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1.0 INTRODUCTION 
   
The following study represents the Hydrology and Water Quality Technical Appendix prepared as 
part of The Triangle, Specific Plan No. 276, Amendment No.1 (previously adopted as the Murrieta 
Springs Mall Specific Plan No. 276).  The project is located in the City of Murrieta, Riverside County, 
California. The site is located between the I-15 and I-215 freeways, south of Murrieta Hot Springs 
Road.  (See Figures 1 and 2 for a Regional and Project Vicinity Map).  The project site encompasses 
approximately 64.3 acres.  This report is a technical engineering study/evaluation intended to 
support the Master Planning and Infrastructure Program for the project on issues related to drainage, 
surface hydrology, and water quality. 
 
The project consists of new mixed-use commercial center in an icon site in the City of Murrieta.  The 
proposed project involves retail, class A office, hotel, dining and entertainment uses.     
 
All assessments and technical analyses in this report comply with the local drainage policies and 
requirements for the City of Murrieta, San Diego Regional Water Quality Control Board, Riverside 
County, and the California Environmental Quality Act (CEQA) of 1970, as amended.  The hydrology 
analysis and drainage assessments have been prepared at a preliminary engineering level based 
upon available information. 
 
1.1 Background and History. 
 
This project lies within the boundaries of Riverside County “Murrieta Creek Area Drainage Plan 
(ADP), Warm Springs Valley Sub-Watershed, Zone 7 and is subject to drainage fees. Approximately 
38 acres of offsite drainage area enters the site from the east through three (3) culverts crossing the 
I-215 Freeway and discharges the flows into the natural drainage courses within the project site.  
Offsite hydrology study is in Appendix G.  
 
Three (3) culverts located along the I-15 Freeway (54”, 30” and 48”) pick up the majority of the site 
runoff in addition to the 84” storm drain located at the northwest corner of the site.  This storm drain 
runs under Murrieta Hot Springs Road and the I-15 Freeway. It has a 30” reinforced concrete pipe 
(RCP) lateral with a drop inlet that picks up some of the onsite drainage. See these culverts on 
Figure 3. The 30” lateral will be used in the tables in this report. 
 
All the culverts crossing the I-15 and the I-215 freeways are maintained by and are within the 
California Department of Transportation (CALTRANS) right of way. 
 
The majority of the storm water runoff generated from the site travels in a southerly direction and is 
conveyed offsite through the three culverts located along the I-15 Freeway. After crossing the 
freeway, the culverts outlet in natural drainage courses that drains to Warm Spring Creek near the 
Murrieta Creek confluence. 
 
One unnamed blue line stream crosses the site at the southeast corner as shown on1:24,000 USGS 
Quadrangle Map for Murrieta, CA. See Figure 4. 
 
A review of the drainage study per the original Specific Plan 276 (Murrieta Springs Mall) was 
performed. Figure 5 was taken from that study and shows the offsite flows. Such study was prepared 
in 1990 and apparently, there were offsite tributary flows to the site from north of Murrieta Hot 
Springs Road. This road was improved in 2003 and it has curb and gutter, and cross-gutters that 
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convey these flows to the catch basins that are part of the 84” reinforced concrete pipe (RCP) storm 
drain under Murrieta Hot Springs Road and I-15. These offsite flows are not tributary to the project 
site any longer. 
 
In addition, the existing watersheds were delineated with the most recent aerial topography of the 
project site. It was found that they differ considerably from the original study due to incomplete 
grading of previous project on the same site. As a result, larger and smaller flows have been 
discharged to the existing culverts across I-15 from the original design. However, after crossing the I-
15 Freeways these flows converge to the same point approximately 300’ downstream. Figure 6 
shows this existing drainage as interim conditions. 
 
In order to compare the proposed development with the historic drainage prior to the existing 
grading, topographic maps from Riverside Flood Control and Water Conservation District were 
obtained and used for the hydrology calculations. Figure 7 shows this case with a topographic aerial 
flown on 2/02/1995. 
 
Federal, state and local drainage laws and regulations govern the evaluation of impacts to surface 
water drainage.  For this evaluation, impacts to surface water drainage would be considered 
significant if the project alters the drainage patterns of the site, which would result in substantial 
erosion, siltation, or increase runoff that would result in increased flooding.  An increase in the 
amount of runoff could be considered a significant cause of erosion due to the concentration of 
flows.  
   
The evaluation of impacts to storm water quality is of growing concern throughout the country.   The 
City of Murrieta adheres to the Riverside County Drainage Area Management Plan (DAMP) for 
Santa Ana and Santa Margarita Regions prepared by the County of Riverside, July 2005.  
 
 



FIGURE 1
REGIONAL VICINITY MAP
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 1.2 Development Planning for Storm Water Management 
 
The requirement to implement a program for development planning was based on federal and state 
statutes including (Section 402 9p) of the Clean Water Act and the California Water Code.  The 
Clean Water Act amendments of 1987 established a framework for regulating storm water 
discharges from municipal, industrial, and construction activities under the NPDES program.  The 
primary objectives of the municipal storm water program requirements are to: 
 

1. Effectively prohibit non-storm water discharges, and  
2. Reduce the discharge of pollutants from the storm water conveyance system to the 

“Maximum Extent Practicable”. 
 
For this evaluation, impacts to storm water quality would be considered significant if the project did 
not attempt to address storm water pollution to the maximum extent practicable.  Currently, there are 
no definitive water quality standards for individual pollutants.  Therefore, impacts to storm water 
quality would be considered less than significant if they meet the requirements of the Riverside 
County Water Quality Management Plan (WQMP) for Urban Runoff. 
 
The WQMP requirements for commercial/institutional developments include the following: 
 

1. Post development peak storm discharge rates shall not exceed the estimated pre-
development rate for developments where increased peak storm water discharge rate would 
result in increased potential for downstream erosion. 

2. Conserve natural areas by using cluster development, limiting clearing and grading of native 
vegetation, maximize trees and other vegetation, promote natural vegetation, and preserve 
riparian area and wetlands. 

3. Minimize storm water pollutants of concern by incorporating BMPs or combinations of BMPs 
best suited to maximize the reduction of pollutant loadings in runoff to the maximum extent 
practicable. 

4. Protect slopes and channels to decrease the potential for erosion and the subsequent 
impacts to storm water runoff. 

5. Provide storm drain system stenciling and signage. 
6. Properly design outdoor material storage areas. 
7. Properly design trash storage areas. 
8. Provide proof of ongoing BMP maintenance. 
9. Comply with County WQMP standards for design of structural or treatment control BMPs. 
10. Properly design loading/unloading dock areas. 
11. Properly design repair/maintenance bays. 
12. Properly design vehicle/equipment wash areas. 
13. Design parking areas to reduce impervious land coverage in order to encourage the 

infiltration and treatment of runoff before it enters the storm drain system. 
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2.0 EXISTING CONDITIONS 
 
The purpose of this existing conditions evaluation is to establish a baseline for comparison of the 
pre- and the post-project conditions.  Baseline conditions investigated include: land use, hydrology, 
floodplain mapping, and surface water quality. 
 
A copy of the receiving water map was taken from the preliminary water quality magement plan 
(WQMP) for this project and is included in figure 4A. It shows the flow route from the project site to 
the Murrieta Creek to Santa Margarita River and to the Pacific Ocean 
 
2.1 Existing Land Use 
 
The project site generally drains to the southwest.  The project area consists of vacant land with 
seasonal Christmas tree lot and Halloween pumpkin patch. Approximately fifty percent of the site 
was partially graded per a previous project. The existing condition hydrology was based on an 
undeveloped watershed condition (0% impervious).  
 
