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I. INTRODUCTION 

The Santolina Level ‘B’ Master Planned Community (Santolina) is a large scale master 

planned development within the previously approved Level ‘A’ area located south of 

Interstate 40 (I-40), and west of the Rio Grande River, in the County of Bernalillo, New 

Mexico. 

The Santolina Planned Community Level ‘B’ Master Plan (the “Santolina Master Plan”) 

consists of approximately 4,200 acres within the 13,700-acre Level ‘A’ area of land owned by 

Western Albuquerque Land Holdings (WALH).  Santolina is located on the Southwest Mesa 

and is generally bounded by I-40 to the north, the Atrisco Terrace open space, Dennis 

Chaves Blvd on the south, and the natural escarpment separating this property from the Rio 

Puerco Valley on the west. 

All of the lands in the Santolina Master Plan are located outside the municipal 

boundaries of the City of Albuquerque.  Approved as part of the previous Level ‘A’ Master 

Plan submittal, the project site is zoned as Planned Community Zoning.  In accordance with 

County process, future Level ‘C’ plans will be required before development of the property 

can occur.  Those future plans will supply detailed development information and will refine or 

perhaps modify the guidelines of this conceptual master plan report. 

The Santolina Level B Plan is envisioned to have more than 9,000 residential units at 

full build-out and a potential population of 23,178 residents. 

The Santolina development provides opportunities for creative and innovative drainage 

management solutions given the uniqueness of the site.  Santolina is expected to develop in 

a way that embraces naturalistic, context sensitive infrastructure engineering to create a 

sustainable community.   

This report is a supplemental technical report to the “Santolina Level ‘B’ Master Plan” 

submitted to the County Planning Department, under Planned Community Criteria guidelines.   

Planned Communities Criteria (PCC) Level ‘B’ guidelines call for the stormwater master 

plan to provide a “conceptual drainage plan for management of watersheds and floodplains.” 

The primary goal of this Level ‘B’ Stormwater Management Plan is to provide a 

development framework for future Level ‘C’ plans in Santolina.  Specifically, major goals 

include: 

 Provide conceptual guidance to future Level ‘C’ site development plan submittals 

within Santolina. 

Bohannan Huston
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 Provide preliminary sizing and locations of backbone trunk drainage infrastructure 

needed to support future Level ‘C’ plans. 

 Protect undeveloped and developed property, both onsite and downstream offsite, 

from flooding in the 100-year and smaller storm events. 

 Provide sustainable engineering approaches for trunk and site-level infrastructure, 

for the control, conveyance, storage and discharge of stormwater.  

 Improve water quality by the use of stormwater retention and detention facilities. 

 Shallow groundwater recharge and landscaping passive irrigation by the use of 

water harvesting techniques. 

 Provision of co-located recreational, open space and multi-purpose water storage 

opportunities. 

A. METHODOLOGY 

The Santolina development area was divided into appropriate drainage basins related 

to the existing topography and proposed land uses.  In addition to the proposed land uses 

within the Level ‘B’ plan, the onsite project area analysis includes road rights-of-way, public 

open space, parks, and stormwater facilities. Hydrologic modeling was performed using the 

Soil Conservation Service (SCS) method within the HEC-HMS computer software.  This is a 

deviation from the methodology used for the Level ‘A’ analysis which used AHYMO, and was 

done due to a progressive shift from AHYMO use toward HEC-HMS.  The HEC-HMS model 

has been adopted or is in the process of being adopted by all local authorities responsible for 

design and management of storm water facilities including Bernalillo County, Albuquerque 

Metropolitan Arroyo Flood Control Authority (AMAFCA) and the Federal Emergency 

Management Agency (FEMA).  Santolina falls within the jurisdictions of all of these agencies 

responsible for protection of the public and design of public drainage infrastructure.   

PRECIPITATION.  The 100-year, 24-hour storm event was selected as the design 

event to calculate all peak flows generated.  The 100-year, 10-day or 24-hour storms were 

selected as the design events to calculate the runoff volume used to design 

retention/detention facilities throughout the site.  Specifically, the 100-year, 24-hour storm 

event was used for detention calculations, while the 100-year, 10-day storm event was used 

for retention calculations.  Rainfall values for the study were provided NOAA Atlas 14.  Partial 

duration rainfall depths for the 100-year storm event are shown in Table 1 below. 
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Table 1 – Rainfall Data (NOAA-14) 

STORM DURATION 
DEPTH (IN) AT 100-YR 

RECURRENCE 
INTERVAL 

5 MIN 0.591 
15 MIN 1.11 
1 HR 1.86 
2 HR 2.13 
3 HR 2.20 
6 HR 2.38 
12 HR 2.52 
1 DAY 2.79 
2 DAY 2.97 
4 DAY 3.47 
7 DAY 3.88 
10 DAY 4.39 

LAND TREATMENTS AND CURVE NUMBERS.  Land treatments related to the 

amount of pervious and impervious area within the developed watershed were assigned 

based on land treatments specified in the COA DPM and SCS Manual.  Pervious SCS 

composite Curve Numbers were entered along with impervious percentages to calculate 

runoff in HEC-HMS.  SCS Soil Group B was assumed for the hydrology model since the vast 

majority of Santolina (>90%) lies within this soil group.   Table 2 shows land treatment 

percentages relative to land use type based on zoning categories. 

