME = 4815 CF

TOTAL VOLUME = 7888 CF

SOUTH DETENTION POND

Volume

NORTH DETENTION POND

Volume



Contour Area

4959 1391

4958 974 1183 CF

4957 626 800 CF

CF

W.Q. VOL. 1983 CF

REQ'D VOL CF

Contour Area

4959 1280

4958 869 1075 CF

4957 530 700 CF

CF

CF

W.Q. VOL. 1774 CF

REQ'D VOL CF

TOTAL VOLUME = 3757 CF

NORTH W.Q. POND 

W.Q. Volume

SOUTH W.Q. POND 

W.Q. Volume



EXPLORA STEM - 8" DISCHARGE PIPE

Q = Discharge in cfs

C = Discharge coefficient from Handbook of Hydraulics, King and Brater, 5th Edition

A = Area of opening in square feet

g = 32.2 ft/sec

h = Depth of water measured from the center of the opening

ORIFICE EQUATION - GENERAL - SOLVE FOR A

Q = C*A * (2*g*h) ^ 0.5

Where Q = 10.1 cfs

C = 0.6

A = 2.4 sq.ft.

g = 32.2 ft/sec^2

h = 0.75 ft depth of flow at opening from the center of culvert

ORIFICE EQUATION -  SOLVE FOR Q

Q = C*A * (2*g*h) ^ 0.5

Where Q = 1.46 cfs

C = 0.6

A = 0.35 sq.ft. 8 inches

g = 32.2 ft/sec^2

h = 0.75 ft depth of flow at opening from the center of orifice

Outlet orifice invert = 4959.0

Center of orifice = 4959.75

Outlet max water elevation 4960.5

Head 0.8

Main pipe opening

8 inches 0.666667 pipe diameter

4959.00 main pipe invert

4959.333 center of pipe

Orifice diameter centered in opening

8 inches 0.67 orifice diameter

4959.0 invert at orifice

0.35 orifice area

4959.33 center of orifice (check)

8

inchse

8

inches

4959.0 4959

An orifice is an submerged opening with a closed perimeter through which water flows.  Orifices are 

analyzed using the following equation:  = CA * Sq.rt.of (2gh)



EXPLORA STEM - 2 - 18" DISCHARGE PIPES

Q = Discharge in cfs

C = Discharge coefficient from Handbook of Hydraulics, King and Brater, 5th Edition

A = Area of opening in square feet

g = 32.2 ft/sec

h = Depth of water measured from the center of the opening

ORIFICE EQUATION - GENERAL - SOLVE FOR A

Q = C*A * (2*g*h) ^ 0.5

Where Q = 10.1 cfs

C = 0.6

A = 1.2 sq.ft.

g = 32.2 ft/sec^2

h = 2.92 ft depth of flow at opening from the center of culvert

ORIFICE EQUATION -  SOLVE FOR Q

Q = C*A * (2*g*h) ^ 0.5

Where Q = 14.54 cfs

C = 0.6

A = 1.77 sq.ft. 18 inches

g = 32.2 ft/sec^2

h = 2.92 ft depth of flow at opening from the center of orifice

Outlet orifice invert = 4957.0

Center of orifice = 4957.75

Outlet max water elevation 4960.67

Head 2.9

Main pipe opening

18 inches 1.5 pipe diameter

4996.00 main pipe invert

4996.75 center of pipe

Orifice diameter centered in opening

18 inches 1.50 orifice diameter

4996.0 invert at orifice

1.77 orifice area

4996.75 center of orifice (check)

18

inchse

18

inches

4996.0 4996

An orifice is an submerged opening with a closed perimeter through which water flows.  Orifices are 

analyzed using the following equation:  = CA * Sq.rt.of (2gh)




