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1 INTRODUCTION 

1.1 Project Overview 

The proposed project is located in the high desert region of southwest San Bernardino County, in the City 

of Apple Valley, California.  The subject project is bordered by U.S. I-15 to the west, Stoddard Wells 

Road to the South, and Johnson Road to the North.  North of Johnson Road, the “Golden Triangle” was 

annexed by the City in 2009 (Annexation 2008-001).  

At the northeast intersection of U.S. I-15 and Stoddard Wells Road, the City is proposing a separate 

project, called the Apple Valley I-15 Travel Center, which consists in the construction and operation of a 

full-service travel center and recreational vehicle park on 33.52 acres of vacant land.  A Notice of 

Preparation (NOP) of a EIR for the separate project has been filed on December 3, 2021 by the City.  

Utility coordination between the two adjacent project is needed during final design.  

The project proposes to develop 3 logistic warehouses. This Preliminary Drainage Report covers the 

Apple Valley 143 Acres project, which proposes the development of 143 acres, including 2,519,000 

square-feet of warehouse space (487 dock doors, 759 trailers), and 1336 stalls for automobiles. The 

project includes also the construction of driveways, landscape areas, utilities, and other appurtenances 

inherent to industrial warehouses.  

The project coordinates are: (Lat: 34.597443 deg; Long: -117.250355 deg). The project is intended to be 

constructed on the following Assessor Parcel Numbers (APNs): 472-211-06 (Parcel 1), 472-211-05 

(Parcel 2), 472-222-11 (Parcel 3), 472-211-15 (Parcel 4), AND 472-222-06 (Parcel 5). 

1.2 Purpose 

The purpose of this report is to demonstrate compliance of the proposed drainage mitigation infrastructure 

with the City of Apple Valley and San Bernardino County Flood Control, and California standards and 

guidelines.  A copy of the City drainage requirements (Apple Valley Code of Ordinances s is provided as 

Attachment E.  Specifically, the proposed project should mitigate (1) the DCV and the Hydromodification 

Volume; (2) the 10-year 24-hour storm hydrograph (peak discharge, runoff volume, and time of 

concentration); and (3) the 100-year 1-hour peak discharge. 

In addition, this report will discuss existing and proposed drainage infrastructure using the preliminary 

layout shown in the Tentative Parcel Map.  A review of FEMA designated flood hazard areas will also be 

included.  

Conceptual sizes of the backbone storm drain lines are provided only.  Hydraulic computations and sizing 

of both onsite and offsite drainage infrastructure will be provided during final engineering.  The need for 

energy dissipation systems is anticipated at offsite inlets and discharge points to Bell Mountain Wash 

tributary. However, the sizing of such systems will be provided during final engineering.  

1.3 Site Discussion 

Watershed Description - The proposed project is tributary to the southeastern-flowing Bell Mountain 

Wash, also considered as a dry wash tributary of the Mojave River.  Bell Mountain Wash is a natural 

channel that collects runoff primarily in the area north and west of Bell Mountain and runs for 

approximately 11 miles before its confluence with the Mojave River.  A number of small, unnamed 

drainages flow towards the River from the western part of the Ord Mountains, which occur to the 

southeast.  Bell Mountain, at 3,897 feet above sea level, is the highest point in the Town, while the lowest 

point, approximately 2,700 feet above sea level, occurs along the Mojave River.   
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The region is subject to temperature extremes, ranging from the 20°F in the winter months to more than 

100°F in the summer, with variations based on elevation. The average annual rainfall is approximately 3.9 

inches. The region is subject to intense seasonal storms, and the rainfall in a given year may vary. 

Requests for existing drainage studies in the project vicinity were made to the City of Apple Valley, San 

Bernardino County Flood Control District, and Caltrans District 8.  The Apple Valley Master Plan of 

Drainage (Williamson & Schmid, 1992) was obtained and reviewed.  The preparation of the Master Plan 

of Drainage preceded the annexation by the City of supplemental unincorporated land. As identified by 

the City, no existing hydrology study is available in the vicinity of the proposed project. 

