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November 17, 2021 
 
 
Ronald Bohannan, P.E. 
Tierra West, LLC 
5571 Midway Park Place NE 
Albuquerque, NM 87109 
 
 
RE: Wintergreen Apartments 
 10800 Golf Course Rd NW 
 Grading & Drainage Plan and Drainage Report 
 Engineer’s Stamp Date: 08/26/21 
 Hydrology File: A12D008D 
 
 
Dear Mr. Bohannan:  
 
Based upon the information provided in your submittal received 09/21/2021, the Grading & 
Drainage Plan and Drainage Report are approved for Building Permit.  Please attach a copy of 
this approved plan in the construction sets for Building Permit processing along with a copy of 
this letter.   
 
PRIOR TO CERTIFICATE OF OCCUPANCY: 

 
1. Engineer’s Certification, per the DPM Part 6-14 (F): Engineer's Certification Checklist For 

Non-Subdivision is required.    
2. Please provide the Drainage Covenant with Exhibit A for the stormwater quality pond per 

Article 6-15(C) of the DPM prior to Permanent Release of Occupancy.  Please submit the 
original copies along with the $ 25.00 recording fee check made payable to Bernalillo 
County to Marion G. Velasquez (mgvelasquez@cabq.gov) on the 4th floor of Plaza de Sol. 

   
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. 
 
 
 
 
 
 
 

https://www.cabq.gov/planning/development-review-services/hydrology-section
mailto:mgvelasquez@cabq.gov
mailto:jhughes@cabq.gov
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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 

https://www.cabq.gov/planning/development-review-services/hydrology-section
mailto:rbrissette@cabq.gov
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Project Title:   Building Permit #:  Hydrology File #:     
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City Address:     
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Phone#:   Fax#:   E-mail:     
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IS THIS A RESUBMITTAL?   Yes        No 

 

DEPARTMENT   TRANSPORTATION          HYDROLOGY/DRAINAGE  

 

Check all that Apply: 

 

TYPE OF SUBMITTAL: 

  ENGINEER/ARCHITECT CERTIFICATION 

  PAD CERTIFICATION 

  CONCEPTUAL G & D PLAN 

   GRADING PLAN 

   DRAINAGE REPORT 

   DRAINAGE MASTER PLAN 

  FLOODPLAIN DEVELOPMENT PERMIT APPLIC 

  ELEVATION CERTIFICATE 

  CLOMR/LOMR 

   TRAFFIC CIRCULATION LAYOUT (TCL) 

  TRAFFIC IMPACT STUDY (TIS) 

  STREET LIGHT LAYOUT 

  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 
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Luis Noriega

From: Nicole Friedt <nfriedt@amafca.org>

Sent: Wednesday, September 15, 2021 9:56 AM

To: Luis Noriega; Brad Bingham

Cc: Ron Bohannan; Jared Romero

Subject: RE: [#2020013] Wintergreen Apartment - Black Arroyo Channel - DRAFT Turnkey for 

Review

Attachments: Item 11c Wintergreen Apartments - Turnkey Agreement DRAFT.docx; Item 11c_Exhibit 

C Final.pdf; Item 11c_Exhibit B_Const Plans.pdf; Item 11c Exhibit A_Page_A-12-Z.pdf

Good morning Luis –  

I still believe the pond will be difficult to maintain, but I recognize that you have improved the design to try to 

accommodate maintenance. 

 

As such, AMAFCA has no further comments on the design plans.   

 

Attached is the draft turnkey that will be going to the AMAFCA Board as a draft at the September Board Meeting. Please 

have the signatory entity review and provide comments. This will be submitted for our legal review today as well. We’d 

like to take the final to the Board for signature in October. I also need to know who the entity will be responsible for 

maintenance of the connection to this rundown so that we can begin drafting that license agreement; or let me know if 

it is the same entity. 

