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I. INTRODUCTION 

This Master Drainage Report has been prepared to support the overall development of 

Westpoint 40, a portion of the Plat of Tracts 1 through 12 Avalon Subdivision Unit 5 (tracts 

1, 2, 6, 7, and 9-11; plat provided in Appendix D). The project site is approximately 116 

acres of undeveloped land to the southeast of the I-40 and 98th Street interchange, 

proposed for commercial/industrial development.  

This report presents the overall drainage concept for the Westpoint 40 site and 

provides recommendations for detention basin sizing to support the development of each 

tract, in accordance with the City of Albuquerque drainage design criteria provided in the 

Development Process Manual (DPM). The drainage concept associated with the backbone 

roadways (Bluewater Road, Daytona Road, and 94th Street) is also included. The proposed 

drainage concept is based on the existing drainage patterns (including the accommodation 

of offsite runoff from the I-40 right-of-way) and the capacity of existing downstream 

infrastructure. 

II. PROJECT DESCRIPTION  

A. LOCATION 

The Westpoint 40 site (herein also referred to as “project site”) is located entirely 

within the City of Albuquerque, zone atlas map numbers J-9-Z and K-9-Z. It is south of I-40, 

east of 98th Street NW, and to the north of Bluewater Road NW and Los Volcanes Road 

NW. The site is split by Daytona Road (which becomes 94th Street after it curves to the 

south) and is bounded on the east (north of Los Volcanes Road) by existing commercial and 

light industrial development. A newly constructed apartment complex (Village at Avalon) and 

existing single-family residential developments (across 90th Street NW and Bluewater Road 

NW) are located to the southeast. (Please see Figure 1.) 
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Figure 1 – Location Map 

B. LEGAL DESCRIPTION 

The site consists of Tracts 1, 2, 6, 7, and 9 through 11 of the Plat of Tracts 1 through 

12 Avalon Subdivision Unit 5 (Bernalillo County Clerk’s document #2014040949, Appendix 

D). 

C. FEMA FLOOD HAZARD ZONE 

The project site is located within FEMA Zone A Special Flood Hazard Area (SFHA) 

and Zone X, as shown on the effective Flood Insurance Rate Map (FIRM), map number 

35001C0328J (revised November 4, 2016) and revised by LOMR 17-06-0267P (effective 

November 28, 2016). A portion of the FIRM, a FIRMette, (Figure 2), and the LOMR 

determination document (Figure 3) are provided for reference.  

The existing Zone A within the project site is associated with the retention area located 

within Tract 10. Drainage improvements to eliminate the need for this retention area are 

discussed later in this report. 

The LOMR removed a Zone AE from the project site, associated with Mirehaven 

Arroyo C, based on the West I-40 Channel and West I-40 Storm Drain constructed by the 

Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA) upstream of I-40, 

designed to convey the 100-year discharge. This LOMR became effective in 2016, and the 

project site is no longer impacted by the Mirehaven Arroyo C.  







MASTER DRAINAGE REPORT FOR WESTPOINT 40  JULY 2019 

 

5 

P:\20180059\WR\Reports\Final\20180059_MasterDrainageReport.docx  

III. BACKGROUND DOCUMENTS 

Various drainage master plans and drainage reports have been prepared that address 

portions of the project site or larger watersheds of which the Westpoint 40 site is a part. 

The Amole-Hubbell Drainage Master Plan Update (DMP Update) (Wilson & Company, 

2013) evaluates the approximately 20 square mile watershed contributing to the Amole 

Detention Pond and the Hubbell Lake Detention Pond and was prepared on behalf of 

AMAFCA. Excerpts of the DMP Update are provided for reference in Appendix D. The DMP 

Update breaks the overall watershed into seven (7) large basins, with the project site 

located within the Tierra Bayita Basin (a subbasin of the Amole Del Norte Basin). The Tierra 

Bayita Basin is drained by three storm drain systems that drain to the Tierra Bayita Channel, 

which generally follows the Bridge Boulevard SW alignment. The DMP Update included an 

extensive review of drainage plans and reports related to the study area, some of which 

inform the proposed drainage concept for the project site. The DMP Update references 

“Bluewater Road near 90th Street Drainage Analysis” by Tierra West, dated December 20, 

2001, to indicate that the portion of the project site that drains to 90th Street (subbasins TB 

202.1 and TB 202.2 or current tracts 1, 7, 9, 10, 11, and a portion of tract 2) should be 

restricted to a maximum discharge of 2.05 cfs/ac. Comparison of the drainage concept 

proposed by this Master Drainage Report to DMP Update is provided in Section V.C below. 

The approved Drainage Report for West Ridge Mobile Home Park (Tierra West, 

October 1997) discusses the Westpoint 40 project site in terms of future development in the 

drainage basins upstream of the mobile home park. Excerpts of the drainage report are 

provided in Appendix D for reference. The report is consistent with the Amole-Hubbell 

Drainage Master Plan Update in that the portion of the Westpoint 40 project site that drains 

to 90th Street (basins 10D, 11D, and 12D) has an allowable discharge of 2.05 cfs/ac based 

on the capacity of the 90th Street storm drain (which has now been constructed). This report 

clarifies that the 2.05 cfs/ac allowable discharge assumed that flows from the NMDOT ROW 

north of the project site would be conveyed through the site to the Bluewater Road storm 

drain. This report also indicates that the existing retention pond within Tract 10 was 

constructed as a temporary solution to protect downstream development from offsite flows, 

particularly from flows north of Interstate 40. 

The approved I-40 South and Unser Mini Drainage Master Plan (Easterling 

Consultants, November 2014) addresses the northeast portion of the project site that drains 

to the Unser Diversion Channel System (UDC). The Amole-Hubbell Drainage Master Plan 

Update addresses this area; however, the I-40 South and Unser Mini Drainage Master Plan 
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is more current and reflects the existing condition of UDC Ponds 5 and 6. The Mini DMP 

from 2014 supersedes the DMP Update from 2013. Excerpts of the drainage report are 

provided in Appendix D for reference. Based on that report’s analysis of Pond 4 of the UDC, 

the portion of the project site that drains to Pond 4 can discharge freely. The drainage 

master plan does not specifically discuss the discharge of the portion of the Westpoint 40 

project site that drains to the Daytona Road storm drain and ultimately flows into the UDC 

Pond 6. These subbasins are modeled in the proposed condition of the I-40 South and 

Unser Mini Drainage Master Plan as discharging freely with 90 percent imperviousness. 

Comparison of the drainage concept proposed by this Master Drainage Report to the Mini 

DMP is provided in Section V.C below. 

IV. EXISTING CONDITIONS 

The existing Westpoint 40 site is undeveloped land, a portion of which has been mass 

graded to provide earth for adjacent development. The site is bounded on the north by the 

developed I-40 right-of-way (ROW), on the west by the developed 98th Street NW (ROW), 

on the east by commercial/industrial and residential (both single and multi-family) 

development, and on the south by residential development. The project site is platted with 

seven (7) large tracts and is split by the Daytona Road/94th Street (ROW), all of which are 

undeveloped. 

A. OFFSITE DRAINAGE 

The site is impacted by flows from the north and west, generally associated with the I-

40 and 98th Street rights-of-way. The site was previously impacted by additional runoff from 

north of I-40, but that is no longer the case with the completion of the I-40 Interceptor 

improvements by AMAFCA. Existing offsite drainage conditions and the subbasins 

described below are shown on Exhibit 1 – Offsite Drainage Map and Exhibit 2 – Existing 

Conditions Drainage Map. Hydrologic modeling summary results are provided in Appendix 

A. 

Subbasins OS-1A, OS-1B, and OS-2 represent areas entirely within I-40 (ROW) that 

drain to the project site by means of culverts and median drains. Subbasin OS-3 is retained 

within the interior of the southwest ramp of the 98th Street interchange and does not impact 

the project site. Subbasins OS-4 and OS-5 are mostly within I-40 ROW (a small portion of 

OS-5 is within private property to the south of I-40 ROW) and are conveyed across 98th 

Street by concrete box culverts (CBCs). Subbasins OS-6 and OS-7 represent pavement 

drainage from 98th Street that is captured in a pair of storm drain inlets and discharge to the 
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site via a short 18-inch CMP storm drain. These storm drain inlets only capture a portion of 

the flow associated with these subbasins. The interception capacity has been estimated 

based on a hydraulic analysis (external to the hydrologic analysis model – HEC-HMS) and is 

reflected in the results summary tables. For hydrologic analysis, all I-40 ROW has been 

considered “mass graded” and the percent imperviousness has been measured based on 

existing conditions. 

Offsite flows from subbasins OS-1A and OS-1B drain through the project site and 

enter the Daytona Road storm drain at a temporary desiltation pond within Tract 3. Flows 

from subbasins OS-2, OS-4, OS-5, OS-6, and OS-7 drain through the project site and are 

retained in the temporary pond within Tract 10.  

B. ONSITE DRAINAGE 

The site generally slopes from northwest to southeast and consists of undeveloped 

land. Portions of the site have been mass graded, and this has been considered in the 

determination of the rainfall loss curve numbers. Existing onsite drainage conditions 

described below are shown on Exhibit 2 – Existing Conditions Drainage Map. Hydrologic 

modeling summary results are provided in Appendix A. 

Subbasin E-1 combines with offsite subbasin OS-1 and enters the existing storm drain 

in Daytona Road at a temporary desiltation pond within Tract 3 (i.e. outside the project site). 

The natural channel associated with the Mirehaven C Arroyo is located within subbasin E-1, 

but the majority of historical flow to this channel has been diverted. Subbasin E-2 drains to a 

temporary swale along the west side of the FedEx Ground property and enters the existing 

Los Volcanes Road storm drain at a temporary desiltation pond in the southeast corner of 

Tract 6. Subbasin E-3 drains to a temporary swale along the west side of the Village at 

Avalon apartment complex that drains to a temporary desiltation pond in the southeast 

corner of Tract 9. Runoff in excess of this temporary desiltation pond is conveyed into 

Bluewater Road by an overflow spillway. Subbasin E-4 combines with offsite subbasins OS-

2, OS-3, OS-4, OS-6, and OS-7 and drains to the existing retention pond on Tract 10. 

Subbasin E-5 drains to Bluewater Road and enters the storm drain system via existing 

inlets. 

The existing retention pond on Tract 10 was designed for a runoff volume of 5.9 ac-ft. 

The existing retention pond has adequate capacity to retain the total contributing runoff 

volume of approximately 3.7 ac-ft (from subbasins E-4, OS-2, OS-3, OS-4, OS-6, and OS-

7). 
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The northeast portion of the existing project site (subbasins E-1 and E-2) ultimately 

drains to the Unser Diversion Channel System. The rest of the project site not retained in 

the existing pond on Tract 10 (subbasins E-3and E-5) ultimately drains to the Tierra Bayita 

Channel and then into the N-S Coors Pond (located at the northwest corner of Coors 

Boulevard SW and Tower Road SW). 

C. DOWNSTREAM CAPACITY 

The capacity of downstream drainage infrastructure is limited by the various storm 

drain systems immediately downstream of the project site and is summarized in Table 1.  

Table 1 – Downstream Capacity Summary 

Location 
Size & 
Type 

Slope 
(%) 

Capacity1 

(cfs) 

Daytona Road – east of 
existing end of pavement 

36” RCP 1.1 75 

Los Volcanes Road – south 
of FedEx Ground 

30” RCP 4.5 93 

36” RCP 1.7 93 

Bluewater Road – 90th Street 
to Adonai Road 

36” RCP 0.9 68 

42” RCP 1.8 145 

48” RCP 2.9 263 
1 Capacity estimated based on normal depth. Refer to Appendix B for calculations. 

Regional drainage infrastructure (i.e. the UDC and the Tierra Bayita Channel along 

with the N-S Coors Pond) has capacity to accommodate more flow than the existing local 

infrastructure summarized in Table 1 can convey. Previous studies were either prepared 

before this drainage infrastructure was constructed (Drainage Report for West Ridge Mobile 

Home Park) or did not consider the ability of local drainage infrastructure to convey runoff 

from the project area to the regional drainage infrastructure (Amole-Hubbell Drainage 

Master Plan Update and I-40 South and Unser Mini Drainage Master Plan). As a result, 

allowable discharges for the project site determined by this Master Drainage Report are less 

than recommended by previous studies. These allowable discharges are provided in Section 

V below. 

V. DEVELOPED CONDITIONS 

The project site is zoned SU-1 (Special Use Zone), with portions designated for 

development as C-2 (Community Commercial) and IP (Industrial Park). The conceptual 

grading and associated drainage basin boundaries are based on the existing topography, 
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existing tract lines, and the location of proposed roadways (Daytona Road and 94th Street). 

Development plans are not currently available for the project site to inform developed 

conditions hydrologic modeling so various assumptions have been made. Tracts 1, 10, and 

the southerly portion of Tract 2 have been analyzed as one drainage area (i.e. draining to 

one detention pond) because it is anticipated that tract lines will shift as this portion of the 

site is developed. All tracts have been assumed to consist of 85 percent imperviousness in 

the developed condition based on the City of Albuquerque zoning code for C-2 and IP 

zoning requiring 15 percent (minimum) landscaping. This is a conservative estimate 

considering that the recently constructed FedEx Ground facility to the east of Tract 6 is 

approximately 75 percent impervious. ROW areas are assumed to be 90 percent 

impervious.  

A. OFFSITE DRAINAGE 

This report assumes that all offsite flows that currently impact the project site will 

continue to do so in perpetuity. This differs from the Amole-Hubbell Drainage Master Plan 

Update (Wilson & Company, 2013), which assumed that existing runoff from west of 98th 

Street would be diverted to the south in the ultimate condition. Given the vast majority of this 

runoff originates on I-40 ROW and topography would make it difficult to divert flows from 

drainage subbasins OS-4 and OS-5 to the south, this conservative approach is more 

appropriate. This revision to the Amole-Hubbell Drainage Master Plan Update does not 

result in increased flows downstream of the project site compared to that DMP (because of 

the proposed onsite detention), as further described in Section V.C. If this offsite flow from 

west of 98th Street is diverted away from the project site in the future, there may be an 

opportunity to reduce the size of or eliminate onsite detention pond(s) based on further 

analysis. 

B. CONCEPTUAL DRAINAGE PLAN 

This conceptual drainage plan is intended to support the design of drainage 

improvements (detention pond sizing, backbone storm drain sizing, etc.) as the project site 

is developed and is illustrated on Exhibit 3 – Developed Conditions Drainage Map.  

The analyses and assumptions presented herein support the conceptual drainage 

plan recommendations and do not eliminate the obligation of engineers responsible for 

future design of the project site to ensure the appropriateness of their design. If 

development of the project site encounters constraints that are not addressed by this 
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conceptual plan, revisions should be evaluated to ensure the existing downstream capacity 

is not exceeded. 

Detention ponds to accommodate onsite flows are conceptually sized to provide first 

flush retention (runoff volume associated with 0.44-inch rainfall minus 0.10-inch initial 

abstraction from all onsite impervious areas) in the pond bottom at a depth of 1 foot, and the 

conceptual pond footprints shown on Exhibit 3 reflect this assumption. As each pond is 

designed in conjunction with the project site’s development and if it is determined that the 

soils will accommodate greater retention depth while still satisfying City of Albuquerque 

design criteria for stormwater disposal (or some other method of disposal is employed that 

satisfies COA criteria), the pond footprint could be reduced, and the depth increased. The 

estimated detention volume requirements for ponds (of which first flush retention volume 

may be a part) is based on the allowable discharge determined by the existing downstream 

capacity and the assumption that contributing onsite drainage areas will be developed as 85 

percent impervious (a conservative estimate). If future development plans show that a tract 

or portion of a tract will be less than 85 percent impervious, less detention volume would be 

necessary to satisfy the allowable discharge criteria established by this report. The pond 

footprint, depth, location, outlet structure, and other design details may vary from the 

estimates and assumptions provided below so long as the capacity of downstream 

infrastructure is not exceeded. Outlet structures in particular should be further evaluated 

during final design to ensure that conveyance capacity, clogging potential, water quality 

criteria, etc. are adequately addressed. 

For master planning purposes, it has been assumed that each existing tract will 

contain one detention pond (except in the case of tracts 1, a portion of 2 that drains south, 

and 10 which are assumed to all drain to one pond). As development of the project site 

occurs, additional ponds may be constructed within each tract if required. Additional basins 

within each tract shall be sized based on the allowable unit discharge criteria identified in 

this report. ROW associated with Bluewater Road, Daytona Road, and 94th Street will 

discharge freely to the associated storm drain systems. 

For the purposes of this study (intended to develop drainage concepts for the project 

site), the outlet structure for ponds has been assumed to be either City of Albuquerque 

(COA) Type D (single or double, depending on the flowrate) storm inlets or storm drains with 

a headwall inlet condition. The Type D inlet maximizes the conveyance capacity while 

limiting the necessary headwater depth (and associated pond depth) since the pond 

footprint has been assumed based on providing first flush retention in the bottom 1 foot of 
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each basin. Alternative outlet structures are acceptable and should be evaluated during final 

design. Alternative outlet structures may be preferable if deeper ponds with smaller 

footprints are proposed or if clogging of the Type D inlet is of concern, as long as the 

allowable discharge is not exceeded and other COA pond design criteria are satisfied. The 

outlet structure for ponds that accommodate offsite flows, or a combination of onsite and 

offsite flows are assumed to be storm drain with the pipe flowline set 1 foot above the pond 

bottom. The size of outlet pipe depends on the desired pond peak outflow discharge and 

peak storage depth. 

1. ALLOWABLE DISCHARGES 

Allowable discharges from the project site are limited by the capacity of existing 

downstream storm drain systems summarized in Table 1. Table 2 summarizes the allowable 

discharges per unit area (cfs per acre) for each tract. The allowable discharge calculations 

are provided in Appendix C.  
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Table 2 – Allowable Discharge Summary 

Tract 

Allowable 
Unit 

Discharge1 

(cfs/ac) 

Drainage 
Area 
(ac) 

Allowable 
Discharge 

(cfs) 

Tract 1 1.5 32.7 47.6 

Tract 2 – (North portion, drains to 
Daytona Road storm drain) 

2.3 9.5 22.0 

Tract 2 – (South portion, drains to 
Bluewater Road storm drain) 

1.5 4.3 6.2 

Tract 32 2.3 5.7 13.2 

Tract 6 3.2 14.6 46.7 

Tract 7 3.2 14.6 46.3 

Tract 9 1.5 16.1 23.4 

Tract 10 1.5 7.3 10.6 

Tract 11 1.5 16.7 24.2 

1 Refer to Appendix C for Allowable Unit Discharge calculations, based on downstream capacity,          
free discharge from ROW, and accommodation of offsite flows. 

2 Tract 3 is not a part of this Master Drainage Report, but a developed condition allowable discharge         
is provided based on the assumption that all tracts draining to Daytona Road will be held to the same 
detention requirements. 

 

2. BLUEWATER ROAD DRAINAGE AREAS 

The proposed drainage concept for the portion of the project site draining to Bluewater 

Road consists of a detention pond along the western boundary of Tract 1 to capture and 

attenuate offsite flows from I-40 ROW. This pond would allow sediment to drop out and be 

drained by an 18-inch storm drain (with an associated peak outflow of approximately 10 cfs) 

that passes through Tract 1 within a new drainage easement and connects to the proposed 

storm drain in 94th Street, which will connect to the existing storm drain in Bluewater Road. 

