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SUPERIOR READY MIX CONCRETE 
ESCONDIDO, CALIFORNIA 

OTAY HILLS RECLAMATION PLAN PDS2004-3310-04-001 

1.0 Introduction 
 
Under the California Surface Mining and Reclamation Act of 1975 (SMARA) (Public 
Resources Code Section 2719 et seq.), all extractive operations are required to have a 
Reclamation Plan approved by the Lead Agency.  A reclamation plan defines the 
activities to be carried out when extraction has been completed at a particular site.  
The extracted land must be returned to a useful, approved alternative purpose.  Lead 
agencies are certified by the State Board of Mining and Geology after the adoption of 
ordinances that embody the requirements of SMARA. Through the adoption of 
Ordinance 87.701 and as further clarified in Section 6556 of the County Zoning 
Ordinance, San Diego County has been recognized as Lead Agency for the 
implementation of SMARA. 
 
The project is a proposal to establish a mineral resource recovery operation and 
associated activities to create much needed construction aggregates and materials to 
serve the economy of San Diego County for an approximate 87+-year period.  During 
and after mineral resource recovery operations, the open pit will serve as a receiver site 
for inert debris such as concrete, asphalt, rock, and soil.  The project is located within 
a 410-acre ownership with a plant site and extractive operations proposed on 105 
acres of the site.  The balance of the 410-acre ownership would be placed in biological 
open space prior to aggregate recovery activities.  Approximately 85.4-million tons of 
mineral resource would be extracted from the site and over 31 million cubic yards of 
inert debris would be received over a 115+-year period. 
 
Anticipated operations at the site would include the following activities: 
 

• Phased Recovery of Rock Resources 
• Materials processing 
• Concrete Batch Plant 
• Cement Treated Base Plant 
• Asphalt Batch Plant 
• Recycle of Asphalt and Concrete Products 
• Inert Debris Engineered Fill Operation (IDEFO) 

 
The bulk of the processing activities would take place on an approximate 16.1-acre pad 
located at the northern portion of the proposed site.  Some crushing and screening 
may occur in the pit area.  Hours of operation for processing activities would primarily 
be from 5:00 AM to 10:00 PM, with operations outside those hours as needed for public 
health, safety and welfare concerns.  This may include Caltrans projects that must 
occur outside of normal business hours to avoid peak traffic flows.  Maintenance of 
equipment and export of material would occur 24 hours per day.  Following completion 
of resource recovery operations, the site would be reclaimed to a beneficial land use 
consistent with the underlying land use regulations. 
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Extraction and reclamation will be conducted in phases.  Ongoing backfilling of the site 
during the open pit extraction phase of the project will allow reclamation to progress 
concurrently with the extraction operation.  Mineral resource recovery operations will 
be conducted through the use of drilling and blasting to fracture rocks, followed by 
extraction with conventional earthmoving equipment.  The extracted materials will be 
loaded into a remote crusher and conveyor system for movement to the processing 
plant.  In some areas, off-highway haul trucks may be used to move extracted rock to 
the processing plant area.  The total anticipated production of the extraction 
operations is estimated to be 85.4 million tons (~39 million cubic yards).  Annual 
production amounts are anticipated to be between 0.6 – 1.6 million tons of aggregate.   
 
Due to the long-term nature of the extraction activities on the project site, ongoing 
extraction and reclamation will occur consecutively.  As final slopes are graded, these 
areas will be reclaimed in accordance with reclamation objectives.  Reclamation of the 
site includes the creation of nearly level pads that will consist of a total of up to 85 
acres in size and an open space easement along the eastern portion of the site.  
Potential end land uses must be consistent with the East Otay Mesa Specific Plan 
which governs land use on the project site.  A Specific Plan Amendment is proposed for 
the site and will change the designation of residential lands, within the extraction 
footprint, to an industrial designation that is consistent with surrounding lands.  A 
likely use that is compatible with this underlying plan and zoning designation for the 
site includes mixed industrial development. 
 
The Reclamation Plan is comprised of four sections. 
 

Section 1.0, the Introduction, summarizes the purpose and content of the report. 
 
Section 2.0, Environmental Setting, provides a description of the existing human 
and natural environment. 
 
Section 3.0, the Extraction Plan, describes proposed mineral extraction methods 
and schedules. 
 
Section 4.0, the Reclamation Plan, outlines the measures that will be implemented 
by the project to return the extracted land to an alternative useful purpose. It 
prescribes verifiable standards that will be used to determine the adequacy of the 
reclamation measures, including monitoring objectives and schedules. 

 
This Reclamation Plan is submitted in accordance with the requirements of the State of 
California Surface Mining and Reclamation Act of 1975 (SMARA), Public Resources 
Code §2770 et seq, as amended and County Ordinance 87.701.  SMARA was enacted 
by the California Legislature to [1] address the need for a continuing supply of mineral 
resources, and to [2] prevent or minimize the negative impacts of surface mining to 
public health, property and the environment. 
 
To meet the first objective, SMARA established consistent state-wide prohibitions 
against local government actions intended to constrain or eliminate extraction activity. 
It required that all counties adopt ordinances to protect the interests of extraction 
operations and the needs of future residents for access to mineral resources. 
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To meet the second objective, SMARA requires that all extractive operations “reclaim” 
or rehabilitate affected lands to a usable condition upon termination of extraction 
activities.  To guarantee reclamation, it also requires that all extractive operations 
provide financial assurances (e.g., performance bonds) to the lead agency to ensure 
that these reclamation activities will indeed be carried out upon the completion of 
extraction activities. 
 

2.0 Environmental Setting 
 
2.1 Project Location 
 
The Otay Hills property is located in portions of Sections 29 and 32, Township 18 
South, Range 1 East, San Diego County, California (see Figure 2.1-1).  The site is 
located at the eastern extension of Otay Mesa on the southwestern flank of the San 
Ysidro Mountains. The site is 2.5 miles northeast of the Otay Mesa Border Crossing 
and 8.5 miles east of the Interstate 805/905 interchange.  The extractive operations 
area consists of 105 acres and it includes portions of 8 irregularly shaped parcels.  The 
entire 410-acre ownership also includes portions of 2 parcels that are not a part of the 
extractive operations area. 
 
Access to the site is gained from Interstate 805 by turning east on to Interstate 
905/Otay Mesa Road.  Follow Otay Mesa Road for approximately 4 miles to the 
intersection with Otay Mesa Road and Highway 905, where the highway turns to the 
south.  Turning left (north), Otay Mesa Road then turns east again and continues 
approximately 1.5 miles where it intersects with and terminates at Alta Road.  Turning 
north for approximately one quarter mile, Alta Road intersects with Calzada De La 
Fuente, which would be used to access the site. 
 
2.2 Legal Description 
 
The Otay Hills properties are described by the San Diego County Assessor's Office as 
Parcel Numbers: 
 
   

648-050-13 & 14 
  648-080-13, 14, & 25  
  648-040-39, 40, 55 
   
 
2.3 Land Use and Zoning 
 
The project site is currently found in an undisturbed condition, with the exception of a 
few dirt roads which transect the site.  Due to the project’s location near the 
International Border, the site is frequented by the U.S. Border Patrol which patrols the 
site in an effort to secure the United States against unlawful entry.  The project site is 
2.5 miles northeast of the Otay Mesa border crossing.   The San Ysidro Mountains lie 
to the east of the site. Land uses surrounding the project site include the Richard J. 
Donovan correctional facility and George Bailey Detention facility to the north.  A 
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power plant and some recently-developed industrial pads are located to the west.  
Areas to the immediate south consist of undeveloped lands and industrial portions of 
Tijuana, Mexico.  Areas to the east and north are undeveloped, vacant land.  A 120-foot 
San Diego Gas and Electric (SDG&E) easement including power lines runs diagonally 
through the project site.  There are four SDG&E 230kV utility towers within close 
proximity (less than 100 feet outside) of the eastern boundary of the proposed quarry 
footprint.  A SDG&E 20-foot gas pipeline easement runs along the western and 
southern boundary of the project area.  To the north and the east of the project site lie 
County MSCP designated Planned Preserve areas.  The project site itself lies within 
MSCP designated Major and Minor Amendment areas.  The project site supports 
sensitive vegetation communities, including mule fat scrub, native grassland, Diegan 
coastal sage scrub, southern mixed chaparral, and non-native grassland.  The provided 
biological analysis describes the habitat on-site.  No known hazards or fault zones exist 
on-site. 
 
The County of San Diego General Plan, and the East Otay Mesa Business Park Specific 
Plan, govern allowable land uses on the site.  The site is entirely within the East Otay 
Mesa Business Park Specific Plan (within the area formerly known as Subarea 2).  The 
primary land use goal of the Specific Plan is to promote the development of the area 
into a comprehensive industrial and business district (See Figure 2.3-1).  Heavy and 
Mixed Industrial uses, along with a small area designated District Commercial is 
planned for the eastern portion of the Specific Plan.  A proposed landfill, established by 
a voter initiative in 2010, would lie southeast of the project site and outside the 
Specific Plan.  The far eastern portion of the Specific Plan, including a large portion of 
the project site, is designated Rural Residential, which allows low density residential 
development (1 du/20 acres) due to the occurrence of steep slopes and sensitive 
biological resources.  Development in the residential designated areas may only 
proceed following detailed environmental review, approval of a resource conservation 
plan (as required by the Specific Plan), and site plan review.  Areas designated as Rural 
Residential would require a Major Amendment to the Multiple Species Conservation 
Program (MSCP). 
   
The Specific Plan provides land use regulations, which are zoning equivalents, for each 
of the land use categories.  These regulations identify allowable land uses and 
development standards.  Uses within Mixed Industrial allow a wide range of 
commercial and industrial use, while uses within Rural Residential are limited in 
scope.  Extractive uses are permitted only in the Rural Residential and Mixed 
Industrial designations (within the area formerly known as Subarea 2), if a Major Use 
Permit (MUP) is obtained and the use conforms with the Specific Plan.  The MUP and 
reclamation plan will meet the requirements for the necessary site plan review as well 
as the requirements established by the Specific Plan for an extractive use permit 
application. 
 
As noted, the project site is located within two separate land use districts.  It is the 
preference of Planning & Development Services that the East Otay Mesa Business Park 
Specific Plan be amended to designate the quarry footprint as Mixed Industrial.  It 
would also be necessary to eliminate the Mixed Industrial designation from areas of the 
site that will not be affected by extractive operations and to designate those areas as 
Conservation/Limited Use.  The Specific Plan Amendment will also designate the 
remaining Rural Residential areas of the site as Conservation/Limited Use. 
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An application for a Specific Plan Amendment has been submitted to address the land 
use concerns associated with long-term use of the project site following the end of 
mining operations.  The Specific Plan Amendment would change the designation of 
approximately 33 acres of Mixed Industrial land to Conservation/Limited Use.  These 
lands are found to the north and east of the proposed quarry site.  In addition, 
approximately 78 acres of land currently designated Rural Residential would be 
designated as Mixed Industrial (see Figure 2.3-2).  Also, the SPA would change the 
designation of 189 acres of Rural Residential to Conservation/Limited Use.  Table 2-1 
shows the currently proposed change in land use designation when compared to the 
current plan totals: 

Table 2-1 
Change in Zoning District Acreages 

 
 

Zone Existing 
Plan 

(Acres) 

Total Plan 
(Acres) 

Net 
Change 
(Acres) 

Mixed Industrial 670 715 +45 
Rural Residential 314 47 -267 
Conservation/Limited 
Use 

242 464 +222 

 
The Specific Plan Amendment is proposed to establish a long-term land use policy for 
the area planned for extractive operations, IDEFO, and subsequent industrial use.  
Through adoption of the proposed SPA, and approval of the MUP/RP, the property 
owner will have the land use entitlement to operate a rock quarry for the production of 
construction aggregate and associated processing activities and for operation of an 
IDEFO.  In addition to the regulations adopted with the Specific Plan, operation of the 
rock quarry will be required to follow the requirements of the San Diego County 
Grading Ordinance (Chapter 87.700 et seq.), the California Surface Mining and 
Reclamation Act (SMARA) (Division 2, Chapter 9, Section 2710 et seq.), and the 
California Integrated Waste Management Board’s regulations relating to the operation 
of an IDEFO (Title 14, Natural Resources--Division 7, Chapter 3).   
 
2.4 Environmental Review 
 
The project lies within the Rural Residential District and Mixed Industrial District of 
the East Otay Mesa Business Park Specific Plan.  On July 27, 1994 an EIR for the East 
Otay Mesa Business Park Specific Plan was certified.  In accordance with the California 
Environmental Quality Act (CEQA) Guidelines Section 15164(e) for Projects with 
Previously Approved Environmental Documents, an Environmental Review Update 
Checklist Form document was prepared by the County of San Diego.  In this initial 
analysis, it was determined that the project has the potential to cause significant 
adverse impacts on the environment that were not anticipated in the previously 
certified EIR.  Therefore, in order to analyze these potential effects, it is necessary to 
prepare a Subsequent Environmental Impact Report to satisfy requirements of the 
California Environmental Quality Act (CEQA). 
 
 
 
 



Figure 2.3-2
Proposed 
Specific Plan
Amendment

/

Project Study Area
Extraction & Plant Limits
Parcel Delineation
Power Line Easement
Conservation/Limited Use
District Commercial
Heavy Industrial
Light Industrial
Mixed Industrial
Rural Residential
State Route Right-of-Ways
Technology Business Park

0 500 1,000

Feet

648-050-17

648-040-55

648-050-14

648-050-13

648-050-12

648-040-39

648-040-40

648-080-13

648-080-14 648-080-25

Parcels: SanGIS
Aerial: USDA 2010 
County East Otay Mesa 
Specific Plan Amendment 
(SPA 10-001)



9 

The project site lies within a portion of the County’s MSCP lands that will require a 
Major Amendment through the United States Fish and Wildlife Service (USFWS).  A 
Major Amendment to the MSCP must be processed with the U.S. Fish and Wildlife 
Service (USFWS) which necessitates the preparation of a joint CEQA/NEPA document. 
  
2.5  Geology 
 
The project site is located in the western portion of the Peninsular Ranges batholith.  
The Peninsular Ranges batholith extends from the Santa Ana Mountains southward 
through San Diego County, into Baja California.  Rock types within the batholith are 
generally pre-batholithic, volcanic and metavolcanic rocks in the western portion; to 
metasedimentary rocks in the eastern portion (see Figure 2.5-1). 
 
The property is underlain by Jurassic-aged Santiago Peak Volcanics, which is proposed 
to be the primary source of aggregates, and alluvial deposits.  The Santiago Peak 
Formation is mostly volcanic and ranges in composition from basalt to rhyolite but is 
predominantly dacite and andesite.  The succession also includes a wide variety of 
breccia, agglomerate, volcanic conglomerate, fine-grained tuff and tuff breccia.  Highly 
silicified rock, probably tuff, and a variety of dark, dense, fine-grained hornfels occur 
locally.   
 
The metavolcanic rocks onsite belong to a group called ignimbrites, which formed from 
superheated volcanic ash and steam.  Typically, these rocks are very hard; however, 
local faulting and subsequent jointing and fracturing have reduced their massivity.  
The Tertiary-aged Otay Formation is exposed along the western flank of the site.  Here, 
this nonmarine sedimentary formation overlies the Santiago Peak Formation as a 
narrow wedge, which grows in depth as it extends to the west.  This formation is 
composed of light-gray and light-brown, moderately well-sorted, poorly indurated, 
massive sandstone and claystone.  The sandstone is locally cemented but generally it is 
weakly cemented.  The claystone is waxy and composed almost exclusively of 
bentonite.  The exposed part of the Otay Formation has been correlated with the 
Miocene-Pliocene Las Glorias Member of the Rosarito Beach Formation in Baja 
California (Kennedy, 1973).  The topographic expression developed on these beds is 
rolling and subdued. 
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2.6 Surface and Ground Water 
 
The project site is located within the 470 square mile Tijuana Hydrologic Unit, which is 
drained by the Cottonwood and Campo creeks.  Although these creeks are not in the 
project vicinity they are tributaries to the Tijuana River that lies approximately two 
miles south of the site.  The site itself has an overall slope from east to west with a 
portion of the runoff collecting in an ephemeral stream that runs through the northern 
portion of the site and the remainder of the runoff flows through the southern portion 
of the site.  The stream descends from the San Ysidro Mountain Range, which lies to 
the northeast of the site, and drains into the Tijuana River within the boundaries of 
Mexico.  A Drainage Report has been completed for the project (Appendix D).  
 
Due to the fairly steep topography on the site and lack of significant rainfall, it is 
unlikely that surface water has a large impact on groundwater in the area.  Surface 
water that flows off the site may enter the Tijuana River and possibly end up in the 
Lower Tijuana River Valley alluvial aquifer.  According to the 1997 San Diego County 
Groundwater Report, the Lower Tijuana River Valley aquifer has a total surface area of 
5.6 square miles, total storage capacity of 80,000 acre-feet, a maximum depth of 80 
feet, and a water quality of 500-3000 mg/l TDS.  Although the Tijuana River Valley 
aquifer collects surface water from the Tijuana Hydrologic Unit, the aquifer is 
approximately 8 miles west of the proposed 105-acre site.  
 
Furthermore, due to the industrial nature of the proposed project, both a Stormwater 
Pollution Prevention Plan (SWPPP) and a General Industrial Storm Water Permit will be 
required for the implementation of the project.  These Permits will ensure compliance 
with all regulations relating to stormwater runoff enforced by the San Diego Regional 
Water Quality Control Board and the County of San Diego.   
 
2.7 Soils 
 
The 105-acre site is located along the southwestern shoulder of the San Ysidro 
Mountain Range.  Soils in the area consist primarily of metavolcanic rock with a silt 
loam characteristic.  The silt loam is slowly permeable in the subsoil and has 2.5 to 3 
inches of water available in the 18 to 23 inches of effective rooting depth. Erosion 
hazard is modest by wind and slight by water. The soils are generally used for limited 
range and for watershed and wildlife habitat. 
 
The U. S. Department of Agriculture Soil Conservation Service, San Diego County Soil 
Survey (Bowman, 1973) places the Otay Hills site within the San Miguel-Exchequer 
rocky silt loam soil association (SnG) (see Figure 2.7-1).  Also, areas of the Huerhuero 
loam series (HrD) occur on a small area on the western portion of the site.  Typically, 
the San Miguel-Exchequer soil association is composed of about 50 percent San Miguel 
silt loam and 40 percent Exchequer silt loam.  It occurs on uplands, at elevations of 
400 to 3,300 feet MSL.  Rock outcrops cover about 10 percent of the surface.  The San 
Miguel soil has a surface layer of silt loam about 8 inches thick and is underlain by 
clay subsoil.  This soil type is slowly permeable in the subsoil and has 2.5 to 3 inches 
of water available in the 18 to 23 inches of effective rooting depth.  The Exchequer soil 
has a surface layer of silt loam about 10 inches and is underlain by hard metabasic 
rock.  Exchequer silt loam is moderately permeable and has 1 to 2 inches of water 
available in the 8 to 17 inches of effective rooting depth.  For both soils fertility is very 
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low, drainage is good, runoff is medium to rapid, and the erosion hazard is moderate to 
very high. 
 