A watershed delineation was carried out using available topographic data, aerial imagery from Google 

Earth, and an understanding of the location of existing culverts.  The methodology is further described 

under Section 2.1.  

Numerous dry, desert, washes are tributary to a series of seven culverts convey runoff from the southern 

slopes of Silver Mountain Range across I-15. Runoff from the seven culvert ultimately discharge onto or 

adjacent to the proposed project.  Most of these watercourses are ephemeral, in that they rarely contain 

surface water flow and generally have poorly defined banks.  A total of 1,583 acres of undeveloped, high 

desert, land is anticipated to drain to the seven culverts that connect the defined washes from west to east 

of I-15.  The highest elevation of tributary drainage area west of I-15 culminates at 4,207 feet and its 

tributary desert wash runs southeasterly for approximately 4 miles before crossing I-15.  The largest 

tributary drainage area to one of the seven I-15 cross-culverts (culvert #4) is of 610 acres. 

East of I-15, the GIS-based delineation process determined that an additional 340 acres of currently 

undeveloped land will contribute to the single point of confluence with Bell Mountain Wash.  The lowest 

point in the delineated tributary drainage area is of 2,894.2 feet.  Multiple lines of evidence, including 

topographic data and aerial imagery, show that floodwaters in the dry washes cross are intended to cross 

Stoddard Wells Road at two existing culverts located near the interchange.  However, the two existing 

culverts appear undersized to convey the existing 10- and 100-year peak discharges from the cumulative 

1,923 acres of tributary drainage area. As such, floodwaters are expected to breach the roadway at 

numerous locations, notably at node 1021. 

Aside from I-15 and dirt roads, the watershed is for the most part undeveloped.  Land cover can be 

characterized as Desert Shrubs with poor cover (less than 50% of vegetation cover).  38% of native soils 

are conducive to infiltration (hydrologic soil group A) are generally located between Boulder Road and I-

15, and along the southeast edge of the proposed Project.  The upper reaches of Silver Mountain are made 

of Sparkhule-Rock outcrops. An exhibit showing the distribution of hydrologic soil groups across the 

drainage area is provided under Attachment A. 

Onsite Existing Condition - Aside from a couple dirt roads graded for maintenance of the culverts 

owned and maintained by Caltrans, the proposed site is currently undeveloped with native vegetation. 

Land cover can be characterized as Desert Shrubs with poor cover (less than 50% of vegetation cover).  

There is no impervious development on the existing site.   

Numerous dry desert washes generally drain in a southerly direction with slopes averaging 3-percent. 

Most of these watercourses are ephemeral, in that they rarely contain surface water flow and generally 

have poorly defined banks.  Wider desert washes are present downstream of the seven culvert that 

originate from Silver Mountain.  

Floodwaters in the dry washes cross are intended to cross Stoddard Wells Road at two existing culverts 

located near the interchange.  However, the two existing culverts appear undersized to convey the existing 

10- and 100-year peak discharges from the cumulative 1,923 acres of tributary drainage area. As such, 

floodwaters are expected to breach the roadway at numerous locations, notably at node 1021. 

The presence of native soils that are conducive to infiltration (hydrologic soil group A) are only present 

along the southeast portion of the proposed project.  Other onsite soils are generally of hydrologic soil 

group D. 
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Onsite Proposed Condition - The proposed project falls outside of the limits of the Citywide Master 

Plan of Drainage (Williamson & Schmid, 1992). As such, the proposed storm drain layout intends to 

capture and convey all onsite runoff from the 100-year storm event, and discharge it across Stoddard 

Wells Road to a tributary of Bell Mountain Wash.  Two onsite storm drain lines are proposed to capture 

and convey all onsite runoff. 