Other detention ponds will be provided to accommodate onsite flows only, will discharge to 

the existing or proposed storm drains in the adjacent public roadways, and ensure 

downstream capacities are not exceeded. The conceptual size and design parameters for 

proposed ponds based on the HEC-HMS modeling are provided in Table 3.  
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Table 3 –Pond Summary 

Pond Location 
(HEC-HMS name) 

First 
Flush 

Volume 
(ac-ft) 

Detention 
Volume 
(ac-ft) 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 

(cfs) 

Max 
Detention 

Depth 
(ft) 

Outlet Structure 

Tract 1 – offsite flows 
(B_OS-P2) 

N/A 4.09 135 10 2.8 1-18” Storm Drain 

Tract 9 
(B_TR9) 

0.39 1.62 67 24 2.0 
COA Single Type D 

(Std. Dtl. 2206) 

Tract 10 
(B_TR10) 

1.07 4.36 183 66 2.4 
COA Double Type 
D (Std. Dtl. 2206) 

Tract 11 
(B_TR11) 

0.40 2.32 88 24 2.0 
COA Single Type D 

(Std. Dtl. 2206) 

 

The benefits of this conceptual drainage plan include: 

• The offsite drainage solution is accommodated in a centralized location at the rear 

of the site away from the primary points of access along Bluewater Road and 

Daytona Road/94th Street. 

• Each tract can be developed without providing for offsite flows in their detention 

pond design. 

• The large existing retention pond on Tract 10 (a FEMA Zone A) is no longer 

necessary to accommodate offsite flow and the developable area of Tract 10 is 

increased. A relatively small detention pond will still be required on Tract 10 to 

accommodate onsite flows. 

•  

3. DAYTONA ROAD AND LOS VOLCANES ROAD DRAINAGE AREAS 

The proposed drainage concept for the northeast portion of the project site (shown on 

Exhibit 3, sheet 1 of 2), which drains to the Unser Diversion Channel System, is based on 

the capacity of immediately downstream existing storm drain systems and allowable 

discharges discussed above. The existing storm drain system in Daytona Road will need to 

be extended to the west to provide an outfall for the detention pond(s) on Tract 2. Offsite 

flows originating within I-40 ROW (a total of 34 cfs associated with subbasins OS-1A, OS-

1B, OS-P1, and OS-P4), which historically flowed through the northeast corner of Tract 2 

and then through Tract 3, will be conveyed through Tract 2 to the extended Daytona Road 

storm drain based on discussions between the owners of Tract 2 and Tract 3. Based on the 

allowable discharge from the portion of Tract 2 that drains east (22 cfs per Table 2) and 

offsite flows conveyed through Tract 2, a total of 56 cfs is anticipated to contribute from Tract 
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2 to the storm drain extended west in Daytona Road. For the purpose of this report’s HEC-

HMS modeling, it is assumed these offsite flows are passed through the conceptual pond on 

Tract 2, as this results in a conservative pond volume estimate.   

The existing storm drain system in Los Volcanes Road will need to be extended to the 

west to provide an outfall for the detention pond(s) on Tract 7. If the future detention pond(s) 

on Tract 6 are not located in the southeast corner of the site, allowing for connection to the 

existing storm drain manhole in Los Volcanes Road, extension of this storm drain may be 

necessary to accommodate development of Tract 6 as well. Based on the allowable 

discharge from Tract 7, a 24-inch storm drain should be extended west in Los Volcanes 

Road (assumed to be at 6 percent slope based on the existing road profile). 

Tract 3 is not a part of the project site. It is assumed that when Tract 3 was recently 

developed, a detention pond was constructed to restrict outflow to the allowable unit 

discharge presented herein. This assumed condition is reflected in the developed conditions 

HEC-HMS modeling. The conceptual size and design parameters for proposed ponds based 

on the HEC-HMS modeling are provided in Table 4. 

Table 4 – Tracts 2, 6, and 7 Pond Summary 

Pond Location 
(HEC-HMS 

name) 

First 
Flush 

Volume 
(ac-ft) 

Detention 
Volume 
(ac-ft) 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 

(cfs) 

Max 
Detention 

Depth 
(ft) 

Outlet Structure 

Tract 2 
(B_TR2-1) 

0.23 0.78 73 56 2.3 
COA Double Type 
D (Std. Dtl. 2206) 

Tract 6 
(B_TR6) 

0.35 0.94 59 47 2.1 
COA Double Type 
D (Std. Dtl. 2206) 

Tract 7 
(B_TR7) 

0.35 0.91 60 46 2.1 
COA Double Type 
D (Std. Dtl. 2206) 

 

C. COMPARISON TO PREVIOUS DRAINAGE MASTER PLANS 

The Amole-Hubbell Drainage Master Plan Update (DMP Update) (Wilson & Company, 

2013) is the most current DMP that addresses the portion of the site draining to Bluewater 

Road. This report’s drainage basin boundaries west of 98th Street differ from the DMP 

Update because it is assumed that flows that currently impact the project site will continue to 

do so in perpetuity. The DMP Update proposed that drainage areas west of 98th Street be 

diverted to the south on the west side of 98th Street but it is unknown if or when that 

diversion may occur. The allowable discharges and detention ponds proposed by this 

Master Drainage Report for Westpoint 40 ensure that the increased drainage area 
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contributing to the Bluewater Road storm drain will not increase the storm drain peak 

discharge. Table 5 provides comparisons at equivalent analysis points for the DMP Update 

and the drainage concept proposed by this report. 

The I-40 South and Unser Mini Drainage Master Plan (Easterling Consultants, 

November 2014) addresses the portion of the site draining to Daytona Road and Los 

Volcanes Road and then to the Unser Diversion Channel System (UDC). The Mini DMP 

analyzed the capacity of the UDC considering the reduced flows resulting from construction 

of the West I-40 Drainage Channel and concluded that this portion of the project site may 

discharge freely to the UDC (based on 90 percent imperviousness development, which is 

more conservative than assumed for this report). The proposed drainage concept differs 

from the assumption of the Mini DMP by providing onsite detention ponds to ensure the 

capacity of existing storm drain infrastructure upstream of the UDC is not exceeded, since 

the capacity of the two downstream storm drain systems are the downstream constraint 

rather than the UDC. Existing storm drain capacity calculations are documented in the 

Allowable Discharge Calculations (Appendix C). Table 5 provides comparisons at equivalent 

analysis points for the Mini DMP and the drainage concept proposed by this report. Note 

that the proposed drainage concept routes less onsite drainage area through the Daytona 

Road storm drain and more through the Los Volcanes Road storm drain. However, the 

combined discharge proposed by this report, is less than the allowable discharge stated in 

the Mini DMP, and the capacities of the two downstream storm drain systems are not 

exceeded.  
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Table 5 – Comparison to Previous Drainage Master Plans 

Location 
Westpoint 40        

MDR (cfs) 

Amole-Hubbell       
DMP Update (2013) 

I-40 South & Unser  
Mini DMP (2014) 

 
Analysis 

Point 
Discharge 

(cfs) 
Analysis 

Point 
Discharge 

(cfs) 
Analysis 

Point 
Discharge 

(cfs) 

Bluewater Road 
storm drain            

at 94th Street1 
J_BW2 108 

Pond TB1A 
outflow 

180 N/A 

Bluewater Road 
storm drain west      

of 90th Street1 
J_BW3 1332 

Pond TB1A 
+ Pond 
TB1B 

294 N/A 

Daytona Road at 
east boundary        

of Tract 33 

J_DAYT-
CONN 

72 N/A AP-1.1 91.9 

Los Volcanes Road 
at east boundary  

of Tract 64 

J_LV-
CONN 

93 N/A AP-6  69.2 

1 Total flow in Bluewater Road storm drain. 
2 Includes this report’s HEC-HMS model results at junction J_BW3 and 5.3cfs outflow from Village at Avalon 
Apartments detention basin per the approved Grading and Drainage Plan, sheet CG-502 (Isaacson & Arfman P.A., 
signed 12/9/2015). 

3 Estimated surface flow and storm drain flow in Daytona Road, west of Bruckner’s Truck Stop. 
4 Estimated surface flow and storm drain flow in Los Volcanes Road, at proposed connection to existing manhole 
near southwest corner of FedEx Ground property. 

D. TRACT 10 RETENTION POND 

Development downstream of the project site is currently protected by the existing 

retention pond on Tract 10. For each developed condition option, this existing pond should 

remain in the interim until new drainage infrastructure is constructed to accommodate both 

onsite flows from the project site and offsite flows from the north. After drainage 

infrastructure has been constructed, the pond may be eliminated or reduced in size. 

Similarly, the existing Zone A SFHA associated with this pond may be eliminated or reduced 

in size through the FEMA map revision processes (CLOMR and/or LOMR).  

E. BACKBONE STORM DRAIN DESIGN 

Street capacity analysis was performed based on preliminary roadway profiles for the 

Daytona Road and 94th Street extension, as well as for the portions of future Bluewater 

Road improvements. This analysis shows that the proposed 36-foot wide (Daytona Road 

and 94th Street) and 48-foot wide roadways satisfy COA street hydraulic design criteria 

provided in Chapter 22, Section 3.E of the COA DPM (100-year flow depth less than 0.2 feet 

above the top of curb and contained within the ROW, 10-year flow depth less than 0.5 feet). 
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As a result, new storm drain inlets will only be necessary in sump conditions. These storm 

drain inlets shall be designed for the discharges provided in Table 6. 

Table 6 – Storm Drain Inlet Design Discharge Summary 

Drainage Area1 
Design 

Discharge2 

(cfs) 

Contributing 
Drainage Areas 

BW2 7 BW1 & BW2 

DY2 8 DY2 

1 Refer to Exhibit 3 – Developed Conditions Drainage Map for reference. 
2 Rounded to nearest 1 cfs. 

To provide an outfall from future detention pond(s) in Tract 1 and the portion of Tract 2 

that drains to Bluewater Road, a storm drain ranging in size from 42 inches to 18 inches 

should be extended north in 94th Street. To allow for flexibility in future development, the 

range of storm drain sizes recommended above is based on the capacity of the existing 

downstream storm drain in Bluewater Road (145 cfs for the 42-inch RCP at 1.8 percent) and 

the allowable unit discharges for Tracts 1 and 2 (specified in Table 2). Extensions of existing 

storm drains within Daytona Road and Los Volcanes Road will be necessary to convey 

outflow from proposed detention ponds on Tract 2 and Tract 7, respectively. These storm 

drain extensions are discussed further in Section V.B. above. These storm drain extensions 

are not necessary to accommodate roadway drainage which may continue to drain in the 

historical direction. 

VI. INTERIM CONDITIONS 

Interim conditions drainage analysis and recommendations are provided because 

backbone infrastructure will be constructed before the overall project site is fully developed 

and before detention ponds to accommodate developed conditions flows are constructed, as 

recommended in this master drainage report. Specifically, Bluewater Road is proposed to be 

extended west to 98th Street in the near term, and 94th Street may be extended to the south 

to intersect with Bluewater Road before the overall project site is developed. This analyzed 

interim condition is represented on Exhibit 4 – Interim Grading & Basin Map. Interim 

subbasin I-1 drains to the existing Daytona Road storm drain at the stub constructed with 

the Utility Trailer Interstate development. Runoff from interim subbasins I-2, I-4, and I-5 is 

less than the ultimate developed condition runoff and will drain to the proposed storm drains. 

No detention/attenuation is necessary within these interim subbasins, and the interim 

grading shown on Exhibit 4 is only to convey flow into the storm drain stub. One detention 
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pond will be provided in interim subbasin I-3 (near 94th Street station 41+00) when 94th 

Street is constructed to ensure the capacity of the proposed storm drain immediately 

downstream (which is designed for the ultimate developed condition) is not exceeded in the 

interim. Interim subbasins I-6 and I-7 will continue to drain to the retention basin on Tract 10. 

A gas station development (Maverik) is proposed over a large portion of interim subbasin I-8 

and will provide a detention pond size based on the allowable discharge established by this 

report, that outfalls to the extended Bluewater Road storm drain. The interim condition 

offsite flows that currently drain to the retention pond on Tract 10 will continue to do so and 

thus will not impact existing and proposed storm drain systems. 

Drainage areas contributing to the proposed Daytona Road and 94th Street storm drain 

system extensions in the interim condition have been analyzed to demonstrate that the 

existing and proposed storm drain systems’ capacities will not be exceeded. The existing 

storm drain in Bluewater Road provides adequate capacity in the interim condition. HEC-

HMS analysis and summary results are attached.  

VII. GRADING PLAN 

The assumed developed conditions drainage patterns are reflected on Exhibit 3 – 

Developed Conditions Drainage Map. No grading plan for the overall project site is available 

at this time. 

VIII. CALCULATIONS 

A. HYDROLOGY 

Hydrologic analysis of the existing and developed conditions for the 100-year, 24-hour 

design storm was performed using the Hydrologic Modeling System software developed by 

the Hydrologic Engineering Center (HEC-HMS, version 4.1). The digital HEC-HMS models 

are provided in Appendix E. HEC-HMS was applied using methodologies required by the 

City of Albuquerque (COA) Hydrology Section review letter dated December 12, 2017. This 

methodology has since been incorporated into the DPM and is summarized below: 

• Precipitation data is from NOAA Atlas 14 for the project site. 

• Rainfall distribution was modeled using the “Frequency Storm” method in HEC-

HMS with an intensity position of 50 percent (i.e. peak precipitation intensity at 12-

hours). 
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• Rainfall losses were estimated using Curve Numbers (CN), which were 

determined based on COA DPM land treatment types as required by COA. 

Calculations are provided in Appendix A. 

• Runoff transformation was modeled using the SCS Unit Hydrograph transform. 

Onsite subbasins that will be developed are assumed to be 85 percent 

imperviousness based on zoning code landscape requirements. 

Lag time was calculated as 0.6 times the time of concentration (Tc) for each subbasin, 

with a minimum Tc of 12 minutes. Time of concentration was calculated using methods 

consistent with Chapter 22, Section 2 of the COA DPM. Calculations are provided in 

Appendix A. 

Outlet structures for the conceptual developed conditions detention ponds were 

modeled in HEC-HMS. The stage-discharge relationship of the Type D storm inlets was 

modeled using the weir equation based on the open length of the structure grates (excluding 

bars). The capacity of storm drains with a headwall inlet was modeled as a culvert with 

assumed length and slope to ensure that they will function under inlet control. The stage-

discharge relationship of proposed outlet structures (including consideration of weir flow and 

orifice flow and potential impacts of downstream conveyance systems) should be evaluated 

based on final design characteristics. If an outlet structure may be impacted by flow in the 

storm drain to which it discharges (i.e. the downstream hydraulic grade line is higher than 

the pond bottom), this should be evaluated during final design. 

Sediment bulking has not been considered. For the developed conditions analysis, 

onsite runoff will be primarily from impervious areas and sediment discharge should be 

negligible. Offsite runoff will likely be conveyed through desiltation ponds designed to limit 

the sediment that enters critical drainage infrastructure. 

B. HYDRAULICS 

The normal depth capacity of existing and proposed storm drains was analyzed, which 

assumes the pipe flowing under gravity flow. Existing pipe sizes, materials, and slopes are 

taken from as-built plans. Proposed pipes that are not a part of current backbone 

infrastructure are assumed to be reinforced concrete (RCP) with a Manning’s n of 0.013. 

Normal depth calculations are provided in Appendix B. 

A hydraulic grade line (HGL) analysis of proposed backbone storm drain systems was 

conducted to support preliminary storm drain design. For HGL analysis, Autodesk Civil3D 
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2020 Analyze Gravity Networks was used, which complies with the HEC-22 3rd edition 

energy grade line calculations. Output files can be found in Appendix E. 

C. FIRST FLUSH RETENTION 

First flush retention volume (“design standard volume”) requirements, in accordance 

with COA Development Process Manual (DPM) Chapter 22, Section 11, are based on 0.34 

inches of runoff from onsite impervious areas. The DPM defines the first flush volume as 

runoff from impervious surfaces from the 90th percentile storm (0.44-inch). The COA allows 

0.10 inches of initial abstraction to be excluded from the 0.44-inch rainfall depth, resulting in 

a design depth of 0.34 inches. 

IX. CONCLUSION 

This Master Drainage Report provides the drainage concept to support development 

of the Westpoint 40 project site in accordance with the City of Albuquerque drainage design 

criteria provided in the Development Process Manual. Proposed drainage improvements are 

based on existing drainage patterns and existing downstream capacities. Proposed 

drainage improvements accommodate offsite flows from the west and north. 



 

   

 

 

APPENDIX A – HYDROLOGIC ANALYSIS 

SUPPORTING DATA 

1. HEC-HMS Hydrologic Model Results Summary – Existing Conditions 

2. HEC-HMS Hydrologic Model Results Summary – Developed Conditions 

3. HEC-HMS Hydrologic Model Results Summary – Interim Conditions 

4. NOAA 14 Rainfall Data 

5. NRCS Soil Survey Map 

6. Weighted Curve Number Calculations 

7. Lag Time Calculations 

  





Project: 20180059_AvalonUnit5 Simulation Run: Existing_100Yr-24Hr

Start of Run: 01Jan2001, 00:00 Basin Model: Avalon_Existing
End of Run: 02Jan2001, 00:00 Meteorologic Model: Frequency-100yr-24h
Compute Time: 25Jul2019, 13:43:11 Control Specifications:Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

E-1 0.02009 24.5 01Jan2001, 12:10 1.05

E-2 0.04866 69.4 01Jan2001, 12:12 3.18

E-3 0.07215 71.9 01Jan2001, 12:12 3.37

E-4 0.06520 60.9 01Jan2001, 12:14 3.05

E-5 0.00836 7.5 01Jan2001, 12:10 0.33

J_E-1 0.02933 44.1 01Jan2001, 12:10 1.86

J_E-4 0.13057 176.7 01Jan2001, 12:12 8.24

J_OS-2 0.05931 103.7 01Jan2001, 12:10 4.44

J_OS-6 0.00606 17.0 01Jan2001, 12:08 0.75

OS-1A 0.00618 13.3 01Jan2001, 12:10 0.55

OS-1B 0.00306 6.3 01Jan2001, 12:10 0.26

OS-2 0.01791 33.6 01Jan2001, 12:10 1.37

OS-4 0.01914 34.4 01Jan2001, 12:10 1.46

OS-5 0.02226 36.1 01Jan2001, 12:12 1.61

OS-6 0.00281 7.9 01Jan2001, 12:08 0.35

OS-7 0.00325 9.1 01Jan2001, 12:08 0.40

R_OS-2 0.05931 102.5 01Jan2001, 12:12 4.44





Project: 20180059_AvalonUnit5 Simulation Run: Devel_100Yr-24Hr

Start of Run: 01Jan2001, 00:00 Basin Model: Avalon_Developed
End of Run: 02Jan2001, 00:00 Meteorologic Model: Frequency-100yr-24h
Compute Time: 25Jul2019, 14:22:30 Control Specifications:Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