 

Thanks, 

Nicole 

 

Nicole M. Friedt, P.E., CFM 

Development Review Engineer 

AMAFCA 

 

(Office) 505-884-2215 

(Cell) 505-362-1272 

 

From: Luis Noriega <lnoriega@tierrawestllc.com>  

Sent: Tuesday, September 14, 2021 8:28 AM 

To: Nicole Friedt <nfriedt@amafca.org>; Brad Bingham <bbingham@amafca.org> 

Cc: Ron Bohannan <rrb@tierrawestllc.com>; Armijo, Ernest M. <earmijo@cabq.gov>; Renee Brissette 

(rbrissette@cabq.gov) <rbrissette@cabq.gov>; Jared Romero <jromero@amafca.org> 

Subject: RE: [#2020013] Wintergreen Apartment - Black Arroyo Channel  

 

Nicole, 

 

Just wanted to follow up if you have had time to review the response to comments for the wintergreen apartments? 

 

Thank you, 

 

Luis Noriega  

 

 



2

Civil Engineering  

5571 Midway Park Pl, NE  

Albuquerque, NM 87109  

(505)858-3100   ext. 1216 
 

PRIVILEGED AND CONFIDENTIAL 

The information contained in this electronic mail message is confidential, may be privileged, and is intended only for the use of the individual(s) named above or their 

designee. If you are not the intended recipient of this message, you are hereby notified that any dissemination, distribution, or copying of this communication is 

strictly prohibited. Any unauthorized interception of this message is illegal under the law. If you have received this message in error, please immediately notify me by 

return message or by telephone and delete the original message from  your email system. Thank you.  

From: Luis Noriega  
Sent: Thursday, August 26, 2021 11:16 AM 
To: Nicole Friedt; Brad Bingham 
Cc: Ron Bohannan; Armijo, Ernest M.; Renee Brissette (rbrissette@cabq.gov); Jared Romero 
Subject: RE: [#2020013] Wintergreen Apartment - Black Arroyo Channel  

 

Nicole, 

 

Please use the link below to access the response to comments and updated report, grading and drainage plans. 

 

http://ftpserver.tierrawestllc.com/ 

 

User ID: 

2020013 

 

Password: 

2020013 
 

Thank you, 

 

Luis Noriega  

 

 
Civil Engineering  

5571 Midway Park Pl, NE  

Albuquerque, NM 87109  

(505)858-3100   ext. 1216 
 

PRIVILEGED AND CONFIDENTIAL 

The information contained in this electronic mail message is confidential, may be privileged, and is intended only for the use of the individual(s) named above or their 

designee. If you are not the intended recipient of this message, you are hereby notified that any dissemination, distribution, or copying of this communication is 

strictly prohibited. Any unauthorized interception of this message is illegal under the law. If you have received this message in error, please immediately notify me by 

return message or by telephone and delete the original message from  your email system. Thank you.  

From: Nicole Friedt [mailto:nfriedt@amafca.org]  
Sent: Friday, August 20, 2021 1:23 PM 
To: Luis Noriega; Brad Bingham 
Cc: Ron Bohannan; Armijo, Ernest M.; Renee Brissette (rbrissette@cabq.gov); Jared Romero 
Subject: RE: [#2020013] Wintergreen Apartment - Black Arroyo Channel  

 

Attached are AMAFCA’s comments on the G&D plan and Drainage Report provided for our review. Please let me know if 

you have any questions. Also, let me know when to schedule a meeting to discuss the Turnkey Agreement & TCAL that 

will be required. 

 

Thanks, 
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Nicole 

 

Nicole M. Friedt, P.E., CFM 

Development Review Engineer 

AMAFCA 

 

(Office) 505-884-2215 

(Cell) 505-362-1272 

 

From: Luis Noriega <lnoriega@tierrawestllc.com>  

Sent: Friday, August 6, 2021 11:49 AM 

To: Nicole Friedt <nfriedt@amafca.org>; Brad Bingham <bbingham@amafca.org> 

Cc: Ron Bohannan <rrb@tierrawestllc.com>; Armijo, Ernest M. <earmijo@cabq.gov>; Renee Brissette 

(rbrissette@cabq.gov) <rbrissette@cabq.gov>; Jared Romero <jromero@amafca.org> 

Subject: RE: [#2020013] Wintergreen Apartment - Black Arroyo Channel  

 

Nicole, 

 

Please use the link below to access the Grading and Drainage plans and Report for the Wintergreen Apartments project 

at GOLF COURSE RD NW ALBUQUERQUE 87114. 