A small portion of the proposed site is made up of the Huerhuero series.  The 
Huerhuero loam with 9 to 15 percent slopes is usually strongly sloped and has an 
effective rooting depth of 20 to 40 inches. The available water holding capacity is 3.5 to 
5.5 inches.  Runoff is medium, and the erosion hazard is moderate.  The soil is 
typically used for tomatoes, flowers, range, and housing developments.  
 
2.8 Climate  
 
The Otay Mesa area is characterized by a climate of long dry summers and short wet 
winters, characteristic of a Mediterranean climate. Annual average daily temperature 
range from a low of 49° F. to an average high of 80° F, with periodic highs in the 90s.  
Rainfall is largely controlled by the strength and position of the semi-permanent high-
pressure center over the Pacific Ocean.  Limited rainfall occurs in winter when this 
high pressure center is weakest and farthest south.  The fringes of mid-latitude storms 
occasionally move through the area.  However, summers are often completely dry, with 
an average of 10.3 inches of rain falling each year from November to early April at 
Lower Otay Reservoir, the nearest climate station to the project area.   
 
2.9 Biological Resources   
 
The site is located at the western edge of the foothills for the San Ysidro Mountains.  
Although a number of dirt roads transect the site, the biological resources are relatively 
undisturbed.  A number of biological surveys have been conducted for the property.  
These surveys have identified the presence of sensitive biological species and habitats 
of high concern to state and federal resource agencies.  The biological resources found 
on the project site are mapped on Figure 2.9-1. 
 
Biological surveys identified seven sensitive vegetation communities on the proposed 
site.  These communities are mule fat scrub, cismontane alkali marsh, native 
grassland, Diegan coastal sage scrub (including disturbed), chamise chaparral, 
southern mixed chaparral, and non-native grassland.  Of these habitats, Diegan 
coastal sage scrub is dominant on the project site.  Typical species found within DCSS 
habitat include California sagebrush, lemonadeberry, California buckwheat, and laurel 
sumac.  The biological habitats are in a recovery phase from a fire that swept through 
the majority of the site in the late 1990s.  There are also some areas of disturbed 
habitat due to existing dirt roads that are used by off-road vehicles.  
 
Within the seven vegetation communities identified on the site, a number of sensitive 
species were identified and mapped.  One federallylisted threatened and statelisted 
endangered plant species, Otay tarplant was observed on the proposed site.  Also, the 
variegated dudleya, San Diego goldenstar, San Diego barrel cactus, San Diego 
marshelder, Tecate cypress, San Diego needlegrass, western dichondra, southwestern 
spiny rush, San Diego viguiera, and ashy spike-moss species exist in the project area 
and are considered Species of Special Concern.  These eleven species are listed as 
sensitive plant species by the County’s Biological Mitigation Ordinance (BMO). 
 
Biological Surveys also identified the presence of certain sensitive animal species in the 
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area.  Sensitive animal species include, but are not limited to, the federally endangered 
Quino Checkerspot Butterfly and the federally threatened coastal California 
gnatcatcher.  Other sensitive species include the San Diego horned lizard, California 
rufous-crowned sparrow, and the mountain lion.  Although some of these species were 
not actually sighted, their presence was identified. 
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3.0 Extraction Plan 
 
3.1 Owner/Operator/Agent 
 
Applicant 
 

Name: Superior Ready Mix 
Address: 1508 W. Mission Avenue 

    Escondido, California 92029 
Telephone (760) 745-0556 

 
Name of Mineral Property 
 

Otay Hills 
 
Property Owner 
 

Name: Superior Ready Mix Concrete, LP 
Address: 1508 W. Mission Road 

    Escondido, California 92029 
Telephone (760) 745-0556 

 
Name:  KYDDL & RDLFG FT NO 1 LLC 
Address: 5440 Morehouse Dr. #4000 
  San Diego, CA  92121 

 
Name:  Otay Hills LLC 
Address: 1508 West Mission Rd. 
  Escondido, CA  92029 
 
Name:  D & D Landholdings 
Address: 5440 Morehouse Dr. #4000 
  San Diego, CA  92121 
 
Name:  Rancho Vista Del Mar 
Address: 5440 Morehouse Dr. #4000 
  San Diego, CA  92121 
 
Name:  International  Industrial Park, Inc. 
Address: 5440 Morehouse Dr. #4000 
  San Diego, CA  92121 

 
Owners of Mineral Rights within Proposed Extraction Area 
 

Name: Superior Ready Mix 
Address: 1508 W. Mission Avenue 

    Escondido, California 92029 
Telephone (760) 745-0556 
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Name:  Otay Hills LLC 
Address: 1508 West Mission Rd. 
  Escondido, CA  92025 
 
Name:  D & D Landholdings 
Address: 5440 Morehouse Dr. #4000 
  San Diego, CA 92121 

 
Operator  
 

Name: Superior Ready Mix Concrete, LP 
Address: 1508 W. Mission Avenue 

    Escondido, California 92029 
Telephone (760) 745-0556 

 
Agent 
 

Name: Warren R. Coalson  
Address: EnviroMINE, Inc. 
 3511 Camino Del Rio South Suite 403 
 San Diego, CA 92108 

 Telephone (619) 284-8515 
 
3.2 Operational Characteristics 
 
The project is planned to be a hard rock extraction operation, which extracts rock for 
construction aggregate purposes.  The site will be extracted in three phases over an 
approximate 87+-year period (see Plot Plan included with the attached Reclamation 
Plan drawings).  A fourth phase will involve reclamation.  A building permit will be 
obtained for the construction of structures on site where applicable.  Materials will be 
extracted using blasting to fracture and loosen the hard rock resources, followed by 
extraction and processing to size and sort the materials.  Quarrying of rock resources 
will occur in phases and will eventually extend to all areas of the 105-acre site. 
 
Processing activities are expected to include crushing and screening of extracted 
resources, materials washing, and stockpiling of processed aggregates.  Other 
associated activities will include concrete and asphalt batching, an Inert Debris 
Engineered Fill Operation (IDEFO), and recycling of concrete and asphalt products.  
Processing activities will generally take place in the northern portion of the site, 
however, the primary processing (which includes the use of the jaw crusher) may be 
extended to the extraction areas using conveyor belts.  A front-end-loader would be 
used to load off- highway- haul trucks for transport of fractured rock to the primary 
processing plant.  The primary plant will consist of a jaw crusher, a screen, and cone 
crusher.  The secondary plant will consist of 2-4 rock crushers, 5-7 screens and a wash 
plant to clean certain types of material to meet end–product specifications.  Materials 
washing will require construction of a pond to recycle and store water.  Finished 
aggregate will be stockpiled and/or stored in overhead loading bins.  The stockpiles 
would be approximately 35 feet high.  The aggregate will then be loaded onto trucks 
either with a front-end loader or by gates on the bottom of overhead loading bins.  All 
processed materials will be exported from the site using over-the-road trucks.  
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Trucking will leave the site over a shared access road.  This access road is expected to 
remain following completion of extractive operations.   
 
3.3 Extraction Waste 
 

Domestic refuse will be collected in approved trash bins and hauled to the nearest 
approved landfill for disposal.  Equipment will be maintained on site and all used oils, 
fuels and solvents collected in accordance with the Department of Toxic Substances 
Control regulations and picked up by an approved hauler for recycling.  Due to the high 
demand for all types of aggregates that will be produced at the site, no waste materials are 
anticipated. 

 
3.4 Operational Water 
 
A water truck will water the roads periodically throughout the day for dust suppression 
purposes.  Other water requirements include surface watering of out-going loads and 
water used for materials washing at the secondary processing plant.  Project operations 
will obtain water from the Otay Water District.  However, if water accumulates in the 
open pit, the operations would utilize these sources so long as they met water quality 
standards for the intended use (e.g., concrete mixing).  There is an existing well at the 
northern end of the site (outside of the proposed excavation footprint).  Use of this well 
is not expected due to its low production rate.  Additional details on this well can be 
found in the project's Limited Groundwater Investigation Report (AECOM, 1/13/12).  
Four other onsite wells have been abandoned and grouted.  The exact locations of 
these wells are hard to determine based on the sketches provided by the driller 
(AECOM, 1/13/12).     
 
3.5 Erosion and Storm Water Control 
 
The operator will complete, and maintain onsite, an Industrial Storm Water Pollution 
Prevention Plan (SWPPP).   Written records of all storm water related compliance 
activities are kept with the SWPPP for a minimum of five years.  Best Management 
Practices (BMP’s) are shown on the Plot Plan and Reclamation Plan maps. 
 
A Drainage Report has been completed for the project (Appendix D).  The hydrologic 
analyses demonstrate that the 100-year surface runoff from the site will be decreased 
at two of the three outflow locations.  At the third location, a detention basin can be 
installed near the outflow to mitigate for the 100-year flow increase.  One reason for 
the decrease is that the proposed project essentially will not increase the impervious 
area.  In addition, the project will create large, level pads, which increase the time of 
concentration and, hence, decrease surface runoff.   
  
3.6 Blasting 
 
Based on anticipated production levels of 0.6 to 1.6 million tons per year, blasting will 
occur approximately once each week.  Blasting activities will be conducted in strict 
compliance with pertinent Federal, State, and County requirements. 
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3.7 Mineral Commodity 
 

Construction Aggregates 
 
3.8 Operations Data 
 
Starting Date of Operations 
 

 October 1, 2020 

Estimated Life of Operation 
 

 Until depletion, operations expected to last until 2135 or longer 
dependent upon market demand.  The anticipated end date is January 1, 
2135. 

Status of Operation: 
 

 Proposal 

Estimated Annual Production 
 

Less than 250,000 cu. yds./yr. _________ 
250,000 - 1,250,000 cu. yds./yr.        X     
Over 1,250,000 cu. yds./yr. _________ 

 
Total Anticipated Production 
 

Approximately 85.4 million tons. 
 
3.9 Extraction Phasing 
 
The proposed mineral resource recovery project would consist of site preparation for 
the processing plant equipment and a phased extraction and backfilling operation.  
Ongoing backfilling of the site during the open pit extraction phase of the project will 
allow reclamation to progress concurrently with the extraction operation.  Assuming a 
start date of 2020, Table 3-1 provides a timeline for the project phases.  The timing for 
these phases may change in the future depending upon project and land use needs, so 
that the phase order may change and more than one phase may be in use at any one 
time.  The project timeline includes the following phases of development: 
 

• Phase 1: Site Preparation 
• Phase 2: Extraction to Natural Grade Elevation 
• Phase 3: Open Pit Extraction 
• Phase 4: Inert Debris Engineered Fill Operation (Landfill) 

 
 
The variables used to prepare the Project Timeline include assumptions that could 
change over time. That is particularly true for Phase 4, where the amount of inert 
debris that will be available to fill the proposed landfill is dependent upon variables 
that will change: (1) regional economy, which affects the rate of construction; (2) level 



20 

of recycling; and (3) competition from other inert landfill sites.  
 
 

Table 3-1 
Project Timeline 

 
Date   2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125 2135 

Phase 1  
(1 year)                                              

  

Phase 2 
(21 years) 

 
                        

Phase 3 
(66 years)           

  
                                 

  

Phase 4* 
(64-90yrs)           

  
                        

  
       

  

Total 
Years   10 20 30 40 50 60 70 80 90 100 110 120 

* The actual pace of backfilling will depend on available space in the pit and market demand. 
 
The phases would include: 
 
3.9.1  Phase 1 – Site Preparation 
 
Phase 1 involves site preparation activities prior to mining including initial grading to 
establish access routes, extending water and power service to the site, and grading pad 
areas for the processing plant location.  Site preparation operations are located in the 
northern portion of the site (see Sheet 2 of the Plot Plan).  Phase 1 grading will consist 
of minor cutting of the landform to create a relatively flat working surface for the 
processing plant.  Construction of the processing plant, concrete batch plant, asphalt 
plant, cement treated base plant, and site office will also be commenced.  This initial 
phase will include approximately 14.8 acres on the project site, plus associated 
activities required to construct the access road.  Ultimately, the processing area will 
also extend into the northern portion of Phase 2 and consist of approximately 16.1 
acres.  Activities in Phase 1 are expected to continue for about one year. 
   
3.9.2  Phase 2 – Extraction to Natural Grade Elevation  
 
Phase 2 will involve commencement of extractive operations within the extraction 
footprint.  This phase is divided into three sub phases, with Phase 2a occurring in the 
north and ending with Phase 2c in the south (See Sheet 3 of the Plot Plan).  Phase 2 
will consist of cutting the landform to the natural grade elevation that exists along the 
western perimeter of the site.  The natural grade elevation of the mesa (west of the site) 
ranges between 580 and 650 feet AMSL.   
 
During Phase 2a, aggregate resource will be recovered immediately adjacent to the 
Phase 1 area and over an approximate 17.1-acre area of the site.  Extractive operations 
in Phase 2a are expected to remove 4.2 million tons and will continue for 
approximately 4.5 years (+/- 1 year) depending on the demand for aggregate resources. 
 As aggregate resources are depleted from Phase 2a, extraction operations will 
transition into Phase 2b.   
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Phase 2b operations will include extraction of material from a 24.2-acre area and is 
expected to continue for approximately 5.5 years (+/- 1 year) depending on the demand 
for aggregate resources.  This phase is expected to remove 4.7 million tons of material.  
  
Phase 2c operations will begin as extraction operations are completed within Phase 2b. 
 Phase 2c will consist of extracting approximately 10.5 million tons of material from the 
remainder of the extraction footprint (approximately 45.4 acres).  This phase is 
expected to continue for approximately 11 years depending on the demand for 
aggregate resources.   
 
As operations progress in Phase 2, slope areas within Phase 1 and Phase 2 will be 
seeded with a non-invasive erosion control mix.  Prior to seeding, topsoil that is 
removed ahead of extractive operations will be reapplied to slope areas where 
conditions allow.  A portion of the slopes that are seeded along the eastern perimeter of 
the pit will be used as a biological buffer adjacent to sensitive environmental habitats 
proposed to be set aside by the project to the east of the proposed extractive 
operations.  A native seed mix will be used for these areas. 
   
3.9.3  Phase 3 – Open Pit Extraction 
 
As Phase 2 is completed, mine operations will continue to Phase 3.  Like Phase 2, 
Phase 3 is divided into sub phases.  Phases 3a through 3d will also progress in a north 
to south direction (See Sheet 4 of the Plot Plan).  Extraction operations that will occur 
during Phases 3b through 3d will extend to a maximum depth of approximately 525 
feet from the existing grade (or approximately 700 feet from top of eastern cut slope).  
As part of the reclamation process, the site will be utilized as an IDEFO.  Backfilling is 
expected to continue throughout the Phase 3 operations, on a phase-by-phase basis.     
   
The Phase 3a operations will involve additional extraction of material from an 8.5-acre 
area that will extend below the finished grade to form a sub-grade depression.  Phase 
3a extraction operations will extend below the Phase 2a area and will have a maximum 
depth of approximately 285 feet from the existing grade (or approximately 415 feet from 
top of eastern cut slope).  This phase is expected to remove approximately 2.9-million 
tons and will continue for approximately 3 years (+/- 1 year), depending on the 
demand for aggregate resources.  As extraction operations advance in Phase 3a and 
space becomes available, backfilling of the Phase 3a sub-grade depression will 
commence.  Inert fill material will be used to backfill the depression.   
 
Phase 3b operations will consist of extracting 12.2-million tons of material from a 22.1-
acre area, over approximately 12 years (+/- 1 year) depending on the demand for 
aggregate resources.   
 
It is anticipated that Phase 3c will extract 18.3 million tons of material from a 22.1-
acre area, over approximately 18 years (+/- 1 year) depending on the demand for 
aggregate resources.  Phase 3d operations are expected to extract 32.6-million tons 
from a 33.7-acre area, over approximately 33 years (+/- 1 year) depending on the 
demand for aggregate resources. 
 
 



22 

3.9.4  Phase 4 – Inert Debris Engineered Fill Operation (Landfill)  
 
As extraction operations advance in Phase 3, the pit will be backfilled with inert fill 
material (fill dirt) on a phase-by-phase basis  (See Reclamation Plan maps).  Phase 4a 
will consist of backfilling a portion of the Phase 3a pit area.  It is anticipated that this 
will require approximately 2.1-million cubic yards of imported fill material and will take 
approximately 5 years to complete.  Phase 4b will involve backfilling the remainder of 
Phase 3a and portions of Phases 3b, 3c, and 3d.  This will be followed by Phase 4c, 
which will backfill the remainder of Phase 3b and continue to backfill portions of 
Phases 3c and 3d.  Phases 4d and 4e operations will include backfilling the remainder 
of Phases 3c and 3d.  Table 3-2 provides a summary of the individual extraction and 
backfilling phases that will occur during the project. 
 

Table 3-2 
Extraction/Backfilling Summary for Phases 1 through 4   

 

Phase 
Extraction 

Volume 
(tons) 

Surface 
Area 

(acres) 

Years to 
Complete 
Extraction 

Phase Fill Volume 
(cy) 

Years to 
Complete 
Backfill 

1 None 14.8 0 1 None 0 
2a 4,195,840 17.1 4.5 2a None 0 
2b 4,747,600 24.2 5.5 2b None 0 
2c 10,511,600 45.4 11 2c None 0 
3a 2,937,000 8.5 3 4a 2,123,500 5 
3b 12,152,800 22.1 12 4b 3,852,300 8 
3c 18,255,000 22.1 18 4c 8,027,000 17 
3d 32,607,960 32.6 33 4d 9,146,000 19 
    4e 7,465,700 15 

Total 85,407,800 101.5* 87  30,614,500 64 
*Total surface area calculated based on the sum of the Phase 1 and 2 footprint. Phase 3 is below grade 
beneath the Phase 2 surface footprint and therefore was not included in the calculation. 

 
The assumptions used above include an average annual production of 1 million tons.  
The rate of backfill is estimated at 500,000 cubic yards per year.  This backfill rate was 
determined by studying backfill rates at other sites in San Diego County.  A cross-
sectional overview of the extraction and backfilling phases is provided on the attached 
reclamation plan.     
 
There are a limited number of landfills that accept fill materials in San Diego County.  
Inert fill material is produced from a variety of sources, but typically is a by-product of 
sub-grade excavations for parking garages or development that results in export of 
naturally occurring soil.  In addition, clean demolition materials from redevelopment 
projects need to be placed in an inert fill materials site. 
 
Where inert landfills are unavailable in the local community, these fill materials must 
be disposed of in local sanitary landfills or hauled to locations where fill receiver sites 
are available.  Aggregate production sites hold the greatest potential for accepting a 
relatively large quantity of fill materials.  There are a number of mining operations 
throughout southern California that utilize inert fill material to backfill and compact 
the mining void in order to reclaim the site to useable land.  Depending on the rate at 
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which fill material is imported to the site, it is anticipated that Phase 4 activities will 
continue for approximately 64 years throughout the extraction operation.  The actual 
pace of backfilling will depend on available space in the pit, as well as market demand, 
and could continue for up to 26 years beyond extraction operations. 
  