 

Table 2 – Land Treatments by Land Use Category, 
Developed Condition 

 IMPERVIOUS % PERVIOUS CN 

Residential Single Family Detached  
(5 DU/AC) 49.5% 73 

Residential Multi-Family (8 DU/AC) 60% 73 

Residential High Density (20 DU/AC) 70% 73 

Commercial/Business Park/Town Center 90% 73 

Major Arterial Streets 90% 73 

Industrial/Energy 70% 73 

Bohannan Huston
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Open Space/Undeveloped Condition  0% 71 

Schools 50% 73 

Parks 7% 73 
*Land treatment percentages specified by criteria in the City of Albuquerque's Development Process Manual 
(DPM) 

 

SEDIMENT BULKING.  Sediment bulking parameters for the existing conditions were 

set forth in the Level ‘A’ DMP as established from the “West I-40 Drainage Management Plan 

(DMP),” prepared by Bohannan Huston on June 29, 2000 and are shown below in Table 3. 

Table 3 – Bulking Factors 

 BASIN TYPE 100 - YEAR 
EXISTING BASINS 2.5% 
DEVELOPED BASINS 2.5% 

II. EXISTING CONDITIONS 

A. GENERAL 

Currently, Santolina Level B Plan lies in a substantially undeveloped condition, used 

primarily for cattle grazing and related activities, with the land being vegetated by sparse 

grasses and shrubs. Please refer to the Existing Conditions map. Sporadic developed 

properties lie within or around Santolina, including an Air Force facility, the Tierra West 

manufactured home community and multiple small commercial developments along the I-40 

South Frontage Road (Central Avenue extension).    

These pre-Santolina developed properties generally release their flows at pre-

development levels, or retain flows on their own lands.  None of the properties are known to 

be damaging “single point (concentrated) flow” contributors to the historic drainage patterns.   

B. ONSITE 

The Stormwater Management Plan, Existing Conditions figure, graphically portrays the 

existing drainage basins and major flow paths that impact Santolina in today’s primarily 

undeveloped condition.  The tables on the figure further provide the information from 

hydrologic analysis of these basins.   

Bohannan Huston
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CLOSED BASINS.  Basins B-1 and C-1 located in the northwest portion of the site are 

located on a mesa top with escarpments located along the south, east and west boundaries 

and are closed basins in their existing condition, and runoff generated by these area is 

ponded and contained within the Santolina master plan area.   

RIO PUERCO BASINS.  A small portion of the site, existing onsite Basin A, discharges 

westerly into the Rio Puerco watershed.  

BASINS DISCHARGING TO THE SOUTH.  Existing Basins K-1 and K-2 free discharge 

southerly to the adjacent property (the Pajarito Grant lands).  Eventually, most if not all of this 

drainage discharge flows eventually into the Rio Grande River in only the larger storm 

events. 

BASINS DISCHARGING EASTERLY TO THE RIO GRANDE.  The remaining basins, 

existing Basins G-1 and G-2, are conveyed easterly down the escarpment to the existing 

drainage facilities which discharge ultimately to the River.  These facilities include the 

AMAFCA’s Westgate Dam which then discharge into the Amole Channel owned and 

maintained by the City of Albuquerque.   

C. OFFSITE 

Offsite flows from Basins A, B and C north of I-40 impact the Level B master plan area.  

III. DEVELOPED CONDITIONS 

A. GENERAL 

The Stormwater Management Plan, Developed Conditions figure graphically portrays 

the proposed stormwater management guidelines for the Santolina master planned 

community.  In a sustainable and ecologically beneficial manner, the plan provides for 

continuation of the existing and historic stormwater characteristics of the Santolina property, 

including: 

 Continued onsite retention of ‘developed condition’ stormwater, as generated 

in the existing closed basins. 

 Continued discharge of ‘developed condition’ stormwater to the south 

(Pajarito Land Grants), but at historic flow rates (or less) and frequencies.  