BW1 0.00239 6.5 01Jan2001, 12:08 0.28

BW2 0.00085 2.3 01Jan2001, 12:08 0.10

BW3 0.00143 3.9 01Jan2001, 12:08 0.17

B_OS-P2 0.07759 10.0 01Jan2001, 12:54 4.09

B_TR10 0.06908 65.9 01Jan2001, 12:22 5.89

B_TR11 0.03352 24.5 01Jan2001, 12:26 2.57

B_TR2-1 0.03058 56.2 01Jan2001, 12:14 3.05

B_TR3 0.00884 12.7 01Jan2001, 12:18 0.69

B_TR6 0.02283 46.6 01Jan2001, 12:14 2.12

B_TR7 0.02258 46.3 01Jan2001, 12:14 2.11

B_TR9 0.02516 24.0 01Jan2001, 12:22 2.01

DY1 0.00225 6.2 01Jan2001, 12:08 0.27

DY2 0.00527 9.6 01Jan2001, 12:18 0.62

J_BW1 0.03591 26.4 01Jan2001, 12:24 2.86

J_BW2 0.18870 108.4 01Jan2001, 12:24 13.55

J_BW3 0.21529 133.4 01Jan2001, 12:24 15.73

J_DAYT-CONN 0.04167 71.9 01Jan2001, 12:14 4.01

J_DY2 0.08286 15.8 01Jan2001, 12:24 4.71

J_LV-CONN 0.04541 92.6 01Jan2001, 12:14 4.23

J_OS-P1 0.00521 11.0 01Jan2001, 12:10 0.45

J_OS-P2 0.07759 134.8 01Jan2001, 12:10 5.77

J_OS-P4 0.01046 22.6 01Jan2001, 12:10 0.93

J_OS-6 0.00748 19.3 01Jan2001, 12:08 0.85

OS-P1 0.00215 4.6 01Jan2001, 12:10 0.19

OS-P2 0.01827 31.1 01Jan2001, 12:10 1.32

OS-P3 0.00141 2.3 01Jan2001, 12:10 0.09

OS-P4 0.00428 9.2 01Jan2001, 12:10 0.38

Page 1



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

OS-1A 0.00618 13.3 01Jan2001, 12:10 0.55

OS-1B 0.00306 6.3 01Jan2001, 12:10 0.26

OS-2 0.01791 33.6 01Jan2001, 12:10 1.37

OS-4 0.01915 34.4 01Jan2001, 12:10 1.46

OS-5 0.02226 36.1 01Jan2001, 12:12 1.61

OS-6 0.00282 7.9 01Jan2001, 12:08 0.35

OS-7 0.00325 9.1 01Jan2001, 12:08 0.40

R_BW2 0.03591 26.3 01Jan2001, 12:24 2.86

R_BW3 0.18870 108.3 01Jan2001, 12:24 13.55

R_DY1 0.03058 56.0 01Jan2001, 12:14 3.05

R_DY2 0.08286 15.8 01Jan2001, 12:26 4.71

R_LV 0.02258 46.0 01Jan2001, 12:14 2.11

R_OS-P2 0.07759 10.0 01Jan2001, 12:56 4.08

TR1 0.05107 135.6 01Jan2001, 12:08 5.77

TR10 0.01134 30.1 01Jan2001, 12:08 1.28

TR11 0.02604 69.1 01Jan2001, 12:08 2.94

TR2-1 0.01491 39.6 01Jan2001, 12:08 1.68

TR2-2 0.00667 17.7 01Jan2001, 12:08 0.75

TR3 0.00884 23.5 01Jan2001, 12:08 1.00

TR6 0.02283 58.9 01Jan2001, 12:10 2.58

TR7 0.02258 60.0 01Jan2001, 12:08 2.55

TR9 0.02516 66.8 01Jan2001, 12:08 2.84
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Project: 20180059_AvalonUnit5 Simulation Run: Interim_100Yr-24Hr

Start of Run: 01Jan2001, 00:00 Basin Model: Avalon_Interim
End of Run: 02Jan2001, 00:00 Meteorologic Model: Frequency-100yr-24h
Compute Time: 25Jul2019, 13:45:05 Control Specifications:Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

B_I-3 0.01214 11.1 01Jan2001, 12:16 0.59

I-1 0.01573 22.5 01Jan2001, 12:10 0.92

I-2 0.00772 12.4 01Jan2001, 12:10 0.50

I-3 0.01214 14.4 01Jan2001, 12:10 0.60

I-4 0.02241 24.4 01Jan2001, 12:10 1.10

I-5 0.00741 6.6 01Jan2001, 12:10 0.29

I-6 0.05881 54.9 01Jan2001, 12:14 2.75

I-7 0.00860 7.7 01Jan2001, 12:10 0.33

I-8 0.00352 3.9 01Jan2001, 12:10 0.16

J_I-1 0.02497 42.1 01Jan2001, 12:10 1.73

J_I-6 0.12418 170.9 01Jan2001, 12:12 7.94

J_OS-2 0.05931 103.7 01Jan2001, 12:10 4.44

J_OS-6 0.00606 17.0 01Jan2001, 12:08 0.75

OS-1A 0.00618 13.3 01Jan2001, 12:10 0.55

OS-1B 0.00306 6.3 01Jan2001, 12:10 0.26

OS-2 0.01791 33.6 01Jan2001, 12:10 1.37

OS-4 0.01914 34.4 01Jan2001, 12:10 1.46

OS-5 0.02226 36.1 01Jan2001, 12:12 1.61

OS-6 0.00281 7.9 01Jan2001, 12:08 0.35

OS-7 0.00325 9.1 01Jan2001, 12:08 0.40

R_OS-2 0.05931 102.5 01Jan2001, 12:12 4.44
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Bernalillo County and Parts of Sandoval and Valencia Counties, New
Mexico (NM600)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BCC Bluepoint loamy fine
sand, 1 to 9 percent
slopes MLRA 42

A 526.6 33.3%

BKD Bluepoint-Kokan
association, hilly

A 277.3 17.6%

PAC Pajarito loamy fine sand,
1 to 9 percent slopes

A 775.7 49.1%

Totals for Area of Interest 1,579.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Bernalillo County and Parts of Sandoval and Valencia Counties, New
Mexico
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Hydrologic Soil Group—Bernalillo County and Parts of Sandoval and Valencia Counties, New
Mexico

Avalon Subd. Unit 5 (Westpoint 40)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Weighted Curve Number (CN) Calculations
Westpoint 40 (Avalon Subd. Unit 5) Master Drainage Report

Project No.: 20180059
Prepared By: DB/VCS

Date: 7/9/2018, 7/23/2019 

Subbasin Total Area Weighted CN

CN Type D Area Type D
Percent 
Type D

CN Type C
Area Type 

C
Percent C CN Type B

Area Type 
B

Percent B CN Type A
Area Type 

A
Percent A

(acres) (acres) (%) ‐ (acres) (%) ‐ (acres) (%) ‐ (acres) (%) ‐
EXISTING

E‐1 13.4 98 2.1 16% 85 2.81 21% 80 0% 76 8.46 63% 81
E‐2 31.1 98 0.0 0% 85 30.06 96% 80 0% 76 1.09 4% 85
E‐3 46.2 98 0.0 0% 85 12.76 28% 80 0% 76 33.42 72% 79
E‐4 41.7 98 1.8 4% 85 9.8 23% 80 0% 76 30.12 72% 79
E‐5 5.4 98 0.0 0% 85 0.00 0% 80 0% 76 5.33 100% 76

OS‐1A 4.0 98 1.6 40% 85 2.4 61% 80 0% 76 0% 91
OS‐1B 2.0 98 0.6 31% 85 1.4 70% 80 0% 76 0% 90
OS‐2 11.5 98 2.4 21% 85 9.0 79% 80 0% 76 0% 88
OS‐4 12.3 98 2.9 24% 85 9.4 76% 80 0% 76 0% 88
OS‐5 14.3 98 4.5 31% 85 6.7 47% 80 0% 76 3.08 22% 87
OS‐6 1.8 98 1.8 100% 85 0.00 0% 80 0% 76 0% 98
OS‐7 2.1 98 2.1 100% 85 0.00 0% 80 0% 76 0% 98

PROPOSED
OS‐P1 1.4 98 0.7 54% 85 0.6 45% 91
OS‐P2 11.9 98 1.6 14% 85 10.3 86% 87
OS‐P3 0.9 98 0.0 0% 85 0.9 100% 85
OS‐P4 2.7 98 1.3 47% 85 1.4 53% 91
BW1 1.5 98 1.3 90% 85 0.2 10% 97
BW2 0.5 98 0.5 90% 85 0.1 10% 97
BW3 0.9 98 0.8 90% 85 0.1 10% 97
DY1 1.4 98 1.2 90% 85 0.2 10% 97
DY2 3.4 98 2.9 90% 85 0.5 10% 97
TR1 32.7 98 27.8 85% 85 4.9 15% 96
TR2‐1 9.5 98 8.1 85% 85 1.4 15% 96
TR2‐2 4.3 98 3.6 85% 85 0.6 15% 96
TR3 5.7 98 4.8 85% 85 0.8 15% 96
TR6 14.6 98 12.4 85% 85 2.2 15% 96
TR7 14.5 98 12.3 85% 85 2.2 15% 96
TR9 16.1 98 13.7 85% 85 2.4 15% 96
TR10 7.3 98 6.2 85% 85 1.1 15% 96
TR11 16.7 98 14.2 85% 85 2.5 15% 96

I‐1 10.1 98 2.1 20% 85 2.3 23% 80 0% 76 5.7 56% 83
I‐2 4.9 98 0% 85 4.8 97% 80 0% 76 0.1 3% 85
I‐3 7.8 98 0.03 0% 85 3.0 39% 80 0% 76 4.7 60% 80
I‐4 14.3 98 0% 85 0% 80 0% 76 14.3 100% 76
I‐5 4.7 98 0% 85 0% 80 0% 76 4.7 100% 76
I‐6 37.6 98 1.4 4% 85 10.2 27% 80 0% 76 26.0 69% 79
I‐7 5.5 98 0% 85 0% 80 0% 76 5.5 100% 76
I‐8 2.3 98 0% 85 0.9 39% 80 0% 76 1.4 61% 79

Notes:

1. Curve numbers (CN) calculated as directed by COA in comment letter dated 12/15/2017. Land treatment is as defined in COA DPM with associated CN as directed by COA.
2. Proposed tracts are assumed to be 85% impervious (land treatment D) based on current COA landscape requirements. Subbasins representing public street ROW are assumed to be 90% impervious.

Land Treatment

INTERIM



Time of Concentration Calculations (Revised COA DPM procedure)
Westpoint 40 (Avalon Subd. Unit 5)

Project No.: 20180059
Prepared By: DB/VCS

Date: 6/26/2018 User inputs columns in blue: 1,2,3,5,6,10,11,15,16,19,20

Existing Conditions

L L1 K1 S1 S1' L2 K2 S2 S2' L3 K3 S3 S3' Lca Qb S S' K Kw K' K" Kn TC TC' Lg

sq ft Feet Feet ft/ft % % Feet ft/ft % % Feet ft/ft % % Feet cfs % % Hrs Hrs Hrs Min Min
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30)
E-1 560203 1620.00 400 1 0.008 0.77 0.77 1220 2 0.036 3.56 3.56 0 3 0.00001 0.00 0.00 N/A 25.7 2.87 2.87 1.228 1.228 3.197 0.219 0.021 0.216 0.216 0.216 13.0 7.8
E-2 1356699 2740.00 400 1 0.022 2.18 2.18 1600 2 0.038 3.80 3.80 740 3 0.009 0.92 0.92 N/A 62.3 2.78 2.78 1.749 1.749 3.808 0.261 0.025 0.261 0.261 0.261 15.7 9.4
E-3 2011701 2700.00 400 1 0.013 1.33 1.33 1600 2 0.036 3.56 3.56 700 3 0.029 2.86 2.86 N/A 92.4 3.05 3.05 1.701 1.701 3.906 0.268 0.025 0.253 0.253 0.253 15.2 9.1
E-4 1817855 3050.00 400 1 0.013 1.25 1.25 1600 2 0.029 2.87 2.87 1050 3 0.027 2.66 2.66 N/A 83.5 2.59 2.59 1.816 1.816 4.162 0.285 0.025 0.290 0.290 0.290 17.4 10.4
E-5 233075 960.00 400 1 0.022 2.24 2.24 560 2 0.042 4.23 4.21 0 3 0.00001 0.00 0.00 N/A 10.7 3.40 3.40 1.290 1.289 2.509 0.172 0.021 0.112 0.112 0.200 12.0 7.2

OS-1A 172411 1479.87 400 1 0.020 2.00 2.00 1080 2 0.017 1.67 1.67 0 3 0.00001 0.00 0.00 N/A 7.9 1.76 1.76 1.593 1.593 3.306 0.227 0.025 0.195 0.195 0.200 12.0 7.2
OS-1B 85429 756.98 400 1 0.020 2.00 2.00 357 2 0.011 1.12 1.12 0 3 0.00001 0.00 0.00 N/A 3.9 1.59 1.59 1.332 1.332 3.068 0.210 0.025 0.125 0.125 0.200 12.0 7.2
OS-2 499439 1600.00 400 1 0.015 1.50 1.50 1200 2 0.027 2.67 2.67 0 3 0.00001 0.00 0.00 N/A 22.9 2.38 2.38 1.496 1.496 3.444 0.236 0.025 0.193 0.193 0.200 12.0 7.2
OS-4 533867 2317.00 400 1 0.015 1.50 1.50 1600 2 0.036 3.63 3.63 317 3 0.025 2.52 2.52 N/A 24.5 3.11 3.11 1.616 1.616 3.047 0.209 0.025 0.226 0.226 0.226 13.6 8.1
OS-5 620670 3400.00 400 1 0.018 1.75 1.75 1600 2 0.062 6.19 5.25 1400 3 0.031 3.14 3.14 N/A 28.5 4.41 4.36 1.824 1.780 2.643 0.181 0.021 0.246 0.248 0.248 14.9 8.9
OS-6 78508 1522.00 400 1 0.030 3.00 3.00 1122 2 0.032 3.21 3.21 0 3 0.00001 0.00 0.00 N/A 3.6 3.15 3.15 1.575 1.575 2.142 0.147 0.021 0.151 0.151 0.200 12.0 7.2
OS-7 90733 1555.00 400 1 0.030 3.00 3.00 1155 2 0.031 3.12 3.12 0 3 0.00001 0.00 0.00 N/A 4.2 3.09 3.09 1.586 1.586 2.222 0.152 0.021 0.155 0.155 0.200 12.0 7.2

Notes:
(1) Basin ID name

(2) Area of basin. Obtained from basin delineation in the following file:  P:\20180059\WR\Design\workarea\20180059_DRN_EX.dwg

(3) Length of longest flow path possible in drainage basin, determined using linework In the following file: P:\20180059\WR\Design\workarea\20180059_DRN_EX.dwg

(4) Length for sheet flow.  Maximum length of 400 used per COA DPM 22-22. 

(5) Conveyance condition for L1.  Conditions in COA DPM table B-1 on pg. 22-22.

(6) L1 slope in decimal

(7) L1 slope in percentage

( 8) S1 adjustment for slopes considered 'steep' per COA DPM.

if S1 is greater than 4
S1' = 5.2467+(0.062627*s1)-(18.197*e^(-0.62375*s1) per DPM 22-26, equation b-10

if S1 is less than or equal to 4
S1' = S1

(9) length assumed for Gully flow.  

if L>2000 ft
L2 = 1600

if L<2000 ft
L2 = L-L1

(10) Conveyance condition for L2.  Conditions in COA DPM table B-1 on pg. 22-22.

(11)  L2 slope in decimal
(12)  L2 slope in percentage
(13) adjusted s2 if S2 is greater than 4

S2' = 5.2467+(0.062627*s2)-(18.197*e^(-0.62375*s2) per DPM 22-26, equation b-10
if S2 is less than or equal to 4%

S2' = S2
(14)  Length of arroyo flow along L.  

L3 = L-(L1+L2)
(15) Conveyance condition for L3.  Conditions in COA DPM table B-1 on pg. 22-22.
(16) L3 slope in decimal
(17) L3 slope in percentage
(18) adjusted S3 if S3 is greater than 4%

S3' = 5.2467+(0.062627*s3)-(18.197*e^(-0.62375*s3) per DPM 22-26, equation b-10
If S3 is less than or equal to 4%

S3' = S3
(19) Distance along L from point of concentration to a point opposite centroid of drainage basin (only necessary for basins with reach lengths greater than 4,000 ft).
(20) Basin discharge of the drainage basin

If discharge is unknown:
Undeveloped -assume 0.5-1 cfs/ac Q = (0.5-1) * A
Developed- assume 2-3 cfs/ac Q = (2-3) * A  
If the computed basin discharge is within 10 percent of Q b  the estimate is sufficiently accurate.  If not, repeat the process using the computed basin discharge.

(21) Average slope over entire reach length
S = ((L1*S1)+(L2*S2)+(L3*S3))/L per DPM 22-26, equation b-5

(22) Adjusted Slope
if S is greater than 4%

S' = 5.2467+(0.062627*S)-(18.197*e^(-0.62375*S) per DPM 22-26, equation b-10
if S is less than or equal to 4%

S' = S
(23) average K

K = ((L1/(K1*S1^.5))+ (L2/(K2*S2^.5))+(L3/(K3*S3^.5))*(S^.5/L))^-1 per DPM 22-23, equation b-4

(24) Kw

 Kw = (L/((S'^.5)*(L1/(K1*(S1^.5)) + L2/(K2*(S2^.5)) + L3/(K3*(S3'^.5)))

(25) K'
      * K' and K'' are calculated for adjusted slopes K'= 0.302*(S'/100)^-.5*(Qb^0.18) per DPM 22-26, equation b-11

(26) K''
K''= 0.207*(S'^-.5)*(Qb^0.18) per DPM 22-26, equation b-12

(28) TC
if the total Reach is less than 4000 ft

TC =  per DPM 22-22 equation B-1 and B-2

If the total Reach is greater than 12000 ft TC does not apply

If the total reach is greater than 4000 ft and less than 12000 ft 
TC = ((12000-L)/(120*K*S.5) + ((L-4000)*Kn*(Lca/L).33)/(4.305*S0.165))/60

(29) TC' * variences to compensate for using a non decimal slope
adjusted TC value for natural channels and steep slopes If the Ground Slope<4 TC= ((12000-L)/(72000*K*S .5 ) + ((L-4000)*Kn*(Lca/L) .33 )/(552.2*S 0.165 )) eq. from DPM 22-23

TC' = TC
If the Ground Slope>4 **K value determination:

if L <4000 **determine which K value If K' <Kw
TC' = L/(K*S'.5)/3600) per DPM 22-22 equation B-1 and B-2 Use K'

If L>12000 TC' does not apply If Kw < K''
Use K''

If L is between 4000 and 12000 **determine which K value If Kw > K' & K''
TC' = ((12000-L)/(120*K*S'.5) + ((L-4000)*Kn*((Lca/L).33))/(4.305*S'0.165))/60 Use Kw

* variences from DPM equation to compensate for using a non decimal slope
TC= ((12000-L)/(72000*K*S .5 ) + ((L-4000)*Kn*(Lca/L) .33 )/(552.2*S 0.165 )) eq. from DPM 22-23

(30) Lag Time
per TR-55 Lg= 0.6*TC

(27) a basin factor based on an estimate of weighted, by stream length, average Manning's n value for the principal watercourses in the drainage basin.  For the 
Albuquerque area, values of Kn may be estimated from COA DPM Table B-2, pg. 22-23

K Lag Time
Arroyo 
Reach Arroyo K K'

Ground 
Slope

Arroyo 
Slope

Base 
Discharge

Arroyo 
Slope Final TCLcaBasin Area K" Kn Orig. TC Adjusted TCKw

Adj. Overland 
Slope Gully Reach Gully K

Gully 
slope

Adj. Gully 
Slope

Adj. Arroyo 
Slope

-

      * Adjustment should only be used if the slope is greater 
than 4%, developed channels, or for hydraulic design of 
channels or channel elements

eqn to find K value for the weighted overall slope and reach 
length

Overland 
Slope Gully slopeTotal Reach

Overland 
Reach

Overland 
K

Overland 
Slope

Adjusted 
Slope 

P:\20180059\WR\Calculations\Misc Calcs\20180059_TP-COA DPM Method_Existing.xls- [Tc-Existing] Page 1 of 1



Time of Concentration Calculations (Revised COA DPM procedure)

Westpoint 40 (Avalon Subd. Unit 5)
Project No.: 20180059

Prepared By: DB/VCS
Date: 6/26/2018 User inputs columns in blue: 1,2,3,5,6,10,11,15,16,19,20