2.2 Hydrology 
 
RBF conducted a local hydrology analysis that provides the basis for the existing condition hydrology 
for the Project Specific Plan. Hydrologic calculations to evaluate surface water runoff associated with 
the 10-year and 100-year storm frequencies were performed in accordance with the criteria and 
procedures in the Riverside County Flood Control and Water Conservation District (RCFC&WCD) 
Hydrology Manual dated April 1978, referred to hereafter as “Hydrology Manual”. 
 
The Hydrology Manual provided the hydrologic parameters used in the analysis, such as rainfall 
intensities, percent impervious values, time of concentration and hydrologic soil classification.   



http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
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2.2.1 Rational Method 

 
The hydrologic calculations to determine the 10- and 100-year discharges were performed using the 
Rational Method in accordance with the Hydrology Manual. The Rational Method is an empirical 
computation procedure for developing a peak runoff rate (discharge) from relatively small drainage 
areas. This procedure is the most common method for small area urban drainage design since the 
peak discharge is generally the only required parameter for hydraulic design of drainage facilities. 
The Rational Method equation is based on the assumption that the peak flow rate is directly 
proportional to the drainage area, rainfall intensity, and a loss coefficient related to land use and soil 
type.  The peak discharge from a drainage area using the rational method occurs at a critical time 
when the entire drainage area is contributing runoff known as the “time of concentration” for the 
watershed area. The following assumptions/guidelines were applied for use of the Rational Methods: 
 

1. The Rational Method hydrology includes the effects of infiltration caused by soil surface 
characteristics.  The soils map from Riverside County Hydrology Manual indicates that the 
study area consists of soil types “B” and “C." However, since this site was previously graded 
without completion, the soils map may not reflect the current locations of soils B and C 
through out the site. For this study soil C was considered because produces a conservative 
value. 

 
2. The type of vegetation or ground cover and percentage of impervious surfaces affect the 

infiltration rate. Per the Hydrology Manual recommendations, 90% impervious was assumed 
for the commercial areas. 

 
3. The time of concentration (Tc) was determined in accordance with the Hydrology Manual. It is 

a function of many variables including the length of the flow path from the most remote point 
of an area to the concentration point, the slope and other characteristics of the soil, and the 
amount and type of development.  

 
4. Plate D-4.1 of the Hydrology Manual provided the rainfall intensities used in this study. 

The 10-year 10-minute and the 10-year 60-minute intensity of 2.36 and 0.88 inches per 
hour, respectively were used. The 100-year 10-minute and 100-year 60-minute of 3.48 
and 1.30 inches per hour, respectively were used. 

 
5. Drainage patterns were determined using information obtained from existing storm drain 

plans and Flood Control topography maps flown on February 10, 1995. 
 
 

2.2.2 Existing Watershed Description 
   
The drainage pattern for the areas flows generally to the southwest towards the I-15 Freeway. There 
are four (4) existing watersheds delineated within the project area and each of them is associated 
with a culvert in the I-15 Freeway. 
  
The maximum elevation differential of the watersheds is approximately 56 feet (from 1,160 ft at the 
highest point onsite to elevation 1,104 ft at the invert of the 54” culvert crossing I-15).  Table 2.1 
provided the existing condition subarea characteristics.  The subareas listed correspond with Figure 
7. 
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The watershed consists of vacant land and dirt roads.  The watershed subarea boundaries were 
delineated utilizing topographic mapping and storm drain plans. 
 

Table 2.1 – Existing On-Site Subarea Characteristics 

Subarea Cover Type Land use Area (ac) Length (ft) Soil Type % 
Impervious*

D1 Barren Undeveloped 4.3 854 C 0 
D2 Barren Undeveloped 3.9 342 C 0 
D3 Barren Undeveloped 5.1 354 C 0 
E1 Barren Undeveloped 1.6 387 C 0 
E2 Barren Undeveloped 5.5 420 C 0 
E3 Barren Undeveloped 2.6 356 C 0 
F1 Barren Undeveloped 3.9 472 C 0 
F2 Barren Undeveloped 11.8 579 C 0 
F3 Barren Undeveloped 12.3 813 C 0 
G1 Barren Undeveloped 2.0 521 C 0 
G2 Barren Undeveloped 2.9 475 C 0 
G3 Barren Undeveloped 5.3 350 C 0 

      *    Note: % Impervious was based on area average impervious area throughout the project. 
 
2.2.3 Existing Condition Surface Water Hydrology 

 
To establish the baseline hydrologic conditions for the project area, the 10-year and 100-year 
frequency storms were analyzed.  The results of the rational method analysis are summarized in 
Table 2.2 and the detailed output for the existing condition analyses are included in Appendix C. 

 
 

Table 2.2 – Existing Condition Hydrology Summary 

Node Location Drainage 
Area (ac)

10-Year 
Peak Q  

(cfs) 

100-Year. 
Peak Q 

(cfs) 
43 54” CSP at I-15 13.3 16.1 25.8 
53 30” CSP at I-15 9.7 11.6 18.6 
63 48” CSP at I-15 28.0 35.1 56.4 
73 30” RCP at 

northwest corner 10.2 12.9 20.7 

 
2.3 Floodplain Mapping 
 
The Triangle project site is well protected from off site flooding due to the construction of the I-215 
Freeway and Murrieta Hot Springs Road which would as a protective barrier from offsite flows. Prior 
to the construction of the 84” storm drain, the site may have been susceptible to some local flooding 
due to the approximately 300 acre tributary area at this location.  The closest FEMA 100-year 
floodplain to the site is Warm Springs Creek, located approximately 4,000 feet due east, which 
posses no hazard to the site. 
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Another possible flooding hazard is due to nearby dam failures. The closest dam to the project is 
Skinner Reservoir (a.k.a. Lake Skinner). This dam is located approximately 7 miles from the project 
site. The Riverside County Integrated Project (RCIP) database contains information on dams located 
within the County of Riverside. Included in the database is a hazard rating classification. Final rating 
is based on age, construction material, height, storage capacity vs. drainage area, and pathway 
hazard potential. High ratings are given to dams that hold back a lake or significant amounts of water 
year round. If construction materials incorporate gravity or hydraulic fill they were automatically put 
into this category due to the potential for seismic failure. Lake Skinner has a “High Hazard Rating” 
per the RCIP database. Based on the dam inundations area delineations provided in the RCIP, this 
site is not located within this area. The Domenigoni Reservoir is also located nearby, but at this time 
the RCIP database has no delineations for this dam. 
 
Also, The City of Murrieta is a participant in the National Flood Insurance Program (NFIP).  
Communities participating in the NFIP must adopt and enforce minimum floodplain management 
standards, including identification of flood hazards and flooding risks.  Participation in the NFIP 
allows communities to purchase low cost insurance protection against losses from flooding. 
 
The project site is located on Flood Insurance Rate Map (FIRM) number 0607512745A. The FIRM 
indicates that there is no existing flood hazard within the project site. 
 
 
2.4 Storm Water Quality  
 
The project site is tributary to the Santa Margarita River and it is overseen by the San Diego 
Regional Water Quality Control Board. As indicated in Section 1.2, storm water quality is a 
significant concern in Southern California.  This section discusses typical pollutants found in storm 
water runoff and discusses the types of contaminants that may be found in existing storm water 
runoff.  
 