3.10  Traffic 
 
There will be relatively minor traffic associated with reclamation activities at the site.  
The majority of reclamation will occur during the extractive phasing.  Traffic associated 
with reclamation will consist of 5 to 10 personal vehicles that are used by equipment 
operators to access the site.  Other traffic will include a limited number of trips to and 
from the site for removing plant equipment and by a seeding contractor that will be 
used to revegetate the reclamation areas.  It is not anticipated that any trucks will be 
used to haul material to and from the site for reclamation.  
 
During Phase 1, all truck trips will be related to the construction of the site office and 
plant equipment.  There will be no trips related to mining or landfilling activities during 
Phase 1.  It is anticipated that less than 50 average daily trips would be experienced 
during this time.  During Phase 2, truck trips will be limited to trips required for the 
extraction operation and materials imports for the onsite processing facilities.  There 
will be no trips related to landfilling activities during Phase 2.  Operations would 
produce approximately 0.6 to 1.6 million tons of aggregate annually.  This level of 
activity will result in approximately 232 outbound truck trips on an average day, 
related to the extraction operation.  The total number of trips, including materials 
imports and trips related to the recycle operation, will be approximately 314 trips.  An 
additional 78 truck trips will result from imported material and landfilling operations 
that will occur during Phases 3 and 4.  Therefore, approximately 392 average daily 
truck trips should be expected when both extraction and Inert Debris Engineered Fill 
operations are occurring (Phases 3 and 4).  A detailed traffic impact study has been 
prepared for the project (Darnell & Associates, Inc., October 14, 2011).       
 
Primary access to the site would be from Calzada De La Fuente, a dedicated access 
road that connects the northern end of the site with Alta Road.  The access road 
connects with Alta Road approximately one half mile north of the intersection with 
Otay Mesa Road.  A number of potential truck routes are possible.  Potential access 
routes are listed as follows: 
   
• Trucks leaving the site would follow Alta Road to Otay Mesa Road.  Trucks would 

turn right (west) onto Otay Mesa Road to the intersection with Highway 905.  Truck 
traffic would then disperse for deliveries on the Otay Mesa or extend to other areas 
in the region via State Route 125 or Interstate Highways 805 and 5.   

 
Trucks leaving the site would follow Alta Road to Otay Mesa Road.  Trucks would turn 
right (west) onto Otay Mesa Road to the intersection with Sanyo Avenue.  Turning 
south on Sanyo Avenue to the intersection with Airway Road and then turning west.  
Airway Road extends across Otay Mesa to the intersection with Cactus Road.  Traffic 
would then turn north on Cactus Road to the intersection with Otay Mesa Road and 
then turning west to connect with Interstates 805 and/or 5.    
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3.11  Utility Towers 
 
SDG&E utility towers (230 kV) will be approached during Phase 2 of the project.  These 
towers are located along the eastern perimeter of the extraction footprint.  To protect 
these towers, the project has been designed so that disturbance will remain at a 50-
foot setback from the towers.  The prepared Plot Plan and Reclamation Plan illustrate 
this intention.  Other, smaller utility towers are located within the vicinity of Phase 1.  
The location of plant equipment has been designed to avoid these towers and 
associated overhead power lines as much as possible.    
  

4.0 Reclamation Plan 
 
The Reclamation Plan describes phased reclamation of extraction areas and sets forth 
standards to assure adequacy of the plan measures.  Sheets 2 through 4 of the 
Reclamation Plan (maps) identify reclamation phases for the site.  Sheet 5 of the 
Reclamation Plan shows the proposed reclaimed landform that will be developed upon 
resource depletion and backfilling.   
 
The goals of this Reclamation Plan are to: 
 

1. Maximize the recovery of aggregate resources in a safe and efficient 
manner. 

2. Return extracted areas to a useful purpose following depletion of mineral 
resources. 

3. Mitigate, by design, potential environmental impacts on the land that 
might otherwise be created by extraction. 

 
Due to the long term nature of the extraction activities on the project site, ongoing 
extraction and reclamation will occur consecutively.  As extraction of the site is 
completed, these areas will be reclaimed in accordance with the reclamation objectives 
outlined herein.  Although reclamation will occur in each phase as recovery operations 
are concluded, these activities will be similar on all areas of the site.  Final reclamation 
will occur when all recovery operations have been completed.  These activities will 
include final grading to establish the final land form and application of topsoil 
resources and revegetation wherever appropriate to achieve the goals of the plan.   
 
Reclamation of slope areas will involve replacement of topsoil in some areas.  Salvaged 
topsoil will be stockpiled for use with revegetation.  Where conditions allow, topsoil will 
be reapplied to slope areas and benches.  However, due to steep final slopes and hard 
rock exposures, revegetation may not be practical in some areas.   
 
If pad areas will not be used for other activities, these areas will be treated with 
appropriate erosion control measures to stabilize the site against accelerated erosion 
and sedimentation.  The site will be managed in this manner until an appropriate land 
use is identified for this site.  
 
Portions of the slopes will be prepared for seeding as a biological buffer adjacent to 
sensitive biological habitats proposed to be set aside by the project to the east of the 
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proposed extractive operations.  Revegetation of this buffer area will require topsoil 
replacement and revegetation in accordance with the Revegetation Plan. 
 
4.1 Reclamation Phasing 
 
Reclamation phasing will be consistent with proposed extraction phasing with the 
exception of Phase 1.  The processing plant is located in Phase 1 and will not be 
reclaimed until resource depletion for the site.   
 
Reclamation will commence with Phase 2, as final slope areas within Phase 1 and 
Phase 2 will be graded and seeded with a non-invasive erosion control mix.  Prior to 
seeding, topsoil that is removed ahead of extractive operations will be reapplied to slope 
areas where conditions allow.  A portion of the slopes that are seeded along the eastern 
perimeter of the pit will be used as a biological buffer adjacent to sensitive 
environmental habitats proposed to be set aside by the project to the east of the 
proposed extractive operations.  A native seed mix will be used for these areas. 
   
As extraction operations advance in Phase 3, the pit will be backfilled with inert fill 
material (fill dirt) on a phase-by-phase basis.  Phase 4a will consist of backfilling a 
portion of the Phase 3a pit area.  It is anticipated that this will require approximately 
2.6-million cubic yards of imported fill material and will take approximately 6 years to 
complete.  Phase 4b will involve backfilling the remainder of Phase 3a and portions of 
Phases 3b, 3c, and 3d.  This will be followed by Phase 4c, which will backfill the 
remainder of Phase 3b and continue to backfill portions of Phases 3c and 3d.  Phases 
4d and 4e operations will include backfilling the remainder of Phases 3c and 3d.     
 
Throughout the phased mine plan, fill material that is used for backfilling will be 
compacted to form pad areas.  All fill material will be inspected upon arrival to insure 
that contaminated soils or garbage are not present.  All backfilling operations would be 
supervised by a geotechnical engineer to insure that the fill materials are adequately 
compacted to satisfy the needs of the post mining land use (see attached design 
recommendations, Geotechnics, Inc., July 2, 2010). 
 
Phase 4 will also involve the development of nearly level pads and slope areas suitable 
for development consistent with the underlying land use regulations.  A portion of the 
eastern slope area will be set aside for a biological open space area adjacent to 
sensitive biological habitats that are being proposed to be set aside by the project. 
 
When final slopes are established in individual areas, the land surface will be 
reclaimed.  This will include revegetation areas as outlined in the revegetation plan (see 
Appendix B and Sheet 7 of the Reclamation Plan) and, where rock outcroppings are 
present, rock staining.   
 
Extraction on the site is expected to continue for an approximinate 87+-year period, or 
until all mineral resources have been depleted.  Depending on the rate at which fill 
material is imported to the site, it is anticipated that Phase 4 activities will continue for 
approximately 64 years throughout the extraction operation.  Phase 4 operations are 
anticipated to continue for up to 26 years beyond extraction operations (for a total project 
duration of 115+ years).  As backfill areas achieve finish grade, the surface will be seeded 
as prescribed in the revegetation plan (see Appendix B and Sheet 7 of the Reclamation 
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Plan). 
 
Any roads that are not necessary for post extraction development will be removed and 
revegetated in accordance with the revegetation plan. 
 
4.2 Post-Extraction Land Use 
 
The County of San Diego General Plan, and the East Otay Mesa Business Park Specific 
Plan, govern allowable land uses on the site.  The site is made up of the Mixed 
Industrial-S88 district and the Rural Residential-S88 district.  A relatively small 
portion of the study area is within a Landfill Initiative area of the County's General 
Plan.     
 
Reclamation of the extraction site is designed to conform to the planning goals 
described in the East Otay Mesa Business Park Specific Plan.  The parcels are 
currently designated Mixed Industrial and Rural Residential.  Uses within Mixed 
Industrial allow a wide range of commercial and industrial use, while uses within Rural 
Residential are limited in scope.    
 
The Otay Hills project includes an application for a Specific Plan Amendment to 
address the land use concerns associated with long-term use of the project site 
following the end of mining operations.  The Specific Plan Amendment would change 
the designation of approximately 36.3 acres of Mixed Industrial land to 
Conservation/Limited Use.  These lands are found to the north and east of the 
proposed quarry site.  In addition, approximately 81.1 acres of land currently 
designated Rural Residential would be designated as Mixed Industrial.  Also, the SPA 
would change the designation of 188.6 acres of Rural Residential to 
Conservation/Limited Use. 
 
As mining operations are occurring, the site will be backfilled and reclaimed to pad 
areas.  Post-mining land uses on these pads will be consistent with the underlying land 
use designation.  The Reclamation Plan will therefore include all necessary steps to 
prepare the project site for uses permitted by the Mixed Industrial land use 
designation. 
 
Completion of the extraction plan as set forth herein, would result in the creation of 
nearly level pad areas that would total up to 85 acres in size.  Future development of 
the site following resource depletion would likely be limited to the pads, as other areas 
of the site would be devoted to slope lands.   
 
4.3 Post-Extraction Drainage and Erosion Control 
 
Through the process of extraction, the landform will be modified.  This will result in up 
to approximately 17 acres of slopes and 85 acres of nearly level pad.  In the 
undisturbed condition, site drainage is directed to three minor water courses.  
Currently, in the northern and central portions of the site, drainage leaves the site to 
the west in a well defined water course and storm drain system constructed by an 
adjacent project.  On the southern portion of the site, surface waters drain to the 
south.  The final land form will generally maintain the existing off-site runoff directions 
of flow.  On site drainage control will utilize ditches and berms to control and direct 
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runoff into a sediment detention basin near the northerly outflow location.  All 
drainage control measures are defined and delineated on the Reclamation Plan 
drawings and will be described in the Industrial Stormwater Pollution Prevention Plan 
(SWPPP) that is required for the project.  Revegetation of all affected lands is designed 
to result in a self-sustaining vegetative cover that will stabilize the site against erosion 
and sedimentation.  When combined with active drainage control measures, site 
reclamation will render the site suitable for future land uses. 
 
All reclamation activities will be conducted in a manner designed to protect onsite and 
downstream beneficial uses of water in accordance with the Porter-Cologne Water 
Quality Control Act and the Federal Clean Water Act.   
 
4.4 Post-Extraction Slopes and Slope Treatment  
 
Final slope steepness will vary based on soils condition and the Slope Stability 
Analysis. A Slope Stability Analysis, prepared by Christian Wheeler Engineering, is 
attached to this plan (Appendix E).  No slopes in excess of a 1:1 (net) ratio will remain 
onsite after termination of reclamation activities. 
 
Rock staining will be used on final slopes as necessary to insure visual integration of 
the unweathered rock surfaces.  Rock will be stained with Permeon, an artificial desert 
varnish made of Iron and Manganese Salts.  Permeon is highly resistant to weather 
and the elements found in Permeon are not considered to be toxic.  The Permeon rock 
stain will be applied by a trained applicator in order to obtain proper coloration.  The 
stain will provide an immediate benefit by changing the color of the rock from a lighter 
colored exposure to a darker, less obvious, color that mimics weathered rock surfaces. 
 
4.5 Top Soil Management 
 
A general description of the soil on the project site is discussed in Section 2.7 Soils.  In 
order to improve the effectiveness of revegetation, native topsoil will be utilized where 
appropriate.  This will ensure that seeding and natural revegetation reproduces the 
prevailing distribution of species.  The primary practice will be to strip topsoil for direct 
placement on reclaimed sites.  Where direct placement is not possible, topsoil is to be 
stripped and stockpiled for later reuse with revegetation (see Figure 4.5-1 for topsoil 
stockpile locations).  Topsoil salvage will be conducted in a manner that is consistent 
with SMARA Section 3711.  This will include maintaining topsoil and suitable growth 
media in separate stockpiles.  These stockpiles will be clearly identified, with signage or 
by other means, to distinguish them from mine waste or other stockpiled materials.  
Also, relocation or disturbance of salvaged topsoil will be kept to a minimum and will 
be protected from erosion.  Additional details on topsoil management can be found in 
the attached Revegetation Plan (Appendix C).   
 
Due to the variable geologic conditions encountered on the site, it is estimated that an 
average of 6 inches of topsoil will be reapplied to slope and benches/buffer areas for 
revegetation purposes.  Topsoil will not be reapplied to slope areas where substantial 
rock faces would prohibit vegetative establishment. 
 



Topsoil Locations

Figure 4.5-1
Topsoil Stockpile Locations

Otay Hills Project
Topsoil Stockpiles
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4.6 Post-Extraction Revegetation 
 
Two separate seed mixtures will be utilized for the A) nearly level pads and B) slopes 
and benches.  These seed mixes are designed to meet the variety of physical 
characteristics that will be present on the post extraction land form.  The revegetation 
plan sets forth planting and verifiable monitoring standards to assure vegetative 
success.  The Revegetation Plan is included as Appendix C. 
 
In consideration of the relatively undeveloped conditions experienced in the project 
vicinity, and high visual exposure to immediately surrounding areas, slope revegetation 
is designed to visually integrate these areas with surrounding lands.  Slope and bench 
areas are to be revegetated with species that will yield a visual signature similar to that 
found on surrounding lands.  This will include areas of brush cover with intervening 
areas of rock outcroppings.  See Sheet 7 of the Reclamation Plan for the anticipated 
location of revegetation treatments.   
 
Areas of nearly level pads will be revegetated with an erosion control seed mix.  The 
purpose of this design is to stabilize the site during the period following resource 
depletion and before a second land use is established on the site.  Where a second land 
use occupies the site consecutive to extractive operations, revegetation with the erosion 
control planting may not be necessary.  
 
Areas of nearly level pads will be revegetated by drill seeding with a rangeland drill.  
Slope and bench areas will be reseeded by means of hydroseeding or other approved 
methods.  Hydroseeding is the hydraulic application of a homogeneous slurry mixture 
consisting of water, seed mix, cellulose fiber and a binding agent such as “M” Binder.  
Fertilizer can be added if the soil analysis shows the need for addition of amendments. 
 
Hydroseeding application shall be performed only at times when winds are relatively 
calm.  Seeding should be completed immediately prior to or during the early part of the 
rainy season.  A practical guide would have seeding occur between October 15 and 
November 15, of a given year. 
 
The extraction site will be managed to prevent the spread of noxious weeds.  The site 
will be monitored periodically (at least annually for five years) by means of visual 
observation to identify the potential for uncontrolled weed propagation.  Should weed 
control be necessary (e.g., weeds observed on ten percent of 100 square yards), cultural 
methods will be implemented to eliminate the spread of these species.  Cultural 
methods will include mechanical or chemical weed abatement.  Chemical weed 
abatement will be used in areas where mechanical methods are ineffective.  However, 
no fertilization is proposed in the Revegetation Plan and as such, increased weed levels 
are not expected. 
 
4.7 Post-Extraction Surface Conditions and Roads 
 
The principal entrance road will remain for access at the discretion of the land owner.  
Other roads will be eliminated, or where they serve the post extraction land use, 
retained.  Those to be eliminated will also be scarified to a depth necessary to promote 
water infiltration, topsoiled, and revegetated with an appropriate seed mix (where 
found to be appropriate). 
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A final step will involve the removal of equipment and refuse.  All structures, mobile 
equipment, processing equipment, and spare parts which will not remain in 
continuous use will be removed from the site.  This will require demolition/removal of 
all structures that are not beneficial for the post-extractive land use.  Processing areas, 
pads, and spare parts storage areas will be retained as pads available for an allowable 
post-extractive industrial use.  These areas may also be scarified and revegetated. 
 
Prior to determining final slope ratios, a geotechnical engineer shall perform a Slope 
Stability Analysis.  No areas of the site will remain with rock faces in excess of an 
overall 1:1 net slope ratio.  Should slopes in excess of 1:1 be recommended for the final 
landform, certification by a geotechnical engineer will be required.   
 
If, following cessation of extractive operations, residual stockpiles are present, these 
materials will be removed or leveled and compacted on site. 
 
4.8 Removal of Buildings, Equipment and Structures 
 
Equipment used on site will include the processing plant, hot-mix asphalt plant, 
concrete plant, cement-treated base plant, spare parts, and heavy earth moving 
equipment.  Structures associated with the aggregate plant may include an office 
trailer and a small-scale house located near the plants.  When operation of the site has 
terminated, all structures, equipment, and refuse will be removed from the site.  
However, should certain structures be required for the approved end-land use, they 
will be retained on-site.  Which structures are to be retained, if any, will be determined 
based on need with the proposed land-use. 
 
4.9 Post-Extraction Public Safety 
 

No refuse or dangerous material will remain onsite.  Access onto the property will be 
blocked by a locked front gate and secondary locked gates on the incoming road.  
Where appropriate, the site will be protected from intruder access by fencing and 
warning signs posted to deny unlawful access.  Fencing shall be consistent with the 
East Otay Mesa Specific Plan Site Planning Standards.  The Site Planning Standards 
require fences that are constructed of “any durable material” and that do not exceed a 
height of 6 feet above grade.    
  
4.10 Effect of Reclamation on Future Recovery of Mineral Resources. 
 

The extraction plan has been designed to recover all of the economically obtainable 
mineral resources known to occur on the project site.  Through the process of 
extraction, mineral resources will be removed to a level most suitable for alternative 
development.  At this time, it is assumed that the extraction plan is an estimate of the 
economic recovery range limits of the resource.  However, as new technology is made 
available, or as economic conditions change, further extraction of resources may 
become viable.  This condition will be evaluated prior to close of extractive operations 
on the site.   
 
4.11 Reclamation Monitoring and Maintenance 
 

Reclamation efforts will be monitored pursuant to SMARA requirements and according 
to the approved Reclamation Plan.  Otay Hills is required, under SMARA (Public 
Resources Code §2207), to submit an annual status report on forms provided by the 
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Department of Conservation and directs the lead agency to conduct an inspection of 
the operations within six months of receipt of the required Annual Report. 
 

4.12 Financial Assurances 
 

In addition to annual monitoring, all SMARA regulated sites are required to provide 
financial assurances that reclamation of the site will be conducted in accordance with 
the approved Reclamation Plan.  The financial assurance may be in the form of surety 
bonds, irrevocable letter of credit, trust funds, or other forms of financial assurances 
approved by the Lead Agency.  The financial assurance is reviewed annually by the 
operator and lead agency to determine if operations or reclamation during the past 
year and planned operations during the upcoming year would require adjustments to 
the amount of the estimate. 
 