Developed flows from the Level ‘B’ area will be captured by temporary stormwater 

detention facilities located just south of the Level ‘B’ area (within Level ‘A’ area), 

thereby restricting developed flow from the Santolina site to that of existing. 

Bohannan Huston
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 Continued discharge of ‘developed condition’ stormwater to the Rio Grande 
or Rio Puerco, from the escarpment areas, via historic flow paths and existing 

drainage facilities, but at historic flow rates (or less) and frequencies. 

The Developed Conditions figure shows the basins, drainage conveyances, detention 

and retention facilities proposed for the fully developed condition of Santolina Level B Plan.  

The tables further show the data inputs used for watershed modeling and the resulting runoff 

rates and volumes generated by the 100-yr frequency storm.   

In compliance with this master plan, it is anticipated that all future Level ‘C’ site 

development plans will provide unique stormwater solutions that meet the Level ‘A’ and Level 

‘B’ goals of sustainable and ecological development. To this end, where practical, future 

development plans in Santolina are guided wherever practical toward the drainage goals and 

criteria of Low Impact (or Light Imprint) Development (LID).  This design concept includes: 

 Water Harvesting 

 Engineered Natural Drainage Conveyances 

 Engineered Naturalistic Drainage Storage  

 Water Quality  

Water harvesting techniques shall be utilized where practical throughout Santolina, 

particularly in the non-single family residential land uses.  On a site by site basis, rainwater 

harvesting approaches should be employed and capable of storing the EPA Water Quality 

Volume (or more in the natural depression areas of the Master Plan).  Water harvesting 

techniques include small shallow ponds, swales or depressions in the site landscaping, 

cisterns, generally adjacent to developed site areas (i.e., parking lots, park areas, etc.), and 

more.  High density urban development should be considered for reduced or modified 

application of these water harvesting principles to reflect development constraints. 

Water harvesting will act as a “water clarifier” by removing suspended solids (often 

floatable debris), prior to being transported to the major stormwater systems within Santolina 

and ultimately the River.  Water shall pass through ponds or swales at rates slow enough to 

drop out silt and sediment.  This strategy treats the early site runoff that carries higher 

concentrations of pollutants.  Ponding or slowing down stormwater onsite from these smaller 

higher frequency storm events also permits beneficial use by landscape, wildlife and native 

vegetation, while allowing the water to infiltrate the soil.  Larger storm events are allowed to 

pass through or around these ponds and be conveyed downstream by appropriate public 

drainage facilities. 

Bohannan Huston



SANTOLINA DRAINAGE MASTER PLAN – TECHNICAL REPORT SEPTEMBER 2016 

7 
\\a-abq-fs2\projects\20160147\CDP\Level B Technical Report drafts (technical appendix)\Report Draft_09.14.16\20160147_Stormwater Level B 

DMP_technical report draft_ 9-14-16.docx 

OPEN SPACE.  Designated ‘open space’ areas on the land use master plan will be 

largely undisturbed lands.  Minor passive uses will be permitted in a manner that does not 

contribute to erosion or excessive concentrated runoff. 

FEMA FLOODPLAINS.  As shown on the Floodplains figure, several Federal 

Emergency Management Agency (FEMA) floodplains exist on Santolina.   

B. STORMWATER MANAGEMENT PLAN    

The following section presents the drainage planning, volumes and flowrates for the 

development of the Level B Plan area. Please refer to the Developed/Infrastructure 

Conditions exhibits, 2025 and Full Build. 

BASIN B-1 AND C-1:  DRAINAGE MANAGEMENT WITHIN CLOSED BASINS  

Santolina Level B lands that are contained within existing ‘closed basins’ boundaries 

will have their developed runoff conveyed to Interim Retention facilities.  Basins B-1 

(Industrial Park) and C-1 (Business Park) are located within the ‘closed basins’ boundary 

area. The Interim Retention facilities are located in sites designated ultimately for ‘permanent 

retention facilities’, in keeping with historic drainage patterns and in accordance with the 

Level A master plan.  However, since the sites are not located in proposed Level B 

development area and insufficient information (for final design guidance) is available today 

about the future ponding and open space configurations that would surround the ponds, the 

permanent pond facility is not proposed to be constructed with Level B.   

Instead of the permanent facilities, ‘interim retention’ facilities, i.e., Pond B and Pond C, 

are planned that will retain the stormwater volumes produced by undeveloped and developed 

contributing basins that today drain to the existing depression zones located at these Ponds. 

