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1. Introduction 

The Willow Creek Watershed Park Management Plan (WCWPMP) was prepared by the 

Southern Sandoval County Arroyo Flood Control Authority (SSCAFCA). The main goals 

presented in the plan are: 

¶ To document current and future improvements necessary to provide flood protection 

ǳǇ ǘƻ ǘƘŜ мллπȅŜŀǊ ǎǘƻǊƳ ŦƻǊ ǘƘŜ ǇǳōƭƛŎ ƘŜŀƭǘƘΣ ǎŀŦŜǘȅ ŀƴŘ ǿŜƭŦŀǊŜ ƻŦ ǊŜǎƛŘŜƴǘǎ ŀƴŘ 

properties within its boundaries.  

¶ To recognize the value of the land purchased or controlled for stormwater conveyance 

ŀǎ ŀǊŜŀǎ ǿƛǘƘ ƳǳƭǘƛπǳǎŜ ǇƻǘŜƴǘƛŀƭΦ  

¶ To manage sediment and erosion for the public health, safety and welfare of residents 

and properties within the boundaries of SSCAFCA. 

¶ To assist other entities ǿƛǘƘƛƴ {{/!C/!Ωǎ ƧǳǊƛǎŘƛŎǘƛƻƴ in the construction of flood 

control for the good of the public.  

¶ To provide discharge guidelines for future development. 

¶ To preserve the natural character of the arroyos where possible. 

A regional hydrologic model and watershed management plan for the Willow Creek 

Watershed Park was first prepared in 2013 (Willow Creek WMP, 2013). The present plan 

updates the hydrologic conditions to reflect urbanization as of 2025. The hydrologic model 

and associated documentation were reviewed by CobbFendley & Associates, Inc., as well as 

City of Rio Rancho and SSCAFCA staff.  

According to SSCAFCA policy, planning and design of flood control infrastructure is based on 

runoff from the 100-year (1% chance) storm. Hydrologic modeling was used in this study to 

provide runoff estimates for the 1% chance storm at all locations of interest throughout the 

watershed.  

SSCAFCA currently owns no facilities or right-of-way (ROW) within Willow Creek Watershed 

Park. Most existing drainage ROW is owned by the City of Rio Rancho or Sandoval County, 

ŀƴŘ ǘƘŜ ǎƳŀƭƭŜǊ ŀǊǊƻȅƻǎ ŀǊŜ ƭƻŎŀǘŜŘ ƻƴ ǇǊƛǾŀǘŜ ƭŀƴŘΦ .ŜŎŀǳǎŜ {{/!C/!Ωǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻŎǳǎŜǎ 

on regional-scale flood control, all the proposed improvements fall below that SSCAFCA 

Drainage Policy threshold of 500 cubic feet per second (cfs). Therefore, it is essential for all 

affected agencies and stakeholders to work collaboratively to address the drainage and water 

quality challenges within Willow Creek Watershed Park.  
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1.1. Location 

The Willow Creek Watershed Park encompasses a 1.82 square-mile drainage basin that 

discharges to the Rio Grande at its downstream end. The watershed lies primarily within the 

City of Rio Rancho in Sandoval County and is within the jurisdictional area of SSCAFCA, with a 

small portion on the eastern side extending into the Town of Bernalillo. Willow Creek 

Watershed Park is situated between Venada Watershed Park to the north and Barranca 

Watershed Park to the south. The basin boundary is outlined in black in Figure 1.1. 

 

Figure 1.1: Overview map of Willow Creek watershed Park and local municipalities 
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The study area of the WCWPMP includes three major drainage basins, all of which cross NM 

528, and discharge to the Rio Grande at separate locations. From north to south, these basins 

are designated Willow Creek A, Willow Creek B, and Willow Creek C. A fourth basin located 

further south, known as the Red River Watershed, was addressed in a 2006 facility plan 

prepared by the City of Rio Rancho (Red River Watershed, 2006). SSCAFCA defers to the 

recommendations in that plan. Accordingly, the WCWPMP focuses only on the Willow Creek 

basins, although the Red River Watershed is shown on exhibits for context. 