2.4.1 Nonpoint Source Pollutants 
 
A net effect of urbanization can be to increase pollutant export.  However, an important consideration 
in evaluating storm water quality from the project is to assess if it impairs the beneficial use to the 
receiving waters.  Nonpoint source pollutants have been characterized by the following major 
categories in order to assist in determining the pertinent data and its use.  Receiving waters can 
assimilate a limited quantity of various constituent elements, however there are thresholds beyond 
which the measured amount becomes a pollutant and results in an undesirable impact.  Background 
of these standard water quality categories provide an understanding of typical urbanization impacts. 
 
Sediment - Sediment is made up of tiny soil particles that are washed or blown into surface waters.  
It is the major pollutant by volume in surface water.  Suspended soil particles can cause the water to 
look cloudy or turbid.  The fine sediment particles also act as a vehicle to transport other pollutants 
including nutrients, trace metals, and hydrocarbons.  Construction sites are typically the largest 
source of sediment for urban areas under development.   
 
Nutrients - Nutrients are a major concern for surface water quality.  Phosphorous and nitrogen are of 
special concern because they can cause algal blooms and excessive vegetative growth.  Of the two, 
phosphorus is usually the limiting nutrient that controls the growth of algae in lakes.  The 
orthophosphorous form of phosphorus is readily available for plant growth.  The ammonium form of 
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nitrogen can also have severe effects on surface water quality.  The ammonium is converted to 
nitrate and nitrite forms of nitrogen in a process called nitrification.  This process consumes large 
amounts of oxygen, which can impair the dissolved oxygen levels in water.  The nitrate form of 
nitrogen is very soluble and is found naturally at low levels in water.  When nitrogen fertilizer is 
applied to lawns or other areas in excess of plant needs, nitrates can leach below the root zone, 
eventually reaching ground water.  Orthophosphate from auto emissions also contributes 
phosphorus in areas with heavy automobile traffic.  As a general rule of thumb, nutrient export is 
greatest from development sites with the most impervious areas.  Other problems resulting from 
excess nutrients are 1) surface algal scums, 2) water discolorations, 3) odors, 4) toxic releases, and 
5) overgrowth of plants.  Common measures for nutrients are total nitrogen, organic nitrogen, total 
Kjeldahl nitrogen (TKN), nitrate, ammonia, total phosphate, and total organic carbon (TOC). 
 
Pathogens - Pathogens (bacteria and viruses) are ubiquitous microorganisms that thrive under 
certain environmental conditions.  Their proliferation is typically caused by the transport of animal or 
human fecal wastes from the watershed.  Water, containing excessive bacteria and viruses can alter 
the aquatic habitat and create a harmful environment for humans and aquatic life.  Also, the 
decomposition of excess organic waste causes increased growth of undesirable organisms in the 
water. 
 
Pesticides – Pesticides (including herbicides) are chemical compounds commonly used to control 
nuisance growth or prevalence of organisms.  Excessive or improper application of a pesticide may 
result in runoff containing toxic levels of its active ingredient. 
 
Trash and Debris – Trash (such as paper, plastic, polystyrene packing foam, and aluminum 
materials) and biodegradable organic matter (such as leaves, grass cuttings, and food waste) are 
general waste products on the landscape.  The presence of trash and debris may have a significant 
impact on the recreational value of a water body and aquatic habitat.  Excess organic matter can 
create a high biochemical oxygen demand in a stream and thereby lower its water quality.  In 
addition, in areas where stagnant water exists, the presence of excess organic matter can promote 
septic conditions resulting in the growth of undesirable organisms and the release of odorous and 
hazardous compounds such as hydrogen sulfide. 
 
Trace Metals -  Trace metals are primarily a concern because of their toxic effects on aquatic life and 
their potential to contaminate drinking water supplies.  The most common trace metals found in 
urban runoff are lead, zinc, and copper.  Fallout from automobile emissions is also a major source of 
lead in urban areas.  A large fraction of the trace metals in urban runoff are attached to sediment and 
this effectively reduces the level, which is immediately available for biological uptake and 
subsequent bioaccumulation.  Metals associated with the sediment settle out rapidly and accumulate 
in the soils.  Also, urban runoff events typically occur over a shorter duration, which reduces the 
amount of exposure, which could be toxic to the aquatic environment.  The toxicity of trace metals in 
runoff varies with the hardness of the receiving water.  As total hardness of the water increases, the 
threshold concentration levels for adverse effects increases.  
 
Oxygen-Demanding Substances - Aquatic life is dependent on the dissolved oxygen (DO) in the 
water and when organic matter is consumed by microorganisms then DO is consumed in the 
process.  A rainfall event can deposit large quantities of oxygen demanding substance in lakes and 
streams.  The biochemical oxygen demand of typical urban runoff is on the same order of magnitude 
as the effluent from an effective secondary wastewater treatment plant.  A problem from low DO 
results when the rate of oxygen-demanding material exceeds the rate of replenishment.  Oxygen 
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demand is estimated by direct measure of DO and indirect measures such as biochemical oxygen 
demand (BOD), chemical oxygen demand (COD), oils and greases, and total organic carbon (TOC). 
 
Bacteria -  Bacteria levels in undiluted urban runoff exceed public health standards for water contact 
recreation almost without exception.  Studies have found that total coliform counts exceeded EPA 
water quality criteria at almost every site and almost every time it rained.  The coliform bacteria that 
are detected may not be a health risk in themselves, but are often associated with human 
pathogens. 
 
Oil and Grease - Oil and grease contain a wide variety of hydrocarbons some of which could be toxic 
to aquatic life in low concentrations.  These materials initially float on water and create the familiar 
rainbow-colored film.  Hydrocarbons have a strong affinity for sediment and quickly become 
absorbed to it.  The major source of hydrocarbons in urban runoff is through leakage of crankcase oil 
and other lubricating agents from automobiles.  Hydrocarbon levels are highest in the runoff from 
parking lots, roads, and service stations.  Residential land uses generate less hydrocarbons export, 
although illegal disposal of waste oil into storm waters can be a local problem. 
 
Other Toxic Chemicals - Priority pollutants are generally related to hazardous wastes or toxic 
chemicals and can be sometimes detected in storm water.  Priority pollutant scans have been 
conducted in previous studies of urban runoff, which evaluated the presence of over 120 toxic 
chemicals and compounds.  The scans rarely revealed toxins that exceeded the current safety 
criteria.  The urban runoff scans were primarily conducted in suburban areas not expected to have 
many sources of toxic pollutants (with the possible exception of illegally disposed or applied 
household hazardous wastes).  Measures of priority pollutants in storm water include - 1) phthalate 
(plasticizer compound), 2) phenols and creosols (wood preservatives), 3) pesticides and herbicides, 
4) oils and greases, and 5) metals. 
 

2.4.2 Physical Characteristics of Surface Water Quality 
 
Standard parameters, which can assess the quality of storm water, provide a method of measuring 
impairment.  A background of these typical characteristics assists in understanding water quality 
requirements.  The quantity of a material in the environment and its characteristics determine the 
degree of availability as a pollutant in surface runoff.  In an urban environment, the quantity of certain 
pollutants in the environment is a function of the intensity of the land use.  For instance, a high 
density of automobile traffic makes a number of potential pollutants (such as lead and hydrocarbons) 
more available.  The availability of a material, such as a fertilizer, is a function of the quantity and the 
manner in which it is applied.  Applying fertilizer in quantities that exceed plant needs leaves the 
excess nutrients available for loss to surface or ground water. 
 