4.13 Statement of Responsibility 
 
Otay Hills accepts responsibility for reclamation of the Otay Hills extractive operation 
as set forth in this Reclamation Plan. 
 
 
 
  
Jacob Brouwer, President 
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Compliance with Reclamation Standards  
 
Purpose 
 
The Surface Mining and Reclamation Act requires that all newly approved Reclamation 
Plans incorporate verifiable standards to assure adequate completion of Reclamation 
Plan objectives.  The verifiable standards were adopted by the State Board of Mining 
and Geology as regulations to implement these requirements.  These regulations are 
known as the “Reclamation Standards” (PRC Article 9, Sections 3700 et seq.).  The 
following discussion addresses compliance with these standards as outlined in the 
Otay Hills Reclamation Plan. 
 
Financial Assurances (§3702) 
 
The project will be subject to a required financial assurance to ensure reclamation is 
performed in accordance with the reclamation plan.  Financial assurances are reviewed 
annually by the San Diego County Department of Planning and Land Use and adjusted 
as necessary.  Financial assurances must be in place prior to commencement of 
operations. 
 
Wildlife Habitat (§3703) 
 
Due to the presence of sensitive wildlife habitat of high concern to state and federal 
resource agencies, as identified in section 2.9, mitigation measures will be necessary.  
Mitigation shall be proposed in accordance with the provisions of the California 
Endangered Species Act, County of San Diego Biological Mitigation Ordinance, Fish 
and Game Code section 2050 et seq., and the federal Endangered Species Act of 1973. 
 As stated in sections 3.9.2 and 3.9.3, an open space easement will be established as a 
biological buffer along the eastern perimeter of the site. It should be expected that land 
used for mitigation purposes will exhibit similar conditions to those currently found at 
the site.   
 
Backfilling, Regrading, Slope Stability, and Recontouring (§3704) 
 
The reclamation plan calls for mineral extraction and subsequent backfilling to form 
pad areas that total approximately 85 acres with about 17 acres of slopes.  Portions of 
the site may also be over-excavated and backfilled to achieve the most appropriate 
contour for post-extraction development.  All fill and cut slopes within or near the 
borders of the extraction areas shall have a minimum slope stability factor of safety 
that is suitable for the proposed end use and conform with the surrounding 
topography.  All reclaimed fill slopes or permanent piles shall not exceed a 2:1 ratio, 
while reclaimed cut slopes shall not exceed a 1:1 ratio.  Where conditions allow, topsoil 
will be reapplied to some slope areas.  All backfilled materials will be placed and 
compacted with equipment used for extraction operations on the site.  No regulated 
materials will be used for backfill.  Although structural development is not proposed at 
this time, any future development would be required to meet Uniform Building Code 
(UBC) standards for foundations. Settlement of backfilled material is described in the 
Supplemental Slope Stability Analyses and Reclamation Fill Settlement, prepared by 
Christian Wheeler Engineering, which is attached to this plan (Appendix E).   
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Revegetation (§3705) 
 
It is the objective of the Revegetation Plan to provide vegetative cover for final slopes 
and where needed to control erosion on areas that are not planned for development.  
The Revegetation Plan also helps to stabilize pad areas against erosion and 
sedimentation.  Revegetation will be carried out with species capable of providing 
vegetative cover in order to stabilize the newly formed slopes against the effects of long-
term erosion, and to visually integrate the slopes with surrounding natural vegetation. 
Native plant species shall be used for revegetation.  Mixed Industrial uses would be 
acceptable end uses on the proposed site.  The Revegetation Plan sets forth planting 
and maintenance practices, as well as verifiable monitoring standards to assure 
vegetative success.  Examples of maintenance practices and verifiable monitoring 
standards include, but are not limited to, managing noxious weeds, planting during 
appropriate seasons, soil ripping or disking, fertilization, and fencing of revegetated 
areas wherever necessary.  However, due to steep final slopes and hard rock 
exposures, revegetation may not be practical in on all slope areas. 
 
Drainage, Diversion Structures, Waterways, and Erosion Control (§3706) 
 
The quality of water, recharge potential, and storage capacity of groundwater aquifers 
is not expected to be diminished as a result of reclamation of this extraction operation. 
 Due to the fairly steep topography that currently exists on and adjacent to the 
proposed site, it is unlikely that surface water has a substantial impact on 
groundwater storage and replenishment in the area.  Therefore, creation of level pads 
on the site may increase the time of concentration on the site and improve recharge 
potential.  Although the proposed site contains only an ephemeral stream, erosion 
control methods are designed to handle runoff from not less than a 20 year/l hour 
intensity storm event.  Controlled erosion and sedimentation should be expected 
during all phases of operation in compliance with the mandatory Stormwater Pollution 
Prevention Plan (SWPPP).  No perennial stream diversions will be required.   
 
Prime Agricultural Land Reclamation (§3707) 
 
Not applicable. 
 
Other Agricultural Land (§3708) 
 
Not applicable. 
 
Building, Structure and Equipment Removal (§3709) 
 
With exception to those structures that will be retained for future use, no structures or 
permanent equipment will remain on the site upon completion of reclamation 
activities.  Future uses will be required to comply with the site’s landuse allowances.  
All waste shall be disposed of by a licensed waste hauler.   
 
Stream Protection, Including Surface and Groundwater (§3710) 
 
The proposed project will include stormwater protection measures to eliminate the 
potential for on-site erosions and sedimentation of offsite lands.  These measures will 
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be compliant with appropriate sections of the Federal Clean Water Act, Porter-Cologne 
Act, San Diego County anti-siltation ordinances, and the California Regional Water 
Quality Control Board.  The revegetation practices outlined in the revegetation plan are 
elements of the stormwater protection measures.  The revegetation plan identifies 
measures to establish a self-regenerating vegetative complex that is designed to control 
erosion and sedimentation.  In addition to these plan measures, the Lead Agency will 
conduct annual inspections to insure implementation of these water quality protection 
measures. 
 
Topsoil Salvage, Maintenance and Redistribution (§3711) 
 
The majority of soils on the site are represented by the San Miguel soil series as well as 
a small area of the Huerhuero series on the western portion of the site.  The San 
Miguel soil generally has a surface layer of only 8 inches thick and 10 percent of its 
surface includes rock outcroppings.  As a result, only limited quantities are available 
for topsoil recovery.  However, wherever possible native soils should be salvaged and 
used for revegetation.  Wherever possible, topsoil materials will be removed 
immediately ahead of extractive operations and placed directly onto reclamation sites.  
This precludes the need to stockpile topsoil materials and provides root stock from 
native vegetation that will benefit revegetation efforts.  As necessary, however, topsoil 
will be stockpiled where final reclamation sites are not available for revegetation.  The 
location of topsoil stockpiles is shown on Figure 4.5-1. 
 
Tailing and Extraction Waste Management (§3712) 
 
Proposed operations on the site include the extraction and processing of large 
quantities of native rock.  This will result in mechanical weathering of the hard rock 
into fine particle sized sediments.  The Stormwater Pollution Prevention Plan must 
identify measures to insure that off-site transport of accumulated sediments does not 
occur.  Any loose materials remaining following resource depletion will be used for 
backfilling purposes or removed from the site.  Conformance with California State 
Water Resources Control Board mine waste disposal regulations for any remaining 
waste will be required. 
 
Closure of Surface Openings (§3713) 
 
The pit will be backfilled as an Inert Debris Engineered Fill Operation (IDEFO).  A 
description of this operation is provided in Sections 3.9 and 4.1. 
 
Public Safety 
 
Post-extraction public health and safety will be protected in accordance with County 
standards for undeveloped land.  No trespassing signs will be posted at the property 
lines and at all entry points to the site.   



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
Plot Plan & Reclamation Plan Drawings 
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Appendix B 
Biological Resources Report 
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Revegetation Plan 
Superior Ready Mix, LP 

Otay Hills Project 
 
1.0 Introduction 
 
This Revegetation Plan was prepared to comply with the Reclamation Standards 
identified in the Public Resources Code, Article 9, Section 3705.  The purpose of the 
plan is to identify the following:  
 
• Goals of the revegetation program,  
• Important site characteristics which would influence revegetation,  
• Cultural methods,  
• Seed mixes,  
• Success criteria, and 
• Monitoring objectives.   
 
As mining operations are occurring, the site will be backfilled and developed for 
industrial uses.  Nearly level pad areas will be created that would total up to 85 acres 
in size.  Cut slopes will total up to 17 acres, forming the eastern perimeter of the site.  
Stabilization of slope areas is the primary focus of this revegetation plan.  Although 
impacts to sensitive biological habitat will be mitigated through purchase of off site 
habitat in accordance with the MSCP, native species will be used for revegetation of 
the post extraction landform.  Slope areas will be seeded with species which will be 
effective in controlling erosion and will benefit natural biological conditions.  Slope 
revegetation will be established as a buffer and transition between the reclaimed site 
and natural habitat areas to the east.   
 
2.0 Physical Features Important to Revegetation 
 
 2.1 Soils 
 
The project site is underlain by a predominance of resistant rocks of the Santiago 
Peak Formation, with a small area on the western portion of the site extending onto 
the sedimentary Otay Formation.  The majority of the site consists primarily of San 
Miguel-Exchequer rocky silt loams.  This soil association includes approximately 50% 
San Miguel silt loam, 40% Exchequer silt loam, and 10% rock outcrop.  Native topsoil 
found in small areas on the western portion of the site consists of Huerhuero loam.   
 
The San Miguel-Exchequer association are upwards of 23 inches in depth with an “A” 
horizon of approximately 8 inches.  These soils exhibit medium to strong acidity, have 
low fertility, slow permeability, runoff is medium to rapid, and the erosion hazard is 
moderate to high.  This soil is used for watershed and wildlife habitat and for limited 
range.   
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The Exchequer soils are shallow soils formed from hard metabasic rock.  The typical 
soil profile is approximately 10 inches in depth over hard metabasic rock.  The fertility 
is low, permeability is moderate, runoff is rapid to very rapid, and the erosion hazard 
is high.  This soil is used for wildlife habitat and watershed.   
 
The Huerhuero soil series is relatively deep (up to 40 inches) with the “A” horizon 
occupying the top 12 inches.  The upper portion of the soil is acidic with the lower 
portion of the soil profile experiencing moderate alkalinity.  The fertility is low to 
medium, permeability is very slow, runoff is slow to medium, and the erosion hazard 
is slight.  The Huerhuero soils are used for range and irrigated crops.  Where 
undisturbed, these soils are usually occupied by a variety of early successional 
species, including non-native grasslands. 
 
 2.2 Climatic Considerations 
 
The project site lies within a semi-arid Mediterranean climate zone characterized by 
warm summers and mild winter temperatures, rainfall occurs mainly from November 
through mid-April.  Average annual precipitation is about 15 inches; however 
precipitation can range widely from year to year.  Under this xeric climatic regime, the 
winter months (November - January) are generally most productive for planting 
purposes. 
 
 2.3 Vegetation 
 
Natural vegetative communities represented on the project site include Chamise 
Chaparral and Diegan Coastal Sage Scrub (DCSS) habitats.  Species found in these 
vegetative complexes are drought tolerant and are capable of withstanding periods of 
extended drought.  Of the habitats represented on the site, DCSS is known to harbor 
a number of sensitive species that are either listed for protection or pending 
classification.  Superior is providing mitigation for disturbance to DCSS habitat 
through purchase of equally valuable habitat in an off site location, and through on 
site preservation of habitat areas that are not slated for disturbance. 
 
3.0 Revegetation Objectives 
 
The objective of the revegetation plan is to provide vegetative cover for final slopes 
controlling erosion and stabilizing slopes, using plant materials capable of self-
regeneration without continued dependence on irrigation, soil amendments or 
fertilizer.  Revegetation will be sufficient to stabilize the surface against the effects of 
long-term erosion and is designed to meet the post extractive land use objectives of 
the site.  Two seed mixes composed of native species will be used to revegetate the 
site.  These seed mixes are designed to meet the variety of physical characteristics 
that will be present on the post extraction land form.  The revegetation plan sets forth 
planting, temporary irrigation, and verifiable monitoring standards to assure 
vegetative success. 
 

3.1 Soil Preparation 
 
Sufficient native topsoil will be salvaged for use with revegetation of slope areas and 
slope benches.  Because graded pad areas are planned for future industrial use, these 
areas will not be revegetated to natural habitat.  As a result, topsoil replacement will 
not occur on these areas.   
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Final slope areas will be established throughout the extractive process as the upper 
elevations are reduced within the working areas.  As final slopes become available, 
topsoil will be removed from future working areas for direct placement as slope areas 
are created.  Direct placement of salvaged topsoil provides the greatest revegetation 
benefit by preserving and utilizing the micro organisms found in the topsoil and also 
improves revegetation success by taking advantage of viable plant root stock and 
seeds found within the native topsoil.  Direct placement also eliminates the need to 
stockpile topsoil materials for long periods of time.   
 
Direct placement of salvaged topsoil will not always be possible, however.  During the 
latter phases of operations, topsoil recovery will need to take place ahead of 
disturbance in the final phase.  This material will need to be salvaged and stockpiled 
until all resources have been recovered and final slopes are established.  At this time, 
topsoil that has been salvaged and stockpiled for revegetation will be placed on final 
slopes.   
 
Topsoil will be salvaged from the Phase 2 area (see Sheet 3 of the Plot Plan) and 
placed on final slopes and benches that are created within Phase 2.   Therefore, 
wherever possible, topsoil will be stripped from the Phase 2 area to be directly placed 
on final slope areas as they area available for reclamation.  As necessary, however, 
topsoil will be stockpiled where final reclamation sites are not available for 
revegetation. 
 
Topsoil piles will be segregated from stockpiles of waste fines or other materials.  All 
topsoil stockpiles will be graded and erosion control ditches placed around the piles.  
The topsoil piles will then be labeled “Reclamation Material – Do Not Disturb” to 
insure that accidental disturbance of the stockpiles does not occur.  In addition the 
topsoil stockpiles will be seeded with an erosion control seed mixture that will benefit 
revegetation efforts and stabilize the surface of the piles.  The seed mixture will 
consist of Seed Mix “A” as described in Section 3.2 “Seeding.” 
 
As identified, during the process of mineral extraction, final slopes will be graded.  
This will include the creation of a roughened surface with small benches carved into 
the 1:1 cut slopes.  This method of slope development will provide slope breaks to 
reduce erosion and allow moisture retention for vegetative development.   
 
Prior to seeding, topsoil will be analyzed to determine the presence of elements 
essential for plant growth.  If the soils analysis shows that fertility levels or soil 
constituents are inadequate to successfully implement the revegetation program, 
fertilizer or other soil amendments may be incorporated into the soil through direct 
broadcasting, hydroseeding, and/or a rangeland drill. 
 
 3.2 Seeding 
 
Slope and bench areas will be reseeded by means of hydroseeding.  Hydroseeding is 
the hydraulic application of a homogeneous slurry mixture consisting of water, seed 
mix, cellulose fiber and a binding agent such as “M” Binder.  Fertilizer can be added if 
the soil analysis shows the need for addition of amendments.  Hydroseeding 
application shall be performed only at times when winds are relatively calm. 
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Application rates shown on seed mixes list reflect a minimum to maximum amount of 
each seed species that will be used in the hydromulch slurry. 
 
The hydroseed mixture shall consist of the following materials: 
 

2,000 lbs/acre cellulose fiber 
140 lbs/acre “M” Binder (gluing agent) 
200 lbs/acre Milogranite (fertilizer if required) 

 Seed mix as listed 
 
The hydroseeding of slopes and bench areas will apply Seed Mix “B” as described in 
the table “Seed Mixes” below.  
 
Graded pad areas will be drill seeded by use of a rangeland drill. Drill seeding is 
limited to slopes of 3:1 or flatter and areas that are not extremely rocky.  Graded pad 
areas will be seeded with Seed Mix “A” as described in the table “Seed Mixes” below.    
  
Seed Mixes 
 

Scientific Name   
SEED MIX 

(seeds only) Lbs./Acre A B 
 
Vulpia microstachys 

 
8 

 
X 

 
X 

Artemisia californica* 4 X X 
Baccharis sarothroides* 2   
    
Eriogonum fasciculatum* 8 X X 
Eschscholzia californica 8 X  
Heteromeles arbutifolia* 2  X 
Lotus scoparius* 4 X X 
Lupinus albifrons* 6 X X 
Malosma laurina* 1  X 
Mimulus aurantiacus* 2 X X 
Rhamnus crocea* 4  X 
    
Salvia apiana* 2  X 
    
Xylococcus bicolor* 1  X 

 
Area of Seed Mix “A” = Level or slight-gradient slopes (i.e., pads that are not 

subject to immediate use), topsoil piles, interim slopes; applied by 
rangeland drill and/or hydroseeding. 

 Area of Seed Mix “B” = Cut Slopes; applied by hydroseeding. 
 * = Perennial species 
 --------- 
 Reference: S&S Seeds, Carpinteria, CA 
  Jepson Manual: Higher Plants of California. 1993 
 
The proposed seed stock will be collected where available within a one-mile radius of 
the project site. 
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The anticipated areas of use for the seed mixtures listed above are shown on Sheet 7 
of the Reclamation Plan drawings.   
 
 3.3 Interim Seeding 
 
Slope areas that are not yet available for revegetation will be graded and seeded for 
interim erosion control.  Interim seeding will consist of the Seed Mix “A” (as listed 
above).   Additional areas where this seed mixture would be used are primarily areas 
of nearly level pads, or in instances where topsoil would be salvaged and stockpiled.   
 
 3.4 Timing 
 
All hydroseeding should be performed and completed between November 15 and 
January 15.  All efforts shall be made to plant during this time period since beneficial 
temperatures and anticipated rainfall will aid in germination, establishment and 
growth of seeds.   
 

3.5 Industrial Pad Revegetation 
 
It may be necessary to provide temporary erosion control for industrial pads in the 
event that development on these pads is not expected to start within a one year time 
frame following resource depletion.  Areas to be developed for industrial, commercial, 
or residential use shall be revegetated for the interim period with the seed mix 
identified for “Area A.”  
 

3.6 Ripping of Soil 
 
Where project operations result in compaction of the soil, ripping of the soil will be 
used in areas to be revegetated to eliminate compaction and to establish a suitable 
root zone in preparation for planting.   
 

3.7 Reclamation of Roads 
 
Prior to closure, all access roads and haul roads to be reclaimed will be stripped of 
any remaining roadbase materials and revegetated. 
 
 3.8 Maintenance 
 
Maintenance of the revegetation areas shall consist of weed eradication to limit and 
control invasive noxious weeds and for repair of erosion damage.  Primary weed 
species which should be addressed in weed control efforts would include Tamarisk 
(Tamarix spp.),Peruvian pepper (Schinus molle), Russian thistle (Salsola iberica), 
Castor Bean (Ricinus communis), Horehound (Marrubium vulgare), and Tree tobacco 
(Nicotiana glauca).   
 