1.2. Climate 

The Willow Creek watershed Park is located west of the Rio Grande in the Middle Rio Grande 

valley, with elevations ranging from approximately 5,050 to 5,440 feet above sea level. The 

area has a mild, semi-arid, continental climate characterized by low annual precipitation, low 

relative humidity, and large annual and diurnal temperature fluctuations (Western Regional 

Climate Center, 2025) 

 

Figure 1.2: Monthly climate normal (1991-2020) for the Rio Rancho, NM area (source: NOAA, 2021). 

Average annual precipitation in the Rio Rancho area is 9.5 inches, with values ranging from 4 

to 16 inches. July through October are the months with highest rainfall totals (see Figure 1.2). 

Summer rain typically falls during brief, intense thunderstorms. Southeasterly circulation 

brings moisture for those storms from the Gulf of Mexico. Orographic lifting and surface 

heating causes air masses to rise and moisture to condensate(Western Regional Climate 

Center, 2025). Heavy rainfall associated with summer thunderstorms frequently lead to 
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localized flash flooding (Adams & Comrie, 1997; Higgins et al., 1997). Winter precipitation is 

mainly related to frontal activity associated with storms from the Pacific Ocean. 

1.3. Soils 

Figure 1.3 presents the NRCS soil map for the Willow Creek Watershed Park, obtained from 

the NRCS Web Soil Survey (Web Soil Survey - Home).  

 

Figure 1.3:  Map showing NRCS soil map units 

Descriptions of the typical soil profiles for the mapped units are provided in Table 1.1, which 

indicates that the watershed is dominated by loamy sand and sandy loam soils. For reference, 

see Figure 1.4 for the soils map. 

  

https://websoilsurvey.nrcs.usda.gov/app/?utm_source=chatgpt.com
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Table 1.1: Soil map unit symbols, descriptions and percentages 

Map Unit 
Symbol 

Map Unit Name Percent of AOI 

142 
Grieta fine sandy loam, 1 to 4 percent 
slopes 

9.70% 

145 
Grieta-Sheppard loamy fine sands, 2 to 9 
percent slopes 

24.30% 

183 
Sheppard loamy fine sand, 8 to 15 percent 
slopes 

1.80% 

191 
Sheppard loamy fine sand, 3 to 8 percent 
slopes 

64.20% 

 

 

Figure 1.4:  Map showing soil texture assumptions for the Willow Creek Watershed Park used in developing 
the HEC-HMS model. 

1.4. Vegetation and Wildlife 

With elevations ranging from approximately 5,050 to 5,440 feet, Willow Creek Watershed 

Park is characterized by semi-desert shrub and grasslands. Juniper trees (Juniperus spp.) 
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occur sporadically at slightly higher elevations and along ephemeral channels where localized 

runoff provides additional moisture. Common shrubs include winterfat (Krascheninnikovia 

lanata) and fourwing saltbush (Atriplex canescens), while grama grasses (Bouteloua spp.) 

form important understory forage species (Allison & Ashcroft, 2011) Cacti such as prickly pear 

(Opuntia spp.) and cholla (Cylindropuntia spp.) are also widely distributed throughout the 

watershed. As with other basins in the region, the distribution and density of plant 

communities in Willow Creek have been influenced by historical over-grazing and prolonged 

drought conditions (Allison & Ashcroft, 2011). Ephemeral channels within the watershed 

provide habitat for a range of wildlife, including migratory birds such as the burrowing owl 

(Athene cunicularia) and the bank swallow (Riparia riparia), which rely on arroyo banks for 

nesting. 



Chapter 2 ς Watershed Hydrology   

Willow Creek WMP ς Jan 2026  2-1 

2. Watershed Hydrology 

All hydrologic modeling was carried out using the U.S. Army Corps of Engineers HEC-HMS 

software version 4.13.  