The physical properties and chemical constituents of water traditionally have served as the primary 
means for monitoring and evaluating water quality.  Evaluating the condition of water through a water 
quality standard refers to its physical, chemical, or biological characteristics.  Water quality 
parameters for storm water comprise a long list and are classified in many ways.  In many cases, the 
concentration of an urban pollutant, rather that the annual load of that pollutant, is needed to assess 
a water quality problem.  Some of the physical, chemical or biological characteristics that evaluate 
the quality of the surface runoff are outlined below: 
 
Dissolved Oxygen - Dissolved oxygen in the water has a pronounced effect on the aquatic 
organisms and the chemical reactions that occur.  It is one of the most important biological water 
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quality characteristics in the aquatic environment.  The dissolved oxygen concentration of a water 
body is determined by the solubility of oxygen, which is inversely related to water temperature, 
pressure, and biological activity.  Dissolved oxygen is a transient property that can fluctuate rapidly 
in time and space.  Dissolved oxygen represents the status of the water system at a particular point 
and time of sampling.  The decomposition of organic debris in water is a slow process and the 
resulting changes in oxygen status respond slowly also.  The oxygen demand is an indication of the 
pollutant load and includes measurements of biochemical oxygen demand or chemical oxygen 
demand. 
 
Biochemical Oxygen Demand (BOD) - The biochemical oxygen demand (BOD) is an index of the 
oxygen-demanding properties of the biodegradable material in the water.  Samples are taken from 
the field and incubated in the laboratory at 20oC, after which the residual dissolved oxygen is 
measured.  The BOD value commonly referenced is the standard 5-day values.  These values are 
useful in assessing stream pollution loads and for comparison purposes. 
 
Chemical Oxygen Demand - The chemical oxygen demand (COD) is a measure of the pollutant 
loading in terms of complete chemical oxidation using strong oxidizing agents.  It can be determined 
quickly because it does not rely on bacteriological actions as with BOD.  COD does not necessarily 
provide a good index of oxygen demanding properties in natural waters. 
 
Total Dissolved Solids (TDS) -  TDS concentration is determined by evaporation of a filtered sample 
to obtain residue whose weight is divided by the sample volume.  The TDS of natural waters varies 
widely.  There are several reasons why TDS is an important indicator of water quality.  Dissolved 
solids affect the ionic bonding strength related to other pollutants such as metals in the water.  TDS 
are also a major determinant of aquatic habitat.  TDS affects saturation concentration of dissolved 
oxygen and influences the ability of a water body to assimilate wastes.  Eutrophication rates depend 
on total dissolved solids. 
 
PH - The pH of water is the negative log, base 10, of the hydrogen ion (H+) activity. A pH of 7 is 
neutral; a pH greater than 7 indicates alkaline water; a pH less than 7 represents acidic water.  In 
natural water, carbon dioxide reactions are some of the most important in establishing pH.  The pH 
at any one time is an indication of the balance of chemical equilibrium in water and affects the 
availability of certain chemicals or nutrients in water for uptake by plants.  The pH of water directly 
affects fish and other aquatic life and generally toxic limits are pH values less than 4.8 and greater 
than 9.2. 
 
Alkalinity -  Alkalinity is the opposite of acidity, representing the capacity of water to neutralize acid.  
Alkalinity is also linked to pH and is caused by the presence of carbonate, bicarbonate, and 
hydroxide, which are formed when carbon dioxide is dissolved.  A high alkalinity is associated with a 
high pH and excessive solids.  Most streams have alkalinities less than 200 mg/l and ranges of 
alkalinity of 100-200mg/l seem to support well-diversified aquatic life. 
 
Specific Conductance - The specific conductivity of water, or its ability to conduct an electric current, 
is related to the total dissolved ionic solids.  Long term monitoring a project waters can develop a 
relationship between specific conductivity and TDS.  Its measurement is quick and inexpensive and 
can be used to approximate TDS.  Specific conductivities in excess of 2000 μohms/cm indicate a 
TDS level too high for most freshwater fish. 
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Turbidity  - The clarity of water is an important indicator of water quality that relates to the ability of 
photosynthetic light to penetrate.  Turbidity is an indicator of the property of water that causes light to 
become scattered or absorbed.  Suspended clays and other organic particles cause turbidity.  It can 
be used as an indicator of certain water quality constituents such as predicting the sediment 
concentrations. 
 
Nitrogen (N) - Sources of nitrogen in storm water are from the additions of organic matter to water 
bodies or chemical additions.  Ammonia and nitrate are important nutrients for the growth of algae 
and other plants.  Excessive nitrogen can lead to eutrophication since nitrification consumes 
dissolved oxygen in the water.  Nitrogen occurs in many forms.  Organic Nitrogen breaks down into 
ammonia, which eventually becomes oxidized to nitrate-nitrogen, a form available for plants.  High 
concentrations of nitrate-nitrogen (N/N) in water can stimulate growth of algae and other aquatic 
plants, but if phosphorus (P) is present, only about 0.30 mg/l of nitrate-nitrogen is needed for algal 
blooms.  Some fish life can be affected when nitrate-nitrogen exceeds 4.2 mg/l.  There are a number 
of ways to measure the various forms of aquatic nitrogen.  Typical measurements of nitrogen include 
Kjeldahl nitrogen (organic nitrogen plus ammonia); ammonia; nitrite plus nitrate; nitrite; and nitrogen 
in plants.  The principal water quality criteria for nitrogen focus on nitrate and ammonia. 
 
Phosphorus (P) - Phosphorus is an important component of organic matter.  In many water bodies, 
phosphorus is the limiting nutrient that prevents additional biological activity from occurring.  The 
origin of this constituent in urban storm water discharge is generally from fertilizers and other 
industrial products.  Orthophosphate is soluble and is considered to be the only biologically available 
form of phosphorus.  Since phosphorus strongly associates with solid particles and is a significant 
part of organic material, sediments influence concentration in water and are an important component 
of the phosphorus cycle in streams.  The primary methods of measurement include detecting 
orthophosphate and total phosphorus. 
 
 

2.4.3 Existing Storm Water Quality 
 
The project site lacks any measured data on storm water runoff quality.  In the absence of site-
specific data, expected storm water quality can be qualitatively discussed by relating typical 
pollutants to specific land uses. 
  
One of the major pollutants expected from the existing site is sediment.  Sediments are solid 
materials that are eroded from the land surface. 
 
Sediments can increase turbidity, clog fish gills, reduce spawning habitat, lower young aquatic 
organisms survival rates, and suppress aquatic vegetation growth.  Other expected pollutants are 
organic compounds, trash and debris, oil and grease and metals. 
 