The existing on-site rundown was determined to not be up to the new AMAFCA standards and is to be removed and 

replaced. 

Also with my research of the Black Arroyo channel It was determined that the arroyo does not have a capacity issues. 

 

http://ftpserver.tierrawestllc.com/ 

 

User ID: 

2020013 

 

Password: 

2020013 
 

Please review the material for comment and or approval and let me know if there are questions.  

 

Thank you, 

 

Luis Noriega  

 

 
5571 Midway Park Pl, NE  

Albuquerque, NM 87109  

(505)858-3100   ext. 1216 

Civil Engineering  
 

PRIVILEGED AND CONFIDENTIAL 

The information contained in this electronic mail message is confidential, may be privileged, and is intended only for the use of the individual(s) named above or their 

designee. If you are not the intended recipient of this message, you are hereby notified that any dissemination, distribution, or copying of this communication is 

strictly prohibited. Any unauthorized interception of this message is illegal under the law. If you have received this message in error, please immediately notify me by 

return message or by telephone and delete the original message from  your email system. Thank you.  

From: Nicole Friedt [mailto:nfriedt@amafca.org]  
Sent: Wednesday, June 9, 2021 12:14 PM 
To: Luis Noriega; Brad Bingham 
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Cc: Ron Bohannan; Armijo, Ernest M.; Renee Brissette (rbrissette@cabq.gov); Jared Romero 
Subject: RE: [#2020013] Wintergreen Apartment - Black Arroyo Channel  

 

Good afternoon Luis –  

It is my understanding that there isn’t a capacity issue in the Black Arroyo Channel that would prevent free discharge, 

but you will need to pull the appropriate report from our library, verify this, and reference that in your drainage report 

submittal. 

 

We will want to see improvements to the rundown to meet the current standard if you plan to utilize it. 

 

We can schedule a meeting to discuss this further. Let me know what your availability and timeline is. 

 

Thanks, 

Nicole 

 

Nicole M. Friedt, P.E., CFM 

Development Review Engineer 

AMAFCA 

 

(Office) 505-884-2215 

(Cell) 505-362-1272 

 

From: Luis Noriega <lnoriega@tierrawestllc.com>  

Sent: Tuesday, June 1, 2021 8:19 AM 

To: Nicole Friedt <nfriedt@amafca.org>; Brad Bingham <bbingham@amafca.org> 

Cc: Ron Bohannan <rrb@tierrawestllc.com> 

Subject: [#2020013] Wintergreen Apartment - Black Arroyo Channel  

 

Nicole, 

 

Good morning, we are working on a new 4-4 story apartment complex at GOLF COURSE RD NW ALBUQUERQUE 87114.  

 

The plan is to free discharge into the AMAFCA Black Arroyo Channel using an existing concrete rundown. The storm 

water quality volume will be retained on site and the excess storm water will discharge into the channel.  

 

The question is are we allowed to use the existing rundown to discharge our developed flows into the AMAFCA channel? 

Or what procedure should we follow to obtain permission to do so? 

 

I can provide more detailed plans if requested  

 

Thank you, 

 

Luis Noriega   

 

 
5571 Midway Park Pl, NE  

Albuquerque, NM 87109  

(505)858-3100   ext. 1216 
 

PRIVILEGED AND CONFIDENTIAL 

The information contained in this electronic mail message is confidential, may be privileged, and is intended only for the use of the individual(s) named above or their 

designee. If you are not the intended recipient of this message, you are hereby notified that any dissemination, distribution, or copying of this communication is 







DRAINAGE REPORT WINTERGREEN APARTMENTS 

DRAINAGE REPORT FOR 

WINTERGREEN APARTMENTS 
TRACT E-1 PARADISE HEIGHTS, UNIT 1 

ALBUQERUQUE, NM 

Prepared by: 

Tierra West, LLC 
5571 Midway Park Place NE 

Albuquerque, New Mexico 87109 

August, 2021 

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 

08/26/2021

11/17/21

A12D008D
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Purpose 
The purpose of this report is to outline the Drainage Plan intent and present a solution for the 

development of the vacant tract E-1 of Paradise Heights, Unit 1 Albuquerque, New Mexico.  The 

developed site is a proposed four 52 unit apartment complex and associated clubhouse and site 

amenities.  