2.1. Basin Delineation 

The 2013 WCWPMP (Willow Creek WMP, 2013) served as the basis for the initial subbasin 

delineation. Subbasins from the 2013 watershed model were reviewed and revised to reflect 

updated topography, road improvements, and storm drainage infrastructure. 

Orthophotography used for this project consists of tiled images which depict color digital 

aerial photographs acquired in the spring of 2024 during leaf-off conditions. Lidar-derived 

elevation data (2018) was used to adjust and verify drainage boundaries and to estimate 

model parameters. Both datasets are part of the Mid-Region Council of Governments 

(MRCOG) digital orthophotography and elevation project. 

Subbasin boundaries were edited in ArcGIS Pro using a digital elevation model (DEM) created 

from the 2018 MRCOG LiDar data. Boundaries were adjusted to accommodate selected 

analysis points and to achieve basins with relatively uniform land use characteristics. Analysis 

points were chosen at tributary confluences, major culverts and road crossings, and existing 

or proposed pond locations. Questionable boundaries were field verified, particularly in areas 

where graded roads influence flow paths or where dominant drainage patterns were not 

clearly identifiable in the DEM. 

An overview map of the delineated subbasins is provided in Figure 2.1. Major tributaries are 

shaded in different colors, and subbasins are labeled with the tributary identifier followed by 

a three-digit numerical subbasin ID. 
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Figure 2.1: Willow Creek Watershed Park subbasin overview map 

2.2. Reach Routing 

The Muskingum-Cunge method was used in HEC-HMS to route flows through open channels 

and storm drainpipes (assuming open channel flow conditions). Routing reaches were 

delineated, and slopes estimated in ArcGIS Pro based on the 2018 DEM. aŀƴƴƛƴƎΩǎ ǊƻǳƎƘƴŜǎǎ 

coefficients (n-values) were assigned based on land cover types identified from 2024 

orthophotography, using values recommended in the SSCAFCA Hydrology Manual (SSCAFCA 

Criteria Manual - Vol. 1, 2024).
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Channel routing length, slope, and typical bottom width were measured from elevation data and 

orthoimagery in ArcGIS. Transmission losses were assumed to be small and negligible.  

2.3. Existing Land Use 

Existing development within the watershed varies by basin, with Basin B remaining the least 

developed and Basin A the most developed. Figure A-1 in Appendix A illustrates the extent of 

urbanization and major land use categories. Land use was quantified by manual digitization using 

orthoimagery and based on GIS data obtained from the City of Rio Rancho (GIS Data Download | 

The Official Site of Rio Rancho, NM)  

The majority of developed land consists of residential uses, with two major exceptions in Basin 

A, the PNM Electric Substation and the Sandoval County Judicial Complex. Residential 

development west of NM 528 is predominantly low density (< 4 du/ac), with minimal drainage 

infrastructure in Basins B and C and mostly unpaved roadways. Portion of Basin A west of Paseo 

del Volcan (PDV) remains largely undeveloped, with only graded dirt roads. Between PDV and 

NM 528, Basin A is characterized by paved roads and established drainage features, including 

storm drainpipes and detention ponds. 

9ŀǎǘ ƻŦ ba рнуΣ ǘƘŜ wƛǾŜǊΩǎ 9ŘƎŜ LL ŀƴŘ LLL ǎǳōŘƛǾƛǎƛƻƴǎ ǊŜǇǊŜǎŜƴǘ ƘƛƎƘ-density residential 

development with paved roads and complete drainage infrastructure. Portions of these 

subdivisions drain directly to the Rio Grande bosque and function independently of Basins A, B, 

and C. These areas were excluded from further analysis in this report, as they have adequate 

drainage systems in place and do not receive off-site flows. 

2.4. Existing Conditions Loss Parameters 

In accordance with {{/!C/!Ωǎ Hydrology Manual (SSCAFCA Criteria Manual - Vol. 1, 2024), the 

curve number method was used to compute precipitation loss and excess. Curve numbers for 

pervious areas were estimated based on land use conditions in Willow Creek Watershed Park. 

Table 2.1 lists land use types and associated curve numbers.  