 

2.4.4 Site Characterization and Receiving Waters 
 
A phase 1 site assessment has not been prepared for this project as of the date of this study. The 
site is located in the Santa Margarita Watershed and in the Murrieta Creek Sub-Watershed. It has 
Hydrologic basin number 2.32. The table in the following page lists the receiving water downstream 
with their beneficial use and distance to the project site 
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Receiving Waters for Urban Runoff from Site 

Receiving Waters 303(d) List 
Impairments 

Designated 
Beneficial Uses 

Proximity to RARE 
Beneficial Use 

Unnamed stream N/A N/A Not a RARE waterbody 
(0 miles from site) 

Murrieta Creek (2.32) 

E. Coli, Copper, 
Chlorpyrifos, Iron, 

Manganese, 
Nitrogen, Toxicity 

MUN, AGR, IND, 
PROC, REC2, WARM, 

WILD 

Not a RARE waterbody 
(approximately 1.1  

miles from project site) 

Santa Margarita 
River–Upper reach 
Gavilan (2.22) 

None MUN, AGR, IND, REC1, 
REC2, WARM, COLD, 

WILD, RARE 

RARE waterbody 
(approximately 6.9  

miles from project site) 
Santa Margarita 
River-Upper reach 
Gorge (2.21) 

Iron, Manganese, 
Sulfates, Nitrogen 

MUN, AGR, IND, REC1, 
REC2, WARM, COLD, 
WILD, RARE, SPWN 

RARE waterbody 
(approximately 16.9  

miles from project site) 

Santa Margarita 
River-Lower reach 
Upper Ysidora (2.13) 

Toxicity MUN, AGR, IND, 
PROC, REC1, REC2, 

WARM, COLD, WILD, 
RARE 

RARE waterbody 
(approximately 24.4  

miles from project site) 

Santa Margarita 
River-Lower reach 
Chappo (2.12) 

None MUN, AGR, IND, 
PROC, REC1, REC2, 

WARM, COLD, WILD, 
RARE 

RARE waterbody 
(approximately 27.6 

miles from project site) 

Santa Margarita 
River-Lower reach 
Lower Ysidora (2.11) 

Enterococcus, Fecal 
Coliform, 

Phosphorus, Total 
Nitrogen 

MUN, AGR, IND, 
PROC, REC1, REC2, 

WARM, COLD, WILD, 
RARE 

RARE waterbody 
(approximately 29.2  

miles from project site) 

Santa Margarita 
Lagoon (2.11) 

Eutrophic REC1, REC2, EST, 
WARM, COLD, WILD, 
RARE, MIGR, SPWN 

RARE waterbody 
(approximately 32.6  

miles from project site) 
Pacific Ocean None IND, NAV, REC1, 

REC2, COMM, BIOL, 
WILD, RARE, SPWN, 
MAR, SHEL, MIGRA, 

AQUA 

RARE waterbody 
(approximately 33.8  

total miles from project 
site) 
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3.0 PROPOSED PROJECT 
 
The following is an analysis of the proposed project evaluation, which is then compared to the 
existing conditions analysis, to determine impacts associated with development of the property. The 
impact analysis is presented in Section 4. Proposed conditions investigated include changes to land 
use, changes to drainage patterns, assumed storm drain configuration, hydrology, floodplain 
mapping, and surface water quality.  
 
A proposed conditions hydrologic analysis was prepared for The Triangle Specific Plan.  Hydrologic 
calculations to evaluate surface runoff associated with 10-year and 100-year storm frequencies from 
the tributary drainage areas were performed using the Advanced Engineering Software (AES).  
  
3.1 Proposed Land Uses 
 
The proposed project would consist of a combination of new commercial mixed use. The off-site 
improvements include  widening of Murrieta Hot Springs Road and landscaping in the State and City 
Right of Ways. Table 3.1 provides a detailed breakdown of the proposed on-site land uses.  
 
 
 

Table 3.1 – Proposed Condition Land 
Use Distribution 

Land Use Area (s.f) 
Retail 640,832 

Restaurant 125,000 
Office 779,082 

Entertainment 75,000 
Hotel 148,000 
Total 1,767,914 

  
  
 
 
The development of the Triangle Project will have a system of storm drains that will connect to the 
existing culverts on I-15 where the project site currently drains. Offsite flows from the I-215 culverts 
will be accepted and conveyed thru the construction of a new storm drain thru the project site and 
discharged to the original 54” culvert under the I-15 Freeway. As a result, there is no diversion of off-
site flows.   
 
3.2 Hydrology 
 
Project hydrology was completed by RBF Consulting to determine the local impacts that the new 
development would have on runoff.  Hydrologic calculations to evaluate surface runoff associated 
with the 10-year and 100-year design storm frequencies were performed using the Rational Method 
analysis. 
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The onsite drainage boundaries and patterns were based upon the “Conceptual Site Plan” and 
current topographic mapping of the area. The watershed boundaries and flow patterns were then 
verified in the field by a site visit. The proposed conditions hydrology map is shown on Figure 8. 

 
 
3.2.1 Proposed Watershed Description 

 
The proposed development will maintain the existing drainage patterns as much as possible. The 
tributary area for each of the developed watersheds is nearly the same as the existing watersheds. 
The developed condition land use is commercial development using the recommended value of 90% 
impervious per the Hydrology Manual. 
    
 
 
 

Table 3.2 – Proposed Condition Onsite Subarea Characteristics 
Subarea 

 Cover Type Land Use Area 
(ac) 

Length 
(ft) 

Soil 
Type  

% 
Impervious

D1 Urban Landscaping Commercial 2.8 445 C  90 
D2 Urban Landscaping Commercial 2.7 448 C 90 
D3 Urban Landscaping Commercial 1.5 216 C 90 
D4 Urban Landscaping Commercial 2.5 - C 90 
D5 Urban Landscaping Commercial 3.5 941 C 90 
D6 Urban Landscaping Commercial 3.5 - C 90 
E1 Urban Landscaping Commercial 4.3 739 C 90 
E2 Urban Landscaping Commercial 1.9 454 C 90 
E3 Urban Landscaping Commercial 1.8 - C 90 
F1 Urban Landscaping Commercial 3.5 1000 C 90 
F2 Urban Landscaping Commercial 3.3 207 C 90 
F3 Urban Landscaping Commercial 2.0 287 C 90 
F4 Urban Landscaping Commercial 4.4 347 C 90 
G1 Urban Landscaping Commercial 1.6 486 C 90 
G2 Urban Landscaping Commercial 1.3 248 C 90 
G3 Urban Landscaping Commercial 4.1 433 C 90 
G4 Urban Landscaping Commercial 4.9 357 C 90 
G5 Urban Landscaping Commercial 5.3 367 C 90 
G6 Urban Landscaping Commercial 4.9 502 C 90 

     C 90 
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Figure 8 – Proposed Condition – Hydrology Map 



 



http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
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3.2.2 Proposed Condition Surface Water Hydrology 

 
The results of the watershed analysis for the proposed development are summarized in Table 3.3 
and the detailed output are included in Appendix D. 
 

Table 3.3 –Proposed Condition Hydrology Summary 

Node Location Drainage 
Area (ac) 

10-Year 
Peak Q  

(cfs) 

100-Year 
Peak Q 

(cfs) 
44 54” CSP at I-15 16.5 36.8 54.5 
53 30” CSP at I-15 8.0 15.7 23.1 
64 48” CSP at I-15 13.2 23.6 34.7 
77 30” RCP at 

northwest corner 21.6 44.0 65.3 

 
3.3 Floodplain Mapping 
 
Since the project is not located in a mapped FEMA floodplain, the proposed development will not 
impact any existing floodplains. 
 
3.4 Storm Water Quality 
 
 At the time of RBF’s analysis, a Preliminary Water Quality Management Plan (WQMP) for the 
proposed project had been prepared. A Final Project Specific WQMP must be implemented for this 
project per requirements of the San Diego Regional Water Quality Board. A WQMP outlines the 
proposed Best Management Practices (BMPs) the developer will implement with the construction of 
the site. 
 