In the desired Low Impact Development (LID) manner, i.e., mimicking the natural pre-

development condition, other than evaporation and natural infiltration into the soil, there is no 

designed discharge from these retention facilities. The existing depression sites (Pond B and 

Pond C retention facilities) will collect the drainage flows via natural overland flow or via 

planned drainage systems discharging from the developed areas.  Where sufficient natural 

storage volume is present in the existing depression basins, such as the case in Interim 

Retention facilities (ponds) Basins B and C, no additional grading or construction effort is 

proposed.   

This concept (no discharge to River) is similar to that employed by the Mesa del Sol 

community and permitted by the State Engineer’s Office, and was previously approved in the 

Level ‘A’ DMP. 

Bohannan Huston
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Within the Industrial Park and the Business Park, onsite public drainage systems will 

be placed within road right-of-ways and necessary public easements (on private lands).  The 

exhibits show conceptual infrastructure approaches to serving the Parks.  Upon the 

development of specific business park site plans, the drainage infrastructure will be defined 

in clearer detail, with appropriate supporting hydrologic and hydraulic studies. 

Existing offsite flows, generally from existing developed and undeveloped properties 

to the north but still south of I-40 (I-40 Properties), impacting the Level B Plan property, will 

be accepted by Level B Plan property as Santolina builds out.  However, upon development 

or re-development of the I-40 Properties, it is required that the properties ‘detain’ developed 

drainage rates onsite and discharge at historic rates.  Santolina properties will develop site 

drainage plans that will accept upstream offsite flows in one strategic location and pass these 

flows downstream.  Actual circumstances at the time of development may require alternative 

concepts to be employed, and these will be evaluated by County staff.  Flows from the 

Offsite Basins A, B and C, north of I-40, will be retained in ‘interim retention’ ponds until such 

time as development plans are available for that area. These ponds will be constructed with 

Level B development, however, they may be phased such that construction is not required 

until actual development in the Industrial and Business Parks reaches a point where existing 

drainage flowpaths are impacted.  Since these lands of these offsite Ponds are also owned 

by the developer of Santolina, appropriate easements and construction permits can be 

obtained when required.   

On a site by site basis, rainwater harvesting approaches should be employed and 

capable of storing the EPA Water Quality Volume (or more in the natural depression areas of 

the Master Plan).   

Development practices are encouraged to consider additional, even up to 100%, water 

harvesting in the natural depression area developments.  

BASIN K:  DRAINAGE MANAGEMENT IN BASINS DISCHARGING SOUTH.   

Runoff from the developed Level B Plan mesa top basins, that are planned to 

discharge to adjacent WALH lands south of the Level B Plan area (south of Dennis Chaves), 

shall be managed by providing an Interim Retention facility (Pond K) just south of the Level 

‘B’ area to control runoff departing from Santolina.  The Developed Conditions/Infrastructure 

figures identify the several large K-basins that discharge in a southerly manner.   

 

Bohannan Huston
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Pond K is an existing natural depression location, suitable for storing stormwater 

generated by the Level B development area and adjacent undeveloped basins.  Since its 

upstream basins generate approximately 408 acre feet of stormwater volume in the 10-day 

storm event, the existing storage volume of the depression (176 acre feet) will need to be 

enhanced by construction of an engineered earthen berm on the south side, within WALH 

property. 

Please refer to Developed Conditions figure for tables which identify the volume 

requirements of the ‘retention facilities’ and basin flows and volumes.   

Internal Level B Plan detention drainage facilities (see Infrastructure maps) will be 

designed for the 100-year, 24-hour storm event and will generally consist of:  

 Water harvesting and stormwater quality features 

 Large deep earthen lined (and often landscaped) ponds 

 Mild sides of typically 3:1 maximum slopes 

 Aesthetically designed piping system inlets (with water quality and energy 

dissipation features) 

 Infiltration basins to minimize/eliminate standing water 

 Recreational and open space opportunities 

 Naturalistic engineering design (grading, contoured edges, etc.) 

 Multi-purpose water storage capability 

 Minimal sediment storage, as appropriate 

The detention facilities are generally recommended to be placed in and coordinated 

with large, open space areas and parks, and may also include other active and passive 

recreational uses, such as playgrounds, benches, trails and sports fields.  Due to the 

relatively even terrain of Santolina and the large size requirements of these retention 

facilities, it is probable that final design of the facilities will incorporate a series of smaller, 

connected retention facilities which, from a total volume standpoint, serve as one large 

ponding facility.   

BASIN G: DRAINAGE MANAGEMENT IN BASINS DISCHARGING OFF THE EAST 

ESCARPMENT TO THE RIO GRANDE 

Stormwater runoff from a developed Santolina Level B impacts both escarpments and 

both river systems (Rio Grande and Rio Puerco). The site drainage basin discharging to the 

westerly Rio Puerco escarpment is proposed for open space in the land use master plan.  

