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1. INTRODUCTION

SolarReserve proposes to construct the Rice Solar Energy Project (RSEP), a solar thermal

energy power plant at the former Rice Army Airfield in Riverside County, California, about 0.5

miles south of Highway 62 and about 76 miles east of Twentynine Palms, California (refer to

Figure 1). RSEP is expected to occupy an approximately 1,410 acres south of Highway 62.

The site boundary will be defined by the fenced and gated perimeter of the project site upon

which the solar power plant will be constructed.

The site improvements shall include a perimeter and access road, electrical equipment (step up

transformers, inverters, switchyard, communications shelter and plant switchgear), equipment,

facility and building foundations, solar components support structures, fencing and gate(s).

2. PURPOSE

The purpose of the Drainage, Erosion and Sediment Control Plan (DESCP) is to address the

drainage, erosion and sediment control requirements to support construction and operation of

the Rice Solar Energy Project (“Project”).

This has been undertaken as outlined in the following sections:

 Vicinity Map – this map indicates the project location (Appendix A)

 Site Delineation – The Rice Solar Energy Project site and all project elements are

delineated on a map showing all areas subject to soil disturbance and the location of al

existing and proposed structures, roads, and drainage facilities (Appendix A)

 Existing Conditions (Section 3) Includes information on the water features, rainfall and

existing features of the project area.

 Project Elements (Section 4) Includes construction information on clearing/grading and

the project schedule.

 Conceptual Drainage Plans (Section 5 and Appendix B) The DESCP provides a

topographic site map showing proposed drainage systems. A Conceptual Drainage

Study will be prepared at a later date and included in the Final DESCP to support this

document. The Conceptual Drainage Study will contain drainage area boundaries,

watershed size in acres and contains the hydraulic analysis to support the selection of

BMPs to divert offsite drainage around the plant and laydown areas.

 Stormwater Pollution Prevention Plan (SWPPP) (Section 6 and Appendix C) Includes

Best Management Practices for erosion and sediment control;

 Best Management Practices (BMPs) (Section 7).

The DESCP has been developed based on the current understanding of site conditions and the

mitigation requirements of the regulatory agencies. The on site grading and drainage design
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are directly interrelated, and adjustments to each will be made during the detailed design

phase. The conceptual design can and should be adjusted during the detailed design to

provide for the most efficient engineering solutions that provide for storm water quality control

and treatment in compliance with the relevant Laws, Ordinances, Regulations and Standards

(LORS). Best Management Practices will also be addressed in the SWPPP.

3. EXISTING CONDITIONS

3.1 Water Features, Rainfall, and Existing Drainage

The RSEP site is located within the Rice Valley and has a very slight slope (less than 2 percent

overall). This parcel of private land is bordered by State Route 62, the Arizona-California

Railroad, and the Colorado River Aqueduct (all three run parallel to each other) on the north,

private land to the west, and Bureau of Land Management (BLM) land to the east and south.

The BLM manages most of the surrounding lands, with some private holdings interspersed.

The site generally slopes from north to south with elevations of approximately 920 to 750 feet

above mean sea level. The property is comprised of creosote bush scrub vegetation. Surface

runoff from the mountains drains towards the center of the valley, except in the eastern part of

the valley, where Big Wash drains to the Colorado River.

Average annual precipitation in the Chuckwalla Planning Area is reported as 430,000 acre-feet

(AF). Average annual runoff for the area is 5,000 acre-feet (AF) and occurs primarily during

thunderstorms. There are no perennial streams in the planning area and most of the moisture

from rain is lost through evapotranspiration. The Colorado River Aqueduct flows in an east-west

direction within 1,000 feet north of the RSEP site. Because the aqueduct is a manmade feature,

the aqueduct is concrete lined within the hydrologic unit, and is a controlled feature, it does not

affect the natural hydrology of the landscape.

The mean annual precipitation (1961 to 1990) is 3.6 inches per year. The minimum and

maximum annual precipitation for the period of record is 1.1 inches and 7.0 inches,

respectively. Per the National Oceanic and Atmospheric Administration (NOAA) Atlas 14 for the

Southeastern California, between 3 and 3.5 inches of rain fall in the 100-year, 24-hour storm

event, and extreme events in the nearby area have recorded over 10 inches of rain in 24 hours.
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4. PROJECT ELEMENTS

4.1 Construction Site Estimates

The following are estimates of the construction site:

Construction site area
(1)

1,500 acres

Impervious area before construction (2) 6 acres (0.4%)

Impervious area after construction
(3)

100 acres (6.6%)

Anticipated storm water run-on during 10-year 6-hour

event
(4)

74.44 cfs

(1)
This includes the area north of the project site that will be accessed for construction

(2)
This includes the roads

(3)
This includes the roads and solar component foundations

(4)
The elevated perimeter road, and existing offsite drainage lines and irrigation channels will
prevent run-on

It is assumed that all rainfall on the construction site shall flow towards the low point of the site.