The water quality of the project site is expected to improve as a result of the proposed project.  This 
is due to the proposed on-site mitigation and BMPs proposed to capture pollutants from I-15 and I-
215 Freeways at the project frontage.  Section 4.0 details the proposed mitigation to address future 
and existing water quality issues in the project area. 
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4.0 PROPOSED IMPACTS AND SUGGESTED MITIGATION 
 
Mitigation would be required to reduce impacts as a result of the development of the Triangle 
Specific Plan Project. The following section discusses both storm water conveyance and storm water 
quality mitigation measures.   
 
4.1 Hydrologic and Hydraulic Impacts 
 
The proposed project would alter the drainage patterns due to onsite grading and increases in the 
impervious area. This could result in existing culverts and storm drains being undersized due to 
increased flows.  The impacts are potentially significant if not mitigated. 
 
Hydrology was performed for the onsite area tributary to the culverts along I-15 freeway and at the 
30” RCP lateral at the northwest corner.  The proposed project would significantly increase the 
overall runoff rate and volume due to the proposed project. In the proposed conditions, surface 
runoff will be collected in a storm drain system to limit surface flows to street capacity. Figure 7 
contains a schematic for a potential storm drain for the project. Table 4.1 compares the overall flow 
rate from the site at the concentration points of each watershed. 
 

Table 4.1 Flowrate Comparison 

Watershed Location 

10-year Flowrate 
(cfs) 

100-year Flowrate 
(cfs) 

Existing 
Condition 

Proposed 
Condition 

Existing 
Condition 

Proposed 
Condition 

D 54” CSP at I-15 16.1 36.8 25.8 54.5 
E 30” CSP at I-15 11.6 15.7 18.6 23.1 
F 48” CSP at I-15 35.1 23.6 56.4 34.7 

G 30” RCP at northwest 
 corner 12.9 44.0 20.7 65.3 

CSP = corrugated steel pipe 
RCP= reinforced concrete pipe 
 
As shown in Table 4.1, runoff from the project site has increased due mostly to the increased 
impervious areas. Therefore, as a result of this study analysis, there are significant increases in the 
runoff rates, resulting in significant downstream hydrologic impacts. Mitigation is required to reduce 
the impacts to less than significant. 
 
Permanent underground storage system will be used to mitigate for the increase runoff due to 
development of the project. However, it is probable that this project may be developed in phases 
with temporary detention basins until the permanent facilities are constructed. In either case, the 
storage system will temporally store the increased volume and discharge the same pre-development 
flows at the points of connection of the proposed storm drain system to the existing culverts in I-15 
and the existing 30” RCP at the northwest corner. 
 
Table 4.2 compares the existing and developed 100-year 24-hour storm volumes for the onsite 
flows. The difference between the proposed and existing condition volumes is the required storage 
needed for mitigation. The increase volumes are due to the land use having a larger amount of 
impervious areas, shorter time of concentrations, and diversions in the drainage areas. Using the 
direct runoff method, the storm volumes were estimated. The effective rainfall was determined for 
the existing and developed condition and was then multiplied by the drainage area to estimate the 
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storm volumes.  The calculations are included in Appendix E. It is worth to mention that at the time of 
preparation of this report percolation data for the site was not available. The required storage 
volumes can be reduced during final design if percolation can be used in combination with 
underground storage. 
 

Table 4.2 Increase Runoff Volume Estimate 

Location 
100-Year 24-Hour Storm Volumes 

(ac-ft.) 
Required Storage 

Volume (ac-ft) 
 Existing Developed  
Watershed D (at 54” CSP) 2.74 4.68 +1.94 
Watershed E (at 30” CSP) 2.00 2.27 +0.27 
Watershed F (at 48” CSP) 5.76 3.74 -2.02 
Watershed G (at 30” CSP) 2.10 6.12 +4.02 
 
 
4.2 Floodplain Impacts 
 
The proposed project does not impact any mapped floodplains. No mitigation is necessary. 
 
 
4.3 Water Quality Impacts 
 
The development of the proposed project would increase impervious areas and increase on-site 
activities, which would result in impacts to both construction and post construction storm water 
quality. Thus increasing pollutant loading immediately offsite.  
 
 

4.3.1 Additional Permits 
 
The following table list additional permits that will be required for this project: 
 

 
Additional Permits/Approvals required for the Project 

AGENCY Permit required 
(Yes or No) 

State Department of Fish and Game, 1601 Streambed 
Alteration Agreement 

Yes 

State Water Resources Control Board, Clean Water Act 
(CWA) section 401 Water Quality Certification 

Yes 

US Army Corps of Engineers, CWA section 404 permit Yes 
US Fish and Wildlife, Endangered Species Act section 7 

biological opinion 
Yes 
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4.3.2 Pollutants of Concern 
 
Expected pollutants would include trash, nutrients, bacteria, pesticides and herbicides, oil and 
grease, and commercial hazardous wastes as itemized in the following tables: 
 
 

1. For each of the proposed project discharge points, the proximate Receiving Water is specified 
using the hydrologic unit basin number as identified in the most recent version of the Water 
Quality Control Plan for the San Diego Region.   

 

Proximate Receiving Water for Project Discharge Point 
Receiving Water Order Hydrologic Unit Basin 

Number 
Receiving Water Name 

1st N/A Unnamed Stream 
2nd 2.32 Murrieta Creek 
3rd 2.22 Santa Margarita River 

 
2. For each proximate identified above, the pollutant, if any, for which the proximate Receiving 

Waters are impaired is provided in the following table.  
Pollutants for which the Proximate Receiving Waters are impaired 
Receiving Water Pollutant for which impaired 
Unnamed Stream N/A 
Murrieta Creek (2.32) Phosphorus 
Santa Margarita River (2.22) Phosphorus 

 

3. A comparison of the list of pollutants for which the proximate Receiving Waters are impaired 
with the pollutants expected to be generated by the project is provided in the table below. 

Pollutant of Concern Summary Table 
Pollutant Type Expected Potential Not 

Expected 
Present in Impaired 
Waterbody 

Sediment/Turbidity  X   
Nutrients  X  X 
Organic Compounds X    
Trash & Debris X    
Oxygen Demanding 
Substances 

 X  X 

Bacteria & Viruses  X  X 
Oil & Grease X    
Pesticides  X   
Metals  X  X 

 

For the description of Urban Runoff Pollutants of Concern Expected, per above Table see section 
2.4. 
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Applicant shall prepare a Final Project Specific WQMP addressing post construction BMPs per 
direction of the City of Murrieta. 
 
 
 

4.3.3 Non-Structural/Source Control BMPs Mitigation 
 
A WQMP would also include Non-Structural/Source Control BMPs in order to conform to the City of 
Murrieta’s Storm Water Management Plan. 
 
The following are the minimum required mitigation from the Riverside County Water Quality 
Management Plan for Urban Runoff. 
 
Conserve Natural Areas – This BMP entails concentrating or clustering the development, limit the 
clearing and grading of natural vegetation, maximize trees and vegetation on site, promote natural 
vegetation in parking lot islands and other landscape areas. 
 
Storm Water Pollutants of Concern – Minimize pollution by providing reduced width sidewalks and 
incorporated buffer areas, in addition use a permeable material for sidewalks.   
 