This report outlines the developed flows associated in developing the ±8.7 acre site and 

describes the on-site and offsite surface improvements needed to safely convey the developed 

flows.  The drainage analysis improvements also considers the vacant site to the north, a ±7.6 

acre parcel Tract D-1, whose runoff passes through the subject property.  

In 2008 a platting action was completed for the property and a conceptual grading and drainage 

plan with engineers stamp date 06-26-20 was approved by COA Hydrology.   

Location and Background 
The site is located on the northeast corner of Golf Course Rd and the AMAFCA Black Arroyo 

Channel. The address of both undeveloped parcels is 10800 Golf Course Rd NW, Albuquerque, 

NM, 87114.  The proposed development will occur across the entire vacant tract E-1, legally 

described as TRACT E-1, AMAFCA BLACK ARROYO CHANNEL ROW, PARADISE HEIGHTS, 

and UNIT 1 BERNALILLO COUNTY, NEW MEXICO.  As mentioned the existing parcel is 

undeveloped with areas of scrub, small vegetation and some minor disturbance by dumping of 

soils.    

The site is bordered to the north by Tract D-1, also undeveloped, by Golf Course Rd to the west 

and Black Arroyo Channel to the south.  Single Family residential dwellings border the site to 

the east.   
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Exhibit A – Vicinity Map 
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Exhibit B – 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. 



  DRAINAGE REPORT WINTERGREEN APARTMENTS 
 

4 
 

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. 

 

Exhibit C – FIRM Map  
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Calculations 

The proposed site is divided into appropriate drainage basins related to existing topography and 

existing drainage conveyance plans. The onsite project area includes 16.59 acres of 

developable acreage, including private vehicle driveway accesses, open areas for landscaping 

and buffer zones, and asphalt parking areas.  At this site there are no offsite flows which 

contribute to the sites drainage as both Tracts D-1 and E-1 are considered in this analysis.   

The site is located within Precipitation Zone 1, west of the Rio Grande, as specified in Chapter 

6, Article 2 of the City of Albuquerque Development Process Manual 20202 Revision (DPM).  

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 Article 2, will be 

applied to the various pervious and impervious areas for the proposed site.  

Excess precipitation is the depth of runoff remaining after the initial volume of rainfall retained 

on the surface and infiltration has been subtracted from the design storm hydrograph.  The DPM 

defines the excess precipitation for the 100-year, 6 hour event in Chapter 6 Table 6.2.13 for 

Zone 1 with the corresponding land treatments.  

A weighted excess precipitation rate is used to calculate the volume runoff as defined in the 

DPM Chapter 6 (Equation 6.1).  The calculation requires the sum of excess precipitation 

multiplied by the corresponding treatment areas divided by the total area, multiplied by the 

weighted excess precipitation of the watershed area.  

To determine the peak discharge for the development the corresponding treatment areas are 

multiplied by the peak rate for each treatment and sum to compute the total flow.  The peak 

rates for the treatment areas are defined in the DPM Chapter 6 Table 6.2.14 for the 100-year 

event.  

New development sites are required to capture and infiltrate the “stormwater quality volume” 

from the 90th percentile storm.  The methodology used in the EPA report "estimating 

predevelopment hydrology in the middle Rio Grande watershed" April 2014, yields a runoff 

value of 0.42 inches for the 90th percentile storm.  Therefore the required stormwater quality 

volume to be captured and infiltrated is the product of the impervious area multiplied by 0.42 

inches for new development sites. 
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Subdivision Existing Conditions  
The subdivision is located within the Black Arroyo Detention Dam Basin Area L11 as shown in 

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

vegetation typical of the west mesa.  The subdivision slopes consistently from the northeast to 

the southwest 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 consolidates and is directed to an existing concrete 

rundown at the southeast corner of the subdivision which discharges into the Black Arroyo 

Channel.  The subdivision is allocated as treatment A. No offsite flows enter 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.  