Storm Drain Line A generally captures and conveys all runoff from Building pad 3 (37.7 acres), the 

eastern parking lot for Building pad 2 (7.2 acres), and Building pad 1 (33.8 acres).  Storm Drain Line A 

will successively run along the eastern and southern edges of the proposed project.  A flow splitter will 

convey runoff to an underground infiltration chamber that is sized to (1) infiltrate the entire Design 

Capture volume and the delta hydromodification volume for compliance with the MS4 Permit, and (2) 

mitigate storm runoff peak discharges and volumes from both the 10- and 100-year events.  Onsite slopes 

for areas tributary Storm Drain Line A average 2 percent. The only pervious areas are the perimeter 

planters.  

Storm Drain Line B captures and conveys runoff from Building pad 2 (63.5 acres). Storm Drain Line B 

will run along the western edge of the proposed project and discharges to the dual-use extended detention 

basins.  Both treated low-flow and mitigated high-flow outlets from the extended detention basin 

encroach onto Storm Drain Line A.  Both extended detention basins are hydraulically connected through 

equalization pipes. The extended detention basins are sized to (1) biotreat the entire Design Capture 

volume and the delta hydromodification volume for compliance with the MS4 Permit, and (2) mitigate 

storm runoff peak discharges and volumes from both the 10- and 100-year events.  Onsite slopes for areas 

tributary Storm Drain Line B average 2 percent. The only pervious areas include the perimeter planters 

and the extended detention basins.  

Offsite run-on is anticipated from a total of seven culverts crossing I-15.  Runoff from the two most 

northern culverts (Culvert #6 and #7) will drain east of Wrangler Road. The collector road will be 

improved to accommodate access to all three warehouses.  A perimeter ditch that runs along the eastern 

toe of Wrangler Road will be constructed, thus preventing any run-on from Culverts #6 and #7 to spill 

onto the proposed project.  Storm Drain Line D will be constructed at the northeast corner of the 

improved Wrangler Road and Stoddard Wells Road. Storm Drain Line D will convey offsite runoff and a 

segment of Stoddard Wells Road from approximately 439 acres of drainage area across Stoddard Wells to 

discharge it to a tributary of Bell Mountain Wash.  

Another perimeter ditch will be constructed along the northern and western edges of the proposed project.  

A total of seven depressed inlets will be constructed to capture offsite runoff from the dry desert washes 

that originate from Silver Mountain and drain over 1,317 acres.  Storm Drain Line C will convey all 

offsite runoff.  Onsite Storm Drain Line A and Line B will confluence with Storm Drain Line C at 

Hydrologic Nodes 3012 and 3013, respectively.  Storm Drain Line C will extend across Stoddard Wells 

Road and discharge to a tributary of Bell Mountain Wash.  An energy dissipation at the outlet of Line C 

will be constructed.  

The proposed site will be isolated by perimeter roadways, as well as a ditch and perimeter storm drain to 

capture offsite runoff.  

1.4 Flood Insurance Rate Map Panel #06071C5810H 

The existing Federal Emergency Management Agency (FEMA) map was used to determine if the project 

site is located within the limits of the 100-year floodplain. Review of the existing FEMA Flood Insurance 

Rate Map (FIRM), panel 06071C5810H and 06071C5830H (not printed) indicates that the project site is 

located in a Flood Designation Zone D, which indicates that the vicinity of the project site has not been 

mapped by FEMA, as it falls within a Flood Designation Zone D (undetermined but possible).  



Apple Valley 143 Acres 

Preliminary Drainage Report 

September 2022 1-4  Q3 Consulting 

A FEMA Flood Designated Zone A (equivalent to a 100-year floodplain) is mapped for Bell Mountain 

Wash, approximately 2,200 feet downstream of the I-15 bridge and remains outside of the project limits.  

.
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2 HYDROLOGY 

2.1 Methodology 

A watershed delineation was carried out using available topographic data, aerial imagery from Google 

Earth, and an understanding of the location of existing culverts.  Specifically, the following topographic 

information was utilized: 

• 3’ LiDAR topographic data from San Bernardino County Flood Control District (2016) 

• USGS NED 1/3 arc-second Contours for San Bernardino (2012) 

A 10’ composite Digital Elevation Model (DEM) was compiled and used as the basis for delineation.  