Slopes and Channels – Protect slopes and channels by conveying runoff safely from the tops of 
slopes, stabilize disturbed slopes, utilize natural drainage systems, and vegetate slopes with 
native or drought resistant vegetation.  
 
Storm Drain System Stenciling and Signage – This BMP includes disseminating informational 
materials for area residents and employees and possibly posting signs informing people of the need 
to reduce downstream contamination and the possibility of negative impact associated with the use 
of the land. Provide storm drain stenciling and signage at all storm drain inlets and catch basins with 
in the project area that read “NO DUMPING – DRAINS TO WATERWAY”, signs and prohibitive 
language and/or graphical icons must be place in at public access points, and signs and stencils 
must be maintained.   
 
Loading and Unloading Dock Area – This BMP describes measures to prevent and reduce the 
discharge of pollutants to storm water from outdoor loading and unloading of materials.  The primary 
design features to reduce pollution are: covering the loading/unloading docks; preventing storm 
runoff, and containing spills.  
 
Repair and Maintenance Bay – This BMP details appropriate measures to keep oil and grease, 
heavy metals and toxic material from coming in contact with storm water runoff.  Maintenance areas 
should either be indoors or designed to prevent storm water run-on and run-off.  In addition, the 
areas need to be designed to capture all wash water, leaks and spills.   
 
Vehicle and Equipment Washing - This BMP provides regulations for the cleaning of equipment used 
onsite.  The BMP requires the consideration of utilizing off-site commercial washing and steam 
cleaning businesses.  If on-site washing is preferred, the area must be connected to a sewer and self 
contained and/or covered.   
 



http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
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Figure 9 – Recommended Storm Drain Layout 



 



http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
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Restaurant Equipment and Accessory Wash Areas – Needs to be self contained with a grease trap 
and connected to the sewer.   
 
Parking Areas – Reduce the impervious land use of parking areas, treat and or infiltrate runoff before 
it reaches storm drain.     
 
The following are proposed mitigations from the California Storm Water Best Management Practice 
Handbook - Industrial/Commercial: 
 
SC10 Housekeeping Practices - This entails practices such as cleaning up spills, proper disposal of 
certain substances and wise application of chemicals. 
 
SC32 Used Oil Recycling - Will apply to maintenance and security vehicle 
 
SC70 Street Cleaning - Will include streets and parking areas. 
 
SC71 Catch Basin Cleaning - This includes the maintenance of the inlet filtration devices and the 
catch basins. 
 
SC72 Vegetation Controls - Although this primarily refers to maintenance practice on natural areas, 
the general principal can apply as well to grass areas in the project site, in order to avoid practices 
that would contribute to pollution and to maximize the beneficial uses of the swale. 
 
SC73 Storm Drain Flushing - Although general storm drain gradients are sufficiently steep for self-
cleansing, visual inspection may reveal a buildup of sediment and other pollutants at the energy 
dissipators at the outlets, in which case flushing may be advisable. 
 
 

 
4.3.4 Structural/Treatment BMPs Mitigation 

 
The WQMP will be created to include Structural/Treatment BMPs in order to conform to the City of 
Murrieta Storm Water Management Plan and NPDES permit, CARWQCB Order No. R-9-2010-0016, 
NPDES No. CAS018766 adopted November 10, 2010 or as amended.  
 
Post Construction 
 
Post construction of the proposed project site would increase trash, nutrients, bacteria, pesticides 
and herbicides, oil and grease, and commercial hazardous wastes from the development. The 
development will be required to implement Best Management Practice (BMPs) to reduce pollutant 
loadings. Thus water quality impacts due to the development of the site are potentially significant if 
not mitigated. 
 
In order to mitigate the water quality due to development, several treatment BMPs have been 
selected in combination to improve the water quality.  The proposed treatment control BMP selected 
are underground combined retention/infiltration basin, landscape detention areas, and roof/loading 
docks filter units. 
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Porous landscape retention areas will be used throughout the site, wherever there is appropriate 
space to design and implement this BMP. 
 
Underground retention/infiltration basins will be designed to store the difference between the 
developed condition and existing condition storm runoff volumes and the outlet will have an outlet 
flow no larger than the existing flow rate.  If soil types allow, the underground basin can have an 
open bottom to allow infiltration; otherwise, a perforated pipe will be needed. 
 
Runoff from rooftops and loading docks will be routed into a filter unit for treatment. 
 
 

Table 4.3 Water Quality Volumes 

Location 
Required Storage Volume 

(ac-ff) 
Watershed D (at 54” CSP) 1.20 
Watershed E (at 30” CSP) 0.58 
Watershed F (at 48” CSP) 0.96 
Watershed G (at 30” RCP) 1.58 

 
 
The treatment control BMP selected for this project are volume based (roof filters are flow based 
BMP).  Table 4.3 shows the required BMP volume for each watershed considering end of pipe 
treatment.  Calculations are included in Appendix F.  Depending on the number of porous landscape 
detention (PLD) areas and soil infiltration rates, the required BMP storage volume can be reduced. 
 
 

4.3.5 Construction Erosion Controls Mitigation 
 
Construction controls are separated from the rest of the water quality management because the 
measures are temporary and specific to the type of construction.  Construction of the proposed 
redevelopment has the potential to produce typical pollutants such as nutrients, heavy metals, 
pesticides and herbicides, toxic chemicals related to construction and cleaning, waste materials 
including wash water, paints, wood, paper, concrete, food containers, and sanitary wastes, fuel, and 
lubricants. 
 
As part of its compliance the NPDES requirements, a Notice of Intent (NOI) would need to be 
prepared and submitted to the California State Water Resources Control Board providing notification 
and intent to comply with the State of California general permit.  Prior to construction, a Storm Water 
Pollution Prevention Plan (SWPPP) is required for the construction activities onsite.  A copy of the 
SWPPP must be available and implemented at the construction site at all times.  The SWPPP 
outlines the source control and/or treatment control BMPs that would avoid or mitigate runoff 
pollutants at the construction site to the “maximum extent practicable”.  From the California Storm 
Water Best Management Practice Handbook - Construction Activity: 
 
CA 1 Dewatering Operations – This operation requires the use of sediment controls to prevent or 
reduce the discharge of pollutant to storm water from dewatering operations. 
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CA 2 Paving Operations – Prevent or reduce the runoff of pollutant from paving operations by proper 
storage of materials, protecting storm drain facilities during construction and training employees.   
 
CA 3 Structural Construction and Painting – Keep site and area clean and orderly, use erosion 
control, use proper storage facilities, use safe products and train employees to prevent and reduce 
pollutant discharge to storm water facilities from construction and painting. 
 
CA 10 Material Delivery and Storage – Minimize the storage of hazardous materials onsite.  If stored 
onsite keep in designated areas, install secondary containment, conduct regular inspections and 
train employees. 
 
CA 11 Material Use – Prevent and reduce the discharge of pesticides, herbicides, fertilizers, 
detergents, plaster, petroleum products and hazardous materials from entering the storm water.   
 
CA 20 Solid Waste Management - This BMP describes the requirements to properly design and 
maintain trash storage areas.  The primary design feature requires the storage of trash in covered 
areas 
 
CA 21 Hazardous Waste Management - This BMP describes the requirements to properly design 
and maintain waste areas.  
 
CA 23 Concrete Waste Management – Prevent and reduce pollutant discharge to storm water from 
concrete waste by performing on and off-site washouts in designated areas and training employees 
and consultants. 
 