The site is divided into two drainage basins as shown in Exhibit D.  Basin H1 covers the 

undisturbed northern Tract D-1 and basin H2 reflects the disturbed southern Tract E-1.  The 

runoff and volume calculations for the existing condition, based on the drainage criteria detailed 

in the DPM are included in appendix A.  

 

Exhibit D – Existing Drainage Basin Map 
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Proposed Conditions 
The developed site, including consideration for Tract D-1 in its future developed state, was 

analyzed to determine the total subdivision runoff and the required drainage improvements 

necessary to safety convey storm water runoff. As detailed on the subdivision plat there is an 

existing 30-foot public water and sanitary sewer easement extending along the entire eastern 

boundary of the site.  A blanket cross access and drainage easement is in place between Tracts 

D-1 and E-1, with the maintenance of the easement the responsibility of the underlying owner/s.   

The site was divided into eight drainage basins to determine the overall developed flows and to 

size the storm drain pipes and inlets accordingly. Included in the appendix is the drainage basin 

calculations for the runoff associated with each basin and the total developed flow discharged 

from the site.  

Flows from the undeveloped Tract D-1 shall be retained on site via two temporary sediment 

ponds. Flow from the developed Tract D-1 shall be restricted from the estimated developed flow 

of 28.92 CFS to the allowable flow rate of 19.5 CFS. The reduction in flow can be accomplished 

by adequately sizing a detention pond which can also serve as the SWQP for Tract D-1.         

The onsite storm water shall be collected by a combination of curb inlets and area drains, and 

shall discharge to the SWQV pond at the southeast corner of the site via storm drain pipe. 

Within the site there are two separate storm drain systems. The first system collects storm water 

from basins D2, D3, a part of D4, D5, a part of D8 and developed basin D1 with a total flow of 

32.07 CFS. The second storm drain system collects storm water from basins D6, D7, a part of 

D4 and D8 with a total flow of 25.32 CFS. The total discharge for the design storm was 

calculated to be 57.39 CFS. The capacity charts of the inlets and storm pipe calculations are 

included in the appendix.   

The flows will be routed into a storm water quality pond. The excess flow discharges over a 

concrete spillway. There is an existing concrete flume rundown connecting to AMAFCAs Black 

Arroyo Channel which is to be removed and replaced. The existing rundown is located at the 

southeast corner of the proposed site and does not conform to AMAFCA’s standards. A new 

concrete rundown per AMACA’s requirements shall be installed and connected to the existing 

channel.  The new rundown adequately handles the design flows and the capacity calculations 

are included in the appendix.    
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Exhibit E – Drainage 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.  The 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 E-1 is detailed on the design 

calculations in the appendix of the report and the required volume to be retained onsite is 

provided for Tract E-1. For Tract D-1, appropriate onsite SWQV ponding must be provided 

within Tract D-1 at time of development.  
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AMAFCA – Black Arroyo Channel  
On-site storm water free discharges into the AMAFCA concrete lined Black Arroyo Channel to 

the south of the property.  The existing rundown is located at the southeast corner of the 

proposed site and does not conform to AMAFCA’s standards. The existing rundown is to be 

removed and replaced to the most recent standards. Included in the appendix are the discharge 

calculations for the new rundown at fully developed flow which includes tracts D-1 and E-1. 

The Black Arroyo Channel does not have a capacity issue which would prevent free discharge. 

At full development tracts D-1 and E-1 are to discharge at a maximum allowable peak discharge 

rate of 57.42 CFS into the Black Arroyo Channel at the 100 year storm event. The time to peak 

for the fully developed flow occurs after 0.207 hours or 12.4 minutes. According to the Black 

Arroyo Detention Dam Hydrology Report the Dam discharges at a peak discharge rate of 

2,734.5 CFS into the Black Arroyo Channel adjacent to the subject site at the 100 year storm 

event. The time to peak for the fully developed flow occurs after roughly three hours. Pages 

from the Black Arroyo Dam Hydrology report are included in the appendix and the on-site time 

to peak calculation are shown below using Chapter 6 of the city of Albuquerque’s DPM, 

Equation 6.9.   