Bohannan Huston
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Accordingly, no stormwater facilities are proposed for this minimally impacted escarpment 

area.  

Runoff from Santolina’s mesa top area that discharges off the easterly escarpment will 

eventually drain to the Rio Grande River.  Stormwater runoff draining easterly will be 

managed by both existing (Westgate Dam) and proposed drainage facilities.  The Proposed 

Conditions/Infrastructure figures show proposed stormwater conveyance facilities and 

detention dams for the Santolina Level B Plan development.  

Of particular note for the easterly escarpment is the incised Amole Arroyo system.  

Both the east and west branches of this large arroyo cut deeply through the easterly 

escarpment, and into the Level B Plan area.  Both arroyo branches are natural arroyos for 

most of their lengths, but are affected in minor ways by existing development drainage 

discharges in their drainage basins.  The arroyos drain to the AMAFCA Westgate Dam 

facility, an existing dam located at the east boundary of Santolina.  The dam is further 

described in a following section.  With development of Santolina, due to the greater and more 

frequent drainage flows, sandy bottom arroyo conditions and steep hydraulic slopes, it is 

anticipated that the existing natural arroyos will needed to be improved in order to avoid 

severe erosive impacts.  If required in order to accommodate specific development proposals 

within the large Level B Plan area, naturalistic design measures should be employed, 

including the use of tinted concrete, soil cement, side-only embankments with soft (sandy) 

bottom, drop structure methods and other light impact techniques. 

It is anticipated and necessary that future more specific ‘C’ development submittals will 

refine this Level B conceptual view to more specific stormwater management proposals. 

FLOODPLAINS AND ARROYO DISTURBANCE 

Existing FEMA floodplains exist across the Level B Plan area.  As development 

approaches these floodplains, appropriate steps to eliminate, reduce or relocate the 

floodplains may be necessary.  As this floodplain modification process is currently a long 

process, it is advised that adequate planning in advance of development occur to avoid 

project delays. 

Development impacts to existing defined arroyos may also be required to process 404 

permits with the Corps of Engineers.  

Bohannan Huston
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WESTGATE DAM 

AMAFCA’s Westgate Dam facility lies adjacent to the Santolina master plan boundary.  

It is an existing earthen dam facility, providing an inflow volume of 347 acre feet, and accepts 

an estimated 2418 cfs inflow in the large storm event, and discharges 80 cfs through its 

principal spillway outlet structure.  With the diversion of flows north of I-40, as stated in the 

“West I-40 Drainage Management Plan (DMP) Update,” the drainage basin area that 

discharges into the Westgate Dam has been significantly decreased and the Dam may hold 

excess capacity at this time.  The Developed Conditions and Infrastructure figures reflect 

only a minor increase in basin area (over the Existing Conditions) discharging to Westgate 

Dam.   

The Dam is currently under study by AMAFCA, and the results of this study are not yet 

published by AMAFCA.  Accordingly, future submittals of Level ‘C’ site development plans 

may find opportunity to increase the extent of developed basins that drain to the Westgate 

Dam.  The Dam may be considered for additional uses, such as recreational or water quality 

purposes, with AMAFCA approvals.   

Due to the steeper terrain in the westerly Westgate Dam basins and an anticipated 

significant amount of existing and proposed flow, “engineered natural arroyos” (partially 

improved arroyo cross-sections, such as soft bottom, meandering systems) and/or buried 

large diameter pipe, or similar, may be essential to safely and non-destructively convey flows 

within the AMOLE arroyo leading to Westgate Dam.  Final recommendation for drainage 

management facilities within the Westgate Dams shall be refined in greater detail in the 

future Drainage Management Plans (DMP’s) that are directly related to specific development 

proposals.  

The “Amole-Hubbell Drainage Management Plan” is currently being updated by 

AMAFCA to compile all modifications within the plan area, such as the addition of the 

Borrega Dam and other improvements.  As development occurs within this area, drainage 

management design shall comply with the updated “Amole-Hubbell Drainage Management 

Plan”, or modify this plan with AMAFCA approvals. 

C. TERRAIN MANAGEMENT PLAN 

Terrain management planning in the Santolina Level B master plan is intended to 

mitigate the effects of stormwater runoff, dust generation, soil erosion (water and wind), and 

other natural habitat loss that could otherwise result from new development.  This goal 

applies to both newly developed areas and existing undisturbed natural terrain within the 
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Santolina Level B development.  The primary elements of terrain management, generally 

applied at the time of site development, include: 

 Low Impact Development (LID) practices, which seek to mimic natural 

rainwater systems to reduce runoff volume, increase infiltration and filtration, 

and modulate the rate of runoff from a site. 

