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1.0 Overview

E&L Westcoast LLC (E&LW) and Pacific Gas & Electric (PG&E) propose to build and
operate a 660 MW-capacity combined cycle electric power generating facility in Colusa
County, California, approximately 14 miles north of the town of Williams and 4 miles
west of I-5, as shown in the Vicinity Map, provided as Attachment No. 1. The plant,
scheduled to be on line by late spring, 2010, will supply power to the PG&E electrical
transmission grid by connecting the plant switchyard with PG&E’s existing 230 kV

north-south transmission lines located approximately 1,800 feet east of the project site.

The plant will be fueled by natural gas delivered to the site via a new 1,500-foot pipeline
owned and operated by PG&E.

Process water will be delivered to the site by a new 2,500-foot pipeline from the Tehama-

Colusa canal. No process water will be discharged off site.

The project will include construction of a new power generating facility, switchyard, and
associated linear facilities occupying approximately 31 acres within the 100-acre fenced
in site. Approximately 89 acres will be disturbed during construction, including 53 acres
for temporary offices, construction parking, and a lay down area to be graded on the
north side of the site. After construction these areas will be returned to pre-construction

conditions by regrading and seeding as necessary.

Offsite work will include the installation of the gas and water supply pipelines, the
construction of a new free-span bridge across the Glenn-Colusa canal, a new bridge
across Teresa Creek, and improvements to the intersection of Delevan Road and

McDermott Road.

The purpose of this report is to describe the Drainage Erosion and Sediment Control Plan
to be implemented during the construction of the Colusa Generating Station Project, and

provide relevant data, as requested by the California Energy Commission.

The report includes narrative text outlining site management activities during the phases

of site mobilization, clearing and grading, construction, and post-construction activities
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(including the installation of the permanent storm water management facilities to be
constructed and maintained for the developed site) with a level of detail consistent with
preliminary design. Engineering drawings developed during the process of preliminary
design are provided as Figures 1 through 10. A copy of the calculations carried out for
the design of the erosion control and storm water management facilities described in this

plan are provided as Attachment No. 5.
2.0 Description of Existing Site

The proposed site is located on rolling hills in an unincorporated section of Colusa
County which is currently used as open range for cattle grazing, as shown in the aerial

photograph provided in Attachment No. 2.

The proposed facilities will be situated on an approximately 100-acre site secured by a
perimeter fence and located just east of the existing PG&E compressor station, which will

continue in operation during and after construction of the new facility.

Existing conditions drainage patterns are shown on the topographic map provided as
Figure No. 1. Ground surface elevations at the site vary from about 200 feet down to 150
feet above mean sea level. Drainage patterns are dominated by the ridge line running
roughly north and south through the site. Approximately 78 acres of the site drain off the
ridge line to the east and north, towards the Glenn-Colusa Canal, and 19 acres drain to the
west and south in the direction of the Tehama-Colusa Canal. - There is no permanently

flowing water course adjacent to the site

The site is located within the Hunters Creek watershed. Hunters Creek drains east to the
Colusa Drain/Trough and south to canals eventually discharging into the Sacramento
River. Based on Flood Insurance Rate Maps for Colusa County, California and
Unincorporated Areas, the site is determined to be outside the limits of the 0.2 percent

annual change floodplain (see Attachment No. 3).

The U.S. Department of Agriculture Soil Survey for Colusa County, California
(Reference 3) indicates that surface soils at the site consist chiefly of clays, silty clays,

and clayey loams, almost entirely classified as hydrologic group D soils series, which are
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described by the USDA as “soils having a very slow infiltration rate (high runoff
potential) when thoroughly wet”, consisting chiefly of clays or soils with a clay layer and

or near the surface.
3.0 Proposed Site Description

This section of the plan provides an overall description of the project and its location with
respect to all nearby water courses, followed by the delineation of all areas of the site

subject to soil disturbance, broken out by the key project elements.

3.1 Overall site drainage

The site is located approximately half way between the Tehama-Colusa and Glenn-
Colusa canals, as shown in the project location map provided as Attachment No. 4.
Drainage is generally from west to east, perpendicular to the alignment of the canals.
The plant will be located on cut and fill in local high ground between the canals. Runoff
collecting as shallow concentrated flow coming towards the site from the west will be
intercepted by diversion ditches and directed around the site during construction and for
post development conditions. For the final developed condition, runoff collected on
built up areas of the site will be detained in storm water management ponds with
discharge maintained equal to or less than predevelopment peak levels as calculated with

standard hydrologic methods.

The discharge from all storm water management ponds will outfall onto rip rap aprons, or
level spreaders, designed to avoid erosion and reduce the velocity of the flow before

reaching existing swales.

From the point of view of managing erosion during construction, the key elements of the
site include the power block and switch yard, the temporary offices and construction
parking, the laydown area, and off-site linear facilities associated with the project - the
plant access road and new bridges, the electric power transmission line interconnection,

natural gas pipeline, and water supply pipeline.
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Existing drainage patterns will be modified by construction of the facility. During
construction and after final development, runoff will flow to five outlets, as shown in
post-development drainage area plan provided as Figure No. 2, where the subbasins are

numbered to correspond with the numbering system for the existing drainage basins.

During construction, sediment and erosion control measures will be implemented to
minimize the impact on construction on adjacent ground and receiving water bodies, as
described in Section 5.0 of this plan. A sediment basin will be installed to control runoff
from four of the drainage outlets from the site, as shown in Figure No. 2. After the
completion of construction and the stabilization of the interior areas, the basin outlets
will be modified for storm water management requirements as appropriate, as described

in Section 7.0 of this plan.

The drainage facilities associated with each of these elements are discussed in the

following subsections.

3.2 Power Block and switch yard area drainage

When completed, the power plant and switchyard will occupy approximately 36 acres
within the 100-acre site, with an average finished grade elevation of approximately 183
feet MSL. The power block will be located on an 18.3 acre lot, with buildings occupying
approximately 12 percent and roads occupying 20 percent of the area. The remaining 68

percent of the power block will be covered with loose hard gravel.

The switch yard will occupy an additional 7.6 acres and will be entirely covered with
gravel. Runoff will be collected in ditches and conveyed to catch basins connected to

storm drain pipes in the power block area.

The power block is entirely contained within Subbasin No. 3. During construction all
runoff from the power block construction area will be directed to the Basin #3 as shown

in Figure 3.

After construction the power block area will be drained by a storm drain and perimeter

ditch system. The drainage ditches will be designed to convey the 10 year, 24 hour
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rainfall runoff and will be protected by erosion control fabric, rip rap, concrete paving, or

soil-cement to minimize erosion. Drainage details are shown in Figures 6, 7 and 8.

All storm drains will discharge to the sediment basin, which will be converted to a storm
water management pond designed to reduce peak discharge from the upstream area back
to predevelopment conditions, and will be maintained for the life of the project. Process-

related areas of the power block will be curbed to prevent runoff of hazardous materials.

3.3 Temporary offices and construction parking areas

The temporary offices and construction parking lot will be located on the east side of the
power block area, adjacent to the temporary construction access road on the eastern
boundary of the 100-acre site. Runoff from these areas will be directed in ditches to

sediment control basins 2 and 4 during construction, as shown in Figure 3.

After construction is complete, the gravel will be removed, and the upstream area will be
regraded and seeded. The basins will be dredged and graded, and the risers will be
removed, leaving the outflow pipes to serve as culverts (which are sized for post
construction drainage discharges) in place. The depression remaining after regrading the

basins will serve to reduce peak runoff to predevelopment levels.

3.4 Laydown area

A temporary lay down area will be located on the north side of the site within Subbasin
No. 1, as shown in Figure 4. The area will be stripped and regraded for construction as

follows:

e Drainage channels will be established for the control of sheet flow, with average
slopes of 2 percent. To avoid scour and erosion, check dams will be placed in the

channel at intervals of between 100 and 200 feet.

e An approximately 20-acre pad will be graded with a 2 percent slope, covered in

gravel, and used as a lay down area for construction.
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e An approximately 8-acre pad will be graded to the north of the lay down area and

used as an area for stockpiling top soil.

A sediment control basin will be provided at the downstream end of the catchment to

intercept all runoff, as described in Section 5 of this plan.

After construction is completed, the area will be regraded, topsoil from the stockpile will
be applied, and vegetation will be reestablished. The sediment basin will be dredged and
graded, and the riser will be removed, leaving the culvert (which is sized for post

construction drainage discharges) in place. The depression remaining after regrading the

basin will serve to reduce peak runoff to predevelopment levels.

3.5 Offsite linear construction and bridges

The plant access road, new transmission interconnection, and access road to the water
supply intake on the Tehama-Colusa Canal (see Attachment No. 4) will require an

additional 2.6 acres.
4.0 Clearing and Grading

For all areas where earthwork will be executed, materials suitable for compaction will be
stockpiled in designated locations on site. Materials not suitable for compaction will be
stored in separate stockpiles and reused on the site, as appropriate. Any contaminated
materials encountered during excavation will be disposed of in accordance with

applicable laws, ordinances, regulations, and standards.

The following subsections provide a discussion of clearing and grading associated with

each of the major construction elements of the project.

4.1 Power Block and Switch Yard Areas

Grading for the power block and switch yard areas is shown in Figure 3. Earthwork in the
power block area will consist of removal of topsoil, vegetation, and debris; excavation

and compaction of earth to create the plant grade; and excavation for foundations and
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underground systems. Approximately 118,000 CY of cut and 150,000 CY of fill will be

required to provide a level pad for the power block and switchyard.

The switch yard area will be graded as a level pad sloped to drain to the east and west.
Perimeter drainage ditches will direct all runoff south towards the power block.
Developing this surface will require adding fill material on the east side of the yard, and
cutting into existing ground on the west side to accommodate the proposes switch yard
foot print, with additional cut back into the existing slope at a minimum angle of 3:1 to

provide space for diversion ditches.

All runoff from the power block and switchyard will be discharged to Sediment Basin
No. 3 on the southwest corner of the site, which will be formed by excavation and
embankment construction as necessary to provide a sufficient volume for the control of
sedimentation from the disturbed area, as discussed in Section 5. This basin will be

converted to a storm water management pond at the end of the construction period.

4.2 Temporary offices and Construction Parking

A 6.2-acre area on the east side of the site will be graded and covered in gravel for
construction parking, as shown in Figure 3. Approximately 2,000 CY of cut and 24,000
CY of fill will be required to grade this area of the site. Runoff from this area will be
directed to Sediment Basin No. 2. After construction the riser will be removed from this
basin and the outfall pipe will be retained as a culvert for local drainage. Because a large
part of the area currently draining to this outlet will be redirected to the south after

development, no storm water management will be required for this basin.

An additional 2 acres just south of the parking lot will be graded as a pad for the
construction of temporary offices. Approximately 10,000 CY of cut will be required to
grade this area of the site. Temporary and permanent roads and associated drainage

ditches will be installed as shown in Figures 2 and 3.

Runoff from this area will be directed to Sediment Basin No. 4 during construction,

which is sized in accordance with BMP standards published by the State of California.
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After construction is complete, the basin will be converted to a Stormwater Management

Pond to attenuate peak discharges to predevelopment levels as required.

4.3 Lay down Area

The construction lay down area is located on the north side of the project site, as shown
in Figure 4. Approximately 80,000 CY of cut and 30,000 CY of fill will be required to
make this area ready for construction. Activities include clearing, grubbing, cut and fill
operations, and the placement of gravel surface stabilization. The existing natural swale
will be improved as a temporary drainage channel between the two pads with smaller

drainage ditches along their outboard edges.

An embankment across the outlet of the subbasin will be constructed to form the
downstream side of a sediment basin, and grading will be provided to divert all runoff
from the upstream area into the sediment basin. Excavation will be carried out upstream
of the embankment as necessary to provide the storage volume required for sediment

control, as discussed in Section 5.

The upper 12 inches of top soil will be stockpiled and seeded on the north side of the site,
as shown in Figure 4. The stockpile will be surrounded by a perimeter silt fence. The
vegetation placed on the stockpile shall be inspected regularly to ensure that adequate
moisture is applied to maintain the vegetative cover reducing erosion and dust.
Additionally, care shall be used to not apply too much water and cause erosion of the

stock pile from runoff.

Before placement of the gravel pad for the lay down area, topsoil will be stripped and
geotextile fabric will be placed over the existing soil surface. During construction
activities, monitoring and maintenance of the laydown areas will be performed as
described in Section 6.0. Once construction is complete, the gravel and geotextile will be
removed. Sediment removed from the storm water management basin will be spread
over the laydown area and then the topsoil replaced and seeded to restore the area to pre-

development conditions.
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Rainfall over the lay down area will run off the pad as shallow concentrated flow to be
diverted to Sediment Basin No. 1. After construction is complete, the gravel in the lay
down areas will be removed and the site will be graded to a more natural cross section,
although not back to existing contours. The area will be seeded and after vegetation is
established, the sediment basin will be removed and the area graded to fare into the

existing swale.

4.4 Offsite clearing and grading

Offsite clearing and grading includes earthwork associated with permanent access roads
for entering the facility and temporary access for the construction of the gas and water

pipelines, as shown in Attachment No. 4.

Earth work associated with the roads includes excavation for the preparation of the
subbase and side ditches and the placement and compaction of suitable drainage layers
and fill, to be determined by the project civil engineer at a later date. Volumes of cut and

fill associated with this work are expected to be minimal.

Standard installation techniques will be employed for the gas and water pipelines
associated with the project. Excavations will be of the minimum width compatible with
proper installation and safety requirements. The trenches will be as soon after the
placement of the pipeline as is technically feasible, with every effort made to minimize

the time in which excavations remain open.

Earth work associated with the bridges is expected to be minimal. All care shall be taken
to prevent runoff from rain and wash water from entering the canals. Sediment control
measures will be employed during the construction of these linear facilities as described

in Section 5.

4.5 Tabulation of earthwork gquantities

Based on preliminary feasibility studies, it was estimated that approximately 89 acres of
the 100-acre fenced lot would be disturbed as some time during construction. A large

percentage of the disturbed area will be regraded and returned to a vegetated state after

Colusa DESCP DRAFT Page 11/23




construction. A table providing estimated quantities of temporary and permanent cut and
fill volumes for all project elements is provided in the margin of the rough grading plans
reproduced as Figures 3 and 4 of this report. These figures will be revised during final

design but are not expected to change by a significant amount.
5.0 Best Management Plan

Upon mobilization, best management practices (BMPs), including sediment basins, silt
fences, straw bales, covered stockpiles, etc., will be implemented to minimize the impacts
of erosion and sedimentation on adjacent ground and receiving water bodies. These

measures will remain in place until construction activities are complete.

A construction storm water pollution prevention plan (SWPPP) that includes temporary
BMPs to be implemented during construction will be prepared in accordance with the
National Pollutant Discharge Elimination System (NPDES) General Permit for Storm

Water Discharge Associated with Construction Activities.