In the 100 year, 24 hour storm event, 3.5 inches of rainfall shall fall (Figure 43, NOAA Atlas 22,

Volume XI).

4.2 Clearing and Grading

Earthwork will be required for the construction of the evaporation ponds, power block, roads

and associated ditches and channels. The heliostats can be installed without grading except in

locations where minor grading will be required to provide a smooth surface for truck access. It

is expected that any grading within the heliostat field will be completed with cuts and fills of less

than 6 inches. Vegetation within the heliostat area will be cut or removed only as needed to

allow installation of the heliostats. The root structure of vegetation will be allowed to remain to

enhance soil stability and to facilitate potential re-growth. The evaporation ponds are designed

to utilize local pond excavation to be used for local dike fill construction to minimize the

earthwork requirements.

Finish grade in the heliostat area will maintain natural drainage features where practical and

grading is to be designed to promote sheet flow where possible.

All excavated soil will be used onsite for grading and leveling purposes and no soils will be

disposed of offsite. The grading of the site to design elevations will require cut and fill.
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Preliminary cut and fill volumes will be available as part of the 90 percent design package. No

surplus soil is expected – the cut and fill volumes will be balanced on site.

4.3 Project Schedule/Water Pollution Control Schedule

The following is a potential schedule of construction activities sequenced with the

implementation of construction BMPs. Solar Reserve proposes a 27 - 30 month construction

schedule, which is expected to start in late 2011 and anticipates commencing commercial

operation by mid 2014. Grading operations are anticipated to be completed in TBD.

The rainy season in Riverside County commences on October 1
st

and ends on May 31
st

of

each calendar year.

Estimated

Start Date

Estimated

Finish Date

Construction Activity

October 1 May 31 Rainy Season (Southern California/Santa Ana Region 8

Area)

TBD TBD SWPPP Approved

TBD TBD Mobilization

TBD TBD Project/Construction Start Date

TBD TBD Delineate and mark the boundaries of the construction

zone

TBD TBD Construct Material/Waste Storage Facilities

TBD TBD Construct Stabilized Construction Entrance/Exit

TBD TBD Install/Maintain Temporary Sediment Controls

TBD TBD Install/Maintain Temporary Soil Stabilization

TBD TBD Install Sediment Basin / Retention Basin / Ponds

TBD TBD Clearing, Grading, Site contouring

TBD TBD Construct underground utilities

TBD TBD Installation of PV Modules, associated equipment, facilities

and buildings

TBD TBD Commissioning and Testing
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5. CONCEPTUAL DRAINAGE PLANS

5.1 Offsite Drainage

In desert washes, catchment boundaries are known to continually shift over time based on the

ground conditions, intensity of the storm event, and velocity of the flow and sediment

transportation. The watershed boundary and sub-basin boundaries were selected for the

RSEP site based on existing information from available state watershed information, contour

intervals, USGS quadrangle maps and available soils mapping information.

Upstream off-site storm water flows are sourced from an area north of SR-62. As outlined in

Section 3.5, the California-Arizona Railroad and Colorado River Aqueduct are aligned on the

north side of SR-62 in parallel formation (east – west), therefore small dikes were constructed

to control the flow path of stormwater crossing these features (from north to south). Upstream

stormwater water flows over an inverted siphon of the aqueduct, under the railroad (a small

trestle spans the flow), and then flows over SR-62 at small “dips” in the roadway.

There are two dikes directing upstream stormwater run off towards the RSEP site, and

therefore the two drainage sheds associated with these two dikes were assessed.

The approximate areas of the upstream drainage sheds are (WorleyParsons 2009b):

• 1,580 acres to the northwest of the RSEP site (sub basins 1, 3 and 4); and

• 2,673 acres to the north east of the RSEP site (sub basins 2, 5 and 6).

In addition, small dikes were constructed to divert off site flows around the previous air field

(RSEP site). These small dikes can be seen in aerial photographs and the redirected flows are

included in the United States Geological Service (USGS) Maps of the area. Over time, and

because of a lack of maintenance, these dikes have been breached and a portion the off site

storm flows have returned to sheet flow after crossing SR-62.

The site has an existing grade of less than 2% slope, which is suitable for the installation of

solar panel components; therefore no additional grading in the solar field is required.