GIS watershed delineation tools were used to generate drainage catchments and flow paths, consistent 

with the guidelines set forth in the San Bernardino County Hydrology Manual (1986).   

Due to the erratic nature of dry washes, including the potential to change course during major storm 

events, the rational method was applied to characterize the tributary drainage area to each culvert across I-

15.  Most of these watercourses are ephemeral, in that they rarely contain surface water flow and 

generally have poorly defined banks.   

The hydrologic analysis was completed in accordance with the 1986 San Bernardino County Hydrology 

Manual and its 2010 Hydrology Manual Addendum.  The rational method has been used to calculate peak 

flows for both the existing and proposed site conditions.  The Hydrology Manual Addendum requires the 

use of NOAA Atlas 14 rainfall values when completing hydrologic analyses. The project site is 

designated as Antecedent Moisture Condition (AMC) II per Figure ADD-1 based on the NOAA Atlas 

statistical data. AMC II is classified as moderate runoff potential.  

Peak discharge and volumetric mitigation computations were performed using the Unity Hydrograph 

method in AES.  Both existing and proposed conditions Unit Hydrographs are derived from the Desert S-

Graph, as defined in the County’s Hydrology Manual. 

Mitigation is included through the proposed subsurface infiltration chamber for Onsite Storm Drain Line 

A, and through the proposed extended detention basin for Onsite Storm Drain Line B. The proposed 

subsurface infiltration chamber has a total infiltration surface area of 96,653 square feet, as well as a total 

storage capacity of 7.90 acre-feet.  The proposed extended detention basin is designed with a volumetric 

storage capacity of 27.2 acre-feet plus two feet of freeboard. 

2.2 Rainfall 

Rainfall statistics are derived from the published NOAA Atlas 14 intensity-duration statistics. A copy of 

the rainfall statistics is included under Appendix I.  

Table 1 – NOAA Atlas 14 Statistics 

Rainfall Value (in) 

10-year 1-hour 0.612 

10-year 24-hour 2.17 

100-year 1-hour 1.08 

100-year 24-hour 3.52 

2.3 Hydrologic Results 

Refer to existing and proposed condition hydrology exhibits, along with rational method AES printouts, 

in Appendices G and H, respectively.  
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Refer to Appendices G and H for rational method computations.  

Refer to Attachment H for Unit Hydrograph method mitigation computations. 

Onsite mitigation of increased peak discharge and volumetric runoff that is due to the proposed 

improvements is achieved by the proposed subsurface infiltration chamber for Onsite Storm Drain Line 

A, and through the proposed extended detention basin for Onsite Storm Drain Line B.  Onsite mitigation 

performance is summarized in Table 2 and Table 3 for Storm Drain Line A (Hydrologic Node 3013) and 

Storm Drain Line B (Hydrologic Node 3012), respectively.  The proposed infiltration chamber is 

designed to capture and infiltrate the full 10-year runoff volume from Storm Drain Line A, effectively 

reducing its discharge to none.  The extended detention basin will effectively reduce the 10-year peak 

discharge from Storm Drain Line B to low flows only.  While the extended detention basin sits on soils 

that are designated of Hydrologic Soil Group D, losses through infiltration and evaporation are 

anticipated given the footprint of the proposed basins.  

Table 2 – Onsite Mitigation Storm Drain Line A at Hydrologic Node 3013 

Parameter 
Storm Proposed Condition 

without mitigation 

Proposed Condition 

with mitigation 

Peak Discharge 

Q (cfs) 

10-year 86.2 0 

100-year 158.2 19.1 

Runoff Volume 

V (AF) 

10-year 12.1 0 

100-year 20.4 1.0 

 

Table 3 – Onsite Mitigation Storm Drain Line B at Hydrologic Node 3012 

Parameter 
Storm Proposed Condition 

without mitigation 

Proposed Condition 

with mitigation 

Peak Discharge 

Q (cfs) 

10-year 79.6 0.5 

100-year 150.4 1.0 

Runoff Volume 

V (AF) 

10-year 9.4 9.4 

100-year 16.3 16.3 

 

At the scale of the entire watershed tributary to Bell Mountain Wash, full mitigation is achieved and 

confirms mitigation to the drainage standards.  Table 4 summarizes full hydrologic mitigation at 

Hydrologic Node 1025.  