Equation 6.9: Tp = (0.7*t_c)+(1.6 -A_D/A_P)/12 

Where: 

Tp = Time to peak (Hr) 

t_c = Time of concentration (Hr) = 0.2 (Assuming for small area) 

A_D = Area in land treatment D (acre) = 13.204  

A_T = Total Area (acre) =   16.59  

Tp = (0.7*0.2)+(1.6-13.204/16.59)/12 = 0.207 Hr  
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Summary 
This report outlines the Drainage Plan and presents the on-site BMP SWQV ponding and 

drainage improvements needed to safely convey the developed flows for both tracts D-1 and E-

1.  Tract D-1 will be developed some time in the future therefore temporary sedimentation ponds 

will be constructed to manage the historic flows prior to entering into the developed tract E-1.  

When Tract D-1 is developed in the future onsite SWQV ponding must be provided within Tract 

D-1 to meet EPA requirements. The required SWQV ponding for Tract E-1 is achieved with a 

suitable size pond located at the southeast corner of Tract E-1.  

Developed stormwater runoff shall be collected through combination of curb inlets and area 

drains, and discharged to the SWQV pond at the southeast corner of the site, before passing 

directly into the Black Arroyo Channel through a new concrete rundown.    
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Pipe Capacity Tables
Pipe ID D Slope Area R Q 100 Q Provided

(in) (%) (ft^2) (cfs) (cfs)

1 18 1.00 1.77 0.375 0.48 10.53
2 18 2.00 1.77 0.375 2.68 14.90
3 18 1.90 1.77 0.375 4.87 14.52
4 18 1.90 1.77 0.375 5.64 14.52
5 18 2.00 1.77 0.375 1.81 14.90
6 18 1.90 1.77 0.375 7.45 14.52
7 18 1.90 1.77 0.375 2.09 14.52
8 18 2.00 1.77 0.375 1.25 14.90
9 18 1.00 1.77 0.375 0.40 10.53
10 18 2.00 1.77 0.375 9.54 14.90
11 18 1.00 1.77 0.375 0.63 10.53
12 18 2.00 1.77 0.375 11.02 14.90
13 18 2.00 1.77 0.375 12.57 14.90

14a (TR D-1) 24 3.00 3.14 0.500 19.50 39.29

14b 24 2.00 3.14 0.500 32.07 32.08

15 18 1.00 1.77 0.375 7.69 10.53
16 18 1.00 1.77 0.375 2.94 10.53
17 18 1.00 1.77 0.375 0.63 10.53
18 24 2.00 3.14 0.500 10.63 32.08
19 24 2.00 3.14 0.500 12.18 32.08
20 24 2.00 3.14 0.500 25.32 32.08

Total 57.39

Manning's Equation:
Q = 1.49/n * A * R^(2/3) * S^(1/2)

A =  Area
R =  D/4
S =  Slope

n =   0.013



AMAFCA CHANNEL RUNDOWN

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.020Channel Slope

in7.3Normal Depth

cfs57.42Discharge
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SWQP SPILLWAY

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.280Channel Slope

in4.9Normal Depth

cfs57.42Discharge
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TEMP SEDIMENT POND 1 SPILLWAY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.069Roughness Coefficient

ft/ft0.050Channel Slope

in6.0Normal Depth

H:V0.250Left Side Slope

H:V0.250Right Side Slope

ft10.00Bottom Width

cfs14.50Discharge
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TEMP SEDIMENT POND 2 SPILLWAY

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.069Roughness Coefficient

ft/ft0.100Channel Slope

in6.0Normal Depth

H:V0.250Left Side Slope

H:V0.250Right Side Slope

ft10.00Bottom Width

cfs20.51Discharge
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These charts are based on equations from the USDOT/FAA Advisory Circular pertaining to Surface 
Drainage Design, AC No:  AC150/5320-5C and the USDOT/FHWA Urban Drainage Design Manual, 
Hydraulic Engineering Circular No. 22, Third Edition, Publication No. FHWA-NHI-10-009.  Certain 
assumptions have been made, and no two installations will necessarily perform the same way.  Safety 
factors should change with site conditions and is left to the discretion of the design engineer. 
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C3.2

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

WINTERGREEN LUXURY
APARTMENTS
10800 GOLF COURSE RD. NW

1. CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE
A MEETING PRIOR TO FORMING.

2. AN EXCAVATION PERMIT WILL BE REQUIRED BEFORE BEGINNING ANY
WORK WITHIN CITY RIGHT-OF-WAY.

3. 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.