After construction is complete and the interior areas have been stabilized and seeded,
erosion control basins will be converted to storm water management facilities or removed
as appropriate. The scheduling of erosion mitigation measures with respect to the major

phases of project construction are summarized in the following section.

5. 1 Construction Schedule

The major activities associated with sediment and erosion control during mobilization,
execution and demobilization for the project include:
e Installation of perimeter silt fences and entrance protection
e Excavation of sediment basins and installation of outlet works including riser and
dewatering orifice, outfall pipe, rip-rap outfall aprons, etc.
e Clearing and grubbing and stockpiling of top soil
Cut and fill operations associated with the lay down area, construction parking
and temporary office buildings
e Grading for temporary drainage and stabilization of ditches
e Placement of gravel pads in areas indicated and implementation of dust control
measures as appropriate
e Extension of BMP facilities and continued dust control operations as necessary to
keep up with advancing fronts of excavation, soil placement and compaction.
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¢ Routine and post-storm maintenance of erosion control facilities, basins, ditches

and outfalls, as required.

o Installation of permanent storm drain systems and temporary protection of catch

basin inlets

e Final grading operations and landscaping operations for areas of site outside of

the built-up area.

e Removal or conversion of sediment basins to storm water management
functioning as required to control the first half-inch of runoff from developed
areas and maintain peak discharges off site at predevelopment levels

A tentative schedule for the installation of BMP facilities is presented in the following
table, based on a date for mobilization on site at the beginning of March, 2008, with the
installation of all mechanical equipment completed at the end of November, 2009, as
indicated in the Project Construction Schedule (Figure 3.6-1 of Reference 1).

Approximate Schedule for Installation of BMP Facilities

Site Mobilization

Install perimeter erosion control measures including silt fences and
construction entrances

Complete March 2008, maintain as required

Install interior grade control structures and check dams as required

Complete March 2008, maintain as required

Excavate and construct 5 sedimentation basins with permanent outfall
pipes and temporary riser structures and outfall weirs

Complete March 2008, maintain as required

Install temporary parking and lay down areas (strip and stockpile topsoil,
install geotextile and stone)

Complete April 2008

Plant Construction

Power block major foundation excavations

Complete May 2008

Install underground piping within plant Complete July 2008
Install storm drain piping Complete July 2008
Install Combustion Turbine Generator Complete November 2009
Install Heat Recovery Steam Generator |Complete August 2009
Install Steam Turbine Generator Complete November 2009
Install Air Cooled Condenser Complete August 2009
Final site grading Complete December 2009

Restoration of temporary parking and lay down facilities and installation offComplete January 2010

permanent vegetation. Modification of sediment control structures for
permanent storm water management functions as required.

Off-site Construction

Excavate and install gas pipeline from compressor station

As arranged before January 2010

Excavate and install water line from Tehama-Colusa Canal

As arranged before January 2010

Replacement of Teresa Creek Bridge

As arranged before May 2008

Replacement of Glenn-Colusa Canal Bridge

As arranged before May 2008
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Details concerning the best management practices utilized for the project are presented in

the following subsections.

5. 2 Measures for entire site

Best management practices pertaining to the entire site include silt fences and straw

wattle dikes, access road protection, and the establishment of vegetation.

5.2.1 Perimeter Silt Fence and Straw Wattle Dikes

A silt fence is to be installed around the perimeter of the entire project site and within
other construction areas as indicated in Figures 3 and 4, including the construction lay

down areas and on either side of all linear excavations advance on and off site.

In addition to the perimeter silt fence, straw wattle dikes shall also be installed around the
construction lay down and parking areas and within drainage channels with a slope
greater than 1 percent. Where possible the silt fence and straw bale dikes are to be
installed parallel to the ground contours to avoid concentration of flow at low points.

Details of the silt fence and straw wattle dike installation are shown in Figure 5.

5.2.2 Inlet Protection

Once the storm drains and catch basins are installed, each catch basin shall be provided
with inlet protection to reduce sediment accumulation in the storm drain system. Details

of the inlet protection are shown in Figure 5.

5.2.3 Access Road Tire Wash

A tire wash station will be installed along the main access road to remove sediment from
construction vehicles before leaving the site and entering public access roads. Details of

the tire wash station are shown in Figure 5.

5. 2.4 Vegetative Stabilization

Disturbed areas will be provided with permanent vegetative cover. Seeding operations

will take place after slopes and other areas have received final grading. Vegetative
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stabilization shall occur as soon as possible after disturbance has permanently or
temporarily ceased, but in no case more than 14 days after the construction activity in an
area has ceased. An exception to this requirement is for when construction activity will

resume on that portion of the site within 21 days.

A range of seedbed preparation methods shall be used. The seedbed preparation method
used for any individual site shall depend on various factors including size of the area,
slope, potential for erosion, and landowner requirements. The seedbed shall be prepared
to a depth of 3 to 4 inches, where possible, by harrowing, disking, or mechanical raking.
Seed shall be dispersed by dry broadcasting where slopes are less than 2:1. Manually
operated cyclone type spreaders will be employed to uniformly broadcast the seed. After

broadcasting, the seed shall be manually raked, on contour, into the top 3/8 inch of soil.

5.2.4.1 Vegetative stabilization for bridge replacements and water intake

Vegetation disturbed during the bridge replacements will be replanted with appropriate
native species, such as California bulrush (Scirpus californicus), cattail (Typha spp.), and
water primrose (Ludwigia peploides) in the emergent wetland area. Native erosion
control seed mix including creeping wild-rye (Leymus triticoides), meadow barley
(Hordeum brachyantherum), tomcat clover (Trifolium willdenovii) annual fescue (Vulpia
spp.), blue wildrye (Elymus glaucus), mugwort (Artemisia vulgaris) and California
brome (Bromus carinatus) would be applied to upland areas and areas adjacent to

streams.

The extent of construction activities for the erection of the bridges will be limited to the
minimum extent along the banks as possible. An erosion control mat will be laid down if

stabilization of the bank is needed.

The banks will be restored to their original condition as far as possible once bridge
construction activities have been completed. New plantings will be monitored for one
year until the banks are adequately revegetated to prevent erosion and sedimentation

of these areas and the banks have similar total vegetation cover equal to or greater than
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adjacent areas. Additional plantings will be implemented if adequate vegetation cover is

not attained after one year.

Vegetation disturbed during and after construction of the intake and associated
pipeline at the Tehama-Colusa Canal will be replanted with native erosion control
seed mix including creeping wild-rye (Leymus triticoides), meadow barley
(Hordeum brachyantherum), tomcat clover ( Trifolium willdenovii) annual fescue
(Vulpia spp.), blue wildrye (Elymus glaucus), mugwort (Artemisia vulgaris) and
California brome (Bromus carinatus). This seed mix would be applied to upland areas
and areas adjacent to streams. Silt fences and erosion control blankets will be installed

on all disturbed slopes greater than 2:1.

Progress in reestablishing vegetation along the impacted reaches of the Tehama-Colusa
Canal, Glenn-Colusa Canal, and Teresa Creek will be monitored and reported to the

USFWS one year after restoration is implemented.

5.2.4.2 Vegetative stabilization for upland areas

Permanent erosion control for the construction laydown area and temporary access roads
will consist of revegetation with a native erosion control seed mix equivalent to the
following:

e blando brome (Bromus hordeacous) at 30 pounds of pure live seed per acre,

e zorro fescue (Vulpia myuros) at 6 pounds of pure live seed per acre, and

e hykon rose clover (Trifolium hirtum) at 12 pounds of pure live seed per acre.

Performance Criteria for Upland Erosion Control Revegetation

A qualified biologist or erosion control specialist will evaluate the upland revegetation
using the following performance criteria:
e Year 1: 70 percent of vegetation cover measured at undisturbed reference sites
adjacent to project site;
e Year 2: 80 percent of vegetation cover measured at undisturbed reference sites
adjacent to project site;
e Year 3: 95 percent of vegetation cover measured at undisturbed reference sites
adjacent to project area.

Erosion control will be considered successful if the following erosion thresholds are not
exceeded:
¢ Flow Pattern Development — More than 25 percent of the area shows evidence of
recent translocation and deposition of soil and litter.
e Rills — Usually greater than 3 inches deep and found at 10-foot intervals

Colusa DESCP DRAFT Page 16/23




e Gullies — More frequent than 200-foot intervals and appear to be unstable

If performance criteria for revegetation or erosion control are not met, remedial measures
will be implemented. Areas that do not meet revegetation criteria will be reseeded. If

necessary, the erosion control seed mix may be modified to substitute other native species
to improve success; and temporary erosion control measures including silt fences, erosion
control blankets, bio-logs, or straw bales will be installed as necessary to prevent ongoing

erosion or sedimentation until remedial seeding measures can be fully implemented.

All erosion control measures will be monitored monthly during the wet season
(approximately December 1 to April 1). Revegetation will be monitored each May

for the first three years following project completion.
Monitoring will be conducted by a USFWS-approved biologist.

5.3 Sediment Basins

A sediment basin will be provided at the outlet of each of the four post-development

drainage areas, for sediment control during construction as shown in Figures 3 and 4.

Each basin will be formed by the construction of an engineered earth embankment, with
additional volume provided by excavation, as necessary. The basins will be designed in
accordance with Best Management Practices published by State of California Basins are
sized in accordance with Option No. 2, which includes the following design guidelines

(Reference 4):

e Provide a minimum total volume of 3,600 cubic feet in the pond for each acre
drained

e Provide a sediment storage volume of 67 cubic yards of for each acre drained

Provide a settling zone storage volume sufficient to capture all runoff from the 2-

year storm

Provide a minimum sediment storage zone depth of 1 foot

Provide a minimum settling zone depth of 2 feet

Provide a minimum total pond depth of 3 feet and a maximum depth of 5 feet

Provide a basin length (from the inlet to the outlet) greater than twice the width

Insure that the length to settling depth ratio (L/SD) is less than 200
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The volume requirements for the sediment control basins to be installed for the
construction of the Colusa Generating Station project are as follows (calculations are

provided in Attachment No. 5):

Catchment Area Minumum Required Required Total volume
. sediment Settling required below

Subbasin - Volume below] | se. ¢ | Volume, ¢ | spilway, €

sg. mi. acres ; 3 , ) ,

spiliway, ft” (1) 2) 3) 4)

Interim 1 0.0586 37.5 135,000 67,838 155,509 223,347
Interim 2 0.0097 6.2 22,320 11,216 35,284 46,499
Interim 3 0.0464 29.7 106,920 53,727 173,804 227,532
Interim 4 0.0228 14.6 52,560 26,411 75,794 102,206

2) Providing 67 CY of sediment storage for each acre & upstream sediment/erosion control
3) capture runoff from 2-year storm, modeled in HEC-HMS
4) Total volume = sum of sediment storage and settling volumes

Outlet works for the sediment control basins will include a vertical riser with a single
orifice, attached to a horizontal outfall pipe placed under the embankment. The outfall
pipe will convey inflow from the dewatering orifice to the outlet, which will be protected
with rip rap, or other similar materials, to prevent erosion. For those basins to remain in
service, the outfall pipe will be sized for final development flows, for use in storm water

management, or drainage, as discussed in Section 7.

A 20-foot wide emergency spillway structure will be excavated into existing ground for
each basin, as shown in Figures 3 and 4, to convey flow in excess of the basin storage and

outlet works capacity.

Following BMP requirements, settling volume sufficient to hold the two-year runoff
event will be contained between the bottom of the orifice and the emergency spillway.
The orifices will be sized to dewater pond in about 40 hours to eliminate the potential for

mosquito breeding.

The basins will be constructed with the vertical riser, outfall pipes and spillway structure

to the specified elevations early in the construction process as indicated in Section 5.1.
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A rip rap apron will be placed at the outlet from each sediment basin to protect the outfall
channel from erosive velocities and permit spreading of the discharge from the pipe

which will further slow the velocity of the discharge to non-erosive velocities.
Details for the sediment basin and SWM pond outlet structures are shown in Figure 9.

The key design parameters of the outlet works for each sediment basin are as follows:

Basin Orifice Basin Orifice Top of | Spillway
No Dia., Bottom | Center- Riser Crest
) inches | Elevation | line Elev. Elev. Elevation
1 6.0 148.00 149.75 152.50 152.50
2 3.0 155.36 156.84 159.50 159.86
3 6.5 170.00 171.47 173.75 174.50
4 4.0 164.50 165.98 169.00 169.00

Upon completion of construction activities, the accumulated sediment in the basin will be
removed along with the gravel berm and temporary sump structure. The sediment

cleaned from the basin will be placed in the construction lay down area.
6.0 Inspection and Maintenance during Construction

6.1 Inspection Requirements

During installation, erosion and sediment control measures. starting with clearing and
grubbing activities, shall be inspected on a daily basis to ensure that requirements are
being met. Once in place, the Construction Environmental Coordinator shall inspect all
erosion and sediment control measures at least once every 7 calendar days and within 24

hours of the end of any rainfall event producing 0.5 inches of precipitation or more.

Vegetation shall be inspected two times each week to insure that the vegetation is
sustained with proper moisture and fertilization. Inspections are to be performed on all
areas which have not been permanently stabilized, stockpiles, structural control measures,

and construction entrances and exits to and from the site.
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On areas with permanent stabilization, inspections are to be performed monthly. The
construction laydown and parking areas shall be inspected weekly for leaks or spills from
vehicular traffic. The inspection schedule will continue until all areas are permanently

stabilized.

An Erosion Control/Storm Inspection Log will be maintained by the Construction
Environmental Coordinator which documents field inspections and any maintenance
and/or repair work performed. Where significant erosion has occurred, information on
intensity and type of erosion shall be recorded and the area repaired as soon as possible.
The log shall also note areas that cannot be immediately repaired due to the saturated
soils or inaccessibility of equipment, and an estimate of when repairs will be initiated and

completed.

6.2 Maintenance Requirements

The following maintenance procedures are to be performed as noted:

e Built up sediment shall be removed from silt fences when it has reached one-third the

height of the fence or 6 inches, whichever is less.

o Silt fences will be inspected for depth of sediment, tears in the fabric, and fabric
attachment to posts. Post shall also be inspected to ensure that they are firmly set in

the ground.

e Temporary and permanent seeding shall be inspected weekly during its period of
establishment for bare spots and areas of insufficient germination or growth.
Remedial action shall be taken to establish a stabilized surface in these areas once

identified.

e Rip rap shall be inspected for evidence of movement or washout. Rip rap
experiencing movement or washout shall be removed and replaced individually in
response to the observed runoff flow patterns. Larger stones shall be incorporated

into the structure for anchoring and support where needed.
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Stone or sand filter traps used for storm inlet protection or filtering dikes shall be
inspected and replaced when sediment impedes the effective functioning of the
device. Stone shall be replaced or augmented to construction entrance tire mud

removal devices when stones become inundated with mud.