Table 4 – 100-Year 1-Hour Peak Discharge Mitigation at Hydrologic Node 1025 

Parameter 
Storm 

Existing Condition 
Proposed Condition with 

mitigation 

Peak Discharge 

Q (cfs) 

10-year 1,210 1,003 

100-year 2,233 2,175 

Runoff Volume 

V (AF) 

10-year 82.3 81.7 

100-year 198.9 193.9 
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3 CONCEPTUAL DEBRIS YIELD COMPUTATIONS 

3.1 Methodology 

3.1.1 Approach, methodologies, and assumptions 

The USACE Los Angeles District Debris Method (USACE, 2000) consists of a set of predictive 

equations expressing the single event unit debris yield of a watershed as a function of physiographic, 

hydrologic, and meteorologic parameters. These predictive equations were developed by multiple 

regression analyses of single event debris data observed in the San Gabriel Ranges of southern California. 

As defined in this method, the “total debris yield” is the total debris outflow from a watershed measurable 

at a specific concentration point for a specified event. It may include clay, silt, sand, gravel, boulders, tree 

stumps, and other organic materials. The “debris production” is the gross erosion within a watershed 

while the “debris yield” is the quantity of debris actually delivered to a concentration point of interest. 

The entire debris production of the watershed may not necessarily reach its outlet because it is stored 

temporarily within the watershed due to the lack of transporting capacity of the conveyance system.  

There are five empirical equations that were derived on the basis of watershed size ranging from 0.1 to 

200 square miles. The multiple regression analyses indicated that the unit debris yield (DY) for a 

watershed is highly correlated with the following basin parameters: relief ratio (RR) analogous to 

watershed slope, drainage area (A), unit peak flow (Q), and the non-dimensional fire factor (FF).  

Equation 2 is usually applied to drainages 3 to 10 square miles in area. Equation 1, which is a function of 

precipitation rather than runoff, is used for basins 0.1 to 3; however, if frequency discharge information is 

available, Equation 2 may be used for areas less than 3 square miles (USACE, 2002).  

Equation 2 was applied herein to the drainages of interest less than 3 square miles in size since frequency 

discharge information was available; thus, Equation 2 was applied to every subbasin: 

logDY = 0.85logQ + 0.53logRR + 0.04logA + 0.22FF 

where 

DY = unit debris yield (yd3/mi2), 

RR = relief ratio (feet/mile), 

A = drainage area (acres), 

FF = non-dimensional fire factor, and 

Q = unit peak flow (cfs/mi2) 

3.1.2 Limitations 

The general limitations related to the applications of the USACE Los Angeles District Debris Method in 

the prediction of debris yield are as follows: (1) geographic constraints, (2) drainage area constraints, (3) 

topographic constraints, (4) frequency constraints, and (5) input constraints. The frequency and input 

constraints pertain to small events less than 20-percent annual chance and low runoff or precipitation. 

Since the recurrence interval in this study is 100-year, only the geographic, drainage area and topographic 

constraints remain. This method is intended to be used for the estimation of debris yield mainly from 

coastal-draining mountainous watersheds located in southern California. Since the predictive equations 

were derived from data observed in the San Gabriel Range, the use of these equations for watershed 

conditions different from those of the San Gabriel Range must be specifically addressed. The method is 

applicable only to watersheds with areas ranging from 0.1 to 200 square miles and with a high proportion 
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of their total area in steep, mountainous terrain. The use of this method to compute debris yields for 

watersheds in mild-sloped valley areas with a high percentage of piedmonts and alluvial fans or valley fill 

areas may result in estimates that are higher than actual yield. If the sediment transport capacity is less 

than the statistical debris method results, the sediment transport capacity governs the debris yield. 