The Project site is not located in a flood zone, based on FEMA flood zones maps.

Groundwater depths vary and are estimated at 364 feet below ground surface based on drilling

report by AZCA Drilling & Pump, Inc, dated August 20, 2008.

5.2 Conceptual Drainage Plans

Conceptual drainage plans have been prepared by WorleyParsons to evaluate existing grading

and drainage patterns associated with pre-developed conditions and the future post

development grading requirements and drainage flows through and around the Project site

(refer Appendix B). Please note that all drawings are conceptual and will be updated prior to

start of construction. The objective of the drainage design was to ensure the solar thermal
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development minimizes its overall impact within the Project site and on the downstream

properties and drainage system.

A more detailed Conceptual Drainage Study will be prepared and submitted at a later date.

The conceptual drainage study will include:

 Pre Development Drainage Conditions

 Post Development Drainage Conditions

 Post Development Grading Conditions

The expected rainfall in a 25 year, 24 hour storm is 2.25 inches (Figure 41, NOAA Atlas 22,

Volume XI). The mean annual precipitation is 4.26 inches (Western Regional Climate Center).

5.3 Post Construction Drainage

On-site storm water management for the RSEP will be provided through the use of source

control techniques, site design and treatment control. Stormwater runoff at the site is

predominantly sheet flow from the north out of the mountains to the south, eventually

discharging into the undeveloped dry desert bed.

Under post development conditions, it is proposed to construct an elevated perimeter ring road

with small drainage ditches along the outside of the road in the north portion of the heliostat

field to prevent the upstream off site flows from entering the RSEP site. The ditches have been

sized to contain the 100 year, 24 hour storm event. Anticipated flows are 622 cubic feet per

second (cfs) for the north east area and 563 cfs for the northwest area.

On-site storm water run off within the heliostat field will sheet flow along its current drainage

pattern to the south end of the heliostat field. With the exception of the power block areas, site

development will maintain controlled collection of ditch flow exiting to channels and then offsite

in an area very similar in location and manner as the undeveloped discharge. Efforts will be

made to disturb as little vegetation as possible. The undisturbed area and the use of waddles

or other BMPs will minimize erosion and provide filtering to the surface water before it reaches

the channels. The channels will serve as the necessary retention area for stormwater.

Locations within the power block island that have the potential of chemical or oil releases will

be fully contained. Rainfall within the containment areas will be allowed to evaporate or will be

drained through an oil water separator. Locations within the power block where “contact” storm

water may occur will be contained within a system of curbs or trenches. Drains from these

curbed areas or containment trenches will be directed to an oil water separator. The oil

separated and captured within the oil water separator will be trucked off-site to a licensed

disposal/recycling facility. Clean water discharged from the oil water separator will be used on

site by discharging it to the evaporation ponds. The water discharge from the oil water

separator will not be discharged to the storm water system.
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A berm and ditch will be constructed around the north side of the power block to divert water

around the power block.

Culvert crossings will be placed across the east-west road at 100 foot intervals with energy

dissipating tees to prevent erosion at the outlets, alternatively road may be built at grade for

sheet flow across road.

The diversions channels will be designed to pass flow from a 100 year storm event to prevent

damage to facilities; the design will also include in its calculations stormwater run-on to the site.

Paved access roads will be protected from floods via ditches and culverts and rip rap or other
stabilized means on the shoulders/slopes. Overall the project is being designed to maintain, to
the extent possible, the existing sheet flow patterns on the site.

6. STORMWATER POLLUTION PREVENTION PLAN

A preliminary Stormwater Pollution Prevention Plan (SWPPP) has been prepared to meet the

requirements of General Permit No. CAS000002 (Permit) issued by the State of California,

State Water Resources Control Board (SWRCB) for construction activity (refer Appendix C).

The SWPPP contains Best Management Practices (BMPs) for:

 Erosion Control;

 Sediment Control;

 Wind Erosion;

 Tracking Control;

 Non-stormwater discharges; and

 Waste Management.

The scope of this SWPPP covers all activities associated with the construction of the Project.

The selected Contractor will be responsible for performing temporary storm water management

and erosion control during construction of the Project using existing and new control measures

described within the SWPPP. The selected Contractor will also install all necessary permanent

erosion controls and storm water management measures at the Site.

7. BEST MANAGEMENT PRACTICES

Industrial activities with the potential to impact storm water discharges are required to obtain a

NPDES permit for those discharges. In California, an Industrial Storm Water General Permit,

Order 97-03-DWQ (General Industrial Permit CAS 000001) may be issued to regulate

discharges associated with ten broad categories of industrial activities, including electrical
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power generating facilities. The General Industrial Permit requires the implementation of BMPs

that will protect water quality. This is achieved by undertaking an Industrial SWPPP and

monitoring plan. Through compliance with the General Industrial Permit, all potential pollutants

generated during the industrial phase will be sufficiently mitigated such that water quality

standards will not be violated.