The site will be monitored periodically (at least annually for five years) by means of 
visual observation to identify the potential for uncontrolled weed propagation.  Should 
weed control be necessary (e.g., weeds observed on ten percent of 100 square yards), 
cultural methods will be implemented to eliminate the spread of these species.  
However, no fertilization is proposed in the Revegetation Plan and as such, increased 
weed levels are not expected. 
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All slopes shall be repaired due to erosion if necessary.  Where surface erosion 
produces rills or gullies in excess of one foot in depth, the surface will be repaired and 
the source of runoff water will be rerouted to enter the established drainage control 
system for the site. 
 
 3.9 Test Plots 
 
It is recommended that test plot areas be conducted as extraction progresses to 
determine the most appropriate seeding procedures to be followed in order to insure 
successful implementation of the revegetation plan.  The lead agency may waive any 
requirement to conduct test plots when the success of the proposed revegetation plan 
can be documented from experience with similar species and conditions or by relying 
on competent professional advice based on experience with the species to be 
hydroseeded. 
 
Success of these revegetated areas shall be judged based upon the effectiveness of the 
vegetation for the approved end use and by comparing the quantified measures of 
vegetative cover, density and species richness of the reclaimed mined-lands similar to 
that of the surrounding area.  Comparisons will be made by a qualified individual and 
recommendations for revegetation shall be developed. 
 
Should performance standards not be met after two years, remedial measures will be 
taken.  These measures may include soil amendments, irrigation, and/or other plant 
species. 
  

3.10 Rock Staining 
 
Upon implementation of the final landform of the project, cut slopes may include rock 
outcroppings and exposed bedrock.  Should rock outcroppings and exposed bedrock 
visually consist of hues that are lighter in chromatic scale, it may be necessary to 
stain the exposed rock a darker color to reduce the amount of visual contrast with the 
surrounding area.  Where this situation occurs, these areas will not be revegetated 
and rock staining will be applied. 
 
4.0 Revegetation Phasing 
 
Due to the long term nature of the extraction operations, ongoing extraction and 
reclamation/revegetation will occur simultaneously.  As planned final slope contours 
and final grade elevations are reached, the slopes shall be revegetated as they become 
available to assure rapid vegetative establishment, slope stability, and reduce erosion.  
 
According to the reclamation plan, the project will involve four phases.  The rate of 
extraction is subject to market demand, thus the amount of time required to complete 
each extraction phase has been approximated. 
 
Phase 1 involves initial site grading for development of the processing plant and 
associated activities (see Sheet 2 of the Plot Plan).  The pad area, in Phase 1, will 
consist of 14.8 acres.  No reclamation will occur in Phase 1 until the processing plant 
is removed and mining is complete.  There will be a relatively small slope area along 
the southern extent of Phase 1.  Activities in Phase 1 are expected to continue for 
about one year.    
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Phase 2 will involve commencement of extractive operations within the extraction 
footprint.  Phase 2 will consist of cutting the landform to the natural grade elevation 
that exists along the western perimeter of the site (see Sheet 3 of the Plot Plan).  The 
natural grade elevation of the mesa (west of the site) ranges between 580 and 650 feet 
AMSL.  As operations progress in Phase 2, slope areas within Phase 1 and Phase 2 
will be seeded with a non-invasive erosion control mix.  Prior to seeding, topsoil that 
is removed ahead of extractive operations will be reapplied to slope areas where 
conditions allow.  This phase is expected to continue for approximately 21 years 
depending on the demand for aggregate resources.  
   
As aggregate resources are depleted from Phase 2, extraction operations will 
transition into Phase 3.  Like Phase 2, Phase 3 will also progress in a north to south 
direction (See Sheet 4 of the Plot Plan).  Extraction operations that will occur during 
Phase 3 will extend to a maximum depth of approximately 525 feet from the existing 
grade.  This phase is expected to continue for approximately 66 years depending on 
the demand for aggregate resources. 
   
As extraction operations advance in Phase 3, the pit will be backfilled with inert fill 
material during Phase 4  (See Reclamation Plan maps).  The open pit will serve as a 
receiver site for inert debris such as concrete, asphalt, rock, and soil.  Depending on 
the rate at which fill material is imported to the site, it is anticipated that Phase 4 
activities will continue for approximately 64 years throughout the extraction 
operation.  The actual pace of backfilling will depend on available space in the pit, as 
well as market demand, and could continue for up to 26 years beyond extraction 
operations.  Reclamation of the site includes the creation of nearly level pads.     
   
5.0 Monitoring 
 
 5.1 Performance Standards for Vegetation 
 
Following seeding and before release of financial assurance the revegetated slopes 
must meet performance criteria.  The most meaningful performance criteria for 
erosion control and visual mitigation are based on vegetative cover and species-
richness.  In the case of screening trees, cover (in terms of canopy width) and density 
are the most useful performance criteria. 
 
Baseline data will be obtained from areas immediately adjacent to the site when 
success monitoring is performed for reclaimed areas.  Also, the performance 
standards that are listed below may be reevaluated, at a later time, in terms of this 
baseline data.  Therefore, it is possible that minor adjustments will be made to the 
performance standards that are proposed herein.  Plant density shall be consistent 
with surrounding areas.   
 
Revegetated areas will be monitored once per year during July by a County approved 
Biologist. Monitoring records will compare the actual plant success rates with the 
success criteria. The following minimum standards must be achieved: 
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Seed Mix "A" 
 

Species  7 native perennial species per 10 x 10 meter plot 
richness   
Cover 40% of area covered outside of bedrock zones per 

10 x 10 meter plot   
Density 1 - 2 native perennial stems per square meter plot 

 
Seed Mix "B" 
 

Species  3 native perennial species per 10 x 10 meter plot 
richness   
Cover 70% of area covered per 10 x 10 meter plot   
Density No target density on erosion control seeding areas 

 
(1) Prior to reclamation, test plots will be established (using the different soil compositions that are 

anticipated) to determine optimal seeding mixtures, seeding methods, seeding rates, mulch types 
and application procedures to be used to ensure species success and diversity.  Success criteria may 
be adjusted based on the results of the test plot program. 

 
 5.2 Installation Monitoring 
 
To insure that the revegetation plan is followed all implementation activities shall be 
monitored by a County-approved Biologist.  Records shall be kept of soil preparation, 
including the addition of amendments as determined to be necessary, and 
hydroseeding.  Hydroseeding will further be detailed to identify the date of application 
and the location where various seed mixes are applied.  This will require the 
preparation of a map to show the location of the revegetation sites and date of seed 
application. 
 
 5.3 Vegetation Monitoring 
 
Monitoring must be performed to document revegetation success.  Following seeding 
operations and prior to requesting the release of financial assurances, individual 
revegetation sites will be monitored for a minimum of five years (or until performance 
criteria has been met).  County staff will arrange a time to meet the applicant on site 
after planting for each individual phase is complete.  Based on staff approval of the 
installation, the official five-year monitoring period will begin. Monitoring will be 
performed to document that the revegetation areas achieve the success standards for 
vegetative cover.  Sample sizes must be sufficient to produce at least an 80% 
confidence level.  When the revegetated areas meet success criteria for two 
consecutive years without human intervention, no further monitoring will be required 
and the operator will apply for release of financial assurances. 
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INTRODUCTION 
 
The Otay Hills Quarry is a proposed mineral resource recovery project located beyond the 
westerly terminus of Otay Mesa Road in southern San Diego County (see Vicinity Map). A plot 
plan and reclamation plan have been prepared for the proposed recovery activities by Chang 
Consultants. This CEQA-level drainage report analyzes the existing and proposed (ultimate) 
condition hydrology at the site. The existing condition reflects the site prior to the proposed 
project initiation. Recent grading and improvements have been performed and constructed 
immediately west of the site. These grading and improvements are included on the existing and 
proposed condition work maps in this report. During the extraction phases of the project, borrow 
areas will be created that act as retention basins. There will not be an increase in off-site runoff 
or associated impacts during extraction and backfill due to the retention. Therefore, the interim 
extraction and backfill phases are not analyzed. The proposed condition reflects the ultimate, 
post-reclamation condition. 

 
 
HYDROLOGIC ANALYSES 
 
Hydrologic analyses were performed to determine the 100-year existing and ultimate condition 
flow rates associated with the footprint of the resource recovery area. The existing and ultimate 
conditions are shown on the work maps at the back of this report. The County of San Diego’s 
2003 Hydrology Manual rational method procedure was used for the analyses. The rational 
method input parameters are summarized as follows: 
 
 Precipitation: The 100-year, 6- and 24-hour precipitation values from the Hydrology Manual 

are 3.4 and 8.0 inches, respectively. 
 
 Drainage areas: Surface runoff patterns from the site are generally towards the west and 

south. There are several locations where surface runoff exits the site. The overall drainage 
area has been grouped into three major drainage basins, or outflow areas, for the existing 
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and ultimate conditions (Basins 100, 200, and 300 for the existing conditions and Basins 10, 
20, and 30 for the ultimate conditions). Existing Basin 100 generally corresponds to ultimate 
Basin 10, etc. The reclamation and plot plan were developed such that the project would 
generally maintain the existing off-site runoff directions. 

 
The existing condition drainage basins were delineated using 5-foot contour topographic 
mapping prepared for the project as well as USGS data for off-site areas. The ultimate 
condition drainage basins were based on the project plans and the existing topographic 
mapping. A field visit was performed to verify the drainage basin delineations. The Rational 
Method Work Maps (see map pocket) contain the drainage basin boundaries as well as flow 
paths and rational method node numbers. 

 
 Hydrologic soil groups: The hydrologic soil groups were determined from the Soil 

Conservation Service’s Soil Survey for San Diego County. The soil group in the study area 
is entirely “D”. 

 
 Runoff coefficients: The runoff coefficients were selected based on the land use and Soil 

Group “D”. The existing condition study area consists of relatively steep, entirely 
undeveloped hillsides. Since the project involves mineral recovery, the proposed condition 
land use will also be essentially undeveloped. According to Table 3 from the Hydrology 
Manual, undeveloped land under Soil Group “D” has a runoff coefficient of 0.35. 

 
 Flow lengths and elevations: The flow lengths and elevations were obtained from the 

Rational Method Work Maps. 
 
The 100-year rational method results are included in Appendix A. The analyses were performed 
for the existing and ultimate conditions using the CivilDesign Rational Method Hydrology 
Program, which is based on the County of San Diego criteria. There are five primary discharge 
locations from the site under existing conditions. These are labeled A through E on the Existing 
Condition Rational Method Work Map. Two are near the northwest corner, the third is 
approximately midway along the westerly boundary, and the final two are along the southerly 
boundary. Under existing conditions, the northwest-most discharge location, A, enters a natural 
watercourse that flows away from the site in a southwest direction. The additional two westerly 
discharge locations, B and C, enter a storm drain system constructed by the adjacent project. The 
storm drain ultimately conveys the runoff in a southwesterly direction away from the site. The 
southerly two overland discharge locations, D and E, enter natural drainage courses that 
confluence a short distance south of the site.  
 
Under proposed conditions, the project runoff will continue to exit the site at discharge locations 
A, C, D, and E. Flow will not exit the site at discharge location B. The 100-year existing and 
proposed condition 100-year flow rate at each of the discharge locations from the site are 
summarized in Table 1.  
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Table 1 shows that the project will not increase the 100-year flow rate from discharge locations 
B through E. On the other hand, the flow rate from discharge location A will increase slightly. A 
detention analysis was performed to determine the required detention volume to attenuate the 
100-year flow rate from 574 to 559 cfs. The County of San Diego’s rational method to 
hydrograph routine was used to convert the 100-year peak flow rate results to a hydrograph. The 
results are included in Appendix B and show that a storage volume of at least 0.6 acre-feet is 
required. A basin is shown on the work map with this volume. 
 

Discharge 
Location 

Existing Condition Proposed Condition 
Tributary  
Area, ac 

100-Year 
Flow, cfs 

100-Year 
Velocity, fps

Tributary 
Area, ac 

100-Year  
Flow, cfs 

100-Year 
Velocity, fps

A 368.65 559 14.2 375.08 574 12.3 
B 13.79 28 2.4 --- --- --- 
C 46.98 94 3.4 50.46 87 4.8 
D 25.60 58 2.2 29.07 57 4.3 
E 38.27 80 3.5 38.68 65 9.4 

 
Table 1.  Summary 100-Year Rational Method Results 

 
 
HYDRAULIC ANALYSES 
 
The flow velocities are provided in Table 1 from the rational method results. Under existing 
conditions, the flow velocities at each discharge location were determined using one of two 
methods. First, where the rational method routine tributary to the discharge location models an 
initial area (discharge locations B through E), the flow velocity was approximated by dividing 
the initial subarea flow distance by the total travel time. Second, where the rational method 
routine tributary to the discharge location models improved channel travel (discharge location 
A), the flow velocity was obtained from the improved channel results from the rational method 
output. 
 
Under proposed conditions, normal depth analyses were performed to more accurately 
approximate the flow velocity at each of the four site discharge locations. The normal depth 
analyses were based on the proposed condition 100-year flow rates and the drainage conveyance 
at each discharge location. The analyses were performed using the FlowMaster program and the 
results are included after this report text. The results show that the flow velocities at discharge 
locations C and D are below the erosive threshold of 5 to 6 feet per second. Therefore, energy 
dissipation is not required at these locations. On the other hand, the flow velocities at discharge 
locations A and E are erosive. Discharge location A will consist of three 54-inch HDPE pipes. 
Riprap shall be installed at the pipe outlets in accordance with the County of San Diego’s 
September 2014, Hydraulic Design Manual and San Diego Regional Standard Drawing D-40. 
For the outlet velocity of 12.3 feet per second, the rock size is required to be ½-ton with a 2.7 
foot thickness over 1-inch gravel with a 1 foot thickness. Discharge Location E will consist of a 
drainage ditch per D-75. For the outlet velocity of 9.4 feet per second, the rock size is required to 
be No. 2 backing with a 1 foot thickness over ¼-inch gravel with a 1-foot thickness. 
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CONCLUSION 
 
The CEQA-level hydrologic analyses show that the project will decrease the 100-year surface 
runoff at four of the five outflow locations (discharge locations B through E). At discharge 
location A, a detention basin can be installed near the outflow to mitigate for the 100-year flow 
increase.  Based on this, the project will not adversely impact the off-site drainage conditions. 
Additional drainage design details will be included in the final drainage report for the project.  
 
The northerly-most proposed pad has a tributary area exceeding 200 acres. The pad will convey 
the storm runoff through the site in accordance with the State Mining and Reclamation Act 
requirements. The mine operator shall ensure that the pad will not be adversely impacted by 
runoff from the watershed. Since the runoff will flow through the site within the pad and the 
project will not increase the runoff exiting the site, the pad will not adversely impact flow from 
the watershed. 
 

 
DECLARATION OF RESPONSIBLE CHARGE 
 
I hereby declare that I am the civil engineer of work for this project, that I have exercised 
responsible charge over the design of the project as defined in Section 6703 of the Business and 
Professions Code, and that the design is consistent with current design. 
 
I understand that the check of project drawings and specifications by the County of San Diego is 
confined to a review only and does not relieve me, as engineer of work, of my responsibilities for 
project design. 
 
 
 
  FOR REVIEW ONLY 
        
 Wayne W. Chang          Date 
 RCE 46548 
 Exp.  June 30, 2015 
 
 



Project Description

Friction Method Manning Formula

Solve For Full Flow Diameter

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 4.45 ft

Diameter 4.45 ft

Discharge 191.30 ft³/s

Results

Diameter 4.45 ft

Normal Depth 4.45 ft

Flow Area 15.58 ft²

Wetted Perimeter 13.99 ft

Hydraulic Radius 1.11 ft

Top Width 0.00 ft

Critical Depth 3.97 ft

Percent Full 100.0 %

Critical Slope 0.00888 ft/ft

Velocity 12.28 ft/s

Velocity Head 2.34 ft

Specific Energy 6.80 ft

Froude Number 0.00

Maximum Discharge 205.76 ft³/s

Discharge Full 191.28 ft³/s

Slope Full 0.01000 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Worksheet for Discharge Location A - 191.3 cfs per pipe (3 pipes total)

2/20/2015 11:07:29 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01000 ft/ft

Left Side Slope 5.00 ft/ft (H:V)

Right Side Slope 5.00 ft/ft (H:V)

Discharge 87.00 ft³/s

Results

Normal Depth 1.91 ft

Flow Area 18.32 ft²

Wetted Perimeter 19.52 ft

Hydraulic Radius 0.94 ft

Top Width 19.14 ft

Critical Depth 1.80 ft

Critical Slope 0.01395 ft/ft

Velocity 4.75 ft/s

Velocity Head 0.35 ft

Specific Energy 2.26 ft

Froude Number 0.86

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.91 ft

Critical Depth 1.80 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01395 ft/ft

Worksheet for Discharge Location C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01000 ft/ft

Left Side Slope 5.00 ft/ft (H:V)

Right Side Slope 5.00 ft/ft (H:V)

Discharge 57.00 ft³/s

Results

Normal Depth 1.63 ft

Flow Area 13.34 ft²

Wetted Perimeter 16.66 ft

Hydraulic Radius 0.80 ft

Top Width 16.33 ft

Critical Depth 1.52 ft

Critical Slope 0.01476 ft/ft

Velocity 4.27 ft/s

Velocity Head 0.28 ft

Specific Energy 1.92 ft

Froude Number 0.83

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.63 ft

Critical Depth 1.52 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01476 ft/ft

Worksheet for Discharge Location D
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.016

Channel Slope 0.01000 ft/ft

Constructed Depth 3.00 ft

Constructed Top Width 5.00 ft

Discharge 65.00 ft³/s

Results

Normal Depth 2.34 ft

Flow Area 6.89 ft²

Wetted Perimeter 6.73 ft

Hydraulic Radius 1.02 ft

Top Width 4.42 ft

Critical Depth 2.70 ft

Critical Slope 0.00564 ft/ft

Velocity 9.43 ft/s

Velocity Head 1.38 ft

Specific Energy 3.72 ft

Froude Number 1.33

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.34 ft

Critical Depth 2.70 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00564 ft/ft

Worksheet for Discharge Location E - D-75 Ditch

2/20/2015 11:08:39 AM
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   San Diego County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2009 Version 7.8 
 
 Rational method hydrology  program based on 
 San Diego County Flood Control Division 2003 hydrology manual 
  Rational Hydrology Study        Date: 02/16/15 
 ------------------------------------------------------------------------ 
 Otay Hills Quarry 
 Existing Conditions 
 100-Year Storm Event 
                                                                               
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4028 
 
 ------------------------------------------------------------------------ 
 Rational hydrology study storm event year is   100.0 
 English (in-lb) input data Units used 
 