 Stormwater quality enhancement and protection,  

 Municipal Separate Storm Sewer System (MS4) compliance 

Often these systems are combined in various manners to achieve a more 

comprehensive and effective site solution.  Further, these systems are generally required to 

be applied in a site-specific manner.  This means that not all of the elements and approaches 

listed below are applicable to every site.  A careful consideration of each proposed 

development site’s unique characteristics will guide both the designer and agency reviewer 

to the appropriate final measures. 

Low Impact Development (LID) 

Santolina Level B shall require that the following site development LID measures (or 

similar), be considered, addressed and, where applicable and practical, implemented in all 

Level C development submittals: 

 Phased site grading requirements that practically minimize the extent of open 

grading operations at any one time and match grading operations to the actual 

pace of development. 

 Site grading plans that minimize the amount and depth of grading ‘cuts’ on the 

site (i.e., seek to work with the natural site terrain, where practical). 

 Revegetation of all disturbed areas, including longer term maintenance of the 

revegetated land surfaces. 

 Construction practices, such as regular dirt wetting and compaction practices, 

that minimize the area of disturbance and control erosion and blowing dust. 

 Protection of steeper slopes within developed areas thru proper landscape 

design and treatment. 

 Protection of undeveloped steeper slopes within open space areas with 

attention paid to promoting native growth if appropriate, as well as design of 
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trails through open spaces with slope and native vegetation protection in mind, 

and prohibition of off-road vehicle travel (except for construction activity, 

emergencies, operation and maintenance needs). 

 LID and traditional engineered solutions will generally need to be combined to 

achieve all of the objectives of stormwater management, such as light impact 

and flood control goals. 

 Where discharge of runoff is to existing natural arroyos, extreme care in design 

will be required to reduce bottom and side erosion, headcutting and aesthetic 

damage.  Available techniques include runoff dispersion, distributed subsurface 

storage, energy dissipation solutions, connections at the flowline of the 

receiving natural arroyo, check structures along the arroyo, etc.  Consider 

‘induced meandering’ of existing natural arroyo systems when these arroyos 

will receive developed site runoff.  This technique will reduce headcutting and 

severe erosion. 

 Encourage builders to employ best practices in the manner described above. 

The above measures are intended especially to manage and reduce wind and water 

erosion across Santolina Level B Plan area. 

Stormwater Quality Enhancement and Protection 

New development sites shall be required to manage the EPA Water Quality Volume 

(EPAWQV) within each developed site.  Since this project lies outside the EPA defined 

“Urban Area”, the EPAWQV rainfall depth has been defined specifically for this project.  The 

EPAWQV is runoff from small storm events (90th percentile) and the first stages of runoff 

from larger storms.  For this report, the EPAWQV is assumed to be the volume from the 

initial abstraction depth under pre-developed conditions, and then applied to impervious 

areas, minus the initial abstraction for impervious surfaces.  Since there will be little to no 

runoff from pervious areas for the initial abstraction depth, only runoff from impervious areas 

is considered in the required treatment volume.  

The EPAWQV for Santolina has been derived based upon the hydrologic conditions for 

the project site and modeled as the maximum rainfall which can occur without generating 

runoff (initial abstraction) under pre-developed conditions.  This depth was found to be 0.84”.  

The initial abstraction for impervious areas is 0.11” per Urban Hydrology for Small 

Watersheds (TR-55) prepared by USDA.  Therefore, the EPAWQV for this project is 0.73” 
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(0.84” minus 0.11) applied to the impervious areas for a given site.  The rainfall depth of 

0.84” corresponds to approximately the 2-year, 2-hour storm event.  See Appendix D. 

 

In addition to LID sitework techniques, stormwater quality enhancement and/or 
protection practices will be required in Santolina Level B to manage the EPAWQV of storm 

events.  Typical such site design practices may include: 

 Compact site design which strives to reduce the scale and extent of impervious 

areas (i.e. reduce rooftops, parking lots, roads, etc.). 

 Water harvesting, through infiltration of stormwater using pervious swales, 

pervious pavements, “green” roofs, subsurface stormwater detention/infiltration, 

and/or rain gardens Depressed parking islands with curb cut(s), depressed 

landscape/bio-retention areas, bioswale and biofilters, landscape conveyances, 

infiltration trench. 

 Site paving, pedestrian and trails, may include such measures as pervious 

pavers, open-cell structures with gravel, pervious concrete or asphalt, gravel 

parking lots, underground cisterns, planter boxes, etc. 

 Adequate landscape/open space buffers between developed areas, to capture 

the EPAWQV. 

 Limit modifications and disturbance to natural drainageways. 