Table 2.1: Land use categories and associate curve numbers used in the WCPWMP model.  

Land Use Curve Number (CN) 

Directly Connected Impervious Area (e.g. 

paved roads, driveways, paved parking) 

% Impervious  

(not included in  

CN calculation) 

Unconnected impervious area 98 

Graded/disturbed 86 

Unpaved road 82 

Park/lawn 68 

https://rrnm.gov/2334/GIS-Data-Download
https://rrnm.gov/2334/GIS-Data-Download
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Residential yard, subdivision 80 

Residential yard, estates lot 78 

Open space, loamy sand 74 

Open space, sandy loam 78 

 

Directly connected impervious areas (DCIA) for each subbasin were specified explicitly as a 

percent impervious area, rather than being included in a composite loss calculation. DCIA 

represents the portion of the subbasin where all precipitation becomes direct runoff due to its 

direct hydraulic connection to the drainage system. In contrast, unconnected impervious areas 

(UIA) are represented within the composite curve number calculation. This approach, referred to 

as the split hydrograph method, computes separate runoff hydrographs for DCIA and for UIA 

areas. The two hydrographs are then combined to produce the total composite hydrograph for 

each subbasin. 

Table 2.2 contains land use categories and corresponding loss model parameters for single family 

residential lots of varying sizes in the Willow Creek watershed Park. Land use percentages for 

different lot sizes reported in Table 2.2 were adopted from the Barranca Watershed 

Management Plan (Barranca WMP, 2022) because the residential lot sizes, development 

patterns, and typical parcel layouts in the Barranca watershed are highly similar to those in the 

Willow Creek Watershed Park. Values in Table 2.2 were developed from a representative sample 

of each land use category ǿƛǘƘƛƴ {{/!C/!Ωǎ ƧǳǊƛǎŘƛŎǘƛƻƴΦ .uilding footprints, driveways, disturbed 

areas, and unconnected impervious areas were measured manually in ArcGIS Pro. The driveway 

and 50% of the building footprint were assumed to be DCIA; the remaining 50% of the building 

footprint was modeled as unconnected impervious area (UIA, CN=98).  

Table 2.2: Land use categories for single family residential lots in the WCWPMP.  

  

Building 
Footprint a 

Driveway b Disturbed c 
Unconnected 
Impervious 

Area d 

Residential 
Yard e 

% DCIA 
Composite 

CN 

Subdivision 
6du/ac 

35% 7% 0% 4% 54% 25% 85 

Subdivision 
4du/ac 

28% 5%                0% 4% 63% 19% 84 

Subdivision 
2du/ac 

17% 3% 0% 4% 76% 12% 83 

Estates 
2du/ac 

13% 3% 30% 3% 51% 10% 83 

Estates 
1du/ac 

9% 1% 25% 2% 63% 6% 81 

        
a 50% DCIA, 50% UIA; b 100% DCIA; c CN=86 d CN=98   
e subdivision: CN=80; estate lots: CN=78   



Chapter 2 ς Watershed Hydrology   

Willow Creek WMP ς Jan 2026  2-5 

2.5. Transform Method 

In HEC-HMS, the SCS unit hydrograph method was selected to transform excess precipitation into 

a runoff hydrograph for each subbasin. Lag times were estimated based on the velocity method 

(USDA, 2010) using flow path measurements performed in ArcGIS Pro. Flow paths for each basin 

were split into distinct segments: a sheet flow portion not exceeding 100 feet in length, a shallow 

concentrated flow section not exceeding 2,000 ft, and up to two channel flow segments. Travel 

times for each segment were calculated based on the equations outlined in chapter 15 of the 

National Engineering Handbook (USDA, 2010). Channel geometry was approximated using 

trapezoidal cross sections. The hydraulic radius for each channel segment was estimated based 

on channel geometry (cross-section, slope) and peak discharge resulting from a design storm with 

a 100-year recurrence interval. A list of model parameters for subbasins and routing reaches is 

contained in Appendix A.  