Prior to commercial operation, Rice Solar LLC will develop a SWPPP for operation of the

Project site, and implemented to meet the National Pollutant Discharge Elimination System

(NPDES) requirements.

The following is list of BMPs that shall be included in the Industrial SWPPP. The relevance of

each item will be assessed when the Industrial SWPPP will be developed and may include

additional site specific processes.

1) EROSION AND SEDIMENT CONTROL

Erosion and sediment control includes practices to prevent soil particles from being detached

and reaching storm drains. BMP measures may include:

 ES-1: “Implement erosion and sediment control. This shall cover all areas that are not

covered by an impervious surface (i.e. areas covered by concrete, asphalt, crushed

stone or equivalent”.

 ES-2: “Maintain erosion/sediment controls to achieve optimal performance during

storm events”.

Erosion and Sediment Control may include temporary or permanent measures to stabilize the

soil surface by covering or binding soil particles or preventing the concentration of run off by

water or wind erosion. This may include periodically treating dirt roads and exposed surfaces

with dust palliatives as needed.

Runoff velocities will be minimized by strategically placing BMPs which may include gravel

berms, stone filters, check dams, detention structures and vegetation throughout the project

site and in the re-routed offsite drainage channels to provide areas for sediment deposition and

to promote the sheet flow of storm water prior to leaving the project site boundary. Native

materials (rock and gravel) would be used for the construction of stone filters and check dams

when available. Armoured drop structures will be used in channels to maintain a slope of less

than 0.5%. Slopes may armoured as required. Armoured material used outside the perimeter

security fence and outside the permanent desert tortoise fence will be not be rip rap or other

materials that may trap juvenile tortoises, but will be soil cement, concrete paving, smaller

diameter gravel or other materials that will not trap tortoises.

The rerouted ephemeral washes will be designed to accommodate flow from a 100-year storm

event. The rerouted ephemeral drainage line may also contain a low flow channel within the

larger drainage channel.
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The outlet of the re-routed washes into the downstream native system will also be designed to

minimize any erosion and sediment impacts. As the soil has high erodability, there will be

sediment in the stormwater at the outlet, which will be released into the natural drainage

system on slope of less than 0.5%. This will include ensuring there is adequate transition

between the two systems, preventing sediment deposition at the outlet causing local flooding

impacts.

The power block area will be graded with moderate slopes to direct runoff and divert storm

water to retention areas or, if necessary, to the solar field.

By its nature, a solar thermal project must keep dust to a minimum, as a film on the mirrors of

the solar array will reduce their efficiency for power production. Dust control will be achieved

by a combination of soil stabilizers. Operational controls designed to control dust will reduce

the overall soil erosion in the area.

2) GOOD HOUSEKEEPING

Good Housekeeping measures aim to maintain a clean and orderly facility. BMP measures

may include:

 HOUSE-1: “Inspect weekly all outdoor areas associated with industrial activity, storm

water discharge locations, drainage areas, conveyance systems, waste

handling/disposal areas and perimeter areas impacted by off facility materials or storm

water run on. Any identified debris, wastes and spilled, tracked or leaked materials

shall be cleaned and disposed of properly”.

 HOUSE-2: “Implement procedures to reduce or prevent material tracking”.

 HOUSE-3: “Cover all stored industrial materials which can be readily mobilized by

contact with storm water.

 HOUSE-4: “Contain all stored non-solid industrial materials that can be transported or

dispersed via wind dissipation or contact with storm water”.

 HOUSE-5: “Divert storm water or authorized non-storm water flows from non industrial

areas from contact with industrial areas”.

3) PREVENTATIVE MEASURES

Preventative measures minimize the potential spills and leaks from facility equipment, outdoor

systems and material handling. BMP measures may include:

 PM-1: “Identify all equipment and systems used outdoors that may spill or leak

pollutants”.

 PM-2: “Inspect weekly each of the identified equipment and systems to detect leaks or

identify conditions that may result in the development of leaks. Weekly inspections

may be suspended during periods when there is no outdoor exposure of the equipment

and systems”
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 PM-3: “Establish a schedule to perform maintenance of identified equipment and

systems. The schedule shall either be periodic or based upon more appropriate

intervals such as hours of use, mileage, age etc”.