 Common site planning guidelines and practices which address stormwater 

quality and may be employed at Santolina Level B are as follows (from local 

regulations):  

 Take advantage of the entire site when planning for stormwater treatment.  

Spreading the runoff over a larger portion of the site can help to reduce less 

desirable treatment strategies that rely on underground capture and deep 

basins that can be difficult to maintain. 

 Reduce runoff to the maximum extent practicable to more closely match natural 

conditions.  Drain impervious areas to landscape areas and minimize directly 

connected impervious areas.  Reduce the amount of impervious areas (e.g. use 

porous pavement or gravel for low-use or emergency access) and select 

treatment techniques that promote infiltration. 
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 Integrate stormwater quality management and flood control, when practical.  If 

the site is to detain runoff for flood control purposes, the facility used for flood 

control can be modified for stormwater quality by raising the overflow elevation 

above the EPAWQV. 

 Landscape stormwater management facilities.  A stormwater management 

facility can be an attractive addition to the site, rather than just a dirt area.  In 

addition, landscaping will minimize the potential for erosion and therefore 

minimize the amount of required maintenance. 

 Consider surface conveyance as an alternative to pipes.   

 Design facilities for easier maintenance.  Fine soils may clog void spaces in 

with time.  The designer should consider a capture area for fine soils where 

stormwater enters the facility that can be easily replaced or maintained.   

 Amend the soil to allow for improved infiltration. 

 Conduct post construction and periodic inspection, and ensure effective post 

construction operation and maintenance of the above elements (to be 

determined by future Level C plans). 

Wind Blown Sands (Dunes) 

Similar to much of the far west mesa lying east of the Rio Puerco valley’s east escarpment 

within the County, Santolina holds large areas of dune related soils that are subject to wind 

and rain erosion. Similar to the general practices employed in LID development, techniques 

that will be used to prevent excess wind erosion during construction and development, 

include: 

 Phased site grading and coordinated grading operations 

 Site grading plans that seek to work with the natural site terrain, where practical 

 Revegetation of all disturbed areas 

 Construction practices, such as regular dirt wetting and compaction practices, 

wind fences and windrows, to control erosion and blowing dust 

 Protection of steeper slopes  

 Protection of undeveloped steeper slopes  

 Exercise extreme care in site design to reduce bottom and side erosion, 

headcutting and aesthetic damage.   
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 Encourage builders to employ best practices in the manner described above. 

A fuller explanation of these practices is provided above in the Low Impact Development 

section. 

Dust Control permits and compliance with same are essential requirements of dust control in 

wind blown (aeolian) sand areas. 

Municipal Separate Storm Sewer System (MS4) 
Protection of the Rio Grande and improving our storm water quality is of paramount 

importance to the County of Bernalillo. 

MS4 permit requirements generally include the following: (1) Find and eliminate non-

storm water discharges that are sources of pollution that are harmful to the Rio Grande 

habitat, (2) monitor and minimize the release of pollutants, sediment, trash, and debris from 

construction sites during construction activities, (3) implement LID practices in an effort to 

reduce the amount of storm water runoff that can leave a site and enter the 

County/AMAFCA/City storm drainage systems, (4) ensure that storm water controls are 

maintained and inspected on a regular basis. 

MS4 compliance is required of all development over one acre in size, and within 

Santolina, both residential and non-residential. 

Additionally, post-construction stormwater management requirements are required, 

including on-site management of the 90th percentile storm event, post-construction and 

recurring inspection requirements, and on-going effective post-construction operation and 

maintenance of best management practices.  The details of these requirements can be 

addressed at Level C applications. 

As requested in the Level A conditions of approval, Santolina Level B commits to 

conformance with EPA-issued MS4 permit provisions or requirements that may be issued for 

the County of Bernalillo urbanized area. 

High density urban development results in increased impervious area, leading to 

increased runoff volumes and velocities. Accordingly, reduced application of the water 

harvesting principles is counter intuitive. The MS4 permit allows for system alternatives, but 

only if on-site measures cannot be obtained. Only alternatives demonstrated and allowed by 

the MS4 permit will be considered at the Level C review.   
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Effective strategies for Stormwater Treatment 
There is a variety of Best Management Practices (BMPs) to improve stormwater 

quality.  Not all BMPs are appropriate for all development types.  See Table 4 for 

development types. 