2.6. Sediment Bulking 

Based on {{/!C/!Ωǎ IȅŘǊƻƭƻƎȅ aŀƴǳŀƭ (SSCAFCA Criteria Manual - Vol. 1, 2024), sediment 

bulking factors of 18% for natural areas and 6% for urbanized areas were added as flow ratios to 

clearwater discharges in HEC-HMS to account for the increase in runoff volume due to suspended 

sediment in storm flows. Area-averaged bulking factors were used for subbasins containing both 

urbanized and natural areas.  

2.7. Existing Ponds and Diversions 

The Willow Creek Watershed Park model includes eight ponds that attenuate runoff, with storage 

capacities ranging from less than 2 acre-feet to approximately 10 acre-feet. None of the ponds 

are owned or maintained by SSCAFCA. Pond parameters and dimensions were obtained from 

engineering documents and, in some cases, DEM-derived contour data. A complete list of ponds 

included in the model is provided in Appendix B. In HEC-HMS, pond routing was simulated using 

rating curves (elevationςstorage and storageςdischarge relationships) and, where applicable, 

outlet structures. All ponds were assumed to be dry at the start of each simulation. 

2.8. Design Storm 

In accordance with SSCAFCA policy, the 100-year 24-hour design storm was used to evaluate 

flood risk and identify any drainage deficiencies in Willow Creek Watershed Park. It is a 

hypothetical storm event based on point precipitation frequency estimates from NOAA Atlas 14 

(NOAA, 2025). Precipitation estimates representative of the centroid of the Willow Creek 

watershed are displayed in Table 2.3.  
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Table 2.3: Point precipitation frequency estimates for different recurrence intervals  
and durations in the Willow Creek Watershed Park. 

 Point precipitation estimates (in) 

Duration 2-yr 10-yr 50-yr 100-year 500-year 

5-min 0.225 0.360 0.506 0.572 0.739 

10-min 0.342 0.548 0.770 0.871 1.12 

15-min 0.424 0.680 0.954 1.08 1.39 

30-min 0.571 0.915 1.28 1.46 1.88 

1-h 0.707 1.13 1.59 1.80 2.32 

2-h 0.807 1.28 1.80 2.05 2.67 

3-h 0.863 1.34 1.87 2.12 2.76 

6-h 0.993 1.50 2.05 2.31 2.94 

12-h 1.11 1.64 2.20 2.45 3.06 

24-h 1.27 1.84 2.45 2.72 3.38 

 

The design storm was modeled in HEC-HMS using the built-in frequency storm option with an 

intensity position of 25 percent and an intensity duration of 5 minutes. 

Because the Willow Creek Watershed Park area is less than 2 square miles, application of an area 

reduction factor is not necessary. As shown in Figure 2.3 from the HEC-HMS manual (HEC-HMS 

Technical Reference Manual, 2000), point depth reduction factors only become significant as 

watershed area increases. For very small drainage areas (typically less than 10 square miles), the 

reduction from point rainfall depth to areal rainfall depth is minimal, with values remaining close 

to 100 percent. Therefore, given the relatively small size of the Willow Creek Watershed Park, no 

area reduction factor was applied, and point rainfall values were used directly in the hydrologic 

modeling. 

 

Figure 2.3. HEC-HMS Technical Reference Manual Reduction of Point Rainfall Depth as Storm Area 
Increases(HEC-HMS Technical Reference Manual, 2000) 
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2.9. Results 

Figure 2.4 shows model results at selected locations for existing land use conditions. It is 

important to note that simulation results only provide a best estimate of the watershed runoff 

response from the design storm for current land use conditions. All hydrologic models are 

simplified representations of complex physical processes. Numerous factors contribute to model 

uncertainty, including choices related to model structure and methods used to simulate 

infiltration and overland flow, parameter estimation, as well as precipitation input. Model results 

are intended to be used for planning and design of flood control infrastructure but need to be 

interpreted with the underlying uncertainty in mind.  