Erosion channels formed on slopes, in swales, or around structures shall be repaired

and stabilized as soon as practicable after they are discovered.
Deteriorated silt fences shall be replaced as soon as the condition is discovered.
Inlet structures shall be cleaned and maintained to accept inflow at the design rate.

Contaminated soils caused by spills or vehicle leaks shall be removed and treated or

disposed of in an approved disposal facility.
Fertilizer shall be applied strictly in accordance with manufacture’s instructions.

Storm water detention/retention structures, and settling basins shall be maintained in
working order throughout the period of construction activity. Significant amounts of
settled sediment and foreign debris shall be removed and properly disposed of.
Detention basin outlet structures shall be periodically inspected for proper operation

and absence of foreign debris.

Diversion ditches/swales shall be maintained at the required depth. Sidewall cave-ins

and settled sediment material shall be removed.

At the completion of construction activities, the storm drain system shall be inspected

for the presence of deposited sediment and be cleaned as necessary.

7.0 Storm Water Management Measures

Storm water management measures are incorporated at the Colusa Generating Station

Project site to collect the runoff from the developed areas to capture and recycle the

runoff. The storm water management measures incorporated for this site are listed and

described below:
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7.1 Storm Water Management Basins

Uncontrolled peak runoff rates would exceed predevelopment levels for all basins due to
the construction. This is especially true of the power block and switch yard areas, but
even in the subbasins that will be regraded and seeded, there will be some increase in

runoff due to improved drainage.

For Subbasins 1, 2, and, 4, the dewatering riser will be removed to permit the use of the
outfall pipe as a culvert. The depressed area at the upstream end of each culvert that will
remain after dredging out all sediment accumulated during construction and regrading the
excavation will provide sufficient volume to attenuate peak discharges from these

subbasins back to predevelopment levels.

Uncontrolled peak runoff from subbasin No. 3 (containing the entire power block area)
would exceed predevelopment peaks by a significant amount due to the construction of
roads and impermeable surfaces and also due to the redirection of runoff from parts of

adjacent predevelopment subbasins towards the new outlet.

Therefore, Sediment Basin No. 3 will be converted to function as a Storm Water
Management Pond with a concrete riser controlling inflow to the outfall pipe, as shown in

Figure 9.

7.2 Qil/Water Separator

Oil/water separators will be placed in the storm drain piping system in the parking lot
areas and within the power block where small amounts of oil contamination may occur.
Commercial oil/water separators will be used. Manufacturer’s details will be provided at

a later date.

7.3 Permanent Vegetation

All disturbed cut and fill slopes and laydown areas which are not occupied by plant
facilities or stabilized surfaces will be stabilized with permanent vegetation to reduce
runoff and provide water quality control for the runoff produced. Where possible, the

permanent vegetation will reflect pre-development conditions. Prior to seedbed
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preparation, the soil should be tested to determine existing nutrient conditions. Chemical
fertilizer (where permissible), humus, manure, or other appropriate organic soil
supplement shall be applied if test show that the existing fertility of the topsoil was lost as
a result of construction activities. The vegetation stabilization shall be carried out in

accordance with specifications shown in Section 5.2.4.

7.4 Maintenance of Storm Water Management System

The accumulated sediment will be removed from the storm water management basin
when it reaches an average depth of 1 foot. Additionally, periodic inspections will be
conducted on the storm drains to check for accumulated sediment and trash build up.
Cleaning and removal of sediment or debris will be performed at least monthly during the
summer months and at least every two weeks during periods of rainfall greater than 1

inch per week or as needed to maintain the operability of the drainage system.
8.0 References

1. Application for Certification for Colusa Generating Station, Colusa County,

California Volume 1. Prepared for E&L Westcoast , LLC by URS November 2006

2. Precipitation Frequency Atlas of the Western United States Volume X1, California,
U.S. Department of Commerce NOAA National Weather Service 1973

3. Soil Survey of Colusa County, California, US Department of Agriculture, Natural

Resources Conservation Service, Issued 2006.

4. California Stormwater BMP Handbook, California Stormwater Quality Association,

2003

5. Bechtel Power Corporation, Colusa Generating Station SWM Calculations,
Calculation No. 25196-002-KDC-0000-00001, March 2007
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Source:
USGS Topographic-Bathymetric Series
Ukiah, California, 1979
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CALCULATION SHEET PROJECT: Colusa Generating

Station
JOB NUMBER: 25196-002
SUBJECT: Colusa Generating Station Project Hydrology CALC NO. 25196-002-KDC-0000-00001
SHEET NO. 2
BY: Thomas H. Jackson DATE: March 2007 SHEET REV. A

1.  Objective

E&L Westcoast LLC (E&LW) and Pacific Gas & Electric (PG&E) are planning to build the Colusa
Electric Generating Station with a 660 MW capacity, to be fueled by natural gas supplied to the site
by an existing pipeline. The proposed site is located in a rural agricultural tract in Colusa County,
California, off Dirks Road, about 4 miles west of Highway I-5, as shown in the Project Location
Map from the Application for Certification prepared by URS in November 2006 (Reference 1),
reproduced for this calculation as Attachment No. 1

The objective of this calculation is to develop pre-, interim-, and post-development hydrographs for
the approximately 100-acre Colusa facility for the design of sediment and erosion control structures
during construction, and permanent post-construction SWM ponds for the power block and other
areas as necessary.

II. Approach

Drainage pathways were identified and four subbasins were delineated for existing conditions using
topographic mapping of the site with one-foot contours, reproduced as Attachment No. 4,

A discharge hydrograph was developed in HEC-HMS for each of the four existing outfalls from the
area impacted by the proposed development for the 2-, 10-, 50-, and 100-year design rainfall events,
as defined in the Precipitation Frequency Atlas of the Western United States (Reference 2).

Altered drainage paths were identified and five subbasins were delineated for the final proposed
development accounting for storm drains and detention pond facilities, as shown in Attachment No.
5. Post-development hydrographs were calculated for each of the outfalls in HEC-HMS for the 2-,
10-, 50-, and 100-year design storm events, separately accounting for changed runoff characteristics
within the limits of development and unchanged runoff conditions outside the limits of development.

Sediment control basins, shown in Attachment No. 6, were sized for the outlet from each of the five
subbasins identified for the project based on the drainage areas and volumes of runoff for a 2-year
24-hour design rainfall event, following BMP guidelines published by the State of California
(Reference 7).

Modifications were identified for the conversion of the interim sediment control basins to permanent
storm water management facilities in the post-construction period, as necessary to ensure that post
development peak discharges remain less than predevelopment values for all rainfall events up to
and including the 100-year return period. The SWM pond receiving runoff from the power block
and switchyard was sized to hold the entire runoff volume from the 10-year 24-hour design rainfall
event below the elevation of the outfall riser, providing the required detention to for pollutant
removal by the appropriate sizing of dewatering orifices at the base of the riser box.
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III.  Basic Data and Assumptions for HEC-HMS Model Development

All runoff hydrographs for pre-, interim- and post-development conditions were developed in HEC-
HMS, version 3.0.1. The parameters used for modeling are described in the following subsections.

a. Hyetograph development

Total rainfall depths for the 2-, 10-, 50-, and 100-year 24-hour design events were obtained from
Figures 26, 28, 30, and 31 of the NOAA Atlas (Reference 2) for Colusa County, CA, as shown in
Attachment No. 2 and summarized in Table 1. The hyetographs for each of these events, used as
input to HEC-HMS, were developed from the SCS Type 1 Storm pattern, typical for "Pacific
maritime climate with wet winters and dry summers" (Reference 4).

Table 1 - Design rainfall depths for Colusa County, California (Reference 2)

Retlurn Depth, Map
Period, . Figure
inches
years Number
2 2.25 26

10 3.00 28
50 3.50 30
100 4.00 31

b. HEC-HMS Basin Model Input Parameters

Elements within the HEC-HMS basin model include subbasins, reaches, and junctions. Runoff
hydrographs are developed for subbasins and are routed through the channel system along reaches
connected by junctions (Reference 5).

This calculation utilized the SCS Hydrograph Methodology, which requires the following
parameters for each subbasin:

e Drainage Area, in square miles

e Runoff Curve Number and Initial Abstractions

e Lag Time, in minutes

Drainage Area

Drainage areas were delineated and measured in MicroStation for each subbasin for pre- and post-
development conditions as shown in Attachment No. 4 and Attachment No. 5, respectively.
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Runoff Curve Number

Runoff curve numbers are a function of land use and soil type, as indicated by the SCS hydrologic
group rating.

Based on soil mapping for the site obtained on the USDA website, provided in Attachment No. 3,
essentially all soil on site is classified as hydrologic group D soils series (Reference 3), which are
described by the USDA as “soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet” (Reference 4), consisting chiefly of clays or soils with a clay layer and or near the

surface.
Runoff curve numbers for land use conditions applicable to the site are provided in Table 2.

Table 2 — Runoff Curve Numbers for land use patterns applicable to this site (Reference 6)

Land use CN*  Storage **
Roof tops & Pavement 98 0.20
paved road with open ditches 93 0.75
Gravel *** 85 180
Mowed grass 80 2.50
Range, grazed in good condition 80 2.50
Newly graded areas, no vegetation 94 0.64

* CN values for D-type Soil per Reference 6
** Storage = (1000 - 10 CN)/CN
*** B-inch gravel pack with porosity of 25 percent has storage depth of 1.80 inches. CN = 1000/(10+S)

Lag Time

For the implementation of the SCS method in HEC-HMS, the lag time is taken to be 60 percent of
the time of concentration, calculated for each subbasin as the total time for overland, shallow
concentrated, and channel flow times along the path through the contributing area resulting in the
longest total item to guarantee that the entire subbasin is contributing to flow (Reference 6).

The SCS method gives the sheet-flow travel time as:
~ 0.007(NL)"®
sheet W

in which NV = an overland-flow roughness coefficient; L = flow length; P, = 2-year, 24-hour rainfall
depth, in inches (estimated as 2.25 inches for this site per Reference 2); and S = slope of hydraulic
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grade line, which may be approximated by the land slope. N 1s taken as 0.011 for paved and gravel
areas for proposed conditions and as 0.240 for grass-covered areas.

For this calculation, sheet flow is assumed to become shallow concentrated flow after 100 feet. The
average velocity for shallow concentrated flow is estimated as 16 1345*S% for unpaved areas and
20.3282*8% for paved areas. Channel flow times are estimated from Manning’s Equation for
typical flow depths.

IV. Results of Runoff Modeling for Storm Water Management

The results of pre-, interim-, and post-development runoff modeling are discussed in the following
sections.

Predevelopment Hydrology

The predevelopment drainage patterns are shown in Attachment No. 4. A screen capture from HEC-
HMS of the drainage network used to simulate predevelopment hydrology for the site is shown in
Figure 1

#%Basin Model [PreDev]

.“3. =3
iy Pre

@-‘“ Praz

&
[%’ Pre3 2™ Pred

Figure 1 - HEC-HMS drainage Basin Schematic for predevelopment drainage system
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The four drainage outlets for existing conditions, shown in Attachment No. 4, are represented in the
model as catchments Prel, Pre2, and Pre4, which drain to the northeast, and Pre3, which drains to
the south-west.

The calculations for the hydrologic parameters for the pre-development subbasins shown in Figure 1
are summarized in Tables 2 and 3.

Table 2 — SCS Hydrologic parameters for predevelopment conditions

Subbasin | =2ichment Area cN | Te.min.*| 29
acres S$g. mi. minutes
Pre 1 368 | 0.0575 80 76.5 15.0
Pre2 | 264 | 0.0413 80 26.0 5.6
Pre 3 188 | 00294 30 21.2 2.7
Pre 4 1314 | 0.0205 80 25.9 155
fotal 95.1 | 0.1486

* Time of concentraion - see Table 3 for calculation
**lag =Tcx 0.6

Table 3 — Predevelopment time of concentration calculations

Sheet Flow Shallow Concentrated Flow ,
Length, | Manning's T1 e Length Velocity, fps T2 TC'ngscOf
gth, , , .
L) | nvalue |2°P% S (hours) * U”Fﬁ“’ed Ly | Slore.S w (hours) | (min.)
Prel
100 0.24 0.03 0.24 1 450 0.0378 3.1 0.04
1 1440 0.0236 2.5 0.16 26.54
Pre 2
100 0.24 0.02 0.28 1 720 0.0292 2.8 0.07
1 640 0.0203 2.3 0.08 26.01
Pre 3
100 0.24 0.04 0.21 1 480 0.0563 3.8 0.03
1 780 0.0167 2.1 0.10 21.23
Pre 4
100 0.24 0.01 0.37 1 200 0.0400 3.2 0.02
1 440 0.0364 3.1 0.04 25.87
* T = 0.007*(nL)*0.8/(P210.5 * $70.4), with p_2 = 2.25

*\/ = K*S*0.5; T = L/3600V; K = 16.1345 unpaved & K = 20.3282 paved. see text for definition of variables

Bechtel Confidential 2007



CALCULATION SHEET PROJECT: Colusa Generating

Station
JOB NUMBER: 25196-002
SUBJECT. Colusa Generating Station Project Hydrology CALC NO. 25196-002-KDC-0000-00001
SHEET NO. 7
BY: Thomas H. Jackson DATE: March 2007 SHEET REV. A

Peak discharges for the four subbasins of the pre-development model for the 2-, 10-, 50-, and 100-
year rainfall events modeled in HEC-HMS are shown in Table 4.

Table 4 — Results of HEC-HMS modeling of predevelopment conditions

2-year Event 10-year Event 50-year Event 100-year Event
bsut?— Area,. 9 1q peak, Runoff Q peak, Runoff Volume Q peak, Runoff Volume Q peak, |_Runoff Volume
asin m cfs inches ac-ft cfs inches ac-ft cfs inches ac-ft cfs inches | ac-t
Pre1 0.0575 11.06 0.72 2.21 21.50 1.25 3.83 29.22 1.64 5.02 37.34 2.04 6.26
Pre2 0.0413 8.03 0.72 1.59 15.61 1.25 2.75 21.20 1.64 3.60 27.08 2.04 4.50
Pre3 0.0294 6.35 0.72 1.13 12.30 1.25 1.96 16.69 1.64 2.57 21.31 2.04 3.20
Pred 0.0205 4.00 0.72 0.79 7.77 1.25 1.37 10.56 1.64 1.78 13.48 2.04 2.23

The values of peak runoff at the four outlets for pre-development conditions are not to be exceeded
for the developed site for the 10-year runoff event. The hydrographs calculated in HEC-HMS for
these outfalls are shown in Figure 2; output is provided in Attachment No. 7.
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Figure 2 — 10-year return period outfall hydrographs for pre-development conditions
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V. Runoff Modeling for Interim Conditions Hydrology

The proposed interim and post-development drainage patterns are shown in Attachment No. 5.
Approximately 17.9 acres that currently drain to the east will be diverted the southwest as the result
of site grading for the power block and switch yard.