Table 4 - Development Types 

Development 
Type 

Percentage 
Landscaping 

Percentage 
Parking/Paving 

Building 
Footprint 

Parking 

Dense Urban 0-5% 0-5% 90-100% Structure 
On-street 

High Density 
Mixed Use 

0-10% 0-15% 80-90% Structure 
Surface 
On-street 

Commercial/Industrial 5-15% 40-60% 25-50% Surface 

Low Density Mixed 
Use 

10-25% 30-50% 25-60% Surface 

Residential 30-70% 5-20% 30-70% Surface 

Educational/ 
Institutional 

15-60% 10-25% 25-60% Surface 

Parks/Open Space 80-95% 5-15% 0-10% Surface 

*Percentages shown above for Parking/Paving and Building Footprint are considered maximum 
percentages and techniques that are allowed to address the high parking /paving percentages for 
commercial and industrial lands, and also low density mixed use and educational/institutional.  
Landscaping, parking and FAR as determined by requirements set forth in Level B Master Plan.  
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The following structural BMPS can be used to improve stormwater quality: 

A. Landscape Category: 
Depressed parking islands with curb cut(s) 
 

 
 
Depressed landscape/bioretention areas  
Bioswale/biofilter 
Landscape conveyance 
Infiltration trench 

 
B. Paving Category: 

Pervious pavers 
Open-cell structure with gravel 
Pervious concrete or asphalt 
Gravel parking lots 
Underground cisterns 
 

C. Elevated category: 
Planter boxes 
Cisterns 
Green/brown roofs 
 

D. Streetscape Category: 
Landscape area between sidewalk and curb 
Street medians 

 
E. Flood Control Category: 

Flood control facility with elevated overflow 
Water quality structure to capture floatables and debris 
 

F. Offsite Mitigation Category: 
Constructing stormwater quality improvements outside the project boundaries 
Payment-in-Lieu option-meet thresholds per permit 
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Note:  The above section taken from City of Albuquerque draft DPM section. 

IV. OPERATION AND MAINTENANCE  

The stormwater infrastructure of Santolina will primarily consist of several major 

elements that will require maintenance and operational management attention: 

 The ‘closed basin’ retention ponding system, including the retention ponds, 

landscaping, recreational uses, water quality and infiltration devices. 

 The detention ponding system, including the detention ponds, embankments, 

landscaping, recreational uses, water quality and infiltration devices, and required 

right-of-way. 

 The public stormwater infrastructure system, including the underground drainage 

pipes and open channels (with appurtenances) street drainage infrastructure, 

landscaping, recreational uses, and required right-of-way. 

The County of Bernalillo is anticipated to manage the public stormwater infrastructure 

and closed basin ponding systems.  These systems will serve large areas of the community 

and will be located in public right-of-way and are suitable, therefore, for public ownership, 

operation and maintenance.  The County will oversee the studies, design and construction of 

these facilities. 

It is anticipated that AMAFCA will own, operate and maintain the large detention dams 

proposed in south and east discharging basins of Santolina, and also the major channel 

conveyances.  AMAFCA will therefore oversee the studies, design and construction of these 

facilities.  Westgate Dam will continue to be an active AMAFCA facility. 

A maintenance agreement or covenant may be required with the County and AMAFCA 

for all drainage facilities and infrastructure that are proposed to allow other secondary uses, 

including landscaping, parks, playgrounds, sports fields, trails, etc.   The agreement would 

define operational and maintenance responsibilities for all elements anticipated within the 

facility.  Generally, only the strictly drainage-related aspects of the facilities will be maintained 

by the County or AMAFCA. 

Future Level ‘C’ final design of the integrated stormwater system is required to refine 

the drainage management concepts and jurisdictional elements.   
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V. PHASING 

The project shall be developed in multiple phases at such times, location and size as 

determined by market demand or the Owner(s) and developer(s). The project Infrastructure 

improvements shall be installed in phases on an as needed basis and sized to serve the 

phase of the project proposed and/or being developed. 

Conceptually, the 2025 and 2040 Full Build stormwater system exhibits portray the 

proposed phasing at those two years of stormwater system infrastructure. 

VI. SUMMARY 

Stormwater management master planning within the Santolina Master Planned 

Community reveals the opportunity for uniquely engineered naturalistic systems that address 

water harvesting, water quality enhancement, mitigation of erosion potential, recreational and 

open space opportunities and beneficial use of storm water for wildlife, open space and 

native vegetation.   

Santolina strives to preserve the pre-development hydrologic history and to integrate 

natural drainage approaches into a modern sustainable community environment in the 

developed condition.   

This technical report is provided in support of the Level ‘B’ master plan submitted to 

County of Bernalillo Planning Department.  It establishes a Level ‘B’ master plan framework 

for the management of storm runoff within Santolina.  Future Level ‘C’ site development 

plans will refine this conceptual level framework to best fit the more detailed site 

development plans and subdivisions of future County submittals.   
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APPENDIX B –  
HEC HMS INPUT AND SUMMARY OUTPUT FILES  
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