4. 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.

5. 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.

6. BACKFILL COMPACTION SHALL BE ACCORDING TO TRAFFIC/STREET USE.
7. MAINTENANCE OF THE FACILITY SHALL BE THE RESPONSIBILITY OF THE

OWNER OF THE PROPERTY BEING SERVED.
8. WORK ON ARTERIAL STREETS MAY BE REQUIRED ON A 24-HOUR BASIS.
9. 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.

8/26/2021

11/17/21

A12D008D
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C3.3

NORTH GRADING
PLAN

TIERRA WEST, LLC

WINTERGREEN LUXURY
APARTMENTS
10800 GOLF COURSE RD. NW

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.

1. CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A MEETING PRIOR TO FORMING.
2. AN EXCAVATION PERMIT WILL BE REQUIRED BEFORE BEGINNING ANY WORK WITHIN CITY RIGHT-OF-WAY.
3. 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.
4. 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.
5. 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.

6. BACKFILL COMPACTION SHALL BE ACCORDING TO TRAFFIC/STREET USE.
7. MAINTENANCE OF THE FACILITY SHALL BE THE RESPONSIBILITY OF THE OWNER OF THE PROPERTY BEING

SERVED.
8. WORK ON ARTERIAL STREETS MAY BE REQUIRED ON A 24-HOUR BASIS.
9. 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. 08/26/2021

11/17/21

A12D008D
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C3.4

CENTER GRADING
PLAN

TIERRA WEST, LLC

WINTERGREEN LUXURY
APARTMENTS
10800 GOLF COURSE RD. NW

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.

1. CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A MEETING PRIOR TO FORMING.
2. AN EXCAVATION PERMIT WILL BE REQUIRED BEFORE BEGINNING ANY WORK WITHIN CITY RIGHT-OF-WAY.
3. 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.
4. 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.
5. 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.

6. BACKFILL COMPACTION SHALL BE ACCORDING TO TRAFFIC/STREET USE.
7. MAINTENANCE OF THE FACILITY SHALL BE THE RESPONSIBILITY OF THE OWNER OF THE PROPERTY BEING

SERVED.
8. WORK ON ARTERIAL STREETS MAY BE REQUIRED ON A 24-HOUR BASIS.
9. 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.

08/26/2021

11/17/21

A12D008D



NOPARKING

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

N
O

PA
RK
IN
G

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

BUILDING_F

MC MC

MC MC

COMPACT COMPACT COMPACT COMPACT COMPACT COMPACT COMPACT COMPACT COMPACT COMPACT COMPACT
S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S S S S S S S S S S S S S S

G
R

ATE=5150.83

EFO

INV.=5142.42

S

RIM=5138.23

RIM=5151.90
S

RIM=5151.18

S
RIM=5143.81

D

RIM=5151.14

D
RIM=5154.34

48" RCP

MH #1

MH #3

MH #2

SDSDSD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

D
SD

SD

MH #4

MH #5

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

Benton Avenue, N.W.

Black Arroyo Channel

C3.5

SOUTH GRADING
PLAN

TIERRA WEST, LLC

WINTERGREEN LUXURY
APARTMENTS
10800 GOLF COURSE RD. NW

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.

1. CONTACT STORM DRAIN MAINTENANCE AT (505) 857-8033 TO SCHEDULE A MEETING PRIOR TO FORMING.
2. AN EXCAVATION PERMIT WILL BE REQUIRED BEFORE BEGINNING ANY WORK WITHIN CITY RIGHT-OF-WAY.
3. 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.
4. 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.
5. 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.

6. BACKFILL COMPACTION SHALL BE ACCORDING TO TRAFFIC/STREET USE.
7. MAINTENANCE OF THE FACILITY SHALL BE THE RESPONSIBILITY OF THE OWNER OF THE PROPERTY BEING

SERVED.
8. WORK ON ARTERIAL STREETS MAY BE REQUIRED ON A 24-HOUR BASIS.
9. 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.

8/26/2021

11/17/21

A12D008D