 Map data precipitation entered: 
 6 hour,  precipitation(inches) =  3.400 
 24 hour precipitation(inches) =  8.000 
 P6/P24 =    42.5% 
 Adjusted 6 hour precipitation (inches) =  3.600 
 Adjusted P6/P24 =    45.0% 
 San Diego hydrology manual 'C' values used 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      100.000 to Point/Station      101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 2615.000(Ft.) 
 Highest elevation = 1585.000(Ft.) 
 Lowest elevation =  895.000(Ft.) 
 Elevation difference =  690.000(Ft.) Slope = 26.386 % 
 Top of Initial Area Slope adjusted by User to 13.000 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  13.00 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.74 minutes 
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 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  13.000^(1/3)]=   5.74 
 The initial area total distance of 2615.00 (Ft.) entered leaves a 
 remaining distance of 2515.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   5.42 minutes 
 for a distance of 2515.00 (Ft.) and a slope of 26.39 % 
 with an elevation difference of 663.61(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    5.417 Minutes 
 Tt=[(11.9*0.4763^3)/(663.61)]^.385=  5.42 
 Total initial area Ti =   5.74 minutes from Figure 3-3 formula plus 
   5.42 minutes from the Figure 3-4 formula =  11.16 minutes 
 Rainfall intensity (I) =      5.652(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     81.574(CFS) 
 Total initial stream area =       41.240(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   895.000(Ft.) 
 Downstream point elevation =   651.000(Ft.) 
 Channel length thru subarea  =  4193.000(Ft.) 
 Channel base width =    3.000(Ft.) 
 Slope or 'Z' of left channel bank =   2.000 
 Slope or 'Z' of right channel bank =   2.000 
 Estimated mean flow rate at midpoint of channel =    320.556(CFS) 
 Manning's 'N'    = 0.040 
 Maximum depth of channel  =    5.000(Ft.) 
 Flow(q) thru subarea =    320.556(CFS) 
 Depth of flow =   2.933(Ft.), Average velocity =  12.328(Ft/s) 
 Channel flow top width =   14.732(Ft.) 
 Flow Velocity =   12.33(Ft/s) 
 Travel time  =    5.67 min. 
 Time of concentration =   16.83 min. 
 Critical depth =      3.688(Ft.) 
  Adding area flow to channel 
 Rainfall intensity (I) =      4.336(In/Hr) for a   100.0 year storm 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Rainfall intensity =      4.336(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for total area 
 (Q=KCIA) is C = 0.350  CA =    129.028 
 Subarea runoff =    477.896(CFS) for    327.410(Ac.) 
 Total runoff =    559.470(CFS) Total area =     368.650(Ac.) 
 Depth of flow =   3.753(Ft.), Average velocity =  14.192(Ft/s) 
 Critical depth =      4.781(Ft.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1  
 Stream flow area =    368.650(Ac.) 
 Runoff from this stream =    559.470(CFS) 
 Time of concentration =   16.83 min. 
 Rainfall intensity =     4.336(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 1559.000(Ft.) 
 Highest elevation =  828.000(Ft.) 
 Lowest elevation =  652.000(Ft.) 
 Elevation difference =  176.000(Ft.) Slope = 11.289 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  11.29 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   6.02 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  11.289^(1/3)]=   6.02 
 The initial area total distance of 1559.00 (Ft.) entered leaves a 
 remaining distance of 1459.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   4.94 minutes 
 for a distance of 1459.00 (Ft.) and a slope of 11.29 % 
 with an elevation difference of 164.71(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    4.939 Minutes 
 Tt=[(11.9*0.2763^3)/(164.71)]^.385=  4.94 
 Total initial area Ti =   6.02 minutes from Figure 3-3 formula plus 
   4.94 minutes from the Figure 3-4 formula =  10.96 minutes 
 Rainfall intensity (I) =      5.718(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     27.600(CFS) 
 Total initial stream area =       13.790(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
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 Along Main Stream number: 2 in normal stream number 1 
 Stream flow area =     13.790(Ac.) 
 Runoff from this stream =     27.600(CFS) 
 Time of concentration =   10.96 min. 
 Rainfall intensity =     5.718(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 2258.000(Ft.) 
 Highest elevation =  997.000(Ft.) 
 Lowest elevation =  622.000(Ft.) 
 Elevation difference =  375.000(Ft.) Slope = 16.608 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  16.61 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.29 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  16.608^(1/3)]=   5.29 
 The initial area total distance of 2258.00 (Ft.) entered leaves a 
 remaining distance of 2158.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   5.75 minutes 
 for a distance of 2158.00 (Ft.) and a slope of 16.61 % 
 with an elevation difference of 358.40(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    5.754 Minutes 
 Tt=[(11.9*0.4087^3)/(358.40)]^.385=  5.75 
 Total initial area Ti =   5.29 minutes from Figure 3-3 formula plus 
   5.75 minutes from the Figure 3-4 formula =  11.05 minutes 
 Rainfall intensity (I) =      5.689(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     93.541(CFS) 
 Total initial stream area =       46.980(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      210.000 to Point/Station      211.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 2 in normal stream number 2 
 Stream flow area =     46.980(Ac.) 
 Runoff from this stream =     93.541(CFS) 
 Time of concentration =   11.05 min. 
 Rainfall intensity =     5.689(In/Hr) 
 Summary of stream data: 
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 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       27.600     10.96          5.718 
 2       93.541     11.05          5.689 
 Qmax(1) = 
     1.000 *    1.000 *    27.600) + 
     1.000 *    0.992 *    93.541) + =     120.390 
 Qmax(2) = 
     0.995 *    1.000 *    27.600) + 
     1.000 *    1.000 *    93.541) + =     120.997 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       27.600      93.541 
 Maximum flow rates at confluence using above data: 
       120.390      120.997 
 Area of streams before confluence: 
        13.790       46.980 
 Results of confluence: 
 Total flow rate =    120.997(CFS) 
 Time of concentration =    11.046 min. 
 Effective stream area after confluence =     60.770(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      201.000 to Point/Station      211.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2  
 Stream flow area =     60.770(Ac.) 
 Runoff from this stream =    120.997(CFS) 
 Time of concentration =   11.05 min. 
 Rainfall intensity =     5.689(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      301.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 2127.000(Ft.) 
 Highest elevation = 1015.000(Ft.) 
 Lowest elevation =  605.000(Ft.) 
 Elevation difference =  410.000(Ft.) Slope = 19.276 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
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 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  19.28 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.03 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  19.276^(1/3)]=   5.03 
 The initial area total distance of 2127.00 (Ft.) entered leaves a 
 remaining distance of 2027.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   5.18 minutes 
 for a distance of 2027.00 (Ft.) and a slope of 19.28 % 
 with an elevation difference of 390.72(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    5.178 Minutes 
 Tt=[(11.9*0.3839^3)/(390.72)]^.385=  5.18 
 Total initial area Ti =   5.03 minutes from Figure 3-3 formula plus 
   5.18 minutes from the Figure 3-4 formula =  10.21 minutes 
 Rainfall intensity (I) =      5.984(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     80.151(CFS) 
 Total initial stream area =       38.270(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      301.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 1 
 Stream flow area =     38.270(Ac.) 
 Runoff from this stream =     80.151(CFS) 
 Time of concentration =   10.21 min. 
 Rainfall intensity =     5.984(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      310.000 to Point/Station      311.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 1196.000(Ft.) 
 Highest elevation =  758.000(Ft.) 
 Lowest elevation =  576.000(Ft.) 
 Elevation difference =  182.000(Ft.) Slope = 15.217 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  15.22 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.45 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
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 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  15.220^(1/3)]=   5.45 
 The initial area total distance of 1196.00 (Ft.) entered leaves a 
 remaining distance of 1096.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   3.53 minutes 
 for a distance of 1096.00 (Ft.) and a slope of 15.22 % 
 with an elevation difference of 166.81(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    3.532 Minutes 
 Tt=[(11.9*0.2076^3)/(166.81)]^.385=  3.53 
 Total initial area Ti =   5.45 minutes from Figure 3-3 formula plus 
   3.53 minutes from the Figure 3-4 formula =   8.98 minutes 
 Rainfall intensity (I) =      6.502(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     58.255(CFS) 
 Total initial stream area =       25.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      310.000 to Point/Station      311.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 2 
 Stream flow area =     25.600(Ac.) 
 Runoff from this stream =     58.255(CFS) 
 Time of concentration =    8.98 min. 
 Rainfall intensity =     6.502(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       80.151     10.21          5.984 
 2       58.255      8.98          6.502 
 Qmax(1) = 
     1.000 *    1.000 *    80.151) + 
     0.920 *    1.000 *    58.255) + =     133.766 
 Qmax(2) = 
     1.000 *    0.879 *    80.151) + 
     1.000 *    1.000 *    58.255) + =     128.728 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       80.151      58.255 
 Maximum flow rates at confluence using above data: 
       133.766      128.728 
 Area of streams before confluence: 
        38.270       25.600 
 Results of confluence: 
 Total flow rate =    133.766(CFS) 
 Time of concentration =    10.213 min. 
 Effective stream area after confluence =     63.870(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      311.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
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 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3  
 Stream flow area =     63.870(Ac.) 
 Runoff from this stream =    133.766(CFS) 
 Time of concentration =   10.21 min. 
 Rainfall intensity =     5.984(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      559.470     16.83          4.336 
 2      120.997     11.05          5.689 
 3      133.766     10.21          5.984 
 Qmax(1) = 
     1.000 *    1.000 *   559.470) + 
     0.762 *    1.000 *   120.997) + 
     0.725 *    1.000 *   133.766) + =     748.626 
 Qmax(2) = 
     1.000 *    0.656 *   559.470) + 
     1.000 *    1.000 *   120.997) + 
     0.951 *    1.000 *   133.766) + =     615.406 
 Qmax(3) = 
     1.000 *    0.607 *   559.470) + 
     1.000 *    0.925 *   120.997) + 
     1.000 *    1.000 *   133.766) + =     585.187 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
      559.470     120.997     133.766 
 Maximum flow rates at confluence using above data: 
       748.626      615.406      585.187 
 Area of streams before confluence: 
       368.650       60.770       63.870 
 
 
 Results of confluence: 
 Total flow rate =    748.626(CFS) 
 Time of concentration =    16.827 min. 
 Effective stream area after confluence  =    493.290(Ac.) 
 End of computations, total study area =         493.290 (Ac.) 
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   San Diego County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2009 Version 7.8 
 
 Rational method hydrology  program based on 
 San Diego County Flood Control Division 2003 hydrology manual 
  Rational Hydrology Study        Date: 02/19/15 
 ------------------------------------------------------------------------ 
 Otay Hills Quarry 
 Proposed Conditions 
 100-Year Storm Event 
                                                                               
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4028 
 
 ------------------------------------------------------------------------ 
 Rational hydrology study storm event year is   100.0 
 English (in-lb) input data Units used 
 