USER DEFINED
Proposed Conditions

L L1 K1 S1 S1' L2 K2 S2 S2' L3 K3 S3 S3' Lca Qb S S' K Kw K' K" Kn TC TC' Lg

sq ft Feet Feet ft/ft % % Feet ft/ft % % Feet ft/ft % % Feet cfs % % Hrs Hrs Hrs Min Min
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30)

BW1 66535 652.21 400.00 1 0.025 2.50 2.50 252 2 0.067 6.74 5.40 0 3 0.00001 0.00 0.00 N/A 3.1 4.14 4.13 1.063 1.044 1.817 0.125 0.021 0.084 0.084 0.200 12.0 7.2
BW2 23800 280.00 280.00 1 0.002 0.18 0.18 0 2 0.000 0.00 0.00 0 3 0.00001 0.00 0.00 N/A 1.1 0.18 0.18 1.000 0.025 0.200 12.0 7.2
BW3 39855 622.15 400.00 1 0.013 1.25 1.25 222 2 0.072 7.20 5.49 0 3 0.00001 0.00 0.00 N/A 1.8 3.38 3.38 0.848 0.836 1.833 0.126 0.025 0.111 0.111 0.200 12.0 7.2
DY2 146991 1930.11 400.00 1 0.001 0.13 0.13 1530 2 0.020 1.99 1.99 0 3 0.00001 0.00 0.00 N/A 6.7 1.61 1.61 0.910 0.910 3.360 0.230 0.025 0.465 0.465 0.465 27.9 16.7
DY1 62621 1023.15 400.00 1 0.005 0.50 0.50 623 2 0.056 5.62 5.05 0 3 0.00001 0.00 0.00 N/A 2.9 3.62 3.62 0.772 0.764 1.921 0.132 0.021 0.194 0.194 0.200 12.0 7.2

OS-P1 59969 475.96 400.00 1 0.020 2.00 2.00 76 2 0.026 2.63 2.63 0 3 0.00001 0.00 0.00 N/A 2.8 2.10 2.10 1.072 1.072 2.500 0.171 0.025 0.085 0.085 0.200 12.0 7.2
OS-P2 509202 1523.51 400.00 1 0.018 1.75 1.75 1124 2 0.012 1.25 1.25 0 3 0.00001 0.00 0.00 N/A 23.4 1.38 1.38 1.611 1.611 4.536 0.311 0.025 0.224 0.224 0.224 13.4 8.1
OS-P3 28298 294.55 294.55 1 0.003 0.34 0.34 0 2 0.000 0.00 0.00 0 3 0.00001 0.00 0.00 N/A 1.3 0.34 0.34 1.000 0.033 0.200 12.0 7.2
OS-P4 119457 734.14 400.00 1 0.020 2.00 2.00 334 2 0.015 1.50 1.50 0 3 0.00001 0.00 0.00 N/A 5.5 1.77 1.77 1.315 1.315 3.083 0.211 0.033 0.117 0.117 0.200 12.0 7.2

TR1 1423762 1691.18 400.00 1 0.025 2.50 2.50 1291 2 0.027 2.71 2.71 0 3 0.00001 0.00 0.00 N/A 65.4 2.66 2.66 1.607 1.607 3.929 0.269 0.025 0.179 0.179 0.200 12.0 7.2
TR2-1 415752 649.69 400.00 1 0.013 1.25 1.25 250 2 0.020 2.00 2.00 0 3 0.00001 0.00 0.00 N/A 19.1 1.54 1.54 1.174 1.174 4.139 0.284 0.021 0.124 0.124 0.200 12.0 7.2
TR2-2 185956 749.21 400.00 1 0.008 0.75 0.75 349 2 0.011 1.15 1.15 0 3 0.00001 0.00 0.00 N/A 8.5 0.93 0.93 1.240 1.240 4.596 0.315 0.021 0.174 0.174 0.200 12.0 7.2
TR3 246378 710.93 400.00 1 0.006 0.63 0.63 311 2 0.010 0.96 0.96 0 3 0.00001 0.00 0.00 N/A 11.3 0.77 0.77 1.217 1.217 5.313 0.364 0.021 0.185 0.185 0.200 12.0 7.2
TR6 636416 1398.76 400.00 1 0.013 1.25 1.25 999 2 0.015 1.50 1.50 0 3 0.00001 0.00 0.00 N/A 29.2 1.43 1.43 1.529 1.529 4.636 0.318 0.021 0.213 0.213 0.213 12.8 7.7

TR7 629613 828.46 400.00 1 0.015 1.50 1.50 428 2 0.016 1.63 1.63 0 3 0.00001 0.00 0.00 N/A 28.9 1.57 1.57 1.338 1.338 4.417 0.303 0.021 0.137 0.137 0.200 12.0 7.2

TR9 701446 1200.00 400.00 1 0.038 3.75 3.75 800 2 0.049 4.88 4.68 0 3 0.00001 0.00 0.00 N/A 32.2 4.50 4.43 1.459 1.457 2.681 0.184 0.021 0.108 0.109 0.200 12.0 7.2

TR10 316272 639.19 400.00 1 0.020 2.00 2.00 239 2 0.021 2.09 2.09 0 3 0.00001 0.00 0.00 N/A 14.5 2.03 2.03 1.226 1.226 3.428 0.235 0.021 0.102 0.102 0.200 12.0 7.2

TR11 726074 1084.31 400.00 1 0.030 3.00 3.00 684 2 0.037 3.65 3.65 0 3 0.00001 0.00 0.00 N/A 33.3 3.41 3.41 1.432 1.432 3.073 0.211 0.021 0.114 0.114 0.200 12.0 7.2

TR COMBO 1925990 2508.00 400.00 1 0.019 1.93 1.93 1600 2 0.020 1.95 1.95 0 3 0.00001 0.00 0.00 N/A 88.4 1.55 1.55 2.338 2.338 5.433 0.372 0.021 0.239 0.239 0.239 14.4 8.6

Notes:
(1) Basin ID name

(2) Area of basin. Obtained from basin delineation in the following file:  P:\20180059\WR\Design\workarea\20180059_DRN_PR.dwg

(3) Length of longest flow path possible in drainage basin, determined using linework In the following file: P:\20180059\WR\Design\workarea\20180059_DRN_PR.dwg

(4) Length for sheet flow.  Maximum length of 400 used per COA DPM 22-22. 

(5) Conveyance condition for L1.  Conditions in COA DPM table B-1 on pg. 22-22.

(6) L1 slope in decimal

(7) L1 slope in percentage

( 8) S1 adjustment for slopes considered 'steep' per COA DPM.

if S1 is greater than 4
S1' = 5.2467+(0.062627*s1)-(18.197*e^(-0.62375*s1) per DPM 22-26, equation b-10

if S1 is less than or equal to 4
S1' = S1

(9) length assumed for Gully flow.  

if L>2000 ft
L2 = 1600

if L<2000 ft
L2 = L-L1

(10) Conveyance condition for L2.  Conditions in COA DPM table B-1 on pg. 22-22.

(11)  L2 slope in decimal
(12)  L2 slope in percentage
(13) adjusted s2 if S2 is greater than 4

S2' = 5.2467+(0.062627*s2)-(18.197*e^(-0.62375*s2) per DPM 22-26, equation b-10
if S2 is less than or equal to 4%

S2' = S2
(14)  Length of arroyo flow along L.  

L3 = L-(L1+L2)
(15) Conveyance condition for L3.  Conditions in COA DPM table B-1 on pg. 22-22.
(16) L3 slope in decimal
(17) L3 slope in percentage
(18) adjusted S3 if S3 is greater than 4%

S3' = 5.2467+(0.062627*s3)-(18.197*e^(-0.62375*s3) per DPM 22-26, equation b-10
If S3 is less than or equal to 4%

S3' = S3
(19) Distance along L from point of concentration to a point opposite centroid of drainage basin (only necessary for basins with reach lengths greater than 4,000 ft).
(20) Basin discharge of the drainage basin

If discharge is unknown:
Undeveloped -assume 0.5-1 cfs/ac Q = (0.5-1) * A
Developed- assume 2-3 cfs/ac Q = (2-3) * A  
If the computed basin discharge is within 10 percent of Qb  the estimate is sufficiently accurate.  If not, repeat the process using the computed basin discharge.

(21) Average slope over entire reach length
S = ((L1*S1)+(L2*S2)+(L3*S3))/L per DPM 22-26, equation b-5

(22) Adjusted Slope
if S is greater than 4%

S' = 5.2467+(0.062627*S)-(18.197*e^(-0.62375*S) per DPM 22-26, equation b-10
if S is less than or equal to 4%

S' = S
(23) average K

K = ((L1/(K1*S1^.5))+ (L2/(K2*S2^.5))+(L3/(K3*S3^.5))*(S^.5/L))^-1 per DPM 22-23, equation b-4

(24) Kw

 Kw = (L/((S'^.5)*(L1/(K1*(S1^.5)) + L2/(K2*(S2^.5)) + L3/(K3*(S3'^.5)))

(25) K'
      * K' and K'' are calculated for adjusted slopes K'= 0.302*(S'/100)^-.5*(Qb^0.18) per DPM 22-26, equation b-11

(26) K''
K''= 0.207*(S'^-.5)*(Qb^0.18) per DPM 22-26, equation b-12

(28) TC
if the total Reach is less than 4000 ft

TC =  per DPM 22-22 equation B-1 and B-2

If the total Reach is greater than 12000 ft TC does not apply

If the total reach is greater than 4000 ft and less than 12000 ft 
TC = ((12000-L)/(120*K*S.5) + ((L-4000)*Kn*(Lca/L).33)/(4.305*S0.165))/60

(29) TC' * variences to compensate for using a non decimal slope
adjusted TC value for natural channels and steep slopes If the Ground Slope<4 TC= ((12000-L)/(72000*K*S .5 ) + ((L-4000)*Kn*(Lca/L) .33 )/(552.2*S 0.165 )) eq. from DPM 22-23

TC' = TC
If the Ground Slope>4 **K value determination:

if L <4000 **determine which K value If K' <Kw
TC' = L/(K*S'.5)/3600) per DPM 22-22 equation B-1 and B-2 Use K'

If L>12000 TC' does not apply If Kw < K''
Use K''

If L is between 4000 and 12000 **determine which K value If Kw > K' & K''
TC' = ((12000-L)/(120*K*S'.5) + ((L-4000)*Kn*((Lca/L).33))/(4.305*S'0.165))/60 Use Kw

* variences from DPM equation to compensate for using a non decimal slope
TC= ((12000-L)/(72000*K*S .5 ) + ((L-4000)*Kn*(Lca/L) .33 )/(552.2*S 0.165 )) eq. from DPM 22-23

(30) Lag Time
per TR-55 Lg= 0.6*TC

(30)

      * Adjustment should only be used if the slope is greater 
than 4%, developed channels, or for hydraulic design of 
channels or channel elements

(27) a basin factor based on an estimate of weighted, by stream length, average Manning's n value for the principal watercourses 
in the drainage basin.  For the Albuquerque area, values of Kn may be estimated from COA DPM Table B-2, pg. 22-23

eqn to find K value for the weighted overall slope and reach 
length

Overland 
Slope Gully slopeTotal Reach

Overland 
Reach

Overland 
K

Overland 
Slope

Adj. Overland 
Slope Gully Reach Gully K

Gully 
slope

Adj. Gully 
Slope

Adj. Arroyo 
Slope LcaBasin Area K" Kn Orig. TC Adjusted TCKw

Adjusted 
Slope K Lag Time

Arroyo 
Reach Arroyo K K'

Ground 
Slope

Arroyo 
Slope

Base 
Discharge

Arroyo 
Slope Final TC

P:\20180059\WR\Calculations\Misc Calcs\20180059_TP-COA DPM Method_Proposed.xls- [Tc-Proposed] Page 1 of 1



Time of Concentration Calculations (Revised COA DPM procedure)

Westpoint 40 (Avalon Subd. Unit 5)
Project No.: 20180059

Prepared By: DB/VCS
Date: 6/26/2018 User inputs columns in blue: 1,2,3,5,6,10,11,15,16,19,20

Existing Conditions

L L1 K1 S1 S1' L2 K2 S2 S2' L3 K3 S3 S3' Lca Qb S S' K Kw K' K" Kn TC TC' Lg

sq ft Feet Feet ft/ft % % Feet ft/ft % % Feet ft/ft % % Feet cfs % % Hrs Hrs Hrs Min Min
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30)
I-1 438518 1561.00 400 1 0.025 2.50 2.50 1161 2 0.021 2.07 2.07 0 3 0.00001 0.00 0.00 N/A 20.1 2.18 2.18 1.611 1.611 3.513 0.241 0.021 0.182 0.182 0.200 12.0 7.2
I-2 215195 734.00 400 1 0.025 2.50 2.50 334 2 0.012 1.20 1.20 0 3 0.00001 0.00 0.00 N/A 9.9 1.91 1.91 1.310 1.310 3.303 0.226 0.025 0.113 0.113 0.200 12.0 7.2
I-3 338316 893.00 400 1 0.025 2.50 2.50 493 2 0.018 1.83 1.83 0 3 0.00001 0.00 0.00 N/A 15.5 2.13 2.13 1.406 1.406 3.392 0.233 0.025 0.121 0.121 0.200 12.0 7.2
I-4 624807 971.00 400 1 0.030 3.00 3.00 571 2 0.025 2.45 2.45 0 3 0.00001 0.00 0.00 N/A 28.7 2.68 2.68 1.436 1.436 3.377 0.231 0.025 0.115 0.115 0.200 12.0 7.2
I-5 206589 997.00 400 1 0.023 2.25 2.25 597 2 0.040 4.02 4.02 0 3 0.00001 0.00 0.00 N/A 9.5 3.31 3.31 1.319 1.319 2.489 0.171 0.025 0.115 0.115 0.200 12.0 7.2
I-6 1639511 3047.00 400 1 0.013 1.25 1.25 1600 2 0.029 2.88 2.88 1047 3 0.027 2.67 2.67 N/A 75.3 2.59 2.59 1.814 1.814 4.083 0.280 0.025 0.290 0.290 0.290 17.4 10.4
I-7 239651 959.00 400 1 0.023 2.25 2.25 559 2 0.043 4.29 4.27 0 3 0.00001 0.00 0.00 N/A 11.0 3.44 3.44 1.287 1.286 2.507 0.172 0.025 0.112 0.112 0.200 12.0 7.2
I-8 98234 460.00 400 1 0.038 3.75 3.75 60 2 0.033 3.33 3.33 0 3 0.00001 0.00 0.00 N/A 4.5 3.70 3.70 1.073 1.073 2.060 0.141 0.025 0.062 0.062 0.200 12.0 7.2

Notes:
(1) Basin ID name

(2) Area of basin. Obtained from basin delineation in the following file:  P:\20180059\WR\Design\workarea\20180059_DRN_EX.dwg

(3) Length of longest flow path possible in drainage basin, determined using linework In the following file: P:\20180059\WR\Design\workarea\20180059_DRN_EX.dwg

(4) Length for sheet flow.  Maximum length of 400 used per COA DPM 22-22. 

(5) Conveyance condition for L1.  Conditions in COA DPM table B-1 on pg. 22-22.

(6) L1 slope in decimal

(7) L1 slope in percentage

( 8) S1 adjustment for slopes considered 'steep' per COA DPM.

if S1 is greater than 4
S1' = 5.2467+(0.062627*s1)-(18.197*e^(-0.62375*s1) per DPM 22-26, equation b-10

if S1 is less than or equal to 4
S1' = S1

(9) length assumed for Gully flow.  1

if L>2000 ft
L2 = 1600

if L<2000 ft
L2 = L-L1

(10) Conveyance condition for L2.  Conditions in COA DPM table B-1 on pg. 22-22.

(11)  L2 slope in decimal
(12)  L2 slope in percentage
(13) adjusted s2 if S2 is greater than 4

S2' = 5.2467+(0.062627*s2)-(18.197*e^(-0.62375*s2) per DPM 22-26, equation b-10
if S2 is less than or equal to 4%

S2' = S2
(14)  Length of arroyo flow along L.  

L3 = L-(L1+L2)
(15) Conveyance condition for L3.  Conditions in COA DPM table B-1 on pg. 22-22.
(16) L3 slope in decimal
(17) L3 slope in percentage
(18) adjusted S3 if S3 is greater than 4%

S3' = 5.2467+(0.062627*s3)-(18.197*e^(-0.62375*s3) per DPM 22-26, equation b-10
If S3 is less than or equal to 4%

S3' = S3
(19) Distance along L from point of concentration to a point opposite centroid of drainage basin (only necessary for basins with reach lengths greater than 4,000 ft).
(20) Basin discharge of the drainage basin

If discharge is unknown:
Undeveloped -assume 0.5-1 cfs/ac Q = (0.5-1) * A
Developed- assume 2-3 cfs/ac Q = (2-3) * A  
If the computed basin discharge is within 10 percent of Qb  the estimate is sufficiently accurate.  If not, repeat the process using the computed basin discharge.