 PM-4: “Establish procedures for prompt maintenance and repair of equipment and

systems when inspections detect leaks or when conditions exist that may result in the

development of spills or leaks”

4) SPILL RESPONSE PROCEEDURES

Spill response procedures address incidents of spills or leaked material based upon the

quantities and location of significant materials. BMP measures may include:

 SPILL-1: “Develop and implement spill response procedures. Spill response shall be

designed to prevent spilled materials from discharging from the facility via the storm

drain system. Spilled materials shall be cleaned promptly and disposed of properly”.

 SPILL-2: “Identify and describe all necessary and appropriate spill response

equipment, location of spill response equipment and spill response equipment

maintenance procedures”.

 SPILL-3: “Identity and train appropriate spill personnel”.

5) MATERIAL HANDLING/WASTE MANAGEMENT

Material handling practices will minimize exposure of water materials to storm water. BMP

measures may include:

 MAT/WASTE-1: “Prevent or minimize handling of materials or wastes that can be

readily mobilized by contact with storm water during a storm event”.

 MAT/WASTE-2: “Contain non-solid materials or wastes that can be dispersed via wind

erosion during handling”

 MAT/WASTE-3: “Cover waste disposal containers when not in use”

 MAT/WASTE-4: “Clean all spills of materials/wastes that occur during handling in

accordance with the spill response procedures required in SPILL-1”.

 MAT/WASTE-5: “Inspect and clean daily any outdoor material/waste handling

equipment or containers that can be contaminated by contact with industrial materials

or wastes”.

6) EMPLOYEE TRAINING PROGRAM

The employee training program ensures adequate training for the personnel responsible for

implementing the SWPPP, monitoring program, and other compliance activities in the General

Industrial Permit. BMP measures may include:

 TRAIN-1: “Prepare or acquire appropriate training manuals or training material”.
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 TRAIN-2: “Identify which personnel shall be trained, their responsibilities and type of

training they shall receive”.

 TRAIN-3: “Provide training schedule”.

 TRAIN-4: “Maintain documentation of all completed training classes and the personnel

who received training”.

7) RECORD KEEPING AND QUALITY ASSURANCE

Compliance activities shall be completed properly, documented and maintained. BMP

measures may include:

 REC-1: “Keep and maintain records of inspections, spills, BMP related maintenance

activities, corrective actions, visual observations etc”

 REC-2: “Develop and implement management procedures to ensure that appropriate

staff implements all elements of the SWPPP and Monitoring Program”

8) VISUAL INSPECTIONS

Periodic visual inspections are required to ensure that the SWPPP addresses any significant

changes to the facilities operations or BMP implementation procedures. BMP measures may

include:

 INSPECT-1: “Conduct a minimum of four quarterly visual inspections or all areas of

the industrial activity and associated potential pollutant source. The annual

comprehensive evaluation may substitute one of the quarterly inspections”.

 INSPECT-2: “Implement any corrective actions and/or SWPPP revisions resulting from

the inspection”.

 INSPECT-3: “Prepare a summary and status of the corrective actions and SWPPP

revisions resulting from the inspections. Include this summary in the Annual Report”.

 INSPECT-4: “Certify in the Annual report that each quarterly visual inspection was

completed”.

8. REFERENCES

1) Conceptual Drainage Study for RICE Solar Energy Project, WorleyParsons Group Inc,
August 19

th
2009.

2) Preliminary Stormwater Pollution Prevention Plan for Rice Solar Energy Project,
WorleyParsons Group Inc, May 2009.

3) California BMP Handbook for New Development and Redevelopment, the “Urban
Runoff Quality Management Approach”
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4) Riverside County Stormwater Quality Best Management Practice Design Handbook,
Riverside County Flood Control and Water Conservation District, July 21 2006

5) Hydrology Manual, Riverside County Flood Control and Water Conservation District,
April 1978
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FIGURE 1.1-2
SITE LOCATION
RICE SOLAR ENERGY PROJECT
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This map was compiled from various scale source data and 
maps and is intended for use as only an approximate 
representation of actual locations. 





SOLAR RESERVE, LLC

RICE SOLAR ENERGY PROJECT

PRELIMINARY DRAINAGE, EROSION AND SEDIMENT CONTROL PLAN

APPENDIX B – DRAINAGE EROSION AND SEDIMENT
CONTROL FIGURES





















SOLAR RESERVE, LLC

RICE SOLAR ENERGY PROJECT

PRELIMINARY DRAINAGE, EROSION AND SEDIMENT CONTROL PLAN

APPENDIX C – PRELIMINARY STORMWATER
POLLUTION PREVENTION PLAN



Stormwater Pollution Prevention Plan to be provided in July 2011 