3.1.3 Adjustment-Transposition (A-T) factor 

The use of predictive equations developed from data pertaining to watersheds, which historically 

demonstrate extremely high unit yields will result in overestimates of debris yields when applied to areas 

with less erosional activity. Recognizing this limitation, and the importance of uncertain geomorphic and 

geologic parameters, the USACE Los Angeles District developed an Adjustment-Transposition (A-T) 

factor. 

3.1.4 Regional assumptions 

The NHC (2015) Study identified the use of a A-T factor of 0.5 based on previous work completed by 

Bechtel.  The factor of 0.5 was also used in this study. 

Due to the low risk of wildfires occurring in this region due to sparse vegetation, the Fire Factor (FF) 

used in the analysis of each subbasin was assigned a minimum value of 3.0 based on fire factor (Tables 

A-1 and A-2; USACE, 2000).  

3.1.5 Computational results 

Debris yield calculations were performed for both Storm Drain Line C and Storm Drain Line D, which 

are both intended to capture and convey all offsite runoff that traverses the seven culverts of I-15.  Since 

I-15 is elevated, it is likely that the interstate will effectively act as a debris barrier and prevent the 

transport of significant amount of debris and sediments.  Further investigations should be performed 

during final engineering.   

The proposed project does not include any debris basin. Rather, the proposed design is intended to bypass 

all debris and sediments to (1) allow the conveyance of coarse grained sediments that are critical to the 

geomorphology of Bell Mountain Wash and the Mojave River; and (2) minimize maintenance of large 

flood control facilities by the City and the San Bernardino County Flood Control District.  

A summary of the debris yield calculations by subbasin and storm event are listed in Table 5 (10-year 

event) and Table 6 (100-year event).  Bulking factors of 1.11 and 1.23 were computed for Storm Drain 

Line C and Storm Drain Line D, respectively.  These translate to 100-year bulked discharges of 667 cfs 

and 1,941 cfs, respectively. 

The calculated bulked peak flows will be utilized in the final engineering design of the project flood 

conveyance.    

3.1.6 Supplemental grading considerations 

Proposed grading within the project site should be performed with an understanding of existing 

watercourses to prevent the creation of concentrated runoff, localized erosion, and, in some cases, trigger 

the formation of flow-cut watercourses downstream.   
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Table 5 – Debris Yield and Bulked Peak Discharges – 10 Year Event 

subbasin 

drainage 

area {sq 

mi} 

relief 

ratio 

{ft/mi} 

fire 

factor 

A-T 

factor 

Max 1 Hour 

Precipitation 

{in} 

10-percent annual chance storm 

Qp 

{cfs} 

qp 

{cfs/mi2} 

flood 

volume 

{ac-ft} 

debris 

yield 

{ac-ft} 

bulked 

volume 

{ac-ft} 

bulking 

factor 

Qp,bulked 

{cfs} 

3011 - Storm Drain 

Line D 
0.76 174 3.0 0.50 0.61 275 364 19 2.5 21 1.13 312 

1018 - Storm Drain 

Line C 
2.07 206 3.0 0.50 0.61 727 352 62 17.8 80 1.29 935 

 

Table 6 – Debris Yield and Bulked Peak Discharges – 100 Year Event 

subbasin 

drainage 

area {sq 

mi} 

relief 

ratio 

{ft/mi} 

fire 

factor 

A-T 

factor 

Max 1 Hour 

Precipitation 

{in} 

1-percent annual chance storm 

Qp 

{cfs} 

qp 

{cfs/mi2} 

flood 

volume 

{ac-ft} 

debris 

yield 

{ac-ft} 

bulked 

volume 

{ac-ft} 

bulking 

factor 

Qp,bulked 

{cfs} 

3011 - Storm Drain 

Line D 
0.76 174 3.0 0.50 1.08  600  793  44  4.9  49  1.11  667  

1018 - Storm Drain 

Line C 
2.07 206 3.0 0.50 1.08  1,574  761  147  34.3  181  1.23  1,941  
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4 CONCEPTUAL HYDRAULICS 