In this report, peak discharge values from HEC-HMS are used to represent the runoff conveyed 

downstream at each hydrologic element. These values are appropriate for summarizing 

hydrologic response and for informing downstream hydraulic analyses. 
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Figure 2.4: Peak discharge and runoff volumes resulting from the 100-yr design storm at selected analysis points in Willow Creek Watershed Park. 
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2.10. Structure Capacities and Major Deficiencies 

Model results were analyzed at the crossing structures, and hydraulic capacities were determined 

using CulvertMaster (v10.03.00.03). Results are summarized in Table 2.4, presented from 

upstream to downstream, including culverts along Paseo del Volcan, NM-528, and Willow Creek 

Road.  

For structure capacity evaluations, the analysis uses peak inflow values from HEC-HMS at each 

structure location. Inflow values represent the total runoff arriving at the culvert and therefore 

ǇǊƻǾƛŘŜ ǘƘŜ ŎƻǊǊŜŎǘ ŎƻƳǇŀǊƛǎƻƴ ŀƎŀƛƴǎǘ ǘƘŜ ŎǳƭǾŜǊǘΩǎ ƘȅŘǊŀǳƭƛŎ capacity. This ensures a 

conservative evaluation of whether each structure can convey the watershed flow reaching it 

during the 100-year event. 

Table 2.4: Major crossing structures, capacities, and peak discharges 

Basin Location Hydro ID Structure 
100-yr 
Peak 

Flow (cfs) 

Capacity 
(cfs) 

Result 

A Paseo Del Volcan Blvd PDV_Div 30" CMP 106 31.26 Deficient 

A Oldenburg Rd NE A_103_Pond 4-48" RCP 160 465 OK 

A NM-528 South of Idalia Rd A_107_J1 2-60" CMP 365 335 Deficient 

A 
Willow Creek & Basin A (N of 
Shavano Peak Rd) 

A_108_J1 66" CMP 382.5 294 Deficient 

B NM 528 (1450' south of Idalia Rd) B_105_J1 3-60" CMP 155 426 OK 

B NM 528 (2250' south of Idalia Rd) B_201_J1 36" CMC 60 46 Deficient 

B NM 528 (2880' south of Idalia Rd) B_301_J1 36" CMC 42 71 OK 

B 
Willow Creek & Basin B 
(Withington PeakςSierra Blanca) 

B_106_J3 66" CMP 297 307 OK 

C NM 528 & Christopher Pointe C_103_J1 36" CMC 104 88 Deficient 

C 
Willow Creek & Basin C (Sierra 
BlancaςRiverside Dr) 

C_104_J1 36" RCP 126 108 Deficient 
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Several major crossings are currently undersized for existing conditions. Capacities were 

estimated for planning purposes only and represent approximate maximum allowable flow rates. 

Culvert dimensions were obtained from field surveys and GISPro measurements derived from 

2018 LiDAR data. 

The analysis was based on the following key assumptions: 

¶ Culverts are assumed clear and free from sediment and debris. Actual conveyance may 

be lower due to sediment buildup, vegetation growth, or debris accumulation at inlets. 

¶ Roadway overtopping is not modeled in CulvertMaster. Reported capacities represent 

maximum upstream water levels before overtopping or breakout occurs. 

Existing ponds were evaluated for deficiencies based on existing conditions model runs. A 

detailed table with results for all ponds included in the hydrologic models is contained in 

Appendix B. Figure 2.5 and Figure 2.6 show existing ponds and crossing structures with associated 

deficiencies in Willow Creek Watershed Park. 
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Figure 2.5: Major crossing structures and deficiencies in Willow Creek Watershed Park 
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Figure 2.6:  Existing stormwater detention ponds and deficiencies in Willow Creek Watershed Park. 
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3. Proposed Improvements and Recommendations 

Flash flooding during the summer monsoon season is a natural phenomenon in the semi-arid 

southwestern U.S. and is an integral part of the dynamics of ephemeral water courses. In 

urbanizing landscapes, flash flooding can cause considerable damage to property, public 

infrastructure, and endangered lives, especially if insufficient space is provided for the safe 

passage of floodwater, or if drainage infrastructure is not designed and maintained 

appropriately. This section discusses proposed solutions to drainage deficiencies described in this 

study and identifies needs for additional analysis. 