The drainage network used to simulate interim hydrologic conditions for the site (i.e. during
construction) in HEC-HMS is shown in Figure 3. The Interim1, Interim2 and Interim4 subbasins
correspond to the similar numbered predevelopment basins, although areas are not the same; the
Pre3 subbasin was divided into Interim3, containing the power block, and InterimS5, outside the
power block, to account for the drainage from the unimproved area within Pre3 that will be diverted
around sediment basin 3.
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\L#gj Gad Pond 1
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~—_
\\\
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|l B2 Pond 3
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£ ¥
—— ——

Figure 3 — HEC-HMS drainage Basin Schematic for interim conditions

During the interim construction period a great deal of additional land within the 100-acre site will be
cleared and graded as lay down areas and temporary access roads. The sediment ponds at the outlet
of each basin are sized in accordance with best management requirements as described below.

The runoff curve numbers for estimating runoff volumes during construction are increased to
account for the increased runoff associated with the maximum extent of grubbing and grading, as
shown in Table 7 (i.e. the gravel to be applied in the construction parking is not counted — that area
is assumed to be recently graded for purposes of conservative assessment of runoff).
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Runoff curve numbers for the post construction period have been selected to account for final land
cover, including areas that will be permanently covered in gravel and areas to be revegetated.

Area-weighted curve numbers, CN, are calculated for the interim and postdevelopment land use
conditions for each subbasin based on the standard formula:

CN = ZCN,. * Area, /ZArea,.

Times of concentration are calculated with the same methodology as was used for predevelopment
conditions.

The calculations of the hydrologic parameters for the interim conditions subbasins shown in Figure
3 are summarized in Tables 5 and 6. Calculations for post development hydrology are presented in a
later section, after the calculations for the dimensioning of the sedimentation basins.

Table 5 — SCS Hydrologic parameters for interim conditions

INTERIM CONDITIONS - WORST POINT DURING CONSTRUCTION

. Catchment Area Land Use Weighted . Lag,
Subbasin - - - + | Tc, min. . -
acres sq. ft. $g. mi. Disturbed | Impervious Gravel | Rangelgrass CN minutes
Interim 1 37.5 1,633,500 | 0.0586 805,000 | 60,000 0 768,500 87.6 22.9 13.8
Interim 2 6.2 270,072 0.0097 222,512 | 25,488 0 22,072 93.2 3.7 2.2
interim 3 29.7 1,293,732 | 0.0464 |[1,173,744] 80,388 0 39,600 93.8 11.3 6.8
interim 4 14.6 635,976 0.0228 470,688 | 45,288 0 120,000 91.6 19.0 11.4
interim 5 5.1 222,156 0.0080 0 0 0 222,156 80.0 16.4 9.8
93.1 94 98 85 80
* see text for calculation of weighted CN.
** See time of concentration calculation in following table.
Table 6 — Interim conditions time of concentration calculations
Sheet Flow Shallow Concentrated Flow Ditch Flow .
i Paved =0:1 o ngth Velocity, fps| T2 Length, | Estimated] T3 Tg;ﬁcm
Length, | Manning's T ' Length, elocity, 8 gth, | Estimate 5
Ly | nvaue |S°P% S](hours) * U"‘ﬁ"e" Ly | S'ores = (hoursy | HMK TYpe | Slope, S 157 1 el (fps) | (hours)|  (min.)
Interim 1 .
100 l 0.24 | 0.03 lo.24117| 1 I 600 | 0.035 ls.o1a4sus)s|o.055zz degmene | o002 I 1550 | 5.00 o.oae1| 22.9 |
Interim 2
100 | 0.011 [0.03333] 0.02 | 0 | 410 | 00176 | 2.7 | 0.04 [ noditch | 0.0025 [ 0 [ 450 | 000 | 37 |
Interim 3
100 | 0.011 [ 0.01 [ 0.03 | 0 | 200 | 0.0100 | 2.0 [ 0.03 [dtchasp] 0.0025 | 1400 | 3.00 | 013 | 113 |
Interim 4
100 | 024 [ 004 | 021 | 1 | 150 | 0.0533 | 3.7 | 001 | grassdich] 0.0165 | 970 | 3.00 | 0.09 | 19.0 |
Interim 5
100 | 024 | 004 | 021 | 1 [ 330 | 00576 | 39 | 0.02 | grassditch]| 0.0300 | 500 [ 400 [ 0.03 | 164 |

T = 0.007*(nL)*0.8/(P240.5 * $40.4), with p_2 =
V= K*SA0.5; T = L/3600V; K = 16.1345 unpaved & K = 20.3282 paved. see text for definition of variables

2.25
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The acreage of the contributing area for each sediment basin was measured in Microstation for
each of the areas delineated in rough grading plan (see Attachment No. 6).

The volume of runoff for the 2-year 24-hour storm was determined in HEC-HMS, as summarized
in Table 7, which 1s extracted from the Global Summary Results for Run “Interim 2yr”.

Table 7 — Runoff for 2-year storm on interim conditions subbasins
(to be provided for settling storage volume)

Peak Runoff Runoff
Subbasin | Area, mi? | Discharge,| Volume, | Volume,
cfs Ac-ft | cubic feet
Interim 1 0.0586 22.86 3.57 155,509
Interim 2 0.0097 8.34 0.81 35,284
Interim 3 0.0464 34.71 3.99 173,804
interim 4 0.0228 12.62 1.74 75,794
Interim 5 0.008 1.94 0.31 13,504

VI. Sediment Pond Sizing

The sizes of the sediment ponds required during the construction of the generating station are based
on requirements laid out in the California Stormwater BMP Handbook, Section SE-2 (Reference
7). A copy of the SE-2 section of the manual 1s provided as Attachment No. 9. The calculations
required for sizing the basins are summarized 1n this section. Upstream erosion and sediment
controls are to be used in conjunction with the sediment ponds, as described 1n the Sediment and
Erosion Control Plan.

The ponds are sized in accordance with Option 2 of the manual. Referring to Figure 4, the volume
requirements for each pond according to this option include:

e Provide a minimum total volume of 3,600 cubic feet in the pond for each acre drained

e Provide a sediment storage volume of 67 cubic yards of for each acre drained

e Provide a settling zone storage volume sufficient to capture all runoff from the 2-year storm
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Figure 4 — Schematic drawing of sediment ponds for Colusa Project construction site

No sediment basin is required for Basin 5, in which no construction activities are planned. The
volume requirements for the other four subbasins are summarized in Table 8. The volume
requirement based on sediment storage and settling volume is greater than the minimum volume
requirement based on acreage alone for all basins.

Table 8 Sediment Basin Volume Requirements per California BMP Practices (Reference 7)

Catchment Area . Required Required Total volume
Minumum . . .
i sediment Settling required below

Subbasin Volume below 5 5 ' N

sq. mi acres | spillway, f* (1) storage, ft Volume, ft spillway, ft

’ (2) (3) (4)

Interim 1 0.0586 37.5 135,000 67,838 155,509 223,347
Interim 2 0.0097 6.2 22,320 11,216 35,284 46,499
Interim 3 0.0464 29.7 106,920 53,727 173,804 227,532
Interim 4 0.0228 14.6 52,560 26,411 75,794 102,206

1) Providing 3,600 CF storage per acre drained

2) Providing 67 CY of sediment storage for each acre & upstream sediment/erosion control
3) capture runoff from 2-year storm, modeled in HEC-HMS

4) Total volume = sum of sediment storage and settling volumes

Additional geometric design parameters for sediment basins include (Reference 7):

e Provide a minimum sediment storage zone depth of 1 foot
Provide a minimum settling zone depth of 2 feet
Provide a minimum total pond depth of 3 feet and a maximum depth of 5 feet
Provide a basin length (from the inlet to the outlet) greater than twice the width
Insure that the length to settling depth ratio (L/SD) is less than 200
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Based on the geometric design parameters and required storage volumes for the sediment storage
and settling zones, preliminary minimum dimensions of the five basins have been determined, as
follows:
The depth from the bottom of the basin to the spillway was set to 4.5 feet for all basins
A rectangular base footprint is assumed with a width to length ratio of 1.3, exceeding the
minimum required ratio of 1:2.
Based on a trial width, w, a bottom area is calculated as A; = 3w?
Using a 3 horizontal to 1 horizontal pond side slope (1:Z = 1:3) to increase the width and
length each by twice the product of Z times the depth, h, the basin surface area at the
spillway elevation is calculated as A, = (w + 6h)*(3w + 6h)
The bottom side width, w, was calculated iteratively to give a total basin volume

V=h*(A4 +A4,+ A4 *A4,)/3 equal to the required volume given in the last column of

Table 9.

The requirement that L/SD < 200 is checked

Geometric calculations for are summarized in Table 9.

Table 9 - Minimum sediment basin dimensions

_Botto'm Depth to] | Ponq L:W ratio | Bottom Area of | Check volume| Depth Top of Top of
dimensions A dimensions . :

of pond spillway, at soillwa at spillway| area of pond at |below spillway, |to top off Pond rough{pond area,

prL Hs, ft ‘()1) Y elevation pond (2) | spiliway (2) ft* (3) pond, ft| dimensions{ sf (4)
120 x 360| 4.50 |[147 x 387 2.63 43,200 56,889 224,495 6.50 | 162 x 399| 64,738
50 x 150} 4.50 77 x 177 2.30 7,500 13,629 46,859 6.50 | 92 x 189} 17,435
135 x 330] 4.50 |162 x 357 2.20 44,550 57,834 229,715 6.50 ]177 x 369} 65,405
80 x 240} 4.50 |107 x 267 2.50 19,200 28,569 106,784 6.50 |122 x 279] 34,108

1) Pond dimensions at height H =W x L = (W + 6H) x (3W + 6H)
2)Area=WxL
3) Volume = Hs*(A1 + A2 + [A1*A2]0.5)/3, with A1 = bottom area, A2 = area at spillway
4) Volume = Hygp*(A1 + A2 + [A1*A2]0.5)/3, with A1 = bottom area, A2 = area at top of pond

Calculations to confirm that the basins as dimensioned comply with BMP requirements published
by the State of California are presented in Table 10. As required, the sediment storage depth is
greater than one foot and the settling zone depth is greater than 2 feet for all basins.
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Table 10 — Check that basins meet BMP requirements as dimensioned

Required | Sediment | Sediment| Settling Settling Settling | Length to
sediment storage | storage depth volume volume Settling
storage, in depth | provided | provided |provided, ft®] required, f*| depth
cubic feet (1)} (1 ft min.) 2) (3) 4) (5) Ratio (6)
67,838 1.50 68,074 3.00 156,421 155,509 137.99
11,216 1.35 11,216 3.15 35,643 35,284 61.22
53,727 1.20 55,487 3.30 174,228 173,804 118.80
26,411 1.31 26,894 3.19 79,890 75,794 90.26

1) From BMP requirements {see Table 8)

2) Storage volume = hs*(A1 + A2 + [A1*A2]2)/3

3) Settling depth = Height to spillway - sediment depth

4) Settling volume provide = Total volume below spillway - sediment storage volume
5) per requirement to hold the 2-year runoff volume

6) pond diagonol length at spillway height /sediment depth provided

Actual sediment basin dimensions vary from the calculated values as the result of fitting the basins
to the site topography. Table 11 presents the stage-area data for the ponds as laid out on the rough
grading plans (see Attachment No. 6) and shows that the calculated volumes are greater than the
minimum required volumes presented above in Table 8.

Table 11 Stage-area take-off data for sediment basins laid out for construction

< | Location of Volume Provided, acft Required Volume **

s | cutting plane Elev * Area, sf * acres

P4 gp wedge | cumulative | Cubic Feet I Acre-feet

'é Bottom 148.00 43,138.0 0.990

o [Spillway 152.50 | 56,842.0 1.305 5.148 5.148 223,346.7 | 5.127 |
Top of basin 154.50 63,224.0 1,451 2.755 7.903

~ Loc';atlon of Elev * Area, sf * acres Volume, acft ,

L) cutting plane wedge | cumulative

< |Bottom 155.36 7,500.0 0.172

& |Spillway 159.86 13,525.0 0.310 1.071 1.071 46,499.4 | 1.067 |

9 [Top of basin 161.86 16,559.0 0.380 0.689 1.760

« Loc':atlon of Elev * Area, sf* acres N 0

g cutting plane wedge | cumulative

« {Bottom 170.00 44,526.0 1.022

‘3 |Spillway 174.50 57,786.0 1.327 5.270 5.270 227,531.7 | 5.223 |

D |Top of basin 176.50 64,056.0 1.471 2.796 8.066

: Volume, acft

< Los:atlon < Elev * Area, sf* acres -

2 cutting plane wedge | cumulative

£ |Bottom 164.50 19,200.0 0.441

§ Spillway 169.00 28,497.0 0.654 2.448 2.448 102,205.8 | 2.346 ]
Top of basin 171.00 32,961.0 0.757 1.410 3.858

* values provided by project
** see total volume required below spillway, Table 8
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The outlet for each basin consists of a vertical stand pipe rising from the pond bottom to an
elevation six inches below the spillway crest. An orifice is cut into the side of the stand pipe with
its bottom invert located at the sediment storage depth given in Column 2 of Table 11. This
ensures that the full calculated sediment storage is provided.

The orifice diameter is sized with a standard diameter to provide dewatering of the entire basin’s
settling volume in approximately 40 hours, following BMP guidelines published by the State of
California. The time in hours for dewatering the settling volume is estimated as (Reference 7):

7x107° A(H — H,)™
C*a

height above the pond bottom of the spillway crest and orifice invert, respectively, C is the

discharge coefficient for the orifice, set at 0.8 for thick-walled risers, and a is the orifice area.

These calculations are presented for each basin in Table 12.

T =

where A is the area in ft* at the midpoint elevation, H and Hy are the

Table 12 Sediment Basin dewatering orifice calculations

Mid-depth | Dewatering | Single Orifice | Dewatering
Subbasin { Middepth surface depth orifice dia,| area, sf time, hrs
area, sf (H-Ho) ]ininches ) (2)

Interim 1 3.00 52,164.00 3.00 6.0 | 0.1963 40.3

Interim 2 2.92 11,315.88 3.15 3.0 | 0.0491 35.8
Interim 3 2.85 52,793.91 3.30 6.5 | 0.2304 36.4
Interim 4 2.91 25,084.93 3.19 4.0 | 0.0873 44.9

1) Area = m(Dia[inches}/12)%/4
2) T = 7x10%*A(H-H)>/(C*a); see text for explaination of variables

Each sediment pond is provided with a 20-foot wide emergency spillway cut into natural ground,
following BMP guidelines (Reference 7).