4.1 Methodology 

Hydraulics will be performed during final engineering.  It is anticipated that final hydraulic design will 

include: 

- Hydraulic sizing of proposed backbone and lateral storm drain lines using WSPG or similar; 

- Hydraulic sizing of catch basin inlets, drainage ditches, and outlet structures using the FHWA 

Hydraulic Toolbox or similar; 

- Hydraulic sizing of depressed culvert inlets using FHWA HY8; 

- Hydraulic sizing of riprap pad or other adequate energy dissipation systems using FHWA HEC 

14. 

In this preliminary drainage reports, conceptual sizing the backbone storm drains was generated using 

FHWA Hydraulic Toolbox.  Sizing assumed no backwater effects, no energy losses from bend or 

transition structures, and that all facilities would function in non-pressurized conditions.  While the 

average longitudinal slope of onsite storm drains will exceed 2 percent, these assumptions should be 

revisited during final engineering.  

4.2 Results 

Attachment L includes an exhibit that defines the conceptual size of each onsite Storm Drain Line based 

on the identified 100-year peak un-bulked discharge.  A summary of the sizes for Storm Drain Lines A, 

B, C, and D is included in Table 7, Table 8, Table 9, and Table 10, respectively.  Final engineering of 

storm drain lines should be based on bulked flows for both Storm Drain Line C and Storm Drain Line D. 

Table 7 – Conceptual Sizing – Storm Drain Line A 

Line Upstream Hydrologic 

Node 

Downstream Hydrologic 

Node 

Q100 (cfs) SD Size 

Lat A-3 8004 8005 91.16 42” HDPE 

Line A 8101 8005 9.69 18” HPDE 

Line A 8005 8006 101.03 42” HDPE 

Line A 8006 8007 106.48 42” HDPE 

Line A 8007 8008 109.77 42” HDPE 

Line A 8008 8009 109.77 42” HDPE 

Lat A-1 8202 8009 33.21 30” HDPE 

Line A 8009 8010 141.41 48” HDPE 

Line A 8010 8011 145.98 48” HDPE 

Line A 8011 8012 161.98 54” HDPE 

Lat A-4 8400 8012 15.40 24” HDPE 
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Line Upstream Hydrologic 

Node 

Downstream Hydrologic 

Node 

Q100 (cfs) SD Size 

Lat A-5 8012 8012.5 167.94 54” HDPE 

Line A 8012 3013 167.94 54” HDPE 

 

Table 8 – Conceptual Sizing – Storm Drain Line B 

Line Upstream Hydrologic 

Node 

Downstream Hydrologic 

Node 

Q100 (cfs) SD Size 

Line B 9000.5 9001 19.35 24” HDPE 

Line B 9001 9002 45.18 36” HPDE 

Line B 9002 9003 61.03 42” HDPE 

Line B 9003 9004 108.57 48” HDPE 

Lat B-2 9102 9003 41.28 36” HDPE 

Lat B-3 9004.5 3012 128.67 48” HDPE 
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Table 9 – Conceptual Sizing – Storm Drain Line C 

Line Upstream Hydrologic 

Node 

Downstream Hydrologic 

Node 

Q100 (cfs) SD Size 

Line C 2003 3006 43.78 36” RCP 

Lat C-1 3005.5 3006 53.90 42” RCP 

Line C 3006 3007 91.91 48” RCP 

Lat C-2 4002.5 3007 27.22 36” RCP 

Line C 3007 3008 117.27 48” RCP 

Lat C-3 5800.5 3008 9.98 18” RCP 

Line C 3008 3009 122.29 48” RCP 

Lat C-4 5019.5 3009 1,019.00 96” RCP 

Line C 3009 3010 1,106.06 96” RCP 

Lat C-5 6009.5 3010 92.15 48” RCP 

Line C 3010 3011 1,183.77 108” RCP 

Lat C-6 7007.5 3011 110.48 48” RCP 

Line C 3011 3012 1,264.25 108” RCP 

Line C 3012 3013 1,342.03 108” RCP 

Line C 3013 3014 1,470.09 9’x8’ RCB 

Lat C-8 2204 3014 12.38 18” RCP 

Line C 3014 1023.5 1,475.95 9’x8’ RCB 

 