 Map data precipitation entered: 
 6 hour,  precipitation(inches) =  3.400 
 24 hour precipitation(inches) =  8.000 
 P6/P24 =    42.5% 
 Adjusted 6 hour precipitation (inches) =  3.600 
 Adjusted P6/P24 =    45.0% 
 San Diego hydrology manual 'C' values used 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.000 to Point/Station       11.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 2998.000(Ft.) 
 Highest elevation = 1350.000(Ft.) 
 Lowest elevation =  683.000(Ft.) 
 Elevation difference =  667.000(Ft.) Slope = 22.248 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  22.25 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   4.80 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  22.248^(1/3)]=   4.80 
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 The initial area total distance of 2998.00 (Ft.) entered leaves a 
 remaining distance of 2898.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   6.45 minutes 
 for a distance of 2898.00 (Ft.) and a slope of 22.25 % 
 with an elevation difference of 644.75(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    6.452 Minutes 
 Tt=[(11.9*0.5489^3)/(644.75)]^.385=  6.45 
 Total initial area Ti =   4.80 minutes from Figure 3-3 formula plus 
   6.45 minutes from the Figure 3-4 formula =  11.25 minutes 
 Rainfall intensity (I) =      5.621(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =    111.199(CFS) 
 Total initial stream area =       56.520(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       11.000 to Point/Station       12.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   683.000(Ft.) 
 Downstream point elevation =   680.300(Ft.) 
 Channel length thru subarea  =   234.000(Ft.) 
 Channel base width =    0.000(Ft.) 
 Slope or 'Z' of left channel bank =  20.000 
 Slope or 'Z' of right channel bank =  20.000 
 Manning's 'N'    = 0.030 
 Maximum depth of channel  =    5.000(Ft.) 
 Flow(q) thru subarea =    111.199(CFS) 
 Depth of flow =   1.209(Ft.), Average velocity =   3.802(Ft/s) 
 Channel flow top width =   48.374(Ft.) 
 Flow Velocity =    3.80(Ft/s) 
 Travel time  =    1.03 min. 
 Time of concentration =   12.28 min. 
 Critical depth =      1.141(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       11.000 to Point/Station       12.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     56.520(Ac.) 
 Runoff from this stream =    111.199(CFS) 
 Time of concentration =   12.28 min. 
 Rainfall intensity =     5.314(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       13.000 to Point/Station       14.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
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 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 2615.000(Ft.) 
 Highest elevation = 1585.000(Ft.) 
 Lowest elevation =  895.000(Ft.) 
 Elevation difference =  690.000(Ft.) Slope = 26.386 % 
 Top of Initial Area Slope adjusted by User to 13.000 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  13.00 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.74 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  13.000^(1/3)]=   5.74 
 The initial area total distance of 2615.00 (Ft.) entered leaves a 
 remaining distance of 2515.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   5.42 minutes 
 for a distance of 2515.00 (Ft.) and a slope of 26.39 % 
 with an elevation difference of 663.61(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    5.417 Minutes 
 Tt=[(11.9*0.4763^3)/(663.61)]^.385=  5.42 
 Total initial area Ti =   5.74 minutes from Figure 3-3 formula plus 
   5.42 minutes from the Figure 3-4 formula =  11.16 minutes 
 Rainfall intensity (I) =      5.652(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     81.574(CFS) 
 Total initial stream area =       41.240(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       14.000 to Point/Station       15.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   895.000(Ft.) 
 Downstream point elevation =   683.000(Ft.) 
 Channel length thru subarea  =  3369.000(Ft.) 
 Channel base width =    3.000(Ft.) 
 Slope or 'Z' of left channel bank =   2.000 
 Slope or 'Z' of right channel bank =   2.000 
 Estimated mean flow rate at midpoint of channel =    250.990(CFS) 
 Manning's 'N'    = 0.040 
 Maximum depth of channel  =    5.000(Ft.) 
 Flow(q) thru subarea =    250.990(CFS) 
 Depth of flow =   2.579(Ft.), Average velocity =  11.927(Ft/s) 
 Channel flow top width =   13.317(Ft.) 
 Flow Velocity =   11.93(Ft/s) 
 Travel time  =    4.71 min. 
 Time of concentration =   15.87 min. 
 Critical depth =      3.313(Ft.) 
  Adding area flow to channel 
 Rainfall intensity (I) =      4.504(In/Hr) for a   100.0 year storm 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
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 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Rainfall intensity =      4.504(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for total area 
 (Q=KCIA) is C = 0.350  CA =     93.331 
 Subarea runoff =    338.754(CFS) for    225.420(Ac.) 
 Total runoff =    420.328(CFS) Total area =     266.660(Ac.) 
 Depth of flow =   3.253(Ft.), Average velocity =  13.595(Ft/s) 
 Critical depth =      4.188(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       15.000 to Point/Station       12.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   683.000(Ft.) 
 Downstream point elevation =   680.300(Ft.) 
 Channel length thru subarea  =   238.000(Ft.) 
 Channel base width =    0.000(Ft.) 
 Slope or 'Z' of left channel bank =  20.000 
 Slope or 'Z' of right channel bank =  20.000 
 Manning's 'N'    = 0.030 
 Maximum depth of channel  =    5.000(Ft.) 
 Flow(q) thru subarea =    420.328(CFS) 
 Depth of flow =   1.998(Ft.), Average velocity =   5.267(Ft/s) 
 Channel flow top width =   79.901(Ft.) 
 Flow Velocity =    5.27(Ft/s) 
 Travel time  =    0.75 min. 
 Time of concentration =   16.62 min. 
 Critical depth =      1.938(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       15.000 to Point/Station       12.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =    266.660(Ac.) 
 Runoff from this stream =    420.328(CFS) 
 Time of concentration =   16.62 min. 
 Rainfall intensity =     4.371(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      111.199     12.28          5.314 
 2      420.328     16.62          4.371 
 Qmax(1) = 
     1.000 *    1.000 *   111.199) + 
     1.000 *    0.739 *   420.328) + =     421.721 
 Qmax(2) = 
     0.823 *    1.000 *   111.199) + 
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     1.000 *    1.000 *   420.328) + =     511.800 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
      111.199     420.328 
 Maximum flow rates at confluence using above data: 
       421.721      511.800 
 Area of streams before confluence: 
        56.520      266.660 
 Results of confluence: 
 Total flow rate =    511.800(CFS) 
 Time of concentration =    16.620 min. 
 Effective stream area after confluence =    323.180(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       16.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   680.300(Ft.) 
 Downstream point elevation =   675.500(Ft.) 
 Channel length thru subarea  =   497.000(Ft.) 
 Channel base width =    0.000(Ft.) 
 Slope or 'Z' of left channel bank =  20.000 
 Slope or 'Z' of right channel bank =  20.000 
 Estimated mean flow rate at midpoint of channel =    511.847(CFS) 
 Manning's 'N'    = 0.030 
 Maximum depth of channel  =    5.000(Ft.) 
 Flow(q) thru subarea =    511.847(CFS) 
 Depth of flow =   2.217(Ft.), Average velocity =   5.209(Ft/s) 
 Channel flow top width =   88.663(Ft.) 
 Flow Velocity =    5.21(Ft/s) 
 Travel time  =    1.59 min. 
 Time of concentration =   18.21 min. 
 Critical depth =      2.094(Ft.) 
  Adding area flow to channel 
 Rainfall intensity (I) =      4.121(In/Hr) for a   100.0 year storm 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 The area added to the existing stream causes a 
 a lower flow rate of Q =    488.191(CFS) 
 therefore the upstream flow rate of Q =    511.800(CFS) is being used 
 Rainfall intensity =      4.121(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for total area 
 (Q=KCIA) is C = 0.350  CA =    118.471 
 Subarea runoff =      0.000(CFS) for     15.310(Ac.) 
 Total runoff =    511.800(CFS) Total area =     338.490(Ac.) 
 Depth of flow =   2.216(Ft.), Average velocity =   5.209(Ft/s) 
 Critical depth =      2.094(Ft.) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       16.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =    338.490(Ac.) 
 Runoff from this stream =    511.800(CFS) 
 Time of concentration =   18.21 min. 
 Rainfall intensity =     4.121(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       17.000 to Point/Station       18.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 2362.000(Ft.) 
 Highest elevation = 1020.300(Ft.) 
 Lowest elevation =  684.000(Ft.) 
 Elevation difference =  336.300(Ft.) Slope = 14.238 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  14.24 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.57 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  14.238^(1/3)]=   5.57 
 The initial area total distance of 2362.00 (Ft.) entered leaves a 
 remaining distance of 2262.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   6.33 minutes 
 for a distance of 2262.00 (Ft.) and a slope of 14.24 % 
 with an elevation difference of 322.06(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    6.331 Minutes 
 Tt=[(11.9*0.4284^3)/(322.06)]^.385=  6.33 
 Total initial area Ti =   5.57 minutes from Figure 3-3 formula plus 
   6.33 minutes from the Figure 3-4 formula =  11.90 minutes 
 Rainfall intensity (I) =      5.422(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     69.431(CFS) 
 Total initial stream area =       36.590(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       18.000 to Point/Station       16.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   684.000(Ft.) 
 Downstream point elevation =   675.500(Ft.) 
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 Channel length thru subarea  =   694.000(Ft.) 
 Channel base width =    0.000(Ft.) 
 Slope or 'Z' of left channel bank =  20.000 
 Slope or 'Z' of right channel bank =  20.000 
 Manning's 'N'    = 0.030 
 Maximum depth of channel  =    5.000(Ft.) 
 Flow(q) thru subarea =     69.431(CFS) 
 Depth of flow =   1.002(Ft.), Average velocity =   3.456(Ft/s) 
 Channel flow top width =   40.091(Ft.) 
 Flow Velocity =    3.46(Ft/s) 
 Travel time  =    3.35 min. 
 Time of concentration =   15.25 min. 
 Critical depth =      0.945(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       18.000 to Point/Station       16.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =     36.590(Ac.) 
 Runoff from this stream =     69.431(CFS) 
 Time of concentration =   15.25 min. 
 Rainfall intensity =     4.621(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      511.800     18.21          4.121 
 2       69.431     15.25          4.621 
 Qmax(1) = 
     1.000 *    1.000 *   511.800) + 
     0.892 *    1.000 *    69.431) + =     573.720 
 Qmax(2) = 
     1.000 *    0.837 *   511.800) + 
     1.000 *    1.000 *    69.431) + =     497.986 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
      511.800      69.431 
 Maximum flow rates at confluence using above data: 
       573.720      497.986 
 Area of streams before confluence: 
       338.490       36.590 
 Results of confluence: 
 Total flow rate =    573.720(CFS) 
 Time of concentration =    18.210 min. 
 Effective stream area after confluence =    375.080(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       18.000 to Point/Station       16.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
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 In Main Stream number: 1  
 Stream flow area =    375.080(Ac.) 
 Runoff from this stream =    573.720(CFS) 
 Time of concentration =   18.21 min. 
 Rainfall intensity =     4.121(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       20.000 to Point/Station       21.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 1411.000(Ft.) 
 Highest elevation = 1020.300(Ft.) 
 Lowest elevation =  787.000(Ft.) 
 Elevation difference =  233.300(Ft.) Slope = 16.534 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  16.53 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   5.30 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  16.534^(1/3)]=   5.30 
 The initial area total distance of 1411.00 (Ft.) entered leaves a 
 remaining distance of 1311.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   3.93 minutes 
 for a distance of 1311.00 (Ft.) and a slope of 16.53 % 
 with an elevation difference of 216.76(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    3.927 Minutes 
 Tt=[(11.9*0.2483^3)/(216.76)]^.385=  3.93 
 Total initial area Ti =   5.30 minutes from Figure 3-3 formula plus 
   3.93 minutes from the Figure 3-4 formula =   9.23 minutes 
 Rainfall intensity (I) =      6.389(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     13.730(CFS) 
 Total initial stream area =        6.140(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       21.000 to Point/Station       22.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   787.000(Ft.) 
 Downstream point elevation =   650.500(Ft.) 
 Channel length thru subarea  =   166.000(Ft.) 
 Channel base width =    0.500(Ft.) 
 Slope or 'Z' of left channel bank =   2.000 
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 Slope or 'Z' of right channel bank =   2.000 
 Manning's 'N'    = 0.016 
 Maximum depth of channel  =    1.000(Ft.) 
 Flow(q) thru subarea =     13.730(CFS) 
 Depth of flow =   0.369(Ft.), Average velocity =  30.004(Ft/s) 
 Channel flow top width =    1.978(Ft.) 
 Flow Velocity =   30.00(Ft/s) 
 Travel time  =    0.09 min. 
 Time of concentration =    9.32 min. 
 Critical depth =      1.109(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       23.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   650.500(Ft.) 
 Downstream point elevation =   624.000(Ft.) 
 Channel length thru subarea  =  1116.000(Ft.) 
 Channel base width =    0.000(Ft.) 
 Slope or 'Z' of left channel bank =  20.000 
 Slope or 'Z' of right channel bank =  20.000 
 Estimated mean flow rate at midpoint of channel =     50.273(CFS) 
 Manning's 'N'    = 0.030 
 Maximum depth of channel  =    1.000(Ft.) 
 Flow(q) thru subarea =     50.273(CFS) 
 Depth of flow =   0.784(Ft.), Average velocity =   4.086(Ft/s) 
 Channel flow top width =   31.373(Ft.) 
 Flow Velocity =    4.09(Ft/s) 
 Travel time  =    4.55 min. 
 Time of concentration =   13.87 min. 
 Critical depth =      0.828(Ft.) 
  Adding area flow to channel 
 Rainfall intensity (I) =      4.912(In/Hr) for a   100.0 year storm 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Rainfall intensity =      4.912(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for total area 
 (Q=KCIA) is C = 0.350  CA =     17.661 
 Subarea runoff =     73.014(CFS) for     44.320(Ac.) 
 Total runoff =     86.744(CFS) Total area =      50.460(Ac.) 
 Depth of flow =   0.962(Ft.), Average velocity =   4.683(Ft/s) 
 Critical depth =      1.023(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       23.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2  
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 Stream flow area =     50.460(Ac.) 
 Runoff from this stream =     86.744(CFS) 
 Time of concentration =   13.87 min. 
 Rainfall intensity =     4.912(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       30.000 to Point/Station       31.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 1131.000(Ft.) 
 Highest elevation = 1015.000(Ft.) 
 Lowest elevation =  700.000(Ft.) 
 Elevation difference =  315.000(Ft.) Slope = 27.851 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  27.85 %, in a development type of 
  Permanent Open Space    
 In Accordance With Table 3-2  
 Initial Area Time of Concentration =   6.90 minutes 
  (for slope value of  10.00 %) 
 The initial area total distance of 1131.00 (Ft.) entered leaves a 
 remaining distance of 1031.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   2.67 minutes 
 for a distance of 1031.00 (Ft.) and a slope of 27.85 % 
 with an elevation difference of 287.14(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    2.670 Minutes 
 Tt=[(11.9*0.1953^3)/(287.14)]^.385=  2.67 
 Total initial area Ti =   6.90 minutes from Table 3-2 plus 
   2.67 minutes from the Figure 3-4 formula =   9.57 minutes 
 Rainfall intensity (I) =      6.240(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     56.915(CFS) 
 Total initial stream area =       26.060(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       31.000 to Point/Station       32.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   700.000(Ft.) 
 Downstream point elevation =   605.000(Ft.) 
 Channel length thru subarea  =  1399.000(Ft.) 
 Channel base width =    3.000(Ft.) 
 Slope or 'Z' of left channel bank =   2.000 
 Slope or 'Z' of right channel bank =   2.000 
 Estimated mean flow rate at midpoint of channel =     56.940(CFS) 
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 Manning's 'N'    = 0.030 
 Maximum depth of channel  =    3.000(Ft.) 
 Flow(q) thru subarea =     56.940(CFS) 
 Depth of flow =   1.076(Ft.), Average velocity =  10.270(Ft/s) 
 Channel flow top width =    7.305(Ft.) 
 Flow Velocity =   10.27(Ft/s) 
 Travel time  =    2.27 min. 
 Time of concentration =   11.84 min. 
 Critical depth =      1.594(Ft.) 
  Adding area flow to channel 
 Rainfall intensity (I) =      5.439(In/Hr) for a   100.0 year storm 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 The area added to the existing stream causes a 
 a lower flow rate of Q =     55.343(CFS) 
 therefore the upstream flow rate of Q =     56.915(CFS) is being used 
 Rainfall intensity =      5.439(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for total area 
 (Q=KCIA) is C = 0.350  CA =     10.174 
 Subarea runoff =      0.000(CFS) for      3.010(Ac.) 
 Total runoff =     56.915(CFS) Total area =      29.070(Ac.) 
 Depth of flow =   1.076(Ft.), Average velocity =  10.269(Ft/s) 
 Critical depth =      1.594(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       31.000 to Point/Station       32.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 1 
 Stream flow area =     29.070(Ac.) 
 Runoff from this stream =     56.915(CFS) 
 Time of concentration =   11.84 min. 
 Rainfall intensity =     5.439(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       33.000 to Point/Station       34.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [UNDISTURBED NATURAL TERRAIN                 ]  
 (Permanent Open Space   )  
 Impervious value, Ai = 0.000 
 Sub-Area C Value = 0.350 
 Initial subarea total flow distance  = 1383.000(Ft.) 
 Highest elevation =  653.000(Ft.) 
 Lowest elevation =  572.000(Ft.) 
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 Elevation difference =   81.000(Ft.) Slope =  5.857 % 
 Top of Initial Area Slope adjusted by User to 26.570 % 
 Bottom of Initial Area Slope adjusted by User to  1.400 % 
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS: 
 The maximum overland flow distance is 100.00 (Ft) 
 for the top area slope value of  26.57 %, in a development type of 
  Permanent Open Space    
 In Accordance With Figure 3-3  
 Initial Area Time of Concentration =   4.52 minutes 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.3500)*( 100.000^.5)/(  26.570^(1/3)]=   4.52 
 The initial area total distance of 1383.00 (Ft.) entered leaves a 
 remaining distance of 1283.00 (Ft.) 
 Using Figure 3-4, the travel time for this distance is   9.99 minutes 
 for a distance of 1283.00 (Ft.) and a slope of  1.40 % 
 with an elevation difference of  17.96(Ft.) from the end of the top area 
 Tt = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) 
  =    9.992 Minutes 
 Tt=[(11.9*0.2430^3)/( 17.96)]^.385=  9.99 
 Total initial area Ti =   4.52 minutes from Figure 3-3 formula plus 
   9.99 minutes from the Figure 3-4 formula =  14.52 minutes 
 Rainfall intensity (I) =      4.770(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.350 
 Subarea runoff =     64.570(CFS) 
 Total initial stream area =       38.680(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       33.000 to Point/Station       34.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 3 in normal stream number 2 
 Stream flow area =     38.680(Ac.) 
 Runoff from this stream =     64.570(CFS) 
 Time of concentration =   14.52 min. 
 Rainfall intensity =     4.770(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       56.915     11.84          5.439 
 2       64.570     14.52          4.770 
 Qmax(1) = 
     1.000 *    1.000 *    56.915) + 
     1.000 *    0.816 *    64.570) + =     109.582 
 Qmax(2) = 
     0.877 *    1.000 *    56.915) + 
     1.000 *    1.000 *    64.570) + =     114.475 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
       56.915      64.570 
 Maximum flow rates at confluence using above data: 
       109.582      114.475 
 Area of streams before confluence: 
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        29.070       38.680 
 Results of confluence: 
 Total flow rate =    114.475(CFS) 
 Time of concentration =    14.517 min. 
 Effective stream area after confluence =     67.750(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       34.000 to Point/Station       34.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3  
 Stream flow area =     67.750(Ac.) 
 Runoff from this stream =    114.475(CFS) 
 Time of concentration =   14.52 min. 
 Rainfall intensity =     4.770(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      573.720     18.21          4.121 
 2       86.744     13.87          4.912 
 3      114.475     14.52          4.770 
 Qmax(1) = 
     1.000 *    1.000 *   573.720) + 
     0.839 *    1.000 *    86.744) + 
     0.864 *    1.000 *   114.475) + =     745.400 
 Qmax(2) = 
     1.000 *    0.762 *   573.720) + 
     1.000 *    1.000 *    86.744) + 
     1.000 *    0.955 *   114.475) + =     633.128 
 Qmax(3) = 
     1.000 *    0.797 *   573.720) + 
     0.971 *    1.000 *    86.744) + 
     1.000 *    1.000 *   114.475) + =     656.065 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
      573.720      86.744     114.475 
 Maximum flow rates at confluence using above data: 
       745.400      633.128      656.065 
 Area of streams before confluence: 
       375.080       50.460       67.750 
 
 
 Results of confluence: 
 Total flow rate =    745.400(CFS) 
 Time of concentration =    18.210 min. 
 Effective stream area after confluence  =    493.290(Ac.) 
 End of computations, total study area =         493.290 (Ac.) 
 



 

 

APPENDIX B 
 

100-YEAR DETENTION ANALYSIS 
 



 

 

 *****************************************                                                   *************************************** 
 *                                       *                                                   *                                     * 
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     * 
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    * 
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          * 
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       * 
 *  RUN DATE   20JAN12  TIME  15:19:54   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                 X     X  XXXXXXX   XXXXX           X  
                                                 X     X  X        X     X         XX  
                                                 X     X  X        X                X  
                                                 XXXXXXX  XXXX     X        XXXXX   X  
                                                 X     X  X        X                X  
                                                 X     X  X        X     X          X  
                                                 X     X  XXXXXXX   XXXXX          XXX 
 
 
 
 
            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 
 
            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION 
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 
 
 



 

 

                                                       HEC-1 INPUT                                             PAGE  1 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
 
                          *DIAGRAM                                                                         
 *** FREE *** 
              1           ID   OTAY HILLS QUARRY                                                             
              2           ID   100-YEAR DETENTION ANALYSIS                                                   
              3           ID   NORTHWEST OUTFLOW LOCATION                                                    
              4           IT       1 01JAN90    1200     400                                                 
  
              5           KK   BASIN                                                                         
              6           KM   RATIONAL METHOD HYDROGRAPH PROGRAM                                            
              7           KM   6-HOUR RAINFALL IS 3.4 INCHES                                                 
              8           KM   RATIONAL METHOD RUNOFF COEFFICIENT IS 0.35                                    
              9           KM   RATIONAL METHOD TIME OF CONCENTRATION IS 18.21 MINUTES                        
             10           BA  0.5861                                                                         
             11           IN      18 01JAN90    1157                                                         
             12           QI       0    26.9    28.8      30    32.6    34.1    37.8    40.1      46    49.9 
             13           QI    60.9    69.4   101.9    84.7   573.7    81.7    54.7    42.8    35.8    31.2 
             14           QI    27.8       0       0       0       0       0       0       0       0       0 
             15           QI       0       0                                                                 
  
             16           KK  DETAIN                                                                         
             17           RS       1    STOR      -1                                                         
             18           SV       0     0.6                                                                 
             19           SQ       0     559                                                                 
             20           SE     100     101                                                                 
             21           ZZ                                                                                 
 
 
 
 
 
 
 
 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
     5       BASIN 
                 V 
                 V 
    16      DETAIN 
 
 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION 



 

 

 *****************************************                                                   *************************************** 
 *                                       *                                                   *                                     * 
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     * 
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    * 
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          * 
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       * 
 *  RUN DATE   20JAN12  TIME  15:19:54   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                            OTAY HILLS QUARRY                                                             
                            100-YEAR DETENTION ANALYSIS                                                   
                            NORTHWEST OUTFLOW LOCATION                                                    
 
      IT          HYDROGRAPH TIME DATA 
                         NMIN           1  MINUTES IN COMPUTATION INTERVAL 
                        IDATE      1JAN90  STARTING DATE 
                        ITIME        1200  STARTING TIME 
                           NQ         400  NUMBER OF HYDROGRAPH ORDINATES 
                       NDDATE      1JAN90  ENDING DATE 
                       NDTIME        1839  ENDING TIME 
                       ICENT           19  CENTURY MARK 
 
                    COMPUTATION INTERVAL     .02 HOURS 
                         TOTAL TIME BASE    6.65 HOURS 
 
           ENGLISH UNITS 
                DRAINAGE AREA         SQUARE MILES 
                PRECIPITATION DEPTH   INCHES 
                LENGTH, ELEVATION     FEET 
                FLOW                  CUBIC FEET PER SECOND 
                STORAGE VOLUME        ACRE-FEET 
                SURFACE AREA          ACRES 
                TEMPERATURE           DEGREES FAHRENHEIT 
 
 
 
 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 
 
             ************** 
             *            * 
    5 KK     *     BASIN  *                                                                              
             *            * 
             ************** 
                            RATIONAL METHOD HYDROGRAPH PROGRAM                                            
                            6-HOUR RAINFALL IS 3.4 INCHES                                                 
                            RATIONAL METHOD RUNOFF COEFFICIENT IS 0.35                                    
                            RATIONAL METHOD TIME OF CONCENTRATION IS 18.21 MINUTES                        
 
   11 IN          TIME DATA FOR INPUT TIME SERIES 
                        JXMIN          18  TIME INTERVAL IN MINUTES 
                       JXDATE      1JAN90  STARTING DATE 
                       JXTIME        1157  STARTING TIME 
 
                SUBBASIN RUNOFF DATA 
 
   10 BA          SUBBASIN CHARACTERISTICS 
                        TAREA         .59  SUBBASIN AREA 
 
                                                                 *** 
  
 *********************************************************************************************************************************** 
 
                                                   HYDROGRAPH AT STATION    BASIN 
  
 *********************************************************************************************************************************** 



 

 