The performance of the sediment basins for the 10-year rainfall event is checked in an interim
conditions HEC-HMS model, assuming that the sediment storage for each basin is full (i.e. the
starting water surface is set to the sediment storage depth shown in Table 10. Stage-area data for
each basin is presented in Table 11, above; stage-discharge relations were calculated for the outlet
works for each basin and input into HEC-HMS as summarized in Table 13.

Results for the 10-year rainfall event are shown in Table 14. Based on the results it is concluded
that the sediment pond design is adequate for controlling sediment from the site during the
construction period.
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Table 13 Stage-discharge calculations for each sediment basin

Sediment Basin #1 Sediment Basin #2
Weir Orifice Weir Orifice
Length 20 ft Dia. 6 in Length 20 ft Dia. 3.0 in
Cw 2.8 Co 0.8 Cw 2.8 Co 0.8
Crest Elev| 152.50 |ft invElev | 149.50 |[ft Crest Elev] 159.86 |ft Inv Elev | 156.71 |ft
Bottom 148.00 |ft C.L.Elev| 149.75 |t Bottom 155.36 |ft C.L.Elev| 156.84 |ft
Weir Qrifice Weir Orifice
Elev. ft q am m Qo Q cfs (3) Elev. ft m am q Q) Q cfs (3)
148.00 0.00 0.00 0.00 0.00 0.00 155.36 0.00 0.00 0.00 0.00 0.00
149.50 0.00 0.00 0.00 0.00 0.00 156.71 0.00 0.00 0.00 0.00 0.00
151.00 0.00 0.00 1.25 1.41 1.41 168.29 0.00 0.00 1.45 0.38 0.38
152.50 0.00 0.00 2.75 2.09 2.09 159.86 0.00 0.00 3.03 0.55 0.55
153.00 0.50 19.80 3.25 2.27 22.07 160.36 0.50 19.80 3.53 0.59 20.39
153.50 1.00 56.00 3.75 2.44 58.44 160.86 1.00 56.00 4.03 0.63 56.63
154.00 1.50 102.88 4.25 2.60 105.48 161.36 1.50 102.88 4.53 0.67 103.55
154.50 2.00 158.39 4.75 2.75 161.14 161.86 2.00 158.39 5.03 0.71 159.10
Sediment Basin #3 Sediment Basin #4
Weir Orifice Weir Orifice
Length 20 ft Dia. 6.5 in Length 20 ft Dia. 4 in
Cw 2.8 Co 0.8 Cw 2.8 Cp 0.8
Crest Elev| 174.50 |ft InvElev | 171.20 |ft Crest Elev] 169.00 |ft Inv Elev 165.81 |ft
Bottom 170.00 Jit C.L.Elev| 17147 |it Bottom 164.50 |ft C.L.Elev| 165.98 |it
Weir Orifice Weir Orifice
Elev. ft m am m Q) Q cfs (3) Elev. ft m am w a2 Q cfs (3)
170.00 0.00 0.00 0.00 0.00 0.00 164.50 0.00 0.00 0.00 0.00 0.00
171.20 0.00 0.00 0.00 0.00 0.00 165.81 0.00 0.00 0.00 0.00 0.00
172.85 0.00 0.00 1.38 1.74 1.74 167.41 0.00 0.00 1.43 0.67 0.67
174.50 0.00 0.00 3.03 2.57 2.57 169.00 0.00 0.00 3.02 0.97 0.97
175.00 0.50 19.80 3.53 2.78 22.58 169.50 0.50 19.80 3.52 1.05 20.85
175.50 1.00 56.00 4.03 2.97 58.97 170.00 1.00 56.00 4.02 1.12 57.12
176.00 1.50 102.88 4.53 3.15 106.03 170.50 1.50 102.88 4.52 1.19 104.07
176.50 2.00 158.39 5.03 3.32 161.71 171.00 2.00 158.39 5.02 1.26 159.65
1) Q=LC,H"

2) Q = Cp*A*(2gH)™®
3) Q =Qweir + Qorifice

Table 14 Sediment Basin Performance for 10-year Storm Event

. Starting . Maximum
Basin | Depthito | Basin 1\ e | Spillway | Topof 1 yy e |Peak Qin,| Peak Q
orifice Bottom Crest Basin
No. ) . HEC- . . Surface cfs out, cfs
invert Elevation Elevation | Elevation .
HMS Elevation
1 1.50 148.00 149.50 152.50 154.50 152.33 36.86 2.01
2 1.35 155.36 156.71 159.86 161.86 159.29 12.09 0.49
3 1.20 170.00 171.20 174.50 176.50 173.96 49.88 2.30
4 1.31 164.50 165.81 169.00 171.00 168.59 18.88 0.89
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VII. Runoff Modeling for Postdevelopment Conditions SWM Hydrology

The HEC-HMS network schematic for the post development site hydrology modeling is shown in
Figure 5. Drainage areas are the same as for interim conditions; runoff curve numbers and times of
concentration are adjusted for final conditions on site (removing gravel, regrading, and seeding 1n
the lay down and temporary construction office and parking areas, and placing gravel in the power
block and switch yard areas), as summarized in Tables 15 and 16.
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Figure 5 —- HEC-HMS schematic for Postdevelopment Conditions modeling

Table 15 - SCS Runoff Curve Numbers for final development conditions

. Catchment Area Land Use Weighted ..l Lag,
Subbasin - e « | Tc, min. . -

acres sq ft. $q. Mi. Road Impervious Gravel | Range/grass CN minutes

Post 1 37.5 1,633,500 | 0.0586 0 0 0 1,633,500 80.0 26.0 15.6
Post 2 6.2 270,072 0.0097 37,007 0 0 233,065 81.8 17.1 10.2
Post 3 29.7 1,293,732 | 0.0464 162,852 | 102,234 |1,028,646 0 87.0 11.3 6.8
Post 4 14.6 635,976 0.0228 65,714 0 0 570,262 81.3 19.0 11.4
Post 5 5.1 222,156 0.0080 0 0 0 222,156 80.0 16.4 9.8

CN = 93 98 85 80

* see text for calculation of weighted CN.
** See time of concentration calculation in following table.
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Table 16 — Post-development time of concentration calculations

Sheet Flow Shallow Concentrated Flow Ditch Flow .
Paved =0} . \oth Veloclty, fps| T2 Length, |E gl T3 T(';mOf
Length, | Manning's T1 '| Length, elocity, fps . ength, | Estimate: T one.
Lty | nvalue |5°P® S| ihours) * U"‘j"e" Ly | SoreS * (hours) | LMk Type | Slope, S | 77 ™| Vel (fos) | (hours) | (min.)
Post 1
100 | 024 ] 002 [o28364] 1 ] 1150 | 0.02  [2.28176287] 0.14 ] ograssdwch] 002 [ 100 | 3.00 ]0.0093] 26.0 |
Post 2
100 | 024 J0.03333] 023 | 1 [ 410 | 00176 | 21 [ 005 | noditen | 00025 [ 0 [ 450 [ 000 [ 174 |
Post 3
100 T 0011 J oo1 ] o033 | 0o | 200 | oo0t00 | 20 | 0.03 [awenaso]| 00025 | 1400 [ 3.00 [ 043 | 11.3 |
Post 4
100 [ 024 [ 004 | 021 ] 1 | 150 | 00533 | 37 | 0.01 | grassditch | 0.0165 | 970 | 300 | 009 [ 18.0 |
Post 5
100 | o024 [ o004 | 021 | 1 | 330 | 00576 | 39 | 0.02 |[grassdich| 00300 | 500 | 400 | 003 | 164 |
* T = 0.0074(nL)0.8/(P240.5 * $0.4), with p_2 = 2.25

*V =K*S*0.5; T = L/3600V; K = 16.1345 unpaved & K = 20.3282 paved. see text for definition of variables

Comparison of pre- and post-development runoff

Four subbasins were delineated for existing, or predevelopment conditions; five subbasins were
delineated for post development runoff to the same four outlets, based on final drainage and land
use patterns.

Uncontrolled runoff from each of the predevelopment subbasins is compared with the appropriate
post development subbasin or basins in Table 17.

Table 17 — comparison of pre- and post-development drainage basins

2-year Event 10-year Event 50-year Event 100-year Event
bsu:— Area'i Sl I peak, Runoff Q peak, Runoff Volume Q peak, Runoff Volume Q peak, |_Runoff Volume
asin m cfs inches ac-ft cfs inches ac-ft cfs inches ac-ft cfs inches | ac-ft
Pret 0.0575 11.06 0.72 2.21 21.50 1.25 3.83 20.22 1.64 5.02 37.34 2.04 6.26
Pre2 0.0413 8.03 0.72 1.59 15.61 1.26 2.75 21.20 1.64 3.60 27.08 2.04 4.50
Pre3 0.0294 6.35 0.72 1.13 12.30 1.25 1.96 16.69 1.64 2.57 21.31 2.04 3.20
Pre4 0.0205 4.00 0.72 0.79 7.77 1.25 1.37 10.56 1.64 1.79 13.48 2.04 2.23
Post 1 0.0586 11.39 0.72 2.25 22.14 1.25 3.91 30.08 1.64 5.11 38.42 2.04 6.38
Post 2 0.0097 2.74 0.81 0.42 5.01 1.37 0.71 6.66 1.77 0.91 8.37 2.19 1.13
Post 3 0.0464 22.63 1.10 2,73 36.79 1.74 4.30 46.6 2.18 5.40 56.57 2.64 6.52
Post 5 0.0080 1.94 0.72 0.31 3.74 1.25 0.53 5.07 1.64 0.7 6.47 2.04 0.87
Post3&H 0.0544 24.57 1.04 3.04 40.53 1.67 4.83 51.67 2.10 6.1 63.04 2.55 7.39
Post 4 0.0228 5.86 0.78 0.95 10.91 1.33 1.62 14.58 1.73 2.1 18.41 2.15 2.61
Increase in post development peak runoff compared to predevelopment values
Post 1 3% 3% S 3% 3%
Post 2 -66% -68% -69% -69%
Post 3 &5 287% 230% 210% 196%
Post4 | 47% 40% 38% 37%
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Based on the results summarized in Table 17, it was determined that permanent storm water
management measures would be required for Outlets 1, 3, and 4.

After construction is completed and the upstream area contributing to each sediment basin has been
stabilized, the interim-conditions outlet structures will be modified as follows:
e For basins 1 & 4: the dewatering riser will be removed and the outfall pipe will be retained
as a culvert
e For basin 3 the dewatering riser will be replaced by a storm water management riser with
the outfall pipe remaining in place.

A further requirement for the Basin 3 SWM pond is that it must have sufficient storage below the
riser to store the volume of runoff from power block and switch yard for the 10-year runoff event,
which was calculated in HEC-HMS as 4.3 acre-feet, or 187,308 cubic feet.

Solving for the height to provide the required storage volume for a pond with a 135 x 330-foot base
and 3:1 side slopes results in the following equation for the required riser crest height:

187,308 = % *(135x330 +(135+6H)(330+6H) + \Kl35x330) *(A35+6H)(330+ 6H))

The solution of this equation results in a riser crest height of 3 75 feet above the base:

Storm Water Management Pond hydraulics

The performance of the storm water management ponds for the 2-, 10-, 50-, and 100-year rainfall
events is checked in a post-development conditions HEC-HMS model. Stage-area data for each
SWM pond is unchanged from the interim conditions model, as presented in Table 11, above with
the exception that there is no accumulated sediment; stage-discharge relations were calculated for
the outlet works for each basin and input into HEC-HMS as summarized in Table 18.

Results for the post-development model are shown in Table 19. Based on the results it is concluded
that the storm water management ponds and outfall structures are sized adequately to maintain peak
discharges from the site at or below predevelopment levels.

The outlet riser of the SWM Pond for the power block and switch yard (No. 3) is provided with two
orifices sized to dewater the pond. Figure 6 shows the HEC-HMS output for SWM Pond #4 for the
10-year design storm. Inspection of the figure shows that the runoff showing it dewaters within 48
hours as required.
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Table 18 Stage-discharge calculations for SWM Ponds