(21) Average slope over entire reach length
S = ((L1*S1)+(L2*S2)+(L3*S3))/L per DPM 22-26, equation b-5

(22) Adjusted Slope
if S is greater than 4%

S' = 5.2467+(0.062627*S)-(18.197*e^(-0.62375*S) per DPM 22-26, equation b-10
if S is less than or equal to 4%

S' = S
(23) average K

K = ((L1/(K1*S1^.5))+ (L2/(K2*S2^.5))+(L3/(K3*S3^.5))*(S^.5/L))^-1 per DPM 22-23, equation b-4

(24) Kw

 Kw = (L/((S'^.5)*(L1/(K1*(S1^.5)) + L2/(K2*(S2^.5)) + L3/(K3*(S3'^.5)))

(25) K'
      * K' and K'' are calculated for adjusted slopes K'= 0.302*(S'/100)^-.5*(Qb^0.18) per DPM 22-26, equation b-11

(26) K''
K''= 0.207*(S'^-.5)*(Qb^0.18) per DPM 22-26, equation b-12

(28) TC
if the total Reach is less than 4000 ft

TC =  per DPM 22-22 equation B-1 and B-2

If the total Reach is greater than 12000 ft TC does not apply

If the total reach is greater than 4000 ft and less than 12000 ft 
TC = ((12000-L)/(120*K*S.5) + ((L-4000)*Kn*(Lca/L).33)/(4.305*S0.165))/60

(29) TC' * variences to compensate for using a non decimal slope

adjusted TC value for natural channels and steep slopes If the Ground Slope<4 TC= ((12000-L)/(72000*K*S.5 ) + ((L-4000)*Kn*(Lca/L).33 )/(552.2*S 0.165 )) eq. from DPM 22-23
TC' = TC

If the Ground Slope>4 **K value determination:
if L <4000 **determine which K value If K' <Kw

TC' = L/(K*S'.5)/3600) per DPM 22-22 equation B-1 and B-2 Use K'
If L>12000 TC' does not apply If Kw < K''

Use K''
If L is between 4000 and 12000 **determine which K value If Kw > K' & K''

TC' = ((12000-L)/(120*K*S'.5) + ((L-4000)*Kn*((Lca/L).33))/(4.305*S'0.165))/60 Use Kw
* variences from DPM equation to compensate for using a non decimal slope

TC= ((12000-L)/(72000*K*S.5 ) + ((L-4000)*Kn*(Lca/L).33 )/(552.2*S 0.165 )) eq. from DPM 22-23
(30) Lag Time
per TR-55 Lg= 0.6*TC

-

      * Adjustment should only be used if the slope is greater 
than 4%, developed channels, or for hydraulic design of 
channels or channel elements

eqn to find K value for the weighted overall slope and reach 
length

Overland 
Slope Gully slopeTotal Reach

Overland 
Reach

Overland 
K

Overland 
Slope

Adjusted 
Slope 

Adj. Overland 
Slope Gully Reach Gully K

Gully 
slope

Adj. Gully 
Slope

Adj. Arroyo 
Slope Final TCLcaBasin Area K" Kn Orig. TC Adjusted TCKw

(27) a basin factor based on an estimate of weighted, by stream length, average Manning's n value for the principal watercourses in the drainage basin.  For the Albuquerque 
area, values of Kn may be estimated from COA DPM Table B-2, pg. 22-23

K Lag Time
Arroyo 
Reach Arroyo K K'

Ground 
Slope

Arroyo 
Slope

Base 
Discharge

Arroyo 
Slope
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APPENDIX B – HYDRAULIC ANALYSIS 

SUPPORTING DATA 

1. Storm Drain Capacity Calculations (Normal Depth) 

2. Street Capacity Calculations 

3. Storm Drain Inlet Capacity Calculations  



EX-Bluewater-36in RCP.txt
                                36.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.009

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      2.000                   0.154                  0.380                 2.463
      4.000                   0.429                  1.648                 3.838
      6.000                   0.774                  3.821                 4.934
      8.000                   1.170                  6.853                 5.859
     10.000                   1.602                 10.667                 6.658
     12.000                   2.063                 15.169                 7.355
     14.000                   2.543                 20.249                 7.964
     16.000                   3.035                 25.783                 8.494
     18.000                   3.534                 31.638                 8.952
     20.000                   4.033                 37.668                 9.339
     22.000                   4.526                 43.713                 9.658
     24.000                   5.006                 49.601                 9.908
     26.000                   5.466                 55.134                10.086
     28.000                   5.899                 60.089                10.186
     30.000                   6.294                 64.190                10.198
     32.000                   6.639                 67.060                10.101
     34.000                   6.914                 68.045                 9.842
     36.000                   7.069                 63.276                 8.952
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EX-Bluewater-42in RCP.txt
                                42.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.018

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      3.000                   0.305                  1.385                 4.540
      6.000                   0.843                  5.932                 7.036
      9.000                   1.512                 13.588                 8.989
     12.000                   2.268                 24.043                10.600
     15.000                   3.085                 36.867                11.952
     18.000                   3.939                 51.545                13.087
     21.000                   4.811                 67.491                14.030
     24.000                   5.683                 84.051                14.791
     27.000                   6.536                100.495                15.374
     30.000                   7.353                115.992                15.775
     33.000                   8.109                129.561                15.977
     36.000                   8.778                139.938                15.942
     39.000                   9.316                145.106                15.576
     42.000                   9.621                134.982                14.030
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EX-Bluewater-48in RCP.txt
                                48.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.029

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      3.000                   0.327                  1.890                 5.779
      6.000                   0.907                  8.146                 8.985
      9.000                   1.631                 18.790                11.520
     12.000                   2.457                 33.508                13.639
     15.000                   3.355                 51.830                15.448
     18.000                   4.304                 73.185                17.003
     21.000                   5.286                 96.920                18.336
     24.000                   6.283                122.308                19.466
     27.000                   7.281                148.550                20.404
     30.000                   8.262                174.766                21.153
     33.000                   9.211                199.976                21.710
     36.000                  10.110                223.060                22.064
     39.000                  10.935                242.672                22.192
     42.000                  11.660                257.025                22.044
     45.000                  12.239                263.134                21.499
     48.000                  12.566                244.616                19.466
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EX-Daytona-36in RCP.txt
                                36.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.011

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      2.000                   0.154                  0.421                 2.722
      4.000                   0.429                  1.822                 4.243
      6.000                   0.774                  4.224                 5.455
      8.000                   1.170                  7.576                 6.477
     10.000                   1.602                 11.793                 7.360
     12.000                   2.063                 16.770                 8.131
     14.000                   2.543                 22.386                 8.804
     16.000                   3.035                 28.504                 9.391
     18.000                   3.534                 34.977                 9.896
     20.000                   4.033                 41.643                10.325
     22.000                   4.526                 48.327                10.678
     24.000                   5.006                 54.836                10.954
     26.000                   5.466                 60.953                11.151
     28.000                   5.899                 66.431                11.261
     30.000                   6.294                 70.965                11.275
     32.000                   6.639                 74.138                11.167
     34.000                   6.914                 75.227                10.880
     36.000                   7.069                 69.954                 9.896
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EX-LosVolcanes-30in RCP.txt
                                30.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.045

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      2.000                   0.141                  0.771                 5.487
      4.000                   0.389                  3.314                 8.517
      6.000                   0.699                  7.620                10.902
      8.000                   1.051                 13.539                12.884
     10.000                   1.432                 20.859                14.563
     12.000                   1.834                 29.321                15.992
     14.000                   2.246                 38.632                17.199
     16.000                   2.663                 48.465                18.202
     18.000                   3.075                 58.457                19.009
     20.000                   3.476                 68.206                19.620
     22.000                   3.858                 77.252                20.025
     24.000                   4.210                 85.050                20.203
     26.000                   4.520                 90.882                20.108
     28.000                   4.768                 93.582                19.626
     30.000                   4.909                 87.010                17.726
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EX-LosVolcanes-36in RCP.txt
                                36.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.017

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      2.000                   0.154                  0.523                 3.384
      4.000                   0.429                  2.265                 5.275
      6.000                   0.774                  5.251                 6.781
      8.000                   1.170                  9.418                 8.052
     10.000                   1.602                 14.661                 9.150
     12.000                   2.063                 20.848                10.108
     14.000                   2.543                 27.829                10.945
     16.000                   3.035                 35.435                11.674
     18.000                   3.534                 43.482                12.303
     20.000                   4.033                 51.769                12.836
     22.000                   4.526                 60.078                13.274
     24.000                   5.006                 68.170                13.617
     26.000                   5.466                 75.775                13.862
     28.000                   5.899                 82.585                14.000
     30.000                   6.294                 88.221                14.016
     32.000                   6.639                 92.166                13.882
     34.000                   6.914                 93.520                13.526
     36.000                   7.069                 86.964                12.303
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PROP-Pond B_OS-P2 outlet-18in RCP@2%.txt
                                18.000 INCH DIAMETER PIPE

                           MANNING'S N = 0.013   SLOPE = 0.020

    FLOW DEPTH              FLOW AREA              DISCHARGE              VELOCITY
      INCHES                  SQ FT                   CFS                   FPS

      3.000                   0.194                  0.897                 4.633
      6.000                   0.516                  3.561                 6.907
      9.000                   0.884                  7.428                 8.406
     12.000                   1.252                 11.645                 9.305
     15.000                   1.574                 15.070                 9.577
     18.000                   1.767                 14.855                 8.406
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                                  Street Capacity - 60' ROW, 36' Roadway - 0.5% slope

                          MANNING'S N = 0.017   SLOPE = 0.005

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -30.0     0.8          4.0     0.0     0.4          7.0    30.0     0.8
   2.0   -18.0     0.5          5.0    18.0     0.0
   3.0   -18.0     0.0          6.0    18.0     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)

     0.100     0.100     0.500     0.414    10.202     0.828    10.000     0.111
     0.200     0.200     2.000     2.628    20.404     1.314    20.000     0.227
     0.300     0.300     4.500     7.748    30.606     1.722    30.000     0.346
     0.400     0.400     7.920    17.578    36.807     2.219    36.000     0.477
     0.500     0.500    11.520    32.705    37.007     2.839    36.000     0.625
     0.600     0.600    15.582    46.503    46.440     2.984    45.231     0.739
     0.700     0.700    20.566    65.289    55.873     3.175    54.462     0.857



                                  Street Capacity - 60' ROW, 36' Roadway - 1% Slope

                          MANNING'S N = 0.017   SLOPE = 0.010

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -30.0     0.8          4.0     0.0     0.4          7.0    30.0     0.8
   2.0   -18.0     0.5          5.0    18.0     0.0
   3.0   -18.0     0.0          6.0    18.0     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)

     0.100     0.100     0.500     0.585    10.202     1.171    10.000     0.121
     0.200     0.200     2.000     3.717    20.404     1.858    20.000     0.254
     0.300     0.300     4.500    10.958    30.606     2.435    30.000     0.392
     0.400     0.400     7.920    24.859    36.807     3.139    36.000     0.553
     0.500     0.500    11.520    46.252    37.007     4.015    36.000     0.751
     0.600     0.600    15.582    65.764    46.440     4.221    45.231     0.877
     0.700     0.700    20.566    92.333    55.873     4.490    54.462     1.014



                                  Street Capacity - 60' ROW, 36' Roadway - 2% Slope

                          MANNING'S N = 0.017   SLOPE = 0.020

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -30.0     0.8          4.0     0.0     0.4          7.0    30.0     0.8
   2.0   -18.0     0.5          5.0    18.0     0.0
   3.0   -18.0     0.0          6.0    18.0     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)

     0.100     0.100     0.500     0.828    10.202     1.656    10.000     0.143
     0.200     0.200     2.000     5.256    20.404     2.628    20.000     0.307
     0.300     0.300     4.500    15.497    30.606     3.444    30.000     0.484
     0.400     0.400     7.920    35.156    36.807     4.439    36.000     0.706
     0.500     0.500    11.520    65.411    37.007     5.678    36.000     1.001
     0.600     0.600    15.582    93.005    46.440     5.969    45.231     1.154
     0.700     0.700    20.566   130.578    55.873     6.349    54.462     1.327



                                  Street Capacity - 60' ROW, 36' Roadway - 3% Slope

                          MANNING'S N = 0.017   SLOPE = 0.030

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -30.0     0.8          4.0     0.0     0.4          7.0    30.0     0.8
   2.0   -18.0     0.5          5.0    18.0     0.0
   3.0   -18.0     0.0          6.0    18.0     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)

     0.100     0.100     0.500     1.014    10.202     2.028    10.000     0.164
     0.200     0.200     2.000     6.437    20.404     3.219    20.000     0.361
     0.300     0.300     4.500    18.979    30.606     4.218    30.000     0.577
     0.400     0.400     7.920    43.058    36.807     5.437    36.000     0.860
     0.500     0.500    11.520    80.111    37.007     6.954    36.000     1.252
     0.600     0.600    15.582   113.907    46.440     7.310    45.231     1.431
     0.700     0.700    20.566   159.925    55.873     7.776    54.462     1.641



                                  Street Capacity - 60' ROW, 36' Roadway - 4% Slope

                          MANNING'S N = 0.017   SLOPE = 0.040

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -30.0     0.8          4.0     0.0     0.4          7.0    30.0     0.8
   2.0   -18.0     0.5          5.0    18.0     0.0
   3.0   -18.0     0.0          6.0    18.0     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)

     0.100     0.100     0.500     1.171    10.202     2.341    10.000     0.185
     0.200     0.200     2.000     7.433    20.404     3.717    20.000     0.415
     0.300     0.300     4.500    21.915    30.606     4.870    30.000     0.669
     0.400     0.400     7.920    49.719    36.807     6.278    36.000     1.013
     0.500     0.500    11.520    92.505    37.007     8.030    36.000     1.503
     0.600     0.600    15.582   131.529    46.440     8.441    45.231     1.708
     0.700     0.700    20.566   184.666    55.873     8.979    54.462     1.954



                                  Street Capacity - 60' ROW, 36' Roadway - 5% Slope

                          MANNING'S N = 0.017   SLOPE = 0.050

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -30.0     0.8          4.0     0.0     0.4          7.0    30.0     0.8
   2.0   -18.0     0.5          5.0    18.0     0.0
   3.0   -18.0     0.0          6.0    18.0     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)

     0.100     0.100     0.500     1.309    10.202     2.618    10.000     0.207
     0.200     0.200     2.000     8.311    20.404     4.155    20.000     0.469
     0.300     0.300     4.500    24.502    30.606     5.445    30.000     0.761
     0.400     0.400     7.920    55.587    36.807     7.019    36.000     1.166
     0.500     0.500    11.520   103.423    37.007     8.978    36.000     1.754
     0.600     0.600    15.582   147.054    46.440     9.438    45.231     1.985
     0.700     0.700    20.566   206.463    55.873    10.039    54.462     2.268



                                  Street Capacity - 68' ROW, 48' Roadway (Bluewater Rd) - 0.5% slope

                          MANNING'S N = 0.017   SLOPE = 0.005

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -34.0     0.7          4.0     0.0     0.5          7.0    34.0     0.7
   2.0   -24.0     0.5          5.0    24.0     0.0
   3.0   -24.0     0.0          6.0    24.0     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)

     0.100     0.100     0.500     0.414    10.202     0.828    10.000     0.111
     0.200     0.200     2.000     2.628    20.404     1.314    20.000     0.227
     0.300     0.300     4.500     7.748    30.606     1.722    30.000     0.346
     0.400     0.400     8.000    16.687    40.808     2.086    40.000     0.468
     0.500     0.500    12.480    30.990    49.010     2.483    48.000     0.596
     0.600     0.600    17.780    49.280    59.212     2.772    58.000     0.719
     0.700     0.700    24.080    73.483    69.414     3.052    68.000     0.845



                                  Street Capacity - 68' ROW, 48' Roadway (Bluewater Rd) - 1.0% slope

                          MANNING'S N = 0.017   SLOPE = 0.010

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -34.0     0.7          4.0     0.0     0.5          7.0    34.0     0.7
   2.0   -24.0     0.5          5.0    24.0     0.0
   3.0   -24.0     0.0          6.0    24.0     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)

     0.100     0.100     0.500     0.585    10.202     1.171    10.000     0.121
     0.200     0.200     2.000     3.717    20.404     1.858    20.000     0.254
     0.300     0.300     4.500    10.958    30.606     2.435    30.000     0.392
     0.400     0.400     8.000    23.599    40.808     2.950    40.000     0.535
     0.500     0.500    12.480    43.827    49.010     3.512    48.000     0.692
     0.600     0.600    17.780    69.692    59.212     3.920    58.000     0.839
     0.700     0.700    24.080   103.920    69.414     4.316    68.000     0.990



                                  Street Capacity - 68' ROW, 48' Roadway (Bluewater Rd) - 2.0% slope

                          MANNING'S N = 0.017   SLOPE = 0.020

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -34.0     0.7          4.0     0.0     0.5          7.0    34.0     0.7
   2.0   -24.0     0.5          5.0    24.0     0.0
   3.0   -24.0     0.0          6.0    24.0     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)

     0.100     0.100     0.500     0.828    10.202     1.656    10.000     0.143
     0.200     0.200     2.000     5.256    20.404     2.628    20.000     0.307
     0.300     0.300     4.500    15.497    30.606     3.444    30.000     0.484
     0.400     0.400     8.000    33.374    40.808     4.172    40.000     0.671
     0.500     0.500    12.480    61.981    49.010     4.966    48.000     0.884
     0.600     0.600    17.780    98.560    59.212     5.543    58.000     1.078
     0.700     0.700    24.080   146.966    69.414     6.103    68.000     1.279



                                  98th St - Northbound @ exist curb inlets

                          MANNING'S N = 0.017   SLOPE = 0.027

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0   -22.0     0.3          4.0     0.0     0.3          7.0    22.0     0.3
   2.0   -20.8     0.0          5.0    20.0     0.0
   3.0   -20.0     0.0          6.0    20.8     0.0

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

     0.030     0.030     0.106     0.110     5.463     1.036     5.455     0.047
     0.060     0.060     0.327     0.504     9.326     1.540     9.309     0.097
     0.090     0.090     0.664     1.302    13.189     1.959    13.164     0.150
     0.120     0.120     1.117     2.607    17.053     2.334    17.018     0.205
     0.150     0.150     1.685     4.516    20.916     2.680    20.873     0.262
     0.180     0.180     2.369     7.117    24.779     3.004    24.727     0.320
     0.210     0.210     3.169    10.491    28.642     3.310    28.582     0.380
     0.240     0.240     4.084    14.717    32.505     3.603    32.436     0.442
     0.270     0.270     5.115    19.871    36.368     3.885    36.291     0.505
     0.300     0.300     6.262    26.024    40.231     4.156    40.145     0.569



                                  98th St - Southbound @ exist curb inlets

                          MANNING'S N = 0.017   SLOPE = 0.027

 POINT    DIST    ELEV        POINT    DIST    ELEV        POINT    DIST    ELEV
   1.0     0.0     0.3          3.0    21.0     0.3          5.0    42.0     0.7
   2.0     1.2     0.0          4.0    40.8     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)

     0.030     0.030     0.029     0.025     1.913     0.872    21.709     0.042
     0.060     0.060     0.115     0.159     3.827     1.385    23.618     0.090
     0.090     0.090     0.258     0.468     5.740     1.814    25.527     0.141
     0.120     0.120     0.458     1.007     7.654     2.198    27.436     0.195
     0.150     0.150     0.716     1.826     9.567     2.551    29.345     0.251
     0.180     0.180     1.031     2.969    11.480     2.880    31.255     0.309
     0.210     0.210     1.403     4.479    13.394     3.192    33.164     0.368
     0.240     0.240     1.833     6.395    15.307     3.489    35.073     0.429
     0.270     0.270     2.320     8.754    17.221     3.774    36.982     0.492
     0.300     0.300     2.864    11.594    19.134     4.049    38.891     0.555



Column requires user input

 Inlets:  L W L W

2.96 1.48 4.50 1.38

5.92 1.48 9.58 1.38

14.67 1.38

Approx Basin Total Inlet Inlet Sump Ponding Pond Intercept Q Bypass Q

Inlet Q  Rtd Q Width Length Width  Depth Qi Qb S Sx Vo V Eo Rf Rs E

INLET ID Station  (cfs) (cfs) (ft) (ft) (ft) (ft) (cfs) (cfs) (ft/ft) (ft/ft) (fps) (fps)

OS-6 (HALF)

N BOUND LANES
Existing 98th St.

0.0 N/A
3.75 3.75 1.38 4.50 NO 10.9 0.19 1.80 1.95 2.70% 1.70% 10.0 3.7 0.30 1.0 0.3 0.48

OS-7

S BOUND LANES
Existing 98th St.

0.0 N/A
8.60 8.60 1.38 4.50 NO 14.9 0.25 3.22 5.38 2.70% 1.70% 10.0 4.6 0.23 1.0 0.2 0.37

Totals 6.81 (includes 2x northbound lanes interception Q, accounting for inlets on both sides of road)

9.29

42.3%

NOTES:

1.     Design Criteria from City of Albuquerque DPM
2.     Flows determined using data from HEC-HMS (100yr storm event)

3.     Mannings n=0.017 (COA DPM Chp 22, Sect 3.E)

4.     Assumes no grate clogging.

AVALON UNIT 5 (WESTPOINT40) MASTER DRAINAGE REPORT

BHI PROJECT #: 20180059

DRAINAGE OF ROADWAY PAVEMENTS (HEC-22) METHOD

98TH ST - INTERCEPTION CAPACITY OF EXISTING CURB INLETS

COF CDI (Std Drawings D-503 & D-504) Type B Curb Inlet, Serial 623-14

Single (Type I) Single (Type I) 

Double (Type II) Double (Type II)

Triple (Type III)

Hydrologic Analysis 

Point
Roadway 

Description

Max Ponding 

Depth (ft)
Inlet Type

Net Efficiency:

Total Bypass Q:

Comments:
Yes or No?

Villa View Drive, upstream of Tarry Terrace

EX NMDOT 

TYPE I 

(A CURB)

2 existing curb inlets in 98th St (each side of northbound lanes) 

that drains to roadside swale - total interception for 100-yr event is 

x2.

EX NMDOT 

TYPE I 

(A CURB)

Existing curb inlet on westerly curb of 98th St that drains to 

roadside swale on east side of road.