Table 10 – Conceptual Sizing – Storm Drain Line D 

Line Upstream Hydrologic 

Node 

Downstream Hydrologic 

Node 

Q100 (cfs) SD Size 

Line D 1019 1019.5 286.74 72” RCP 

Lat D-1 1401 1019.5 1.13 18” RCP 

Line D 1019.5 1021 287.18 72” RCP 
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5 PRIORITY PROJECT WQMP REQUIREMENTS 

5.1 Findings 

A separate Preliminary Water Quality Management Plan (WQMP) has been prepared to demonstrate the 

proposed project’s compliance with the requirements of the Phase II MS4 Permit and the Mojave 

Watershed Technical Guidance Documents. Specifically, the project is classified as a Priority Project and 

will comply with the following criteria: 

• LID Performance Criteria: "Site Design Measures as defined in Section F.5.g.1. shall be based on 

the objective of achieving infiltration, evapotranspiration and/or harvesting/reuse of the 85th 

percentile rainfall event, to the extent feasible, to meet Section F.5.g.2.b. Numeric Sizing Criteria 

for Storm Water Retention and Treatment.  Site design measures shall be used to reduce the 

amount of runoff, to the extent technically feasible, for which retention and runoff is required." 

• Hydromodification Performance Criteria: "Post‐development runoff volume, time of 

concentration, and peak flow velocity for the 10‐year frequency storm does not exceed that of the 

pre‐development condition by more than five percent”. 

The proposed underground infiltration chamber (7.90 acre-feet) will have the capacity to retain and 

infiltrate the full delta volume (300,000 cu-ft) and address the Hydromodification Performance Criteria 

for the full proposed project.  Infiltration of the full delta volume will occur in less than 48 hours for the 

proposed onsite improvements tributary to Storm Drain Line A. 

The proposed extended detention basin (27.2 acre-feet) will provide the adequate biofiltration treatment 

capacity of the full design capture volume (127,625 cubic-feet) and the full hydromodification volume 

(204,770 cubic-feet).  The design of both underground infiltration chamber and extended detention basins 

is based on preliminary engineering considerations, including the minimum setback from structures as 

recommended by the geotechnical engineer. Further refinement of the project is anticipated during final 

engineering. 
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6 CONCLUSIONS 

In conclusion, the proposed development will not adversely affect the existing drainage patterns in the 

area and will provide adequate protection for the proposed on-site improvements and structures. The 

combination of underground infiltration chamber and extended detention basins will capture and mitigate 

the design capture volume, the hydromodification volume, and both peak discharge and runoff volumes 

from the 10-year 24-hour and the 100-year 24-hour storm events.  Post-development hydrologic 

conditions are mitigated to levels below those in the pre-development hydrologic conditions.  
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Appendix A 

Maps 
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Appendix B 

DFIRM Panel #06071C5810H 
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Appendix C 

NOAA Atlas 14 Precipitation Intensity-Duration 
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Appendix D 

City Master Plan of Drainage 
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Appendix E 

City Drainage Criteria 
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Appendix F 

Soils Report 
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951


































































http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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Appendix G 

Existing Condition Hydrology – Rational Method 
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Appendix H 

Proposed Condition Hydrology – Rational Method 
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Appendix I 

UH Calculations 

- Soil Loss Parameters 

- Existing UH (10-, 100-year) 

- Proposed (Mitigated) UH (10-, 100-year) 
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Appendix J 

Underground Infiltration Chamber and Pre-Treatment 

Design 
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Conceptual Grading 
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Appendix K 

Conceptual Hydraulic Computations 
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