Power Block & Switch Yard (Outlet #3) Storm Water Management Pond

Bottom of pond elevatic170.00 Pipen= 0.013
Riser side length (ft) 4 Riser Crest EL.(ft) 173.75 Riser Crest Length (ft) 16.00
Pipe Diameter (ft) 1.5 Oultlet Inv. EL.(ft) 170.00 Pipe Length (ft) 60
Orifice Diameter (ff) 0.5 Orifice Inv. EL(ft) 170.50 Orifice Centerline EL (ft) 170.75
Orifice Area (sq ft) 0.196 Pipe Area (sq ft) 1.767 Number of Orifices 2
Em Spillway Crest EL ( 174.5 Em Spillway Width (ft) 25.0 Hc, riser crest height above ground = 3.75
Orifice Flow Riser Weir Flow Pipe Flow flow from Spillway Flow |Total Basin
Elevation h Q H Q h Q pipe * H Q Flow
(ft) (ft) (cfs) (ft) (cfs) (ft) (cfs) Q (cfs) (ft) (cfs) (cfs)
170.00 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
170.50 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
171.00 0.250 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.95
172.00 1.250 2.11 0.00 0.00 050 6.23 0.00 0.00 0.00 2.11
173.75 3.000 3.28 0.00 0.00 2.25 13.22 0.00 0.00 0.00 3.28
173.83 3.080 3.32 0.08 1.16 2.33 13.46 1.16 0.00 0.00 4.48
174.00 3.250 3.41 0.25 6.55 250 13.94 6.55 0.00 0.00 9.96
174.50 3.750 3.66 0.75 34.74 3.00 15.27 15.27 0.00 0.00 18.93
175.00 4,250 3.90 1.25 76.01 3.50 16.49 16.49 0.50 24.75 45.14
175.50 4.750 4.12 1.75 127.92 4.00 17.63 17.63 1.00 70.00 91.75
176.00 5.250 4.33 2.25 189.40 4.50 18.70 18.70 1.50 128.60 151.63
176.50 5.750 4.53 2.75 259.84 5.00 19.71 19.71 2.00 197.99 222.24
* flow from pipe calculated as minimum of weir and pipe flow capacities for each head value
SWM Pond for Basin #1 SWM Pond for Basin #4
Bottom elevation: 148.00 Bottom elevation: 164.50
Pipe Diameter (ft) 1.50 Pipe Diameter (ft) 1.50
Pipe Area (sf) 1.77 Pipe Area (sf) 1.77
Outlet Inv. EL.(ft) 172.00 Outlet Inv. EL.(ft) 172.00
Pipe Length (ft) 60 Pipe Length (ft) 60
Pipe n 0.013 Pipe n 0.013
Elevation h Q* Elevation h Q*
(ft) (ft) (cfs) (ft) (ft) (cfs)
148.00 0.00 0.00 164.50 0.00 0.00
149.50 1.50 10.80 166.00 1.50 10.80
150.00 2.00 12.47 166.50 2.00 12.47
150.50 2.50 13.94 167.00 2.50 13.94
151.00 3.00 15.27 167.50 3.00 15.27
152.00 4.00 17.63 168.50 4.00 17.63
153.00 5.00 19.71 169.50 5.00 19.71
154.00 6.00 21.60 170.50 6.00 21.60
154.50 6.50 22.48 171.00 6.50 22.48
172
Q0= P4 RERNYE
(0.0233 + -O—i;%',f‘i]
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Table 19 Results of Post-development Modeling
2-year Event
Postdevelopment
Predevelopment ; Peak Peak
. Peak inflow . .
subbasin peak discharge discharge
. to SWM
discharge ond from SWM from
P Pond subbasin
QOutlet 1 11.06 11.39 3.12 3.12
Outlet 2 8.03 n/a n/a 2.74
Outlet 3 * 6.35 22.63 1.72 3.09
Outlet 4 4.00 5.86 2.23 2.23
10-year Event
Postdevelopment
Predevelopment . Peak Peak
. Peak inflow . ,
subbasin peak discharge discharge
. to SWM
discharge pond from SWM from
Pond subbasin
Qutlet 1 21.50 22.14 6.14 6.14
Outlet 2 15.61 n/a n/a 5.01
Qutlet 3 * 12.30 36.79 2.37 5.38
Outlet 4 7.77 10.91 4.26 4.26
50-year Event
Postdevelopment
Predevelopment Peak inflow Peak Peak
subbasin peak discharge | discharge
. to SWM
discharge pond from SWM from
Pond subbasin
Outlet 1 29.22 30.08 8.44 8.44
Outlet 2 21.20 n/a n/a 6.66
Outlet 3 * 16.69 46.6 2.73 7.08
Outlet 4 10.56 14.58 5.75 5.75
100-year Event
Postdevelopment
Predevelopment \ Peak Peak
. Peak inflow . .
subbasin peak to SWM discharge discharge
discharge pond from SWM from
Pond subbasin
Qutlet 1 37.34 38.42 10.84 10.84
Outlet 2 27.08 n/a n/a 8.37
Outlet 3 * 21.31 56.57 3.1 8.71
Outlet 4 13.48 18.41 7.33 7.33
* Qutlet 3 for predevelopment is divided into Post3 and Post5 subbasins for post-development
modeling. Post5 is an undeveloped area, diverted around the subbasin 3 SWM pond.
Postdevelopment discharge for Outlet 3 includes the unattenuated outflow from Post5 and the
outflow from SWM Pond 3.
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:‘_Graph for Reserveir "SWM Pond 3

Reservoir Element "SWM Pond 3" Results for Run "Dewatering10yr”
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Figure 6 — Performance of SWM Pond #3 for 10-year design rainfall event
VIII. Summary

Predevelopment, interim, and postdevelopment hydrologic conditions have been modeled in HEC-
HMS for the 100-acre site proposed for the construction of the Colusa Generating Station Project.

Sediment control basins are proposed for the outlets of four drainage subbasins which will
experience disturbance of upland areas during construction of the project. These basins will be
sized according to BMP guidelines published by the State of California. Each basin will have an
outlet riser perforated by a single orifice located to provide sediment storage of 67 cubic yards per
acre drained and a settling volume sufficient to capture all runoff from the 2-year rainfall event
acting over the upland area during the critical point in construction.
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After construction is complete and the upland areas are stabilized, the sediment control basin
serving the power block and switch yard (Basin #3) will be converted to a Storm Water
Management Pond by reconfiguring the outfall riser for permanent service. The risers for Basin No.
1 and No. 4 will be removed and the outfall pipes will be retained as drainage culverts, with
upstream storage sufficient to attenuate runoff peaks to less than predevelopment values.

IX. References

1. Application for Certification for Colusa Generating Station, Colusa County, California
Volume 1. Prepared for E&L Westcoast , LLC by URS November 2006

2. Precipitation Frequency Atlas of the Western United States Volume XI, California, U.S
Department of Commerce NOAA National Weather Service 1973

3. USDA Natural Resources Conservation Service Hydrologic Group Rating for Colusa County,
California downloaded from http://websoilsurvey.nrcs.usda.gov/app/ on 2/15/2007

4. Applied Hydrology, Chow, Maidment & Mays, McGraw-Hill 1988

HEC-HMS Hydrologic Modeling System, Version 3.0.1 User’s Manual, U.S. Army Corps of

Engineers, April 2006

HEC-HMS Hydrologic Modeling System Technical Reference Manual, March 2000

California Stormwater BMP Handbook, California Stormwater Quality Association, 2003

8. Open Channel Hydraulics, Venn T. Chow, McGraw-Hill, 1959

W
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X. Reference Drawings

Figures submitted with the Colusa Generating Station Project Drainage Erosion and Sediment
Control Plan (Colusa GSP DESCP):

1. Colusa GSP DESCP Figure 1. Project Predevelopment Drainage Areas

2. Colusa GSP DESCP Figure 2. Colusa G.S. Project Post development Drainage Areas
3. Colusa GSP DESCP Figure 3. Colusa G.S. Rough Grading Plan Sheet No. 1

4. Colusa GSP DESCP Figure 4. Colusa G.S. Rough Grading Plan Sheet No. 2

5. Colusa GSP DESCP Figure 5. Colusa G.S. Erosion Control Details

6. Colusa GSP DESCP Figure 6. Colusa G.S. Drainage Details

7. Colusa GSP DESCP Figure 7. Colusa G.S. Catch Basin & Manhole Details

8. Colusa GSP DESCP Figure 8. Colusa G.S. Headwall Details

9. Colusa GSP DESCP Figure 9. Colusa G.S. Storm Water/Sediment Basin Details

10. Colusa GSP DESCP Figure 10. Colusa G.S. Road Details
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2-year 24-hour Rainfall Depthsfor Northern California
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Hydrologic Group Rating SCS soil types

Tables - Hydrologic Group

Summary by Map Unit - Colusa County, California

Soil Survey Map Unit Name Rating Total Acres  Percent of AOT
Area Map Unit in AOI
Symbol
100 Capay clay loam, 0 to 1 percent D 47.5 1.4
slopes, occasionally flooded
144 Hillgate clay loam, 0 to 2 D 225.9 6.5
percent slopes
145 Hillgate loam, 0 to 2 percent D 608.9 1775
slopes
155 Alcapay clay, 0 to | percent D 45.3 1.3
slopes
200 Clear Lake clay, 0 to 2 percent D 64.9 1.9
slopes, occasionally flooded
204 Capay clay, 0 to 3 percent D 143.5 4.1
slopes, occasionally flooded
205 Capay clay, 0 to 3 percent D 363.3 10.5
slopes
206 Capay clay, 5 to 9 percent D 87.1 2.5
slopes
210 Corval loam, 0 to 3 percent B 75.2 )
slopes
212 Ayar clay, 5 to 15 percent D 159.3 4.6
slopes
213 Avyar clay, 15 to 30 percent D 316.8 9.1
slopes
215 Altamont-Sehorn complex, 15 D 277.5 8.0
to 30 percent slopes
216 Altamont-Sehorn complex, 9to D 61.9 1.8
15 percent slopes
218 Sehorn-Altamont complex, 30 D 37.5 [.1
to 50 percent slopes
220 Altamont silty clay, 5to 9 D 456.8 1532
percent slopes
221 Altamont silty clay, 9 to 15 D 38.4 1.1
percent slopes
255 Millsholm-Rock outcrop D 97.4 2.8
complex, 9 to 30 percent slopes
257 Millsholm-Capay complex,3to D 198.7 5.7
9 percent slopes
271 Balcom-Ayar complex, 30 to 50 B 113.3 B
percent slopes
652 Water Null 53.1 1.5
LSDA Natural Resources Web Soil Survey 1.1 2/1572007
& Conservation Service National Cooperative Soil Survey Page 3 of 4

Calculation 25196-002-KDC-0000-00001
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Hydrologic Group Rating SCS soil types

Summary by Map Unit - Colusa County, California

Soil Survey Map Unit Name Rating Total Acres  Percent of AOT
Area Map Unit in AOI
Symbol

Description - Hydrologic Group
Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to one of four groups according to the
rate of water infiltration when the soils are not protected by vegetation, are thoroughly wet, and receive precipitation from
long-duration storms.

The soils in the United States are placed into four groups A, B, C, and D, and three dual classes, A/D, B/D, and C/D.
Definitions of the classes are as follows:

The four hydrologic soil groups are:

Group A. Soils having a lhugh infiltration rate (low runoff potential) when thoroughly wet. These consist mainly of deep, well
drained to excessively drained sands or gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of moderately deep or deep,
moderately well drained or well drained soils that have moderately fine texture to moderately coarse texture. These soils have
a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a layer that impedes
the downward movement of water or soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These consist chiefly of
clays that have a high shrink-swell potential, soils that have a high water table, soils that have a claypan or clay layer at or
near the surface, and soils that are shallow over nearly impervious material. These soils have a very slow rate of water
transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/Dj, the first letter is for drained arcas and the second is for
undrained arcas. Only soils that are rated D in their natural condition are assigned to dual classes.

Parameter Summary - Hydrologic Group
Aggregation Method: Dominant Condition

Component Percent Cutoff:

Tie-break Rule: Lower

Calculation 251 96-002-KDC-0000-00001
Attachment No. 3 SHEET 4 of 4
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Sediment Basin SE-2

Objectives

EC  Erosion Confrol
SE  Sediment Conrol M
TR Tracking Control

WE  Wind Erosion Control
NS Non-Stormwater
Management Control

WM Wasle Management and
Materials Pollution Control

Legend:
| Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

) - ] _ Sediment |

Asediment basin is a temporary basin formed by excavation or -
. ) Nulrients
by constructing an embankment so that sediment-laden runoff
. ) \ ) o ) Trash 4]
is temporarily detained under quiescent conditions, allowing Vet
sediment to settle out before the runoff is discharged. 5 ¢ ? s
acleria

Suitable Applications Ol and Grease
Sediment basins may be suitable for use on larger projects with Organics

sufficient space for constructing the basin. Sediment basins
should be considered for use:

Potential Alternatives

m  Where sediment-laden water may enter the drainage system SE-3 Sediment Trap (for smaller
or watercourses areas)

= On construction projects with disturbed areas during the
rainy season

m  Atthe outlet of disturbed watersheds between 5 acres and
75 acres

= Atthe outlet of large disturbed watersheds, as necessary
»  Where post construction detention basins are required

» In association with dikes, temporary channels, and pipes
used to convey runoff from disturbed areas

Limitations

Sediment basins must be installed only within the property limits
and where failure of the structure will not result in loss of life,
damage to homes or buildings, or interruption of use or service of

CALTFORNIA BIURMIWATER
BORESE EASEL et Rt

TATIONN
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SE-2 Sediment Basin

public roads or utilities. In addition, sediment basins are attractive to children and can be very
dangerous. Local ordinances regarding health and safety must be adhered to. If fencing of the
basin is required, the type of fence and its location should be shown in the SWPPP and in the
construction specifications.

»  Generally, sediment basins are limited to drainage areas of 5 acres or more, but not
appropriate for drainage areas greater than 75 acres.

»  Sediment basins may become an “attractive nuisance” and care must be taken to adhere to
all safety practices. If safety is a concern, basin may require protective fencing,

x  Sediment basins designed according to this handbook are only practically effective in
removing sediment down to about the medium silt size fraction. Sediment-laden runoff with
smaller size fractions (fine silt and clay) may not be adequately treated unless chemical
treatment is used in addition to the sediment basin.

m Sites with very fine sediments (fine silt and clay) may require longer detention times for
effective sediment removal.

» Basins with a height of 25 ft or more or an impounding capacity of 50 ac-ft or more must
obtain approval from Division of Safety of Dams.

m Standing water may cause mosquitoes or other pests to breed.

m Basins require large surface areas to permit settling of sediment. Size may be limited by the
available area.

Implementation

General

A sediment basin is a controlled stormwater release structure formed by excavation or by
construction of an embankment of compacted soil across a drainage way, or other suitable
location. Itis intended to trap sediment before it leaves the construction site. The basin is a
temporary measure with a design life of 12 to 28 months in most cases and is to be maintained
until the site area is permanently protected against erosion or a permanent detention basin is
constructed.

Sediment basins are suitable for nearly all types of construction projects. Whenever possible,
construet the sediment hasins before clearing and grading work begins. Basins should be
located at the stormwater outlet from the site but not in any natural or undisturbed stream. A
typical application would include temporary dikes, pipes, and/or channels to divert runoff to the
basin inlet.

Many development projects in California will be required by local ordinances to provide a
stormwater detention basin for post-construction flood control, desilting, or stormwater
pollution control. A temporary sediment basin may be constructed by rough grading the post-
construction control basins early in the project.

Sediment basins trap 70-80 % of the sediment that flows into them if designed according to this
handbook. Therefore, they should be used in conjunction with erosion control practices such as

20ofi2 California Stormwater BMP Handbook January 2003
Construction Errata 9-04
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Sediment Basin SE-2

temporary seeding, mulching, diversion dikes, etc., to reduce the amount of sediment flowing
into the basin.

Planning

To improve the effectiveness of the basin, it should be located to intercept runoff from the
largest possible amount of disturbed area. The bestlocations are generally low areas. Drainage
into the basin can be improved by the use of earth dikes and drainage swales (see BMP EC-9).
The basin must not be located in a stream but it should be located to trap sediment-laden runoff
before it enters the stream. The basin should not be located where its failure would result in the
loss of life or interruption of the use or service of public utilities or roads.

»  Construct before clearing and grading work begins when feasible.
= Donot locatein a stream.

= Basin sites should be located where failure of the structure will not cause loss of life, damage
to homes or buildings, or interruption of use or service of public roads or utilities.

= Large basins are subject to state and local dam safety requirements.

»  Limit the contributing area to the sediment basin to only the runoff from the disturbed soil
areas. Use temporary concentrated flow conveyance controls to divert runoff from
undisturbed areas away from the sediment basin.

s The basin should be located: (1) by excavating a suitable area or where alow embankment
can be constructed across a swale, (2) where post-construction (permanent) detention
basins will be constructed, and (3) where the basins can be maintained on a year-round basis
to provide access for maintenance, including sediment removal and sediment stockpiling in
a protected area, and to maintain the basin to provide the required capacity.

Design

Sediment basins must be designed in accordance with Section A of the State of California
NPDES General Permit for Stormwater Discharges Associated with Construction Activities
(General Permit) where sediment basins are the only control measure proposed for the site. If
there is insufficient area to construct a sediment basin in accordance with the General Permit
requirements, then the alternate design standards specified herein may be used.