Total Intercepted Q:

P:\20180059\WR\Calculations\Misc Calcs\Catch Basins\20180059_CDI Analysis.xlsx[98thSt-Exist-100-year]7/26/2017



 

   

APPENDIX C – ALLOWABLE DISCHARGE 

CALCULATIONS



Allowable Discharge Calculations - Developed Conditions 
Westpoint 40 (Avalon Subd. Unit 5) Master Drainage Report

Project No.: 20180059
Prepared By: VCS

Date: 7/23/2019

Outfall & Portion of Project Site
 Drainage 

Area
Allowable 
Discharge

Allowable 
Unit Discharge

Source of Allowable Discharge Criteria

(AC) (CFS) (CFS/AC)
(1) ‐ (2) (3)

DAYTONA ROAD STORM DRAIN ‐ 
TOTAL 

‐ 75 ‐
Existing Daytona Rd storm drain capacity (75cfs for 36" RCP at 1.06% flowing full). Free dicharge allowed per I‐40 South and Unser 
Mini Drainage Master Plan  (Easterling Consultants, November 2014), based on UDC capacity.

ROW (Daytona Road) 1.4 6.2 N/A Free discharge from ROW. (Peak discharge from ROW is 100‐yr, 24‐hr HEC‐HMS results for subbasins DY1.)
ROW‐Offsite (I‐40) 10.0 33.6 N/A Existing offsite flows to be conveyed through project site.

TRACT 2 (North) 9.5 22.0 2.3
Existing Daytona Rd storm drain capacity, free discharge of ROW (Daytona & I‐40), & equal unit discharge between Tracts 2 & 3. 
Offsite I‐40 flows passed through Tract 2 detention basin.

TRACT 3 5.7 13.2 2.3 Existing Daytona Rd storm drain capacity, free discharge of ROW (Daytona & I‐40), & equal unit discharge between Tracts 2 & 3. 

LOS VOLCANES ROAD STORM DRAIN ‐ 
TOTAL

‐ 93 ‐
Existing Los Volcanes Rd storm drain capacity (93cfs for 30" RCP at 4.5% flowing full & 93cfs for 36" RCP at 1.7% flowing full). Free 
dicharge allowed per I‐40 South and Unser Mini Drainage Master Plan  (Easterling Consultants, November 2014), based on UDC 
capacity.

TR6 14.6 46.7 3.2 Existing Los Volcanes Rd storm drain capacity & equal unit discharge between Tracts 6 & 7.
TR7 14.5 46.3 3.2 Existing Los Volcanes Rd storm drain capacity & equal unit discharge between Tracts 6 & 7.

BLUEWATER ROAD STORM DRAIN ‐ 
TOTAL

‐ 145 ‐
Existing Bluewater Rd storm drain capacity (145cfs for 42" RCP at 1.8% flowing full). Maximum of 2.05cfs/ac per Drainage Report 
for West Ridge Mobile Home Park  (Tierra West, October 1997), based on 90th St storm drain capacity

ROW (Bluewater Rd & Daytona Rd) 6.3 23 N/A
Free discharge from ROW. (Peak discharge from ROW is sum of 100‐yr, 24‐hr HEC‐HMS results for subbasins BW1, BW2, BW3, and 
DY2.)

ROW‐Offsite (I‐40) 50.4 10 N/A Portion of offsite flow from I‐40 ROW (135cfs) that is allowed to flow to Bluewater Road storm drain.

TRACT 1 32.7 47.6 1.5
Existing Bluewater Rd storm drain capacity, free discharge of ROW, & equal unit discharge between Tracts 1, 2 (southerly draining 
portion), 9, 10, & 11.

TRACT 2 (South) 4.3 6.2 1.5
Existing Bluewater Rd storm drain capacity, free discharge of ROW, & equal unit discharge between Tracts 1, 2 (southerly draining 
portion), 9, 10, & 11.

TRACT 9 16.1 23.4 1.5
Existing Bluewater Rd storm drain capacity, free discharge of ROW, & equal unit discharge between Tracts 1, 2 (southerly draining 
portion), 9, 10, & 11.

TRACT 10 7.3 10.6 1.5
Existing Bluewater Rd storm drain capacity, free discharge of ROW, & equal unit discharge between Tracts 1, 2 (southerly draining 
portion), 9, 10, & 11.

TRACT 11 16.7 24.2 1.5
Existing Bluewater Rd storm drain capacity, free discharge of ROW, & equal unit discharge between Tracts 1, 2 (southerly draining 
portion), 9, 10, & 11.

Indicates User Input
Indicates Calculated Value

Notes:

(1) Portions of project site, grouped by outfall location.

(2) Allowable discharge at project outfalls (based on downstream capacity) & from each tract or ROW area.

(3) Calculated allowable unit discharge for each tract, based on downstream capacity & contributing ROW/offsite flows.
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APPENDIX D – REFERENCE DOCUMENTS 

1. Plat of Tracts 1 through 12 Avalon Subdivision Unit 5 

2. Excerpts from Amole-Hubbell Drainage Master Plan Update (Wilson & 

Company, 2013) 

3. Excerpts from Drainage Report for West Ridge Mobile Home Park (Tierra      

West, October 1997) 

4. Excerpts from I-40 South and Unser Mini Drainage Master Plan (Easterling 

Consultants, November 2014)   
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2. Hydrologic Analysis 

2.1 Methodology 

The Arid-lands Hydrologic Model-S4 (AHYMO) was used to calculate the 100-year peak 

flow rates and volumetric runoff. The unit hydrograph procedure is utilized in the AHYMO 

program to compute individual sub-basin runoff hydrographs. AHYMO’s hydrologic 

methodology is discussed in the COA’s Development Process Manual (DPM), Chapter 22–

Drainage, Flood Control and Erosion Control (July 1997). The basin’s physical properties 

input into the command include sub-basin area, percent of land treatment types, rainfall 

distribution, and the time to peak. Previous computations for the rainfall distribution and time 

to peak are linked into the command. The “Rainfall” and “Compute LT TP” commands 

compute the rainfall distribution and the time to peak, respectively. The AHYMO computations 

for 24-hour storm will be used for volumes; the 6-hour storm computations will be used for 

peak flow rates.  

Hydrographs were routed using the channel, pipe, and reservoir routing commands. A 

rating curve command, followed by the computed travel time for channels and pipes, was 

used to account for the discharge relations based on headwater and slope. Ponds were 

modeled using the route reservoir command.  Input of the route reservoir command requires 

stage, storage, and discharge for each incremental elevation.  

2.2 Hydrologic Characteristics 

2.2.1 Watershed Delineation 

The Amole-Hubbell Watershed is divided into seven sub-basin for evaluation. The 

following list outlines the seven basins that were delineated: 

1. Powerline Basin (PL) 

2. South Powerline Basin (SP) 

3. Snow Vista Basin (SV) 

4. Amole Basin (A) 

5. Amole del Norte Basin 

o 98th & Central Basin (NE) 

o Unser/214 Basin (U) 

o Tierra Bayita Basin (TB) 

o Atrisco Business Park Basin (AB) 

o Tower/Sage Basin (TS) 

o South Amole del Norte Basin (SA) 

6. Borrega Basin (B) 

7. Rio Bravo Basin (RB) 

The basin boundaries vary slightly from the original DMP. Basin variations are due to 

drainage infrastructure realignments, constructed development since the adopted 

Amole-Hubbell DMP routed runoff differently, and master plans differing from the original 

DMP. The basin names were kept the same as those used in the original Amole-Hubbell 

DMP. The existing sub-basin identifications are 100 series; the proposed sub-basin 

identifications are 200 series.   

Resources used to define sub-basins included 2010 Bernalillo County Light Detection 

and Ranging (LIDAR) mapping data, 2010 Bernalillo County Orthoimagery, and the latest 

COA parcel shapefile. LIDAR point and breakline files were provided by AMAFCA. By using 

the mapping data, contour intervals of 2-ft were generated in AutoCAD.  

2.2.2 Precipitation 

The precipitation depths for the 0.25-, 1-, 6-, and 24-hour storms, 100-year storm 

frequency were obtained from the original Amole-Hubbell DMP. Rainfall amounts were 

gathered from the COA DPM and the National Oceanographic and Atmospheric 

Administration (NOAA), Atlas 14. Table 2-1 lists the precipitation depths used to determine the 

rainfall distribution. 
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Figure 2-1: Amole-Hubbell Watershed Overall Basin Map  
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3.5.2 Unser/214 Basin 

Existing Conditions 

The Unser/214 Area is the smallest sub-basin in the Amole del Norte Basin, with 

approximately 0.57 sq. mi.  It is generally bound by Avalon Road to the south, Unser 

Boulevard to the east, I-40 to the north, and 98th Street to the west.  Off-site runoff enters the 

sub-area at a peak rate equal to 108 cfs from the culvert crossing on the I-40 Diversion 

Channel.  The hydrograph was obtained from the West I-40 DMP by Bohannon Huston, 2013.  

Land uses in the sub-area include industrial, residential, undeveloped platted lots, and mass 

graded platted lots.  There are seven regional ponds, six of which are in a series and referred 

to as the Unser Ponds.  The seventh pond is Pond U214.  Major storm drain systems are 

located on Avalon Road and Unser Boulevard.   

The off-site runoff is conveyed via an incised arroyo, which discharges into Pond U5.  

The residential area in Sub-Basin U103 has free discharge to Unser Ponds, while the 

residential area in Sub-Basin U104 controls runoff via a private pond (Pond U7) prior to 

releasing runoff to the Unser Ponds.  Pond U1 through Pond U3 discharge at the same rate 

as the inflow; thus, not attenuating the runoff.  Pond U6 outlets into a storm drain system on 

Avalon Road, which is connected to the storm drain system on Unser Boulevard.  A storm 

drain system on Bluewater Road intercepts runoff from the industrial area located in 

Sub-Basin U106.  This system also ties into the storm drain system on Unser Boulevard.  The 

analysis point at the intersection of Unser Boulevard and Bluewater Road seems to be high 

for the downstream pipe size.  The pipe size on Unser Boulevard between Bluewater Road 

and Avalon Road is 42” diameter.  Further analysis is needed to confirm if the peak discharge 

at the analysis point is correct, or the pipe should be analyzed for its conveyance capacity.  

The peak discharge may not be correct if the industrial area in Sub-Basin U106 has restricted 

runoff.  Pond U214 accepts water from the storm drain system in Unser Boulevard from north 

of Avalon Road and basin U209. Refer to Appendix A for hydrologic data and existing 

hydrologic model diagram. 

Proposed Conditions 

The off-site runoff is currently conveyed through an incised arroyo discharging into Pond 

U5.   We recommend the offsite flow be cut off and redirected to the La Presa Detention 

Basin.  To accomplish this, the West I-40 channel needs to be completed from 98th St to La 

Presa Dam.  The Dam was designed to take this flow.  This diversion will eliminate the need 

for additional storage volume downstream in the Unser/214 basin. Recommendations for 

storm drainage ponds and infrastructure can be found below. Refer to Table 3-10 for 

hydrologic data and Figure 3-12 for proposed hydrologic model diagram. 

Recommendations: 

Below are the recommendations from 1999 Amole-Hubbell DMP for the basin along with 

the status of the recommendation. 

 No recommendations from the 1999 Amole Hubbell DMP 

Additional Recommendations for the basin based on updated basin analysis are below: 

 Due to the current zoning of SU-1 in Basin 202.1, Ponds U5 and U6 will need to 

remain and the basin needs to have a runoff restriction of 2.0 cfs per acre to 

avoid downstream improvements. Previous reports have modeled the basin as 

residential and once the basin is developed hydrology should be redone to 

determine if the runoff restriction is still valid.  Developer cost. 

 Remove the offsite flow by eliminating the pipe connection north of I-40 and  

completing the construction of the West I-40 channel to La Presa Dam. 

 Install a 30” orifice plate in the outlet structure on pond U1 to restrict flows to the 

storm drain system.  

 Increase Storm drain size in Unser Blvd from a 42” to a 60” from Bluewater Rd to 

Avalon Rd  
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Figure 3-11: Unser/214 - Proposed Basin Map 
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 Table 3-10: Unser/214 Area - Proposed Sub-Basin Peak Discharge and Volumes 

Sub-Basin Area (ac) Q100yr-6hr (cfs) V100yr-24hr (ac-ft) 

U201 23 99.89 4.316 
U202.1 43 176.49 7.502 
U202.2 30 104.70 4.227 
U203 34 124.07 4.784 
U204 32 113.17 4.334 
U205 51 176.04 8.550 
U206 62 189.28 10.116 
U207 29 114.77 4.610 
U208 25 98.33 3.902 
U209 21 85.47 3.341 

Figure 3-12: Unser/214 Area - Proposed Hydrologic Model Diagram 



 

38 

  



 

39 

3.5.3 Tierra Bayita Area 

Existing Conditions 

 The Tierra Bayita Basin is approximately 1.40 sq. mi. and is irregularly shaped with I-40 

bounding the north, 98th Street bounding the west, Eucariz Avenue being the most southern 

boundary, and Coors Boulevard being the most eastern boundary. Several land uses in Tierra 

Bayita Basin include industrial, commercial, undeveloped platted lots, mass graded platted 

lots, and residential.  Main storm drain systems have been constructed in the Tierra Bayita 

Basin. Stub-outs have been set along the storm drain portion on Bluewater Road. Most 

developments are allowed free discharge to the public storm drain. The developments in Sub-

Basin TB103 and TB105 were required to construct Pond TB2 and Pond TB3, respectively. 

There are three major storm drain systems which convey runoff to the Tierra Bayita Channel. 

Runoff from Sub-Basin TB101 and Sub-Basin TB102 is retained in Pond TB1. Once 

these sub-basins are developed, the storm drain on Bluewater Road will intercept its 

controlled runoff release. From the Bluewater Road and 90th Street intersection, this storm 

drain system bends 90 degrees and follows 90th Street to Volcano Road, then bends at 

90th Street to Bridge, then finally it runs along Bridge Boulevard until outletting into the Tierra 

Bayita Channel. Pond TB2 and TB3 release a controlled rate into this system. A lateral is 

extended from 90th Street on Central Avenue to the two cell pond located in the 98th & Central 

Area. 

The second major storm drain in the Tierra Bayita Basin is on Sunset Garden Road, 

which begins near its intersection with 86th Street and runs east to Unser Boulevard, then 

north on Unser Boulevard until emptying into the Tierra Bayita Channel. This system receives 

free discharge from its respective drainage area. The third system begins in the Unser/214 

Area.  The portion in the Tierra Bayita Basin is in Unser Boulevard from Avalon Road to Tierra 

Bayita Channel. Refer to Appendix A for hydrologic data and existing hydrologic model 

diagram. 

 

Proposed Conditions 

Per the Bluewater Road near 90th Street Drainage Analysis by Tierra West dated 12-20-

01 basins 202.1 and 202.2 have been restricted to 2.05 cfs/ac.  To achieve this restriction, 

ponds were created in AHYMO to reduce runoff to the restricted rate.  Also, in the proposed 

condition TB 101 has been shifted to the 98th & Central Basin. The Coors North South pond in 

the proposed condition is overtopping.  The pond needs to be increased in size to hold 75 ac-

ft of runoff.  Refer to Table 3-11 for hydrologic data and Figure 3-14 for proposed hydrologic 

model diagram. 

Recommendations: 

Below are the recommendations from 1999 Amole-Hubbell DMP for the basin along with 

the status of the recommendation: 

 No recommendations from the 1999 Amole Hubbell DMP 

Additional Recommendations for the basin based on updated basin analysis are below: 

 Restrict future basin flows to 2.5 cfs/acre for basins 202.1 and 202.2. 

 Increase volume of Coors N-S Pond to 75 ac-ft.   
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Figure 3-13: Tierra Bayita Area - Proposed Basin Map 
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Figure 3-14: Tierra Bayita Basin - Proposed Hydrologic Model Diagram 
Figure 3-14: Tierra Bayita Basin - Proposed Hydrologic Model Diagram 
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Table 3-11: Tierra Bayita Area - Proposed Sub-Basin Peak Discharge and Volumes 
Sub-Basin Area (ac) Q100yr-6hr (cfs) V100yr-24hr (ac-ft) 

TB202.1 88 286.10 11.871 
TB202.2 56 234.77 9.208 
TB203 32 123.90 4.854 
TB204 25 106.80 4.584 
TB205 29 115.37 4.583 
TB206 16 64.63 2.570 
TB207 44 180.99 7.480 
TB208 32 125.02 5.303 
TB209 20 85.75 3.659 
TB210 47 175.08 7.917 
TB211 15 66.05 2.870 
TB212 44 159.66 7.680 
TB213 30 133.59 5.771 
TB214 17 68.55 2.713 
TB215 72 195.06 9.623 
TB216 21 89.82 3.817 
TB217 12 50.87 2.147 
TB218 23 73.14 2.353 
TB219 15 58.43 2.347 
TB220 24 96.97 3.995 
TB221 37 137.45 5.770 
TB222 45 155.17 7.233 
TB223 46 129.70 6.937 
TB224 102 236.51 15.234 

TB202.1 88 286.10 11.871 
 

  



 

Appendix A-13 

Figure A-11: 98th & Central, Unser/214 and Tierra Bayita Area - Existing Basin Map 



Martin J. Chavez, Mayor 

Sara McCollam 
Tierra West, LLC 
4421 McLeod RoadNE, SuiteD 
Albuquerque, New Mexico 87109 

CITY OF 
Albuquerque 

January 20, 1998 

RE: Drainage Report and Grading and Drainage Plan for West Ridge Mobile Home 
Park (K9/D6) Submitted for Preliminary Plat, Site Development Plan, Building 
Permit and Grading Permit Approval, Engineer's Stamp Dated 1/9/98. 

Dear Ms. McCollam: 

Based on the information provided in the submittal of January 9, 1998, the above referenced plan 
and report are approved for Preliminary Plat, Site Development Plan and Building Permit 
Approval. 

As you are aware, Agreement and Covenants are required for each of the proposed ponds prior to 
Work Order approval. The Grading and Drainage Certification is required prior to release of 
Financial Guarantees. 

If you have any questions, please call me at 924-3982. 

Sincerely, 

~~ 
Susan M. Calongne, P.E. 
City/County Floodplain Administrator 

c: Ronald R. Bohannan, P.E. 
Fred Seeley, Great Western Realty 
File 

Good for You. Albuquerque! 
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Off~site Drainage Management Plan 

The site is currently undeveloped and drains to the southeast with 44.27 cfs of 

undeveloped runoff. The offsite undeveloped flows impacting the site have been divided into 

six basins, Basins 103, 108, 109, 112a, 112b, and 113a. These six basins consist of several 

smaller basins that were used for ease in computation but are not needed for narrative 

purposes. Basin 103 consists of basins 1 03a and 1 03b. Basin 1 08 consists of basins 1 08.1 

and 109a. Basin 109 consists of basins 109b and 110. (see attached exhibit). These basins 

directly impact the site from the northwest. 

Undeveloped flows that consist of Basins 103, 109, 112a, 113a will be cut off from the 

site by Bluewater Road. This undeveloped offsite flow will be ponded in an temporary off-site 

pond north of Bluewater Road and west of 941h Street (Pond 3). Pond 3 will be designed for 

the undeveloped upstream runoff. The pond will not have capacity for developed flows and is 

not intended as an outfall for upstream basins. Offsite Basins 108, and 112b will be captured 

in a proposed 48" RCP storm sewer in Volcano Road and routed to a proposed retention pond 

on the mobile home park site (Pond 2a). 

In the future, the developed flows from the west will be cut off by Interstate 40 and 981h 

Street. The temporary retention ponds will be removed and the proposed storm sewer will be 

designed for the developed flows east of 981
h Street. 