CA 24 Sanitary Septic Water Management – Provide convenient, well-maintained facilities, and 
arrange regular service and disposal of sanitary waste. 
 
CA 30 Vehicle and Equipment Cleaning – Use off-site facilities, or wash in designated areas to 
reduce pollutant discharge into the storm drain facilities. 
 
CA 31 Vehicle and Equipment Fueling – Use off-site facilities, or designated areas with enclosing or 
coverings to reduce pollutant discharge into the storm drain facilities. 
 
CA 32 Vehicle and Equipment Maintenance – Use off-site facilities, or designated areas with 
enclosing or coverings to reduce pollutant discharge into the storm drain facilities.  In addition run a 
“dry site” to prevent pollution discharge into storm drains. 
 
CA 40 Employee and Subcontractor Training – Have a training session for employees and 
subcontractors to understand the need for implementation and usage of BMPs. 
 
ESC 2 Preservation of Existing Vegetation – Minimize the removal of existing trees and shrubs 
because they serve as erosion control. 
 
ESC 10 Seeding and Planting – Provide soil stability by planting and seeding grasses, trees, shrubs, 
vines, and ground cover. 
 
ESC 11Mulching – Stabilize cleared or freshly seeded areas with mulch. 
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ESC 20 Geotextiles and Mats – Natural or synthetics material can be used for soil stability. 
 
ESC Dust Control – Reduce wind erosion and dust generated by construction activities by using dust 
control measures.   
 
ESC 23 Construction Road Stabilization – All on-site vehicle transport routes will be stabilized 
immediately after grading and frequently maintained to prevent erosion and control dust. 
 
ESC 24 Stabilized Construction Entrance – Stabilize the entrance pad to construction area to reduce 
amount of sediment tracked off site. 
 
ESC 30 Earth Dikes – Construct earth dikes of compacted soil to divert runoff or channel water to a 
desired location. 
 
ESC 31 Temporary Drains and Swales – Use temporary drains and swales to divert off-site runoff 
around the construction site, stabilized areas and direct flows into sediment basins or traps. 
 
ESC 40 Outlet Protection – Use rock or grouted rock at outlet pipes to prevent scouring of soil 
caused by high flow velocities. 
 
ESC 41 Check Dams – Check dams reduce velocities of concentrated flows, thereby reducing 
erosion, and promoting sedimentation behind the dams.  Check dams are small and placed across 
swales and drainage ditches. 
 
ESC 50 Silt Fence – Composed of filter fabric, which have been entrenched, attached to support 
poles and sometimes backed by wire fence support.  Silt fences promote sedimentation behind the 
fence of sediment-laden water. 
 
ESC 51 Straw Bale Barrier – Place straw bales end to end in a level contour in a shallow trench and 
stake them in place.  The bales would detain runoff and promote sedimentation. 
 
ESC 52 Sand Bag Barriers – By stacking sand bags on a level contour, creates a barrier to detain 
sediment-laden water.  The barrier would promote sedimentation. 
 
ESC 53 Brush or Rock Filter – Made of ¾ to 3-inch diameter rocks place on a level contour or 
composed of brush wrapped in filter cloth and staked to the toe of the slope would provide a 
sediment trap. 
 
ESC 54 Storm Drain Inlet Protection – Devices that remove sediment from sediment laden storm 
water before entering the storm drain inlet or catch basin. 
 
ESC 55 Sediment Trap – A sediment trap is a small, excavated or bermed area where runoff for 
small drainage areas can pass through allowing sediment to settle out.  
 
Construction 
 
Due to construction and associated earth moving, there will be additional impacts to storm water 
quality. Construction of the proposed development has the potential to produce typical pollutants 
such as nutrients, heavy metals, pesticides and herbicides, toxic chemicals related to construction 
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and cleaning, waste materials including wash water, paints, wood, paper, concrete, food containers, 
and sanitary wastes, fuel, and lubricants. Prior to construction, a Notice of Intent (NOI) and a Storm 
Water Pollution Prevention Plan (SWPPP) would be required to reduce pollutant loadings. Impacts to 
water quality due to construction are significant if not mitigated. 
 
The following are potential BMPs that may be outlined in the WQMP. 
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5.0 CONCLUSIONS 
     
The Triangle Project involves the development of the parcel north of I-15 and I-215 and south of 
Murrieta Hot Spring Road.  The proposed project consists of mixed-use commercial development.  
The following sections detail the results of the hydrology and water quality investigations. 
 
5.1 Hydrologic Results 
 
The results of the hydrologic analysis are presented again in Table 5.1.  In general, storage will be 
necessary to mitigate for additional flows. 
 
 

Table 5.1 Hydrology Summary Table 
Condition Location Node 

Number 
Area 
(ac) 

10-Year 
(cfs) 

100-Year 
(cfs) 

Existing 54” CSP 43 13.3 16.1 25.8 
Developed 54” CSP 44 16.5 36.8 54.5 
Existing 30” CSP 53 9.7 11.6 18.6 
Developed 30” CSP 52 8.0 15.7 23.1 
Existing 48” CSP 63 28.0 35.1 56.4 
Developed 48” CSP 64 13.2 23.6 34.7 
Existing 30” RCP 73 10.2 12.9 20.7 
Developed 30” RCP 77 21.6 44.0 65.3 
 
5.2 Drainage Facility Requirements 
 
The proposed project would generally increase the discharge to existing storm drain facilities.  
Table 5.1 shows the proposed conditions expected discharges to the existing culverts in I-15.  
Additional study would be required to determine the actual effects on the existing storm drain 
system.  
 
The proposed project would require on-site storm drain facilities to mitigate for the development of 
the site.  Four on-site storm drain systems are proposed, one for each watershed. Each of them will 
connect to the corresponding existing lateral or culvert on I-15. 
 
5.3 Water Quality Requirements 
 
A combination of structural, non-structural, and construction Best Management Practices are 
recommended to decrease impacts of the proposed project to the water quality of the stormwater 
runoff.  It is essential that the selected BMPs address treatment for all areas of the project area to 
assure that the runoff from the project site is being treated to the “maximum extent practicable”. 
 
5.4 Identified Data Gaps 
 
Detailed topographic mapping of the project area and tributary areas would be required for a detailed 
hydrologic study.  The existing mapping is adequate for planning level investigations only. 
 
Hydrology studies that provide the basis of design for the local storm drains would also facilitate the 
detailed analysis.  No such reports were available at the time of this study. 
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RCFCD & WCD Standard Intensity-Duration 
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RCFCD & WCD  

Hydrologic Soil Group Maps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 

 
 
 
 
 
 
 

APPENDIX C 
 

Existing Condition 
10-Year and 100-Year Hydrology 

Rational Method Calculations 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 























 
 
 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Developed Condition 
10-Year and 100-Year Hydrology 

Rational Method Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



































 
 
 
 

 
 
 
 

APPENDIX E 
 

Increase Runoff 
Volume Calculations 
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Water Quality 

Volume Calculations 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





































 
 
 
 

 
 
 
 
 
 
 
 

 
 

APPENDIX G 
 
 
OFF-SITE 10-Year and 100-Year Hydrology 

(Rational Method) Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 





 





 



















 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
APPENDIX H 

 
Storm Drain Hydraulics  
(WSPG Input/Output) 

 
 

































































 
 
 
 

 
 
 

 
 
 

APPENDIX I 
 

Reference Material  
Copy of WSPG Output for MHSR SD line A 

 











 