Sediment basins designed per the General Permit shall be designed as follows:

Option 1:
Pursuant to local ordinance for sediment basin design and maintenance, provided that the
design efficiency is as protective or more protective of water quality than Option 3.

OR

Option 2:
Sediment basin(s), as measured from the bottom of the basin to the principal outlet, shall have

atleast a capacity equivalent to 3,600 cubic feet (133 yd3) of storage per acre draining into the
sediment basin. The length of the basin shall be more than twice the width of the hasin. The

January 2003 California Stormwater BMP Handbook 3of12
Errata 9-04 Construction
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SE-2 Sediment Basin

length is determined by measuring the distance between the inlet and the outlet; and the depth
must not be less than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency.

OR

Option 3:

Sediment basin(s) shall be designed using the standard equation:

As=1.2Q/Vs  (Eqg.1)

Where:
As = Minimum surface area for trapping soil particles of a certain size
Vs = Settling velocity of the design particle size chosen
Q=CIA
Where
Q = Discharge rate measured in cubic feet per second
C = Runoff coefficient
I = Precipitation intensity for the 10-year, 6-hour rain event
A = Area draining into the sediment basin in acres

The design particle size shall be the smallest soil grain size determined by wet sieve
analysis, or the fine silt sized (0.01 mm [or 0.0004 in.]) particle, and the Vs used shall be
100 percent of the calculated settling velocity.

The length is determined by measuring the distance between the inlet and the outlet; the
length shall be more than twice the dimension as the width; the depth shall not be less
than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency (2 ft of
sediment storage, 2 ft of capacity). The basin(s) shall be located on the site where it can
be maintained on a year-round basis and shall be maintained on a schedule to retain the
2 ft of capacity.

OR

Option 4:
The use of an equivalent surface area design or equation, provided that the design efficiency is
as protective or maore protective of water quality than Option 3.

4of12 California Stormwater BMP Handbook January 2003
Construction Errata 9-04
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Sediment Basin SE-2

Other design considerations are:

The volume of the settling zone should be sized to capture runoff from a 2-year storm or
other appropriate design storms specified by the local agency. A detention time of 24 to 40
hours should allow 70 to 80 % of sediment to settle.

The basin volume consists of two zones:

- Asediment storage zone at least 1 ft deep.

- Asetiling zone at least 2 ft deep.

The length to settling depth ratio (L./SD) should be less than 200.

Sediment basins are best used in conjunction with erosion controls. Sediment basins that
will be used as the only means of treatment, without upstream erosion and sediment
controls, must be designed according to the four options required by the General Permit (see
Options 1-4 above). Sediment basins that are used in conjunction with upstream erosion
and sediment controls should be designed to have a capacity equivalent to 67 yds of
sediment storage per acre of contributory area.

The length of the basin should be more than twice the width of the basin; the length should
be determined by measuring the distance between the inlet and the outlet.

The depth must be no less than 3 ft.

Basins with an impounding levee greater than 4.5 ft tall, measured from the lowest point to
the impounding area to the highest point of the levee, and basins capable of impounding
more than 35,000 ft3, should be designed by a Registered Civil Engineer. The design should
include maintenance requirements, including sediment and vegetation removal, to ensure
continuous function of the basin outlet and bypass structures.

Basins should be designed to drain within 72 hours following storm events. If a basin fails to
drain within 72 hours, it must be pumped dry.

Sediment basins, regardless of size and storage volume, should inchude features to
accommodate overflow or bypass flows that exceed the design storm event.

- Include an emergency spillway to accommodate flows not carried by the principal
spillway. The spillway should consist of an open channel (earthen or vegetated) over
undisturbed material (not fill) or constructed of a non-erodible riprap.

- The spillway control section, which is a level portion of the spillway channel at the
highest elevation in the channel, should be a minimum of 20 ftin length.

Rock or vegetation should be used to protect the basin inlet and slopes against erosion.

Aforebay, constructed upstream of the basin may be provided to remove debris and larger
particles.

January 2003 California Stormwater EMP Handbook 50f12
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SE-2 Sediment Basin

»  The outflow from the sediment basin should be provided with velocity dissipation devices
(see BMP EC-10) to prevent erosion and scouring of the embankment and channel.

= Basin inlets should be located to maximize travel distance to the basin outlet.

m  The principal outlet should consist of a corrugated metal, high density polyethylene (HDPE),
or reinforced concrete riser pipe with dewatering holes and an anti-vortex device and trash
rack attached to the top of the riser, to prevent floating debris from flowing out of the basin
or obstructing the system. This principal structure should be designed to accommodate the
inflow design storm.

»  Arock pile or rock-filled gabions can serve as alternatives to the debris screen; although the
designer should be aware of the potential for extra maintenance involved should the pore
spaces in the rock pile dog.

m The outlet structure should be placed on a firm, smooth foundation with the base securely
anchored with concrete or other means to prevent floatation.

w  Attach riser pipe (watertight connection) to a horizontal pipe (barrel). Provide anti-seep
collars on the barrel.

»  Cleanoutlevel should be clearly marked on the riser pipe.

»  Proper hydraulic design of the outlet is critical to achieving the desired performance of the
basin. The outlet should be designed to drain the basin within 24 to 72 hours (also referred
to as “drawdown time”). The 24-hour limit is specified to provide adequate settling time; the
72-hour limit is specified to mitigate vector control concerns.

» The two most common cutlet problems that occur are: (1) the capacity of the outlet is too
great resulting in only partial filling of the basin and drawdown time less than designed for;
and (2) the outlet clogs because it is not adequately protected against trash and debris. To
avoid these problems, the following outlet types are recommended for use: (1) a single orifice
outlet with or without the protection of a riser pipe, and (2) perforated riser. Design
guidance for single orifice and perforated riser outlets follow:

- Flow Control Using a Single Orifice At The Bottom Of The Basin (Figure 1): The outlet
control orifice should be sized using the following equation:

L 2AGH ~Ho)™ _ (7Tx10°)A(H ~ Ho)*’

3600CT(22)"° cT (Fa-2)
where:
a = area of orifice (ft2)
A = surface area of the basin at mid elevation (ft2)
C = orifice coefficient
T = drawdown time of full basin (hrs)
6of 12 California Stormwater BMP Handbook January 2003
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Sediment Basin SE-2

g = gravity (32.2 ft/s?)
H = elevation when the basin is full (ft)
Ho = final elevation when basin is empty (ft)

With a drawdown time of 40 hours, the equation becomes:

. (1.75x10YA(H — Ho)"’
¢ (Eq. 3)
- Flow Control Using Multiple Orifices (see Figure2):

24(hy)
= 73 (Eq. 4)
3600CT(2g[hmax - hcemroidofonjces ])

a

With terms as described above except:
a; = total area of orifices
hmax = maximum height from lowest orifice to the maximum water surface (ft)

heentroid of arifices = height from the lowest orifice to the centroid of the orifice configuration
(ft)

Allocate the orifices evenly on two rows; separate the holes by 3x hole diameter
vertically, and by 120 degrees horizontally (refer to Figure 2).

Because basins are not maintained for infiltration, water loss by infiltration should be
disregarded when designing the hydraulic capacity of the outlet structure.

Care must be taken in the selection of "C"; 0.60 is most often recommended and used.
However, hased on actual tests, GKY (1989), "Outlet Hydraulics of Extended Detention
Facilities for Northern Virginia Planning District Commission”, recommends the
following;

C = 0.66 for thin materials; where the thickness is equal to or less than the orifice
diameter, or

C = 0.80 when the material is thicker than the orifice diameter

Installation

n  Securely anchor and install an anti-seep collar on the outlet pipe/riser and provide an
emergency spillway for passing major floods (see local flood control agency).

m  Areas under embankments must be cleared and stripped of vegetation.

»  Chainlink fencing should be provided around each sediment basin to prevent unauthorized
entry to the basin or if safety is a concern.

January 2003 California Stormwater BMP Handbook 7of12
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SE-2 Sediment Basin

Costs
Average annual costs for installation and maintenance (2 year useful life) are:

» Basin less than 50,000 ft3: Range, $0.24 - $1.58 /ft3. Average, $0.73 per fts. $400 - $2,400,
$1,200 average per drainage acre.

» Basin size greater than 50,000 ft3: Range, $0.12 — $0.48 /ft3. Average, $0.36 per ft3. $200 -
$800, $600 average per drainage acre.

Inspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

»  Examine basin banks for seepage and structural soundness.

m  Checkinlet and outlet structures and spillway for any damage or obstructions. Repair
damage and remove obstructions as needed.

m Check inlet and outlet area for erosion and stabilize if required.
m  Check fencing for damage and repair as needed.

m  Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when sediment accumulation reaches one-
half the designated sediment storage volume. Sediment removed during maintenance may
be incorporated into earthwork on the site or disposed of at appropriate locations.

»  Remove standing water from basin within 72 hours after accumulation.

m  BMPs that require dewatering shall be continuously attended while dewatering takes place.
Dewatering BMPs shall be implemented at all times during dewatering activities.

» To minimize vector production:

- Remove accumulation of live and dead floating vegetation in basins during every
inspection.

- Remove excessive emergent and perimeter vegetation as needed or as advised by local or
state vector control agencies.
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Sediment Basin SE-2
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SE-2 Sediment Basin
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Sediment Basin
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SE-2 Sediment Basin
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GENERAL NOTES STRAW BALE FENCE NOTES STAKED AND
SR OTES e —— o
1 ‘i( S\mw‘ﬁm’m SHALL BE RESPONSBLE FOR THE PROPER CONSTRUCTION, S'BJZA'MW MANTENANCE. 1. STRAW BALE FENCES SHALL BE INSTALLED PRIOR TO DISTURBING THE UP SLOPE AREA fLow
EROSON AND SEDNENTATION CONTROLS AND RELATED ITEMS BCLUDED WITHN THS, H
2. SYRK' B&[ FENCES SHALL BE REMOVED ONCE THE DISTURBED AREA IS STABILIZED BY PERMANENT BEST MANAGEMENT
2. AL RUNGFF FROM THS PARCEL MUST BE TREATED WNTL THE PARCEL IS UNFORILY STABLIZED (707 ENONG WRE
'VEGETATIVE COVER). 2) STAKES OR = f |
3. S,R’f( B#HD['!%S SHALL % %’Cfﬂ ()c:ml‘b( ‘xwm SDE 'ﬂ&(“ﬁk'['u‘ PZ"‘AEDSOS,RN& %&EJ({RWSB:A'EV REBAR MINNUM ;; \ ) LW = OR TWINE
3. D ANY MEASURES CONTANED WITHN THS PLAN PROVE INCAPABLE OF ADEQUATELY REMOVING SEDIMENT RPENDICUL Al AW =~ A 1) = GAPS TO BE —_—
FROU O ST FLOWS PR 10 DSCIARGE OF PROR T0 SIAFACE SAGL ZATOR ROTONA. JERGLRES MUST PENCE SHOULD 8 NRED U SLOPE O 10 TWO FEET W ELEVATCN To PREVE - i v — FLLED WITH STRAW / |
EE TAGEN BAEDWIELY BY THE SUBCONTRACTOR ‘70 ELEBWATE #iY SUCH PROGLELS, 4 [ STRAW G FENCE SUAL BE ENIRENCHED AT LEAST FOLR NCHES.THE P SLOPE SOE OF THE BAS SWAL B BULT { - COPACTED
4. THE LOCATONS OF THE PROPOSED LOT NPROVEMENTS ARE APPROXMATED, SUBLECT TO THE FINAL o o 3 soL |
PLACEMENT AT THE TWE OF CONSTRUCTION. 5. SRAW DA FENCES SHAL oF COWSTRITED BY TKHTLY ABUTTNG EADS OF ADUKCENT BALES. GHPS BETWEEN BAES v _
5. ALL CONSTRUCTION OPERATIONS SHALL BE CARRED OUT SUCH THAT SOL EROSION AN AR/WATER SHAL B FLLED WITH STRAW, SEE DTAL - N N
POLLUTIN IS MNMZED. STATE MO LOCA. LAWS CONCERNAG POLLUTION JBATEMENT SHAL BE FOLLONED.- 6. AL BALES SHALL BE EITHER WRE-S0UND OR STRNG-TED. STRAW BALES SHALL BE NSTALLED SO THAT BNONGS ARE ORENTED 1*
6. SHOULD UNFORESEEN EROSIVE CONDITIONS DEVELOP DURING CONSTRUCTION, THE SUBCONTRACTOR SHALL TAKE AROUND THE SIDES RATHER THAN ALONG THE TOPS AND BOTTOMS OF THE BALES TO PREVENT DEGRADATION OF THE BINDINGS. STRAW BALE DIKE
B S e o T v
7 N 3 ATTEN N 10 FR0: - : -
7. EACH STRAW BALE SHALL BE SECURELY ANCHORED BY AT LEAST TWO STAKES OR REBARS DRIVEN THROUGH THE BALE
O S cUSHED I ONE M OTHER MULCHES SHALL BE IN READNESS T0 DEAL gLy LEST EGHT NGIES MO TiE GROD. T FRST STAE SHAL BE DRVEN TOWARDS TiE PREVOUSLY AKHORED e 10 el BALE WOTH DETAL
& STRAW BAL FEMCES SHAL BE MSPECTED WITHN 24 HOIRS AFTER EACH RANFAL REPAR OR REPLICIENT SHAL 6 WAX EE G
] . SEDUENT DEPOSIS SHOULD G FEUOVED AFTCR EACH STORM EVENT.SEDRENT OEPOSTS WAL B REMOVED WHEN 0EFOSTS
€ REACH , OF THE HEIGHT OF THE FENCE.
3 1. ST BALE FEICE SHAL GE COMSTRUCTED MTH 1€ WATERALS O RSTALED N ACCORDACE WIH THE CALFORWA EROSCN
= D' SEDMENT POLLUTION CONTROL PROGRAM AN
s F\\ — —
§ CONSTRUCTION SEQUENCE NOTES
o
“ L NSTALL PERMETER EROSON CONTROL MEASIRES.
2. EXCAATE MO CORSTRICT SEOUENT BISNS GEFORE PSTREAU CARTHNRK OPCRATONS N THE PROFER SEQLENE
HE SEOMENT BASNS WLL PERFORM THE INTENOED FUNCTION
3. CANTE ThE KEA T0 ESTABUSE TIE STE GRAOE STURNTILY, PERFORU STE GRADNG FOR AL OTHER AREAS
STABLIZE SPOIL PLES OF EXCAVATED MATERIALS.
4. NSTALL STORM ORAN PPNG f
5. INSTALL TEMPORARY PARKING AND LAYDOWN AREAS
5. NSTALL UNDERGROUND PPNG
7. STRUCTURAL AND MAJOR FOUNDATION EXCAVATIONS
8. ERECTION OF PLANT FACLITEES
9. FNAL SITE GRAONG
10. RESTORE TEMPORARY PARKNG/LAYDONN AREAS & NSTALLATIN OF PERMANENT VEGETATON. it -
SILT_FENCE
(REF: SCS STANDARD DRAWING SF-1)
DETAIL ( E )

EROSION & SEDIMENTATION CONTROL NOTES SILT FENCE NOTES

1. OMLY LMITED DISTURBANCE WILL BE PERMTTED TO PROVIDE ACCESS TO SEDMENT TRAPS AND DIVERSON SWALES
FOR GRADNG AND ACQURNG BORROW TO CONSTRUCT THOSE CONTROLS.