3.1. Projects Completed Since the Last WMP Update 

3.1.1. Idalia Road Improvement (Iris Road to NM-528): 

City of Rio Rancho completed improvements to Idalia Road, expanding the roadway to four lanes 

with a center median. Storm drain inlets were installed along the roadway to collect runoff from 

the west side and convey it eastward to the county pond. This project modified local drainage 

patterns by preventing runoff north of Idalia Road from crossing to the south. 

3.2. Required Drainage Improvements 

Since the last Watershed Park Management Plan, Idalia Road improvement has resolved some 

drainage concerns south of Idalia Road, particularly the erosion issues along the arroyo between 

Idalia Rd and Vatapa Rd. However, several drainage concerns remain; they are addressed in detail 

below.  

3.2.1. Culvert at Paseo del Volcan 

Existing condition: ¢ƘŜ олέ ŎƻǊǊǳƎŀǘŜŘ ƳŜǘŀƭ ǇƛǇŜ ό/atύ ŎǳƭǾŜǊǘ ōŜƴŜŀǘƘ tŀǎŜƻ ŘŜƭ ±ƻƭŎŀƴ όt5±ύ 

is currently buried by sediment, the inlet could not be located during field reconnaissance. A 

small desilting basin at the culvert entrance provides approximately 1.7 ac-ft of storage. For the 

100-year, 24-hour storm, the HEC-HMS model predicts a peak discharge of 106 cfs from Basin 

!ψмлм όҒфмΦн ŀŎǊŜǎύΦ 

Capacity deficiency: The 30έ CMP is currently fully clogged and buried under accumulated 

sediment, preventing any effective drainage from the pond. If maintained and functioning as 

designed, the estimated hydraulic capacity of the pipe would be approximately 31 cfs, which 

remains substantially less than the modeled peak inflow of 106 cfs. Because the PDV 

embankment is higher in elevation than the pond, flow cannot bypass PDV. Instead, once the 

small desilting basin fills, excess runoff overtops the pond embankment and travels northeast 

along the PDV embankment, entering Venada Arroyo and passing through the seven-barrel PDV 

crossing.  
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Recommended improvements: Improvements should include restoring conveyance at the PDV 

culvert by excavating and removing accumulated sediment and re-establishing the 30έ CMP inlet, 

along with constructing SAD-6 Pond #12 per the approved plans. Pond #12 will provide the 

ƴŜŎŜǎǎŀǊȅ ǳǇǎǘǊŜŀƳ ŘŜǘŜƴǘƛƻƴ ǘƻ ŀǘǘŜƴǳŀǘŜ Ŧƭƻǿǎ ŀƴŘ ƭƛƳƛǘ ŘƛǎŎƘŀǊƎŜ ǘƻ ǘƘŜ ŎǳƭǾŜǊǘΩǎ ŜǎǘƛƳŀǘŜŘ 

capacity of ~31 cfs. The required detention volume is approximately 13 ac-ft, and the proposed 

pond (per the SAD-6 Drainage Report) is adequately sized to meet or exceed this requirement, 

thereby attenuating peak flows so the PDV discharge remains within culvert capacity and 

preventing overflow toward Venada Arroyo. 

3.2.2. Drainage between SAD 6 Pond #6 and Camino Encantadas  

Existing condition: SAD-6 Pond #6 has a peak discharge of approximately 130 cfs. Outflow is 

ŎƻƴǾŜȅŜŘ ǘƘǊƻǳƎƘ ǘǿƻ рпέ w/t ǇƛǇŜǎ ǘƘŀǘ ŘŀȅƭƛƎƘǘ ŀŎǊƻǎǎ ŀ Ǝŀǎ ƭƛƴŜ ŜŀǎŜƳŜƴǘ ŀƴŘ ƻƴǘƻ ǇǊƛǾŀǘŜ 

property (Figure 3.1). No public drainage right-of-way exists between the outlet pipes and 

Nagoya Road. Compounding this issue, a residence has been constructed directly in the former 

flow path, placing the developed lot at risk of erosion and flooding. 