Interim Solution 

Basin 103 consists of the area west of Interstate 40. Basin 1 03 has an undeveloped 

runoff of 109.89 cfs. This basin flows southeast and passes under the Interstate through a 

series of existing culverts. The runoff will be detained in a temporary off-site retention pond 

located north of Bluewater Road (Pond 3). In the future, the developed runoff from Basin 103 

will not affect the site as it will be contained at the Interstate with the 1-40 Interceptor Project. 
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Basins 1 09 is located between Interstate 40 and 98th Street. Basin 1 09 has an 

undeveloped runoff flow of 44.20 cfs. This basin drains southeast towards the site and will be 

contained in the same temporary off-site retention pond (Pond 3) located north of Bluewater 

Road (Pond 3). In the future, Basin 109 will be intercepted by 98th Street and will not affect the 

site. 

Basin 112a will have an undeveloped runoff of 21.57 cfs and is located between 98th 

Street and the site. This runoff will be captured in the temporary retention pond (Pond 3) 

located north of Bluewater Road. 

Basin 113a will have an undeveloped runoff of 30.30 cfs and is located north of basin 

112a and east of 98th Street. The basin consists of the northern portion of the floodplain 

impacting the site. This runoff and the floodplain will be captured in the temporary retention 

pond (Pond 3) located north of Bluewater Road. 

The proposed off-site retention pond (Pond 3) is located north of Bluewater Road. It 

will collect a total flow of 205.96 cfs. The pond has a capacity of 6.46 ac-ft which is greater 

than the required capacity of 5.86 ac-ft. In the event of an emergency, the runoff will 

overflow from a 70.0 foot wide spillway. The pond will be removed after 98th Street is improved 

and the offsite basins intercepted. 

Basin 1 08 drains east towards the site and is too far south to be captured in the 

temporary retention pond near Bluewater Road. Basin 1 08 has an undeveloped runoff of 

120.95 cfs. This basin will sheet flow east until it reaches the western edge of the mobile 

home park and is directed south to Volcano Road via a waterproofed wall. The flows will then 

be conveyed to Volcano Road and captured in a cattleguard inlet. The proposed 48" RCP 

storm drain in Volcano Road has been designed to have capacity for the undeveloped flows 

from west of the site. The 48" RCP storm drain will transport the off-site flows to a proposed 

on-site temporary retention pond (Pond 2a). In the future, Basin 108 will be intercepted by 
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improvements in 98th Street and will no longer affect the site. 

Basin 112b will flow east with an undeveloped runoff of 53.~3 cfs. This basin is located 

between 98th Street and the site, and south of Basin 112a. Basin 112b will be captured by the 

storm drain in Volcano Road and conveyed to the proposed on-site retention pond (Pond 2a). 

Offsite basins 108, and 112b will drain to a proposed on-site retention pond (Pond 2a) 

located in the southeast comer of the mobile home park. A total of 1 0.43 ac-ft of volume from 

the undeveloped off-site flows and the developed on-site flows must be ponded on the site. 

There will be a large pond (Pond 2a) in the southeast comer of the mobile home park and a 

second smaller pond (Pond 2b) located near the basketball court in the center of the site. 

Pond 2a will have a capacity of 9.9813 ac-ft and Pond 2b will have a capacity of 0.49 ac-ft. 

These two ponds total10.47 ac-ft which is greater than the 10.43 required. In the event of an 

emergency, the runoff from Pond 2a will overflow from a 90.0 foot wide spillway. 

The proposed 48" RCP storm drain in Volcano Road has been designed to carry the 

undeveloped flow of 17 4.18 cfs from the offsite basins to the retention pond (Pond 2a). A 

cattle guard inlet will capture the offsite flows as they enter Volcano Road at the west end of 

the mobile home park. In the future, when downstream improvements are constructed, the 

on-site retention ponds will be removed and a permanent detention pond constructed. The 

upstream basins will be cut off at 98th Street when upstream improvements are constructed. 

The storm drain in Volcano Road will be required to convey the offsite developed basin 120-4 

with a developed runoff flow of 52.60 cfs and the controlled discharge from the site of 56.31 

cfs, which is a total of 108.91 cfs. 

Future Solution 

The developed future basins are based on the City of Albuquerque's long range storm 

sewer plan for the 98th Street and 1-40 area. According to this plan, the site is located within 
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City of Albuquerque Developed Basin ap 
Sub-basins for Storm Sewer Analysis 



Basin 120 (see attached developed offsite basin map). Basins 100 and 110 are routed 

through Basin 120. Basin 1 OD and 11 D are located northwest of the site between 98th Street 

and 1-40. Basin 120 includes the area north of the site all the way to 1-40. These three basins 

flow to a proposed 66" storm drain in goth Street. 

The original hydrology for the proposed storm drain in goth Street estimated the flow 

from Basins 100, 11 D, and 120 to be 364 cfs. New hydrology for the area estimates the 

developed runoff for the area as 595 cfs. The proposed 66" RCP in goth Steet was designed 

using the old hydrology and will not have capacity for the new runoff flow of 595 cfs. The City 

of Albuquerque has made no provisions for the discrepancy. For the purposes of this report, 

we have assumed each tract will be required to detain the difference in flows onsite. A portion 

of each basin is right-of-way belonging to the State Highway Department. This ROW is 

undeveloped with no improvements planned. This land cannot be expected to detain the 

difference in flows. The undeveloped right-of-way will discharge a total of 63.09 cfs. This 

leaves 300.70 cfs for the developable portion of the basins to discharge. There is a total of 

146.94 developable acres in the three basins. This will be an allowable discharge of 2.05 

cfs/acre, not including the ROW which will discharge the existing undeveloped flow rate. The 

allowable discharge rate includes street flow from streets within and adjacent to each parcel. 

This offsite flow must be routed around the site in a storm sewer system located within 

the public streets. A 48" RCP storm sewer in Bluewater west of 94th Street will collect the 

offsite flows from the north, which includes Basins 100, 11 D, and 120-2 and the ROW areas. 

This is a total developed flow of 152.49 cfs. The storm drain in Bluewater will connect to a 

proposed 48" RCP storm sewer in 94th Street. The storm drain in 94th Street will connect to a 

54" storm drain Avalon. This system will convey the developed flows from the RV Park, Basin 

120-6 and Basin 120-1, located south of Bluewater Road and north of Avalon Road, and also 

the incoming flows from the Bluewater storm drain. The Avalon storm sewer will convey a total 
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of 219.32 cfs from the developed upland basins and the RV park. The 54" storm drain in 

Avalon will flow east to goth Street. A second storm drain located west of 94th Street in 

Bluewater will convey the 14.66 cfs from Basin 120-3 via a 24" pipe to goth Street. At goth 

Street the 60" RCP storm drain will flow south until it connects with the proposed 66" storm 

sewer located at the intersection of goth Street and Volcano Road. 

The storm sewer in Volcano Road will collect the flow from the west of the site. The 

developed offsite basin 120-3 has a developed runoff of 52.60 cfs. A 48" RCP storm drain in 

Volcano Road will collect the developed flows from Basin 120-3. This storm drain has been 

sized for the offsite undeveloped flow rate of 174.18 and will have capacity for the 52.60 of 

developed future offsite flows. 

When the temporary on-site retention pond is removed, the developed flows from the 

mobile home park will drain to the storm drain in Volcano Road. The 48" RCP storm drain will 

contain 108.91 cfs at this point. The 60" RCP in north goth Street will connect to the storm 

drain in Volcano and a total of 364.31 cfs will continue to drain east in a 66" RCP in Volcano 

Road to south goth Street. This storm sewer will connect to the proposed 66" storm sewer in 

goth Street and the flows conveyed south to the eventual outfall. 

On-Site Drainage Management Plan 

The proposed drainage solution is to route the onsite runoff to three temporary 

retention ponds located on site. One retention pond (Pond 1) will be located on the future RV 

park site. The other two ponds (Ponds 2a and 2b) will be located on the proposed mobile 

home park site. The undeveloped offsite runoff from basins 108 and 112b will be ponded in 

the mobile home park site in the onsite retention pond (Ponds 2a). 

In the future, the developed flows from offsite basins Basin 1 03, 108, and 109 will be 

intercepted by Interstate 40 and 98th Street. The offsite developed runoff from basins 112a 

















1-40 South and Unser Mini Drainage Master Plan 

The peak flow at AP-7 was 72 cfs in the 1 00-yr-24 hr. storm. This flow was used to size the 
proposed storm drain in Los Volcanes Road as it was higher than the 100-yr-6 hr. storm. It was 

determined that a 36 inch storm drain would be sufficient to convey fully developed flows in Los 

Volcanes Road. See Appendix B.4 for detailed calculations. 

F. Conclusions/Discussion 

The general conclusion of this DMP is that the UDC ponds will have sufficient capacity to 

handle the developed conditions 100-yr-24-Hr runoff volume. In other words, subbasins C-l.D 

and C-2D.1 should be able to free discharge into Pond 4 without compromising the downstream 

capacity of the UDC. By making Pond 5 into a permanent pond and modifying its outfall 

structure to restrict the outflow, the entire system is able to operate well within the bounds of 

COA guidelines for the design and function of ponds. 

The reductions in Pond 5 outflow provide flexibility to the future development of the subbasins 

C-1 and C-2D.1 as the Smith Master plan as well as this DMP indicates that these subbasins 

assume to drain to Pond 4. 

A recently completed 1 ft. interval topographic survey indicates that the side slopes of Pond 5 are 

much steeper than the 1 V:3H slopes shown on the as-builts. This means that there is more 
storage available at Pond 5 than what is being modeled. This also provides a lot of flexibility to 

the final design of Pond 5 in terms of incorporating water quality features (if required or desired) 

while restricting the discharge in order to maximize the available storage in the pond and 
minimize the cost of any required modifications to the outlet structure. 

Manning's Equation was used to determine the appropriate storm drain pipe stze to the 

developed conditions from C-1, C-2D.1 and fully paved Los Volcanes Rd. A 36 inch RCP will 

safely convey the 72 cfs. See detailed calculations in Appendix B.4. 

Using HEC-HMS with TR 55 CN hydrology rather than the traditional AHYM0'97 raises the 

question as to its effect on the modeling results compared to what was previously generated 

using AHYMO. Referring to Table 1, it is clear that the net results are almost identical in terms 

of the resulting impact on downstream facilities as determined by volumes stored and freeboard 

retained in Ponds 4 and 6 when compared to the developed conditions Smith Westside Transit 

Facility model and that any differences found are not significant. Note that the modeling 
performed for this study assumed 100°/o of the runoff from the future impervious areas 
south of Daytona (assumed at 90% impervious) is an extremely conservative assumption, 
particularly given that the proposed FedEx development plans are in the 75% range. 
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A-1D
Drainage

Area = 19.76

A-2D
Drainage
Area =

11.58 ac

A-3D
Drainage Area

= 19.63 ac

C-1D
Drainage
Area =
6.58 ac

C-2D.1
Drainage
Area =

12.38 ac
C-2D.2

Drainage
Area =

21.32 ac

LV-1
Drainage
Area =
0.72 ac

LV-2
Drainage

Area
= 1.23 ac

D-1.1
Drainage

Area
= 0.57 ac

D-1.2
Drainage

Area
= 1.27 ac

WATERSHED NORTH OF I-40 NO
LONGER DRAINS INTO THE STUDY

AREA DUE TO THE UNSER
INTERCEPTOR

POND 6

POND 5

POND 4

WEST SIDE TRANSIT CENTER

O-1
Drainage

Area = 2.85

!e !e

!e !e

!e !e !e

!e

!e !e
!e

AP-1.1
Q100 = 33.3 cfs
V=2.28 ac-ft

AP-1.2
Q100 = 28.9 cfs
V =1.61 ac-ft

AP-2
Q100 =102.7 cfs
V=6.46 ac-ft

AP-3
Q100 = 170.1 cfs
V = 10.5 ac-ft

AP-4
Q100 = 1.57 cfs
V= 0.138 ac-ft

AP-5
Q100 =3.02 cfs
V = 0.261 ac-ft

AP-5.1
Q100 = 3.86 cfs
V = 0.314 ac-ft

AP-6
Q100 = 6.87 cfs
V = 0.575 ac-ft

AP-7
Q100 = 22.4 cfs
V = 1.75 ac-ft

AP-7.1
Q100 = 14.2 cfs
V = 0.96 ac-ft

AP-8
Q100 = 63.6 cfs
V = 12.2 ac-ft

!e

AP-1
Q100 =99.6 cfs
V = 6.23 ac-ft

I40_1
AREA =7.4 ac

I40_2
AREA =4.0 ac

I40_3
AREA =2.1 ac

I40_4
AREA =2.0 ac
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EASTERLING CONSULTANTS
I-40 SOUTH AND UNSER

DIVERSION MINI DMP
PLATE 1

EXISTING CONDITIONS DRAINAGE BASIN
MAP WITH HEC-HMS INPUT AND OUTPUT

SUMMARY
JULY, 2014

¯
SUBBASIN BOUNDARY

LEGEND

A-2D SUBBASIN ID

0 100 20050

Feet

AP-1
!e

ANALYSIS POINT

FLOW DIRECTION

LONGEST FLOWPATH FOR Tc

Elevation Storage Disharge
ft. ac-ft. cfs

5170 0 0
5171 0.14 4
5172 0.83 6.2
5173 1.77 7.9
5174 2.79 9.2
5175 3.87 10.4
5176 5.04 11.5
5177 6.27 79.5
5178 7.46 86.1
5179 9.01 93.2

EX POND 6 RATING CURVE

DATA FROM MASTER DRAINAGE 
PLAN FOR THE WEST SIDE TRANSIT 
FACILITY

Elevation Storage Disharge
ft. ac-ft. cfs

5147 0 0
5148 0.08 0
5149 0.51 3
5150 1.3 5.7
5151 2.29 7.5

5151.9 3.26 8.7
5152 3.37 11.7

5152.5 3.94 50.6
5153 4.52 92.5
5154 5.76 104.3
5155 7.18 115.9
5156 8.51 124.6

EX POND 4 RATING CURVE

DATA FROM MASTER DRAINAGE 
PLAN FOR THE WEST SIDE TRANSIT 
FACILITY

I40 MEDIAN DROP

Sub-basin Area Weighted 

Curve 

Number

% 

Impervious

Tc                   Q100 cfs/acre V100

(acres) A B C D % (mins)  (cfs)  (ac-ft)

A-1D 19.8 69 58 42 0 0 0 12 9.75 0.49 0.71

A-2D 11.6 90 53 47 0 0 90 12 42.3 3.65 2.33

A-3D 19.6 91 28 72 0 0 90 12 71.4 3.64 3.95

C-1D 6.6 63 100 0 0 0 0 12 1.56 0.24 0.14

C-2D.1 12.4 65 86 14 0 0 0 12 3.86 0.31 0.31

C-2D.2 26.8 69 58 42 0 0 0 12 14.2 0.53 0.96

D-1.1 0.6 87 37 63 0 0 60 12 1.79 3.22 0.10

D-1.2 1.3 87 37 63 0 0 60 12 3.98 3.14 0.22

LV-1 0.7 87 32 68 0 0 60 12 2.25 3.12 0.12

LV-2 1.2 87 32 68 0 0 60 12 3.80 3.10 0.21

O-1 2.9 66 72 27 0 0 0 16 0.10 0.04 0.08

I40_1 7.4 89 0 100 0 0 90 18 21.9 2.97 1.49

I40_2 4.0 89 0 100 0 0 90 12 14.40 3.64 0.80

I40_3 2.1 89 0 100 0 0 90 12 7.55 3.64 0.42

I40_4 2.0 83 100 0 0 0 90 12 7.03 3.56 0.39

Percent of Hydrologic Soil Group

Existing Conditions Summary of Input and Output Parameters

Pond Model 
Description

Design 
Volume 

100 Yr-
24 Hr 
Peak 

Storage 
Volume 

100 Yr-
24 Hr 
Inflow 

Volume

100 Yr-
24 Hr 

Outflow 
Volume

100 Yr-
24 Hr 
Inflow

100 Yr-
24 Hr 

Outflow

Elevation 
of 

Emergency 
Spillway

100 Yr-24 
Hr Peak 
Water 

Surface 
Elevation

Freeboard 
from 

Emergency 
Spillway

Available 
Storage

Comments

ac-ft ac-ft ac-ft cfs cfs cfs ft ft ft ac-ft

a a b
Pond 4 Ex 

Conditions 
HEC-HMS

8.51 3.49 12.2 12.2 63.6 19.6 5155.1 5152.1 3.0 5.02

Pond 6
Ex 

Conditions 
HEC-HMS

9.01 5.74 10.5 10.5 170.1 50.4 5177.9 5176.57 1.3 3.27

a- All values reported on this table are taken directly from The Master Drainage Plan for the West Side Transit Facility
100 Yr 24 Hr rainfall depth based on lates NOAA Atlas 14 data
b -  Freeboard = Elevation of Emergency Spillway - Peak Water Surface Elevation

Model uses current 
watershed conditions  
using latest NOAA 14 100 
Yr-24 Hr rainfall depth of 
2.52 in. Pond 5 not 
modeled 

Summary of Pond Routings

                 EXISTING CONDITIONS    HEC-HMS INPUT PARAMETERS

General Subbasin Data Time of Concentration (Tc) Data  Lag Time Results Tc   and   tp   Results
 Upper Reach or Entire Reach                                                                                          

(0 to 400-ft length)
Middle  Reach                                                                                     

(400 to1600-ft length)
Lag Time Lag Time Actual 

Tc 
Final  

Tc
Tp                      Composite 

CN
Sub-
basin

Sub-
basin

Sub-
basin 
Area

Sub-
basin 
Area

Number 
of 

Reaches

L           
Length of 
Longest 
Water- 
course

Lca          
Centroid 
Length

Sc                
Composite 

Slope 

Kc                  
Composite 

K

Top 
Elevation 

at 
beginning 

of 
water 

course

Bottom 
Elevation

Length
(L1)

Slope
(S1)

KN1 K1 V1 Elevation 
at 

lower end
of 

water 
course

Length
(L2)

Slope
(S2)

KN2 K2 V2

   

acres sq mi ft ft ft/ft  ft ft ft ft/ft ft/sec ft ft ft/ft ft/sec (hours) (minutes) hours hours hours  
a acres a a a i j a a a d b e a a d b e (k) f g  h a

A-1D 19.758 0.0309 2 1,642 NA 0.0292 1.4457 5258 5252 400 0.0150  1.0 1.22 5210 1,242 0.0338  2.0 3.68 0.15 9 0.18 0.20 0.13 69 A-1D
A-2D 11.581 0.0181 2 986 NA 0.0144 1.2671 5221.19 5210 400 0.0280  1.0 1.67 5207 586 0.0051  2.0 1.43 0.15 9 0.18 0.20 0.13 90 A-2D
A-3D 19.628 0.0307 2 878 NA 0.0207 1.4012 5203.2 5193 400 0.0255  1.0 1.60 5185 478 0.0167  2.0 2.59 0.15 9 0.12 0.20 0.13 91 A-3D
C-1D 6.581 0.0103 2 553 NA 0.0651 0.4480 5256 5250 400 0.0150 0.7 0.86 5220 153 0.1961 2.0 8.86 0.15 9 0.13 0.20 0.13 63 C-1D