SLT FENCES SHALL BE INSTALLED PRIOR TO DISTURBNG THE UP SLOPE AREA.
SLT FENCES MAY BE REMOVED ONCE THE DISTURBED AREA IS STABLIZED BY PERMANENT BEST MANAGEMENT PRACTICES.

2. EROSON AND SEDMENTATION CONTROLS MUST BE CONSTRUCTED, STABLIZED AND FUNCT) FORE SITE DISTURBANCE
WITHN THE TRBUTARY AREAS OF THOSE CONTROLS. D FUNCTIONAL BEFORE SITE D SLT FENCES, SHAL BE FLACED ON TIE CONTOLR 10, THE EXTENT PRACTICN. SLT FENCES MAY NOT GE PLACED PERPENDULAR TO -

3 KTER FNA. STAGLZATON 5 ACHEVED, TEMPORARY EROSION D SEDRENTATION CONTRLS WIST GE REMOVED. MEAS THE COVICUR ON SLOPES OF GREATER THAY 27 PATALEL FENCES WAY
D OURNG REMOVAL OF THE CONTROLS MUST BE STABLIZED MMEDIATELY. 4. THE ENDS OF SLT FENCES SHALL BE TURNED UP SLOPE TO PREVENT WATER FROM RUNNNG AROUND THE ENDS OF THE FENCE. SEE

w

» proprietary g to Bechielnot to be disclosed to

ncm 3,FOR FENCES USRC 24 I SLT FENGE FABRC, T €105 SWLL G LPTLRIED AT LEAST 1 NGHES N ELEVATON FOR SLT
4. SEDMENT BASNS MUST BE PROTECTED FROM UNAUTHORIZED ACTS OF THRD PARTEES. USNG 36 INCH FABRIC THE ENOS SHALL BE UPTURNED AT LEAST 28 INCHES N ELEVATION.
. AGRC LIER (LD FOICE WIS € MSTALED AT GRE LEVEL OTH OIS OF £ADFENCE SECTON WST EXT00 5. NSTALED SUIT FENCES SILL B A BN OF 14 NCHES HOH MO SHAL K0T EXCEED 28 NCYES I HEGHT,VE HEOHT FEQURELENT

AT LEAST 10 FEET UP SLOPE AT 45 DEGREES TO THE MAM F
6. SEDMENT MUST BE REMOVED WHEN ACCUMULATIONS REACH 2 OF THE ABOVE GROUND HEIGHT OF THE SLT FENCE.

T0 THE TOP OF THE FENCE: THS DOES NOT INCLUDE THE ANCHOR MATERIAL. THESE HEIGHT
REOURDIENTS ME DESOHED 1 ACCOMONTE 24 R 36 RCH SLT FENCE THGRE,

BB (B0 L S U8 00 00, 0. S D
E L t 7 4 FEET L AT L
5 7. ANY FENCE SECTION THAT HAS BEEN UNOERMNED OR TOPPED WUST BE MMEDIATELY REPLACED WITH A ROCK FLTER OUTLET. Tie PUSTS SHAL B 3 FLET LONG FOR 28 s CE FACRIC MO 4 FEET LONG FOR 36 NGH SLT FENCE FABRLC AT LEA
< & A DSTURBED WA WIERE ACTIVIY K4S CEASED MUST B STASLZED IV 7 OAYS. DIRMG NON-GERUNATAG R0, AT LEAST Y NCH STAES 10 THe U SLOPE SOX OF T POSTS. T WAAN SPICAC OF POSTS FOR NGI-WOVEN ST FeNCe sl o
5 MULCH WUST BE APPLED AT THE RECOMENDED RATES. DISTURBED AREAS THAT ARE NOT AT FINSHED GRADE AND WLL BE 3 FEET_NO ‘SUPPORT CORD IS REQURED FOR 3 FOOT SPACING. THE MAYXMUU POST SPACNG FOR NON-WOVEN FABRIC WITH SUPPORT NET
= REDSTRBUTED Wikl ONE YEAR MAY G STABLIZED N ACCORDAICE WITH TEVPORATY SEEONG SPECFICATONS DTURBED R0 106 UPPORT CoRb. RS SPECKED BELOW, OF FOR WOVEN HAGRC W SUPRORT CORD SLL B & FEET N
e NSHE wi
3 ORDANCE WITH PERMANENT AT 7. THE SLT FENCE FABRIC SHALL BE ANCHORED BY SPREADNG AT LEAST 8 INCHES OF FABRIC IN A 4 INCH X 4 INCH TRENCH OR A 4 INCH FLTER
2 e o . 's(mm U '“'2 . S . DEEP V-TRENCH ON THE UP SLOPE SDE OF THE FENCE. SEE DETAL 3. THE TRENCH SHALL BE BACK FLLED AND CONPACTED. cLoTH
< RSIONS, CHANNELS, SEDMENTATION BASNS, SEOMENT 00KPL 7
s ; D'"'f“ e st ;;um “l"' = 1M“V:$m":; ® w;s‘ws BE STASLIZED MEDATEL . 8. SLT FENCE FABRIC SHALL MEET THE FOLLOWNG SPECFICATIONS: NON WOVEN SLT FENCE PROFILE
BPECTIONS OF AL EROSON'AID SEOMENTATON CONTROLS AFTER EAGH RNGEE EVENT AL PREVENTATNE. MO, REMEDAL o) GRAB STRENGTH: 100 POUND MINMAM N ANY PRNCPAL DRECTION . —
MANTENANCE WORK, NCLUDING CLEAN OUT, REPAR, REPLACENENT, REGRADING, RESEEDING, REMULCHNG AND RENETTING MUST BE (ASTM D-4632) 50-0
PERFORUED MUEDIATELY. 5 MULLEN BURST: MNMUM 200 PSICASTM 0-3786) "
1L ALL WORK SHALL BE CONDUCTED N A MAWER T0 PRESERVE ALL EXSTNG VEGETATION THAT IS NOT REQURED T0 BE MOVED. AR 0P 25 SEHEDN 10 40 K0 For SoLS T e
5 2. WORK SHALL BE SOHEOULED MO € mcu!m IN A MANNER SO THAT GROUND COVER IS REMOVED AND EARTHWORK IS EXPOSED TO THAN 157 BY WEIGHT PASSNG A NO.200 SE\
2 g R THE e PR BETWEEN 20 AND 70 FOR SMS WITH LESS THAN
5 13. ALL ON-SITE_EROSION AND SEDMENTATION DAMAGE SHALL BE THE RESPONSBLITY OF THE SUBCONTRACTOR ANMD SHALL 157 BY WEIGHT PASSNG A NO. 200 SEVE.
4 B CORRECTED MAEOITELY. O WATER FLOW RATE OF 10 GLON PER MTE PER SOUNTE FOOT AT S0mm
- u. T KAS BEEN COMPLETED OR TEMPORARLY MO 15 NOT SUBJECT T0 CONSTRUCTION TRAFFIC, SHALL BE OGTAVT FE/0 A 0eTERUED BY WLTPLING FERUTIIY | n s c
-] SVARIZ[D II(INA'[[Y WITH UNROTTED SMALL GRAN SVRA' R SMV HAY AT A RATE OF THREE TONS PER ACRE. THE MULCH !I'ERII(D BY ASTM D-4491BY A CONVERSION F/
g 5. WV:‘SM AD EARTH SV‘:;P[[S SHALL BE PLACED IN DESIGNATED AREAS SHOWN ON THE PLAN AND THEY SHALL BE GRADED ¢ ULTRA VIOLET RADATON STABLITY OF 0¢ TEST METHOD ST 0-4355. L
AL H w
T 7R e s mowis Ll STt sl s 6 A i o Sl M iz G S, S WA
P S NOTED AGOVE AR CONSTRUCTON 15 COM G Si SHALBE GRAGED ONTO BT O o St ot e KT s o STABILIZED CONSTRUCTION ENTRANCE DETALS NOTES
g 16. THE SUBCONTRACTOR SHALL INSPECT, CLEAN AND/OR REPAR ALL EROSION CONTROL FACLITES WEEKLY OR AFTER EACH RAN. THE . Kmn (FEFESCS STHOID DRANG SCE-0 - FOR NOTES AND REFERENCE ORA SEE DN XXX
N 9. iY FENCES SHALL BE INSPECTED WITHN 24 HOURS AFTER EACH RANFALL. REPAR OR REPLACEMENT SHALL BE DONE MMEDIATELY F FENCING
- SUBCONTRACTOR AL REUOVE AL ACCULATED SEDUENT A REQURED MWD PLICE ON ST N NON-ERODBLE AREAS AW PERUMENTLY Siccme, ‘Dow NG,
5 O B A e e s TORN, ‘OVERTOPPED, BLOWN OVER (LAYING DOWN), SHOWS A LACK OF MATERIAL INTEGRITY, OR IN ANY WAY IS NOT FUNCT) : S DESGNED. DETAL /6
§ 17, THE SUBCONTRACTOR SHALL MANTAN AL AREAS WHERE € 1S APPARENT FOR ONE YEAR FROM THE DATE OF COMPLETION. 0. ;II'([NT“IX,MPOSVS SHOULD BE REMOVED AFTER EACH STORM EVENT. SEDMENT DEPOSITS SHALL BE REMOVED WHEN DEPOSITS REACH !, OF THE HEIGHT
5
g b "%Em;ﬁﬁﬂ' 43 swm TRACTOR SHALL CONTROL EXCESSIVE DUST GENERATED BY  CONSTRUCTION ACTIVITES ON THE SITE nosur rg‘u SHALL BE CONSTRUCTED WITH THE MATERILS AND NSTALLED IN ACCORDANCE WITH THE CALFORNIA "EROSON AND SEDINENT POLLUTION CONTROL
3 PROGRAM MANUAL".
S | 19 AL EROSON CONTROL WORK SHALL BE DONE N ACCORDANCE WITH THE CALFORNA "EROSION AND SEDMENT POLLUTION CONTROL N ‘ ‘
S ) 7 |
§ 20. SLT FENCE SHOWN ON THE PLAN SHALL BE REPARED, CLEANED OR REPLACED F NECESSARY. A / ! ‘
= 21 JEWPORARY. AND PERMANENT SEEONG TO BE USED TO ESTABLISH VEGETATIVE STABLZATION ON EXPOSED SOL AS PER THE CALFORNA WHEEL WASH AND CONSTRUCTION ENTRANCE NOTES /,
ey A0 SEOMENT FOLLUTION CONTROL PROGRAY VAUN." STRAY_ WLCH OF WO0D GELLULOE FEBER L1 SHAL B APPLED e e e AN B
g 10 AL SEEDED AREAS MMEDIATELY AFTER SCEDNG. ALL SCED WUST MEET THE REQUREMENT OF THE CALFORNA OEPARTMENT OF v
5 AGRCULTURE "SEED LAW". 1. STONE SIZE - USE TWO INCH STONE, R RECLAMED O RECYCLED CONCRETE EQUVALENT. N
S 22. EROSION CONTROL MATTING SHALL BE USED TO TEMPORARLY STABLIZE SEEDED DITCHES AND 31CUT AND FLL SLOPES UNTIL VEGETATION IS 2. LENGTH - AS REQURED, BUT NOT LESS THAN 50 FEET. A /
- ESTABLISHED. THE EROSION CONTROL MATTING THAT 1S USED MUST WITH STAND VELOCITE'S OF 6 FEET PER SECOND. 3. THOOESS - NOT LESS THAN EGHT NS, 34/
= 23. SEDMENT CONTROL DEVICES MUST REMAN N PLACE DURNG GRADNG, SEEDBED PREPARATION, SEEDNG, MULCHNG AND VEGETATIVE - P 0CCURS. ISSUED FOR PERMIT [ovepsa |7 e
{S [ABLISHMENT TO PREVENT LARGE QUANTITES OF SEDIMENT AND ASSOCIATED CHEMICALS AND NUTRENTS FROM WASHING INTO SURFACE 4 WOTH - TWENTY FEET LBUT NOT LESS THAN THE FULL WOTH AT PONTS WERE BIRESS OR EGRESS g A 67
JATERS. 5. FILTER CLOTH - WILL BE PLACED OVER THE ENTRE AREA PRIOR TO PLACNG OF STONE. Lol R o | o] S |oon | s [
6. SURFACE WATER - ALL SURFACE WATER FLOWNG OR DIVERTED TOWARD CONSTRUCTION ENTRANCE SHALL BE PIPED ACROSS THE ENTRANCE. F PPNG o [ o oo o=
IS IMPRACTICAL, A MOUNTABLE BERM WITH 5:1SLOPE WILL BE PERMITTED. BEc“TEL
7. MATOUNCE | THE CNTRAE SUL OE WAITIRNED of & CORBITON THCH WLL PREVENT TRAC OF FLOVH OF SEDGENT (MO PIELI RGHTS-OF -4AY, FREDERICK, MARYLAND
R00C 0P DRESSAG W AODTIOWL ST, 1S COIOTONS GEUA NG REPAR RO/OR CLENOUT OF AN LEASES USED 10 TP EDERICK,
SEORENT. AL ST SHULED, RGPPED, WAGIED R TRACKED ONTD SUBLC MHTS-OF WAY WIS 5 ROVOVED MAEDTELY
8. WASHNG - WHEELS SHALL BE CLEMNED AS REQURED TO RENOVE SEDMENT PROR TO ENTRANCE ONTO PUBLIC RGHTS-OF-WAY. WHEN WASHNG 1S REQURED, COLUSA POWER PLANT
T SHALL BE DONE ON AN AREA STABLIZED WITH STONE AND WHCH DRANS INTO' AN APPROVED SEDMENT TRAPPING DEVICE.
9. PERODC NSPECTION AND NEEDED MANTENANCE SHALL BE PROVDED AFTER EACH RAN.
10, MIEEL WASH SHAL GE CONSTRICTED WTH THE WATERALS A0 NSTALED N ACCOROMCE WIH THE CALFORNA “EROSON AW SEDMENT POLLUTION CONTROL A
EROSION CONTROL DETALL
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‘SEEDED
H
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6" FROM HIGH PT. T0 LOW PT. E]
ALONG LEVEL SPREADER DISCHARGE POINT H
0 SLOPE
EXSTNG GRAOE EXSTING GRADE
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v
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