 

Figure 3.1: The outlet structure of SAD-6 pond #6, looking downstream toward Nagoya Rd 

Further downstream, between Nagoya Road and Nativitas Road, residential lots are platted to 

the centerline of the arroyo. In several locations, homes have been constructed near the channel 

(Figure 3.2), leaving them vulnerable to erosion and/or flooding during large storm events. 
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Figure 3.2: Arroyo between Nagoya Rd and Camino Encantadas Rd. Looking downstream from Nagoya Rd. 
Arroyo is shown with blue line 

Recommended improvements: To address these issues, it is recommended that discharge from 

SAD-6 Pond #6 be routed to the culvert under Nagoya Road by acquiring ROW and constructing 

a new storm drain, thereby eliminating uncontrolled flow across private property and reducing 

risks to existing residences. In addition, the arroyo between Nagoya Road and Camino 

Encantadas should be stabilized to further reduce erosion and flooding hazards, ensuring long-

term protection of adjacent properties and infrastructure. 

3.2.3. SAD 6 Pond #2 

Existing condition: SAD-6 Pond #2 only receives flow from storm drains along Vatapa Road and 

Ilford Road. According to the SAD 6 Drainage Report (2005), the pond was designed with a peak 

storage capacity of 7.7 ac-ft, when filled to the top of the embankment, it can store up to 10 ac-

ft. Under existing conditions, the model indicates that peak storage need in the pond would be 

10.2 ac-ft  during a 100-year storm event, which slightly exceeds the available capacity. As a result, 

approximately 0.2 cfs overtops the embankment and is routed to Basin A_202 during the 100-

year storm event. 
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In addition, the outlet structure consists of a concrete riser pipe without ports (Figure 3.3), which 

causes the pond to function as a retention facility until the water surface rises to the pipe crest, 

about 7 feet above the pond bottom. This design creates an estimated dead storage volume of 

6.4 ac-ft, resulting in a stagnant pool of water that remains after significant rainfall events. 

 

Figure 3.3: SAD 6 Pond #2 outlet structure (concrete riser with no ports) 

Recommendations: It is recommended that the outlet structure of SAD-6 Pond #2 be replaced 

with a ported riser pipe. The ports would provide low-flow release to improve water quality by 

capturing floatable, promoting infiltration and evaporation, and allowing pollutants to settle, 

while top of the standpipe would continue to function as the principal spillway during large storm 

events including the 100-year storm. Redesigning the standpipe with appropriate port sizing and 
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elevation, along with re-grading the pond bottom, would increase active storage, reduce 

overtopping, and allow the pond to drain completely, eliminating the stagnant pool that persists 

under the existing configuration. 

3.2.4. Basin A - NM 528 to Willow Creek Road 

Existing condition: The culvert at NM 528, located just south of Idalia Road, consists of two 60έ 

CMP pipes with an estimated capacity of approximately 335 cfs. Downstream of the culvert, 

stormwater flows through an unlined channel that transitions into a concrete-lined channel near 

²ƛƭƭƻǿ /ǊŜŜƪ wƻŀŘΦ ¢Ƙƛǎ ŎƘŀƴƴŜƭ ŎƻƴǾŜȅǎ Ŧƭƻǿ ǘƻǿŀǊŘ ŀ ŎƻƴŎǊŜǘŜ ƘŜŀŘǿŀƭƭ ŎƻƴǘŀƛƴƛƴƎ ŀ ссέ /at 

culvert beneath Willow Creek Road (Figure 3.4), with an estimated capacity of 294 cfs. 

 

Figure 3.4:  Culvert at Willow Creek Road and Basin A (1 ςссέ /atΣ ŎŀǇŀŎƛǘȅ Ғ нф4 cfs) 

Downstream of Willow Creek Road, the channel transitions back to an earthen section where 

several tire-bale drop structures are failing and require maintenance or replacement (Figure 3.5). 

 






