C-2D.1 12.376 0.0193 2 844 NA 0.0332 0.8183 5216 5210 400 0.0150  0.7 0.86 5188 444 0.0495  2.0 4.45 0.15 9 0.16 0.20 0.13 65 C-2D.1
C-2D.2 26.803 0.0419 2 1,544 NA 0.0233 1.6145 5206 5192 400 0.0350  1.0 1.87 5170 1,144 0.0192  2.0 2.77 0.15 9 0.17 0.20 0.13 69 C-2D.2
D-1.1 0.556 0.0009 2 460 NA 0.0130 1.0571 5212 5207 400 0.0125 1.0 1.12 5206 60 0.0167 2.0 2.58 0.15 9 0.11 0.20 0.13 87 D-1.1
D-1.2 1.268 0.0020 2 953 NA 0.0210 1.3981 5206 5198 400 0.0200  1.0 1.41 5186 553 0.0217  2.0 2.95 0.15 9 0.13 0.20 0.13 87 D-1.2
LV-1 0.721 0.00113 2 607 NA 0.0478 1.2222 5217 5196 400 0.0525 1.0 2.29 5188 207 0.0386 2.0 3.93 0.15 9 0.06 0.20 0.13 87 LV-1
LV-2 1.225 0.00191 2 967 NA 0.0248 1.4428 5188 5175 400 0.0325 1.0 1.80 5164 567 0.0194 2.0 2.79 0.15 9 0.12 0.20 0.13 87 LV-2
O-1 2.852 0.00446 2 1,870 NA 0.0171 1.4742 5214 5200 400 0.0350 0.7 1.31 5182 1,470 0.0122 2.0 2.21 0.20 12 0.27 0.27 0.18 66 O-1

I40_1 7.3624 0.0115 2 1,479 NA 0.0176 1.0249 5276 5273.5 400 0.0063 0.7 0.55 5250 1079 0.0218 2.0 3.0 0.23 14 0.30 0.30 0.20 89 I40_1
I40_2 3.959 0.00619 2 806 NA 0.0199 1.0426 5250 5242 400 0.0200 0.7 0.99 5234 406 0.0197 2.0 3 0.15 9 0.15 0.20 0.13 89 I40_2
I40_3 2.0761 0.00324 2 409 NA 0.0171 0.6681 5234 5228 400 0.0150 0.7 0.86 5227 9 0.1111 2.0 7 0.15 9 0.13 0.20 0.13 89 I40_3
I40_4 1.9764 0.00309 1 341 NA 0.0176 0.7000 5227 5221 341 0.0176 0.7 0.93 5221 1 0.0000 2.0 0 0.15 9 0.10 0.20 0.13 83 I40_4

(a) All measurements were obtained from the Drainage Basin Maps, based on Lidar contour mapping dated 2010.
(b) Obtained from Table F-5 in the DPM, pg. 22-64.  
(d) Obtained from Table F-6 in the  DPM, , pg. 22-64.
(e) V= 10*K*S^0.5  -  determined from V=K * (S*100 )^0.5
(f) See DPM, pages 22-63 through 22-65 for following formulas :
   If L < 4000 ft, then
       Tc= (L1/V1 + L2/V2 + L3/V3)3600 sec/hour     
   If L is between 4,000 ft and 12,000 ft, then
       Tc=  ((12,000-L) / (72,000*K*s^0.5)) + ((L-4000)*Kn*(Lca/L)^0.33 / (552.2*s^0.165))            (ignore upper reach K - it is insignificant for long lengths and assume middle reach K for this equation)
   If L > 12000 ft, then
       Tc= (4/3)*26*Kn*((L*Lca/(5280^2*(s*5280)^0.5))^0.33)
(g) Tc= if Tc is computed to be less than 0.2 hours, then use 0.2 hours        DPM pg. 22-37
(h) Tp= (2/3)*Tc       per DPM pg. 22-36
(i) Sc= (L1*S1+L2*S2+L3*S3)/L         per DPM pg. 22-65
(j) Kc= (L/S^0.5) / (L1/(K1*S1^0.5) + L2/(K2*S2^0.5) + L3/(K3*S3^0.5))         per DPM pg. 22-65
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A-1D
Drainage

Area
= 19.76 ac

A-2D
Drainage
Area =

11.58 ac

A-3D
Drainage Area

= 19.63 ac

C-1D
Drainage
Area =
6.58 ac

C-2D.1
Drainage
Area =

12.38 ac

C-2D.2
Drainage

Area = 26.8
ac

LV-1
Drainage
Area =
0.72 ac

LV-2
Drainage

Area
= 1.23 ac

D-1.1
Drainage

Area
= 0.57 ac

D-1.2
Drainage

Area
= 1.27 ac

WATERSHED NORTH OF I-40 NO
LONGER DRAINS INTO THE STUDY

AREA DUE TO THE UNSER
INTERCEPTOR

POND 6

POND 5

POND 4

WEST SIDE TRANSIT CENTER

O-1
Drainage Area

= 2.85 ac

!e !e

!e !e

!e !e !e

!e

!e
!e

AP-1.1
Q100 = 91.9 cfs
V=5.58 ac-ft

AP-1.2
Q100 = 28.9 cfs
V =1.60 ac-ft

AP-2
Q100 =162.2 cfs
V=9.79 ac-ft

AP-3
Q100 = 231.5 cfs
V = 13.8 ac-ft

AP-4
Q100 = 23.9 cfs
V= 1.32 ac-ft

AP-5
Q100 = 25.2 cfs
V = 1.47 ac-ft

AP-5.1
Q100 = 45.1 cfs
V = 2.49 ac-ft

AP-6
Q100 = 69.2 cfs
V =3.96 ac-ft

AP-7
Q100 = 72.1 cfs
V = 4.21 ac-ft

AP-7.1
Q100 = 98.2 cfs
V = 5.43 ac-ft

AP-8
Q100 = 147.1 cfs
V = 23.5 ac-ft

!e

AP-1
Q100 = 162.4 cfs
V =9.53 ac-ft

!e

!e

AP-P5
Q100 = 93.3 cfs
V = 19.2 ac-ft

AP-P6
Q100 = 83.6 cfs
V = 13.8 ac-ft

36 in. SD PIPE
Q100 =83.6 cfs
Qmax based 
on as-builts
=109 cfs

48 in. SD PIPE
Q100 per as built
142.7 cfs

!e

PROPOSED 
FUTURE 94TH 
STREET ALIGNMENT

I40_1
AREA = 7.4 ac

I40_2
AREA = 4 ac

I40_3
AREA = 2.1 ac

I40_4
AREA = 2 ac

EXISTING BRUCKNERS
          TRUCKSTOP

G

LOCATION OF PLUGGED 
MIREHAVEN TRIBUTARY  C 
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EASTERLING CONSULTANTS
I-40 SOUTH AND UNSER

DIVERSION MINI DMP
PLATE 2

FINAL DEVELOPED  CONDITIONS
DRAINAGE BASIN MAP

JULY, 2014

¯
SUBBASIN BOUNDARY

LEGEND

A-2D SUBBASIN ID

0 100 20050

Feet

AP-1
!e

ANALYSIS POINT

FLOW DIRECTION

LONGEST FLOWPATH FOR Tc

Elevation Storage Disharge
ft. ac-ft. cfs

5170 0 0
5171 0.14 4
5172 0.83 6.2
5173 1.77 7.9
5174 2.79 9.2
5175 3.87 10.4
5176 5.04 11.5
5177 6.27 79.5
5178 7.46 86.1
5179 9.01 93.2

EX POND 6 RATING CURVE

DATA FROM MASTER DRAINAGE 
PLAN FOR THE WEST SIDE TRANSIT 
FACILITY

Elevation Storage Disharge
ft. ac-ft. cfs

5147 0 0
5148 0.08 0
5149 0.51 3
5150 1.3 5.7
5151 2.29 7.5

5151.9 3.26 8.7
5152 3.37 11.7

5152.5 3.94 50.6
5153 4.52 92.5
5154 5.76 104.3
5155 7.18 115.9
5156 8.51 124.6

EX POND 4 RATING CURVE

DATA FROM MASTER DRAINAGE 
PLAN FOR THE WEST SIDE TRANSIT 
FACILITY

I40 MEDIAN DROP
INLETS

Elevation Storage Disharge
ft. ac-ft. cfs

5160 0 0
5161 0.02 4
5162 0.37 6.5
5163 0.76 8.2
5164 1.19 9.7

5164.5 1.42 41.6
5165 1.66 93

5165.5 1.89 106.3
5166 2.12 116.7
5167 2.74 132.6
5168 3.35 146.8

5168.8 3.87 157.2
5169 4.01 160
5170 4.73 172

EX POND 5 RATING CURVE

DATA FROM MASTER DRAINAGE 
PLANE FOR THE WEST SIDE TRANSIT 
FACILITY

Elevation Storage Discharge
ft. ac-ft. cfs
a a b

5160 0 0.0
5161 0.02 3.8
5162 0.37 5.3
5163 0.76 6.5
5164 1.19 7.6

5164.5 1.42 8.0
5165 1.66 8.5

5165.5 1.89 8.9
5166 2.12 9.3
5167 2.74 10.0
5168 3.35 10.7

5168.8 3.87 11.2
5169 4.01 11.3
5170 4.73 12.0

DEVEX Option 1 POND 5 RATING CURVE 
WITH 12 IN. ORIFICE

a- DATA FROM MASTER DRAINAGE PLAN FOR 
THE WEST SIDE TRANSIT FACILITY
b- DISCHARGE BASED ON ORIFICE EQN. SEE 
APPENDIX B.4 FOR COMPUTATION

Sub-basin Area Weighted 

Curve 

Number

% 

Impervious

Tc                   Q100 cfs/acre V100

(acres) A B C D % (mins)  (cfs)  (ac-ft)

A-1D 19.8 90 58 42 0 0 90 12 72.20 3.65 3.99

A-2D 11.6 90 53 47 0 0 90 12 42.30 3.65 2.34

A-3D 19.6 89 28 72 0 0 90 12 71.40 3.64 3.95

C-1D 6.6 89 100 0 0 0 90 12 24.00 3.65 1.33

C-2D.1 12.4 90 86 14 0 0 90 12 45.10 3.64 2.50

C-2D.2 26.8 91 58 42 0 0 90 12 98.20 3.66 5.43

D-1.1 0.6 87 37 63 0 0 90 12 2.10 3.78 0.120

D-1.2 1.3 87 37 63 0 0 90 12 4.62 3.64 0.256

LV-1 0.7 87 32 68 0 0 90 12 2.60 3.61 0.15

LV-2 1.2 87 32 68 0 0 90 12 4.42 3.61 0.25

O-1 2.9 66 72 27 0 0 0 16 1.00 0.35 0.08

I40_1 7.4 89 0 100 0 0 90 18 21.90 2.97 1.49

I40_2 4.0 89 0 100 0 0 90 12 14.40 3.64 0.80

I40_3 2.1 89 0 100 0 0 90 12 7.55 3.64 0.42

I40_4 2.0 83 100 0 0 0 90 12 7.03 3.56 0.39

DEVEX - Option 1 Summary of Input and Output Parameters
Percent of Hydrologic Soil Group

Pond Model 
Description

Design 
Volume 

100 Yr-
24 Hr 
Peak 

Storage 
Volume 

100 Yr-
24 Hr 
Inflow 

Volume

100 Yr-
24 Hr 

Outflow 
Volume

100 Yr-
24 Hr 
Inflow

100 Yr-
24 Hr 

Outflow

Elevation 
of 

Emergency 
Spillway

100 Yr-24 
Hr Peak 
Water 

Surface 
Elevation

Freeboard 
from 

Emergency 
Spillway

Available 
Storage

Comments

ac-ft ac-ft ac-ft cfs cfs cfs ft ft ft ac-ft

a a b

Pond 4

DEVEX 2 
Conditions 
Modeled 
with most 

current data 
using HEC-

HMS

8.51 6.07 23.5 23.5 215.9 106.9 5155.1 5154.2 0.9 2.44

Pond 5 " 4.73 1.59 5.4 5.4 98.2 78.4 5168.8 5164.86 3.9 3.14

Pond 6 " 9.01 6.90 13.8 13.8 231.4 83.1 5177.9 5177.5 0.4 2.11

Pond 4 DEVEX 
Option 1 8.51 4.93 23.5 23.5 147.1 96.4 5155.1 5153.33 1.8 3.58

Pond 5 DEVEX 
Option 1 4.73 3.14 5.43 5.4 98.2 10.5 5168.8 5167.66 1.1 1.59

Pond 6 DEVEX 
Option 1 9.01 6.90 13.8 13.8 231.4 83.1 5177.9 5177.5 0.4 2.11

a- All values reported on this table are taken directly from The Master Drainage Plan for the West Side Transit Facility
100 Yr 24 Hr rainfall depth based on lates NOAA Atlas 14 data
b -  Freeboard = Elevation of Emergency Spillway - Peak Water Surface Elevation

Watershed modeled as 
fully developed 
commercial/business site 
at 90% impervious, using 
latest NOAA 14 100-Yr-
24Hr rainfall depth of 2.52 
in. Basin C-2D.2 drains to 
Pond 5 with modified 
outfall restricting 
discharge using a 12" 
outlet pipe as principal 
spillway

Summary of Pond Routings

Watershed modeled as 
fully developed 
commercial/business site 
at 90% impervious, using 
latest NOAA 14 100-Yr-
24Hr rainfall depth of 2.52 
in. Basin C-2D.2 drains to 
Pond 5 with existing 
outfall structure

            DEVEX  CONDITIONS    HEC-HMS INPUT PARAMETERS

General Subbasin Data Time of Concentration (Tc) Data  Lag Time Results Tc   and   tp   Results
 Upper Reach or Entire Reach                                                                                          

(0 to 400-ft length)
Middle  Reach                                                                                     

(400 to1600-ft length)
Lag Time Lag Time Actual 

Tc 
Final  

Tc
Tp                      Composite 

CN
Sub-
basin

Sub-
basin

Sub-
basin 
Area

Sub-
basin 
Area

Number 
of 

Reaches

L           
Length of 
Longest 
Water- 
course

Lca          
Centroid 
Length

Sc                
Composite 

Slope 

Kc                  
Composite 

K

Top 
Elevation 

at 
beginning 

of 
water 

course

Bottom 
Elevation

Length
(L1)

Slope
(S1)

KN1 K1 V1 Elevation 
at 

lower end
of 

water 
course

Length
(L2)

Slope
(S2)

KN2 K2 V2

   

acres sq mi ft ft ft/ft  ft ft ft ft/ft ft/sec ft ft ft/ft ft/sec (hours) (minutes) hours hours hours  
a acres a a a i j a a a d b e a a d b e (k) f g  h a

A-1D 19.758 0.0309 2 1,642 NA 0.0292 1.4457 5258 5252 400 0.0150  1.0 1.22 5210 1,242 0.0338  2.0 3.68 0.15 9 0.18 0.20 0.13 90 A-1D
A-2D 11.581 0.0181 2 986 NA 0.0144 1.2671 5221.19 5210 400 0.0280  1.0 1.67 5207 586 0.0051  2.0 1.43 0.15 9 0.18 0.20 0.13 90 A-2D
A-3D 19.628 0.0307 2 878 NA 0.0207 1.4012 5203.2 5193 400 0.0255  1.0 1.60 5185 478 0.0167  2.0 2.59 0.15 9 0.12 0.20 0.13 89 A-3D
C-1D 6.581 0.0103 2 832 NA 0.0433 0.9790 5256 5250 400 0.0150 1.0 1.22 5220 432 0.0694 2.0 5.27 0.15 9 0.11 0.20 0.13 89 C-1D

C-2D.1 12.376 0.0193 2 1,261 NA 0.0222 1.4201 5216 5210 400 0.0150  1.0 1.22 5188 861 0.0256  2.0 3.20 0.15 9 0.17 0.20 0.13 90 C-2D.1
C-2D.2 26.803 0.0419 2 1,544 NA 0.0233 1.6145 5206 5192 400 0.0350  1.0 1.87 5170 1,144 0.0192  2.0 2.77 0.15 9 0.17 0.20 0.13 91 C-2D.2
D-1.1 0.556 0.0009 2 460 NA 0.0130 1.0571 5212 5207 400 0.0125 1.0 1.12 5206 60 0.0167 2.0 2.58 0.15 9 0.11 0.20 0.13 87 D-1.1
D-1.2 1.268 0.0020 2 953 NA 0.0210 1.3981 5206 5198 400 0.0200  1.0 1.41 5186 553 0.0217  2.0 2.95 0.15 9 0.13 0.20 0.13 87 D-1.2
LV-1 0.721 0.0011 2 607 NA 0.0478 1.2222 5217 5196 400 0.0525 1.0 2.29 5188 207 0.0386 2.0 3.93 0.15 9 0.06 0.20 0.13 87 LV-1
LV-2 1.225 0.0019 2 967 NA 0.0248 1.4428 5188 5175 400 0.0325 1.0 1.80 5164 567 0.0194 2.0 2.79 0.15 9 0.12 0.20 0.13 87 LV-2
O-1 2.852 0.0045 2 1,870 NA 0.0171 1.4742 5214 5200 400 0.0350 0.7 1.31 5182 1,470 0.0122 2.0 2.21 0.20 12 0.27 0.27 0.18 66 O-1

I40_1 7.3624 0.0115 2 1,479 NA 0.0176 1.0249 5276 5273.5 400 0.0063 0.7 0.55 5250 1079 0.0218 2.0 3.0 0.23 14 0.30 0.30 0.20 89 I40_1
I40_2 3.959 0.0062 2 806 NA 0.0199 1.0426 5250 5242 400 0.0200 0.7 0.99 5234 406 0.0197 2.0 3 0.15 9 0.15 0.20 0.13 89 I40_2
I40_3 2.0761 0.0032 2 409 NA 0.0171 0.6681 5234 5228 400 0.0150 0.7 0.86 5227 9 0.1111 2.0 7 0.15 9 0.13 0.20 0.13 89 I40_3
I40_4 1.9764 0.0031 1 341 NA 0.0176 0.7000 5227 5221 341 0.0176 0.7 0.93 5221 1 0.0000 2.0 0 0.15 9 0.10 0.20 0.13 83 I40_4

(a) All measurements were obtained from the Drainage Basin Maps, based on Lidar contour mapping dated 2010.
(b) Obtained from Table F-5 in the DPM, pg. 22-64.  
(d) Obtained from Table F-6 in the  DPM, , pg. 22-64.
(e) V= 10*K*S^0.5  -  determined from V=K * (S*100 )^0.5
(f) See DPM, pages 22-63 through 22-65 for following formulas :
   If L < 4000 ft, then
       Tc= (L1/V1 + L2/V2 + L3/V3)3600 sec/hour     
   If L is between 4,000 ft and 12,000 ft, then
       Tc=  ((12,000-L) / (72,000*K*s^0.5)) + ((L-4000)*Kn*(Lca/L)^0.33 / (552.2*s^0.165))            (ignore upper reach K - it is insignificant for long lengths and assume middle reach K for this equation)
   If L > 12000 ft, then
       Tc= (4/3)*26*Kn*((L*Lca/(5280^2*(s*5280)^0.5))^0.33)
(g) Tc= if Tc is computed to be less than 0.2 hours, then use 0.2 hours        DPM pg. 22-37
(h) Tp= (2/3)*Tc       per DPM pg. 22-36
(i) Sc= (L1*S1+L2*S2+L3*S3)/L         per DPM pg. 22-65
(j) Kc= (L/S^0.5) / (L1/(K1*S1^0.5) + L2/(K2*S2^0.5) + L3/(K3*S3^0.5))         per DPM pg. 22-65
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APPENDIX E – HGL CALCULATIONS  





 

   

APPENDIX F – DIGITAL DATA (ON CD) 

1. PDF of this Report 

2. HEC-HMS Models  



 

   

EXHIBIT 1 – OFFSITE DRAINAGE MAP  
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EXHIBIT 2 – EXISTING CONDITIONS 

DRAINAGE MAP  
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EXHIBIT 3 – DEVELOPED CONDITIONS 

DRAINAGE MAP  
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EXHIBIT 4 – INTERIM GRADING & BASIN MAP 
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