                                 *                                *                                * 
    DA MON HRMN  ORD      FLOW   *   DA MON HRMN  ORD      FLOW   *   DA MON HRMN  ORD      FLOW   *   DA MON HRMN  ORD      FLOW 
                                 *                                *                                * 
     1 JAN 1200    1        4.   *    1 JAN 1340  101       37.   *    1 JAN 1520  201       78.   *    1 JAN 1700  301       45. 
     1 JAN 1201    2        6.   *    1 JAN 1341  102       37.   *    1 JAN 1521  202       80.   *    1 JAN 1701  302       44. 
     1 JAN 1202    3        7.   *    1 JAN 1342  103       37.   *    1 JAN 1522  203       82.   *    1 JAN 1702  303       43. 
     1 JAN 1203    4        9.   *    1 JAN 1343  104       37.   *    1 JAN 1523  204       84.   *    1 JAN 1703  304       43. 
     1 JAN 1204    5       10.   *    1 JAN 1344  105       38.   *    1 JAN 1524  205       86.   *    1 JAN 1704  305       42. 
     1 JAN 1205    6       12.   *    1 JAN 1345  106       38.   *    1 JAN 1525  206       87.   *    1 JAN 1705  306       42. 
     1 JAN 1206    7       13.   *    1 JAN 1346  107       38.   *    1 JAN 1526  207       89.   *    1 JAN 1706  307       42. 
     1 JAN 1207    8       15.   *    1 JAN 1347  108       38.   *    1 JAN 1527  208       91.   *    1 JAN 1707  308       41. 
     1 JAN 1208    9       16.   *    1 JAN 1348  109       38.   *    1 JAN 1528  209       93.   *    1 JAN 1708  309       41. 
     1 JAN 1209   10       18.   *    1 JAN 1349  110       38.   *    1 JAN 1529  210       95.   *    1 JAN 1709  310       40. 
     1 JAN 1210   11       19.   *    1 JAN 1350  111       38.   *    1 JAN 1530  211       96.   *    1 JAN 1710  311       40. 
     1 JAN 1211   12       21.   *    1 JAN 1351  112       39.   *    1 JAN 1531  212       98.   *    1 JAN 1711  312       40. 
     1 JAN 1212   13       22.   *    1 JAN 1352  113       39.   *    1 JAN 1532  213      100.   *    1 JAN 1712  313       39. 
     1 JAN 1213   14       24.   *    1 JAN 1353  114       39.   *    1 JAN 1533  214      102.   *    1 JAN 1713  314       39. 
     1 JAN 1214   15       25.   *    1 JAN 1354  115       39.   *    1 JAN 1534  215      101.   *    1 JAN 1714  315       39. 
     1 JAN 1215   16       27.   *    1 JAN 1355  116       39.   *    1 JAN 1535  216      100.   *    1 JAN 1715  316       38. 
     1 JAN 1216   17       27.   *    1 JAN 1356  117       39.   *    1 JAN 1536  217       99.   *    1 JAN 1716  317       38. 
     1 JAN 1217   18       27.   *    1 JAN 1357  118       39.   *    1 JAN 1537  218       98.   *    1 JAN 1717  318       37. 
     1 JAN 1218   19       27.   *    1 JAN 1358  119       39.   *    1 JAN 1538  219       97.   *    1 JAN 1718  319       37. 
     1 JAN 1219   20       27.   *    1 JAN 1359  120       40.   *    1 JAN 1539  220       96.   *    1 JAN 1719  320       37. 
     1 JAN 1220   21       27.   *    1 JAN 1400  121       40.   *    1 JAN 1540  221       95.   *    1 JAN 1720  321       36. 
     1 JAN 1221   22       28.   *    1 JAN 1401  122       40.   *    1 JAN 1541  222       94.   *    1 JAN 1721  322       36. 
     1 JAN 1222   23       28.   *    1 JAN 1402  123       40.   *    1 JAN 1542  223       93.   *    1 JAN 1722  323       36. 
     1 JAN 1223   24       28.   *    1 JAN 1403  124       40.   *    1 JAN 1543  224       92.   *    1 JAN 1723  324       35. 
     1 JAN 1224   25       28.   *    1 JAN 1404  125       40.   *    1 JAN 1544  225       91.   *    1 JAN 1724  325       35. 
     1 JAN 1225   26       28.   *    1 JAN 1405  126       41.   *    1 JAN 1545  226       90.   *    1 JAN 1725  326       35. 
     1 JAN 1226   27       28.   *    1 JAN 1406  127       41.   *    1 JAN 1546  227       89.   *    1 JAN 1726  327       35. 
     1 JAN 1227   28       28.   *    1 JAN 1407  128       41.   *    1 JAN 1547  228       89.   *    1 JAN 1727  328       34. 
     1 JAN 1228   29       28.   *    1 JAN 1408  129       42.   *    1 JAN 1548  229       88.   *    1 JAN 1728  329       34. 
     1 JAN 1229   30       28.   *    1 JAN 1409  130       42.   *    1 JAN 1549  230       87.   *    1 JAN 1729  330       34. 
     1 JAN 1230   31       28.   *    1 JAN 1410  131       42.   *    1 JAN 1550  231       86.   *    1 JAN 1730  331       34. 
     1 JAN 1231   32       29.   *    1 JAN 1411  132       43.   *    1 JAN 1551  232       85.   *    1 JAN 1731  332       33. 
     1 JAN 1232   33       29.   *    1 JAN 1412  133       43.   *    1 JAN 1552  233      112.   *    1 JAN 1732  333       33. 
     1 JAN 1233   34       29.   *    1 JAN 1413  134       43.   *    1 JAN 1553  234      139.   *    1 JAN 1733  334       33. 
     1 JAN 1234   35       29.   *    1 JAN 1414  135       44.   *    1 JAN 1554  235      166.   *    1 JAN 1734  335       32. 
     1 JAN 1235   36       29.   *    1 JAN 1415  136       44.   *    1 JAN 1555  236      193.   *    1 JAN 1735  336       32. 
     1 JAN 1236   37       29.   *    1 JAN 1416  137       44.   *    1 JAN 1556  237      221.   *    1 JAN 1736  337       32. 
     1 JAN 1237   38       29.   *    1 JAN 1417  138       45.   *    1 JAN 1557  238      248.   *    1 JAN 1737  338       32. 
     1 JAN 1238   39       29.   *    1 JAN 1418  139       45.   *    1 JAN 1558  239      275.   *    1 JAN 1738  339       31. 
     1 JAN 1239   40       29.   *    1 JAN 1419  140       45.   *    1 JAN 1559  240      302.   *    1 JAN 1739  340       31. 
     1 JAN 1240   41       29.   *    1 JAN 1420  141       46.   *    1 JAN 1600  241      329.   *    1 JAN 1740  341       31. 
     1 JAN 1241   42       29.   *    1 JAN 1421  142       46.   *    1 JAN 1601  242      356.   *    1 JAN 1741  342       31. 
     1 JAN 1242   43       29.   *    1 JAN 1422  143       46.   *    1 JAN 1602  243      384.   *    1 JAN 1742  343       31. 
     1 JAN 1243   44       29.   *    1 JAN 1423  144       46.   *    1 JAN 1603  244      411.   *    1 JAN 1743  344       30. 
     1 JAN 1244   45       30.   *    1 JAN 1424  145       47.   *    1 JAN 1604  245      438.   *    1 JAN 1744  345       30. 
     1 JAN 1245   46       30.   *    1 JAN 1425  146       47.   *    1 JAN 1605  246      465.   *    1 JAN 1745  346       30. 
     1 JAN 1246   47       30.   *    1 JAN 1426  147       47.   *    1 JAN 1606  247      492.   *    1 JAN 1746  347       30. 
     1 JAN 1247   48       30.   *    1 JAN 1427  148       47.   *    1 JAN 1607  248      519.   *    1 JAN 1747  348       30. 
     1 JAN 1248   49       30.   *    1 JAN 1428  149       48.   *    1 JAN 1608  249      547.   *    1 JAN 1748  349       30. 
     1 JAN 1249   50       30.   *    1 JAN 1429  150       48.   *    1 JAN 1609  250      574.   *    1 JAN 1749  350       29. 
     1 JAN 1250   51       30.   *    1 JAN 1430  151       48.   *    1 JAN 1610  251      546.   *    1 JAN 1750  351       29. 
     1 JAN 1251   52       30.   *    1 JAN 1431  152       48.   *    1 JAN 1611  252      519.   *    1 JAN 1751  352       29. 
     1 JAN 1252   53       30.   *    1 JAN 1432  153       48.   *    1 JAN 1612  253      492.   *    1 JAN 1752  353       29. 
     1 JAN 1253   54       30.   *    1 JAN 1433  154       49.   *    1 JAN 1613  254      464.   *    1 JAN 1753  354       29. 
     1 JAN 1254   55       30.   *    1 JAN 1434  155       49.   *    1 JAN 1614  255      437.   *    1 JAN 1754  355       28. 
     1 JAN 1255   56       31.   *    1 JAN 1435  156       49.   *    1 JAN 1615  256      410.   *    1 JAN 1755  356       28. 
     1 JAN 1256   57       31.   *    1 JAN 1436  157       49.   *    1 JAN 1616  257      382.   *    1 JAN 1756  357       28. 
     1 JAN 1257   58       31.   *    1 JAN 1437  158       49.   *    1 JAN 1617  258      355.   *    1 JAN 1757  358       28. 
     1 JAN 1258   59       31.   *    1 JAN 1438  159       50.   *    1 JAN 1618  259      328.   *    1 JAN 1758  359       26. 
     1 JAN 1259   60       31.   *    1 JAN 1439  160       50.   *    1 JAN 1619  260      300.   *    1 JAN 1759  360       25. 
     1 JAN 1300   61       31.   *    1 JAN 1440  161       51.   *    1 JAN 1620  261      273.   *    1 JAN 1800  361       23. 
     1 JAN 1301   62       31.   *    1 JAN 1441  162       51.   *    1 JAN 1621  262      246.   *    1 JAN 1801  362       22. 
     1 JAN 1302   63       32.   *    1 JAN 1442  163       52.   *    1 JAN 1622  263      218.   *    1 JAN 1802  363       20. 
     1 JAN 1303   64       32.   *    1 JAN 1443  164       52.   *    1 JAN 1623  264      191.   *    1 JAN 1803  364       19. 
     1 JAN 1304   65       32.   *    1 JAN 1444  165       53.   *    1 JAN 1624  265      164.   *    1 JAN 1804  365       17. 
     1 JAN 1305   66       32.   *    1 JAN 1445  166       54.   *    1 JAN 1625  266      136.   *    1 JAN 1805  366       15. 
     1 JAN 1306   67       32.   *    1 JAN 1446  167       54.   *    1 JAN 1626  267      109.   *    1 JAN 1806  367       14. 
     1 JAN 1307   68       32.   *    1 JAN 1447  168       55.   *    1 JAN 1627  268       82.   *    1 JAN 1807  368       12. 



 

 

     1 JAN 1308   69       32.   *    1 JAN 1448  169       55.   *    1 JAN 1628  269       80.   *    1 JAN 1808  369       11. 
     1 JAN 1309   70       33.   *    1 JAN 1449  170       56.   *    1 JAN 1629  270       79.   *    1 JAN 1809  370        9. 
     1 JAN 1310   71       33.   *    1 JAN 1450  171       57.   *    1 JAN 1630  271       77.   *    1 JAN 1810  371        8. 
     1 JAN 1311   72       33.   *    1 JAN 1451  172       57.   *    1 JAN 1631  272       76.   *    1 JAN 1811  372        6. 
     1 JAN 1312   73       33.   *    1 JAN 1452  173       58.   *    1 JAN 1632  273       74.   *    1 JAN 1812  373        5. 
     1 JAN 1313   74       33.   *    1 JAN 1453  174       58.   *    1 JAN 1633  274       73.   *    1 JAN 1813  374        3. 
     1 JAN 1314   75       33.   *    1 JAN 1454  175       59.   *    1 JAN 1634  275       71.   *    1 JAN 1814  375        2. 
     1 JAN 1315   76       33.   *    1 JAN 1455  176       60.   *    1 JAN 1635  276       70.   *    1 JAN 1815  376        0. 
     1 JAN 1316   77       33.   *    1 JAN 1456  177       60.   *    1 JAN 1636  277       68.   *    1 JAN 1816  377        0. 
     1 JAN 1317   78       33.   *    1 JAN 1457  178       61.   *    1 JAN 1637  278       67.   *    1 JAN 1817  378        0. 
     1 JAN 1318   79       33.   *    1 JAN 1458  179       61.   *    1 JAN 1638  279       65.   *    1 JAN 1818  379        0. 
     1 JAN 1319   80       33.   *    1 JAN 1459  180       62.   *    1 JAN 1639  280       64.   *    1 JAN 1819  380        0. 
     1 JAN 1320   81       34.   *    1 JAN 1500  181       62.   *    1 JAN 1640  281       62.   *    1 JAN 1820  381        0. 
     1 JAN 1321   82       34.   *    1 JAN 1501  182       63.   *    1 JAN 1641  282       61.   *    1 JAN 1821  382        0. 
     1 JAN 1322   83       34.   *    1 JAN 1502  183       63.   *    1 JAN 1642  283       59.   *    1 JAN 1822  383        0. 
     1 JAN 1323   84       34.   *    1 JAN 1503  184       64.   *    1 JAN 1643  284       58.   *    1 JAN 1823  384        0. 
     1 JAN 1324   85       34.   *    1 JAN 1504  185       64.   *    1 JAN 1644  285       56.   *    1 JAN 1824  385        0. 
     1 JAN 1325   86       34.   *    1 JAN 1505  186       65.   *    1 JAN 1645  286       55.   *    1 JAN 1825  386        0. 
     1 JAN 1326   87       34.   *    1 JAN 1506  187       65.   *    1 JAN 1646  287       54.   *    1 JAN 1826  387        0. 
     1 JAN 1327   88       34.   *    1 JAN 1507  188       66.   *    1 JAN 1647  288       53.   *    1 JAN 1827  388        0. 
     1 JAN 1328   89       34.   *    1 JAN 1508  189       66.   *    1 JAN 1648  289       53.   *    1 JAN 1828  389        0. 
     1 JAN 1329   90       35.   *    1 JAN 1509  190       67.   *    1 JAN 1649  290       52.   *    1 JAN 1829  390        0. 
     1 JAN 1330   91       35.   *    1 JAN 1510  191       67.   *    1 JAN 1650  291       51.   *    1 JAN 1830  391        0. 
     1 JAN 1331   92       35.   *    1 JAN 1511  192       68.   *    1 JAN 1651  292       51.   *    1 JAN 1831  392        0. 
     1 JAN 1332   93       35.   *    1 JAN 1512  193       68.   *    1 JAN 1652  293       50.   *    1 JAN 1832  393        0. 
     1 JAN 1333   94       35.   *    1 JAN 1513  194       68.   *    1 JAN 1653  294       49.   *    1 JAN 1833  394        0. 
     1 JAN 1334   95       36.   *    1 JAN 1514  195       69.   *    1 JAN 1654  295       49.   *    1 JAN 1834  395        0. 
     1 JAN 1335   96       36.   *    1 JAN 1515  196       69.   *    1 JAN 1655  296       48.   *    1 JAN 1835  396        0. 
     1 JAN 1336   97       36.   *    1 JAN 1516  197       71.   *    1 JAN 1656  297       47.   *    1 JAN 1836  397        0. 
     1 JAN 1337   98       36.   *    1 JAN 1517  198       73.   *    1 JAN 1657  298       47.   *    1 JAN 1837  398        0. 
     1 JAN 1338   99       36.   *    1 JAN 1518  199       75.   *    1 JAN 1658  299       46.   *    1 JAN 1838  399        0. 
     1 JAN 1339  100       37.   *    1 JAN 1519  200       77.   *    1 JAN 1659  300       45.   *    1 JAN 1839  400        0. 
                                 *                                *                                * 
 *********************************************************************************************************************************** 
 
  PEAK FLOW     TIME                          MAXIMUM AVERAGE FLOW 
                                      6-HR       24-HR       72-HR      6.65-HR 
+   (CFS)       (HR) 
                           (CFS) 
+     574.      4.15                   74.         67.         67.          67. 
                        (INCHES)     1.177       1.182       1.182        1.182 
                         (AC-FT)       37.         37.         37.          37. 
 
                         CUMULATIVE AREA =     .59 SQ MI 
 
 
 
 
 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 
 
             ************** 
             *            * 
   16 KK     *    DETAIN  *                                                                              
             *            * 
             ************** 
 
                HYDROGRAPH ROUTING DATA 
 
   17 RS          STORAGE ROUTING 
                        NSTPS           1  NUMBER OF SUBREACHES 
                         ITYP        STOR  TYPE OF INITIAL CONDITION 
                       RSVRIC       -1.00  INITIAL CONDITION 
                            X         .00 WORKING R AND D COEFFICIENT  
 
   18 SV            STORAGE          .0        .6 
 
   19 SQ          DISCHARGE          0.      559. 
 
   20 SE          ELEVATION      100.00    101.00 
 



 

 

                                                                 *** 
  
 *********************************************************************************************************************************** 
 
                                                   HYDROGRAPH AT STATION   DETAIN 
  
 *********************************************************************************************************************************** 
                                            *                                           * 
  DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE * DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE * DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE 
                                            *                                           * 
   1 JAN 1200   1       4.       .0   100.0 *  1 JAN 1414 135      43.       .0   100.1 *  1 JAN 1628 269      86.       .1   100.2 
   1 JAN 1201   2       5.       .0   100.0 *  1 JAN 1415 136      44.       .0   100.1 *  1 JAN 1629 270      81.       .1   100.1 
   1 JAN 1202   3       6.       .0   100.0 *  1 JAN 1416 137      44.       .0   100.1 *  1 JAN 1630 271      79.       .1   100.1 
   1 JAN 1203   4       8.       .0   100.0 *  1 JAN 1417 138      44.       .0   100.1 *  1 JAN 1631 272      77.       .1   100.1 
   1 JAN 1204   5       9.       .0   100.0 *  1 JAN 1418 139      45.       .0   100.1 *  1 JAN 1632 273      75.       .1   100.1 
   1 JAN 1205   6      11.       .0   100.0 *  1 JAN 1419 140      45.       .0   100.1 *  1 JAN 1633 274      74.       .1   100.1 
   1 JAN 1206   7      12.       .0   100.0 *  1 JAN 1420 141      45.       .0   100.1 *  1 JAN 1634 275      72.       .1   100.1 
   1 JAN 1207   8      14.       .0   100.0 *  1 JAN 1421 142      46.       .0   100.1 *  1 JAN 1635 276      71.       .1   100.1 
   1 JAN 1208   9      15.       .0   100.0 *  1 JAN 1422 143      46.       .0   100.1 *  1 JAN 1636 277      69.       .1   100.1 
   1 JAN 1209  10      17.       .0   100.0 *  1 JAN 1423 144      46.       .0   100.1 *  1 JAN 1637 278      68.       .1   100.1 
   1 JAN 1210  11      18.       .0   100.0 *  1 JAN 1424 145      46.       .0   100.1 *  1 JAN 1638 279      66.       .1   100.1 
   1 JAN 1211  12      20.       .0   100.0 *  1 JAN 1425 146      47.       .1   100.1 *  1 JAN 1639 280      65.       .1   100.1 
   1 JAN 1212  13      21.       .0   100.0 *  1 JAN 1426 147      47.       .1   100.1 *  1 JAN 1640 281      63.       .1   100.1 
   1 JAN 1213  14      23.       .0   100.0 *  1 JAN 1427 148      47.       .1   100.1 *  1 JAN 1641 282      62.       .1   100.1 
   1 JAN 1214  15      24.       .0   100.0 *  1 JAN 1428 149      47.       .1   100.1 *  1 JAN 1642 283      60.       .1   100.1 
   1 JAN 1215  16      26.       .0   100.0 *  1 JAN 1429 150      48.       .1   100.1 *  1 JAN 1643 284      59.       .1   100.1 
   1 JAN 1216  17      27.       .0   100.0 *  1 JAN 1430 151      48.       .1   100.1 *  1 JAN 1644 285      57.       .1   100.1 
   1 JAN 1217  18      27.       .0   100.0 *  1 JAN 1431 152      48.       .1   100.1 *  1 JAN 1645 286      56.       .1   100.1 
   1 JAN 1218  19      27.       .0   100.0 *  1 JAN 1432 153      48.       .1   100.1 *  1 JAN 1646 287      55.       .1   100.1 
   1 JAN 1219  20      27.       .0   100.0 *  1 JAN 1433 154      48.       .1   100.1 *  1 JAN 1647 288      54.       .1   100.1 
   1 JAN 1220  21      27.       .0   100.0 *  1 JAN 1434 155      49.       .1   100.1 *  1 JAN 1648 289      53.       .1   100.1 
   1 JAN 1221  22      27.       .0   100.0 *  1 JAN 1435 156      49.       .1   100.1 *  1 JAN 1649 290      53.       .1   100.1 
   1 JAN 1222  23      28.       .0   100.0 *  1 JAN 1436 157      49.       .1   100.1 *  1 JAN 1650 291      52.       .1   100.1 
   1 JAN 1223  24      28.       .0   100.0 *  1 JAN 1437 158      49.       .1   100.1 *  1 JAN 1651 292      51.       .1   100.1 
   1 JAN 1224  25      28.       .0   100.0 *  1 JAN 1438 159      50.       .1   100.1 *  1 JAN 1652 293      51.       .1   100.1 
   1 JAN 1225  26      28.       .0   100.0 *  1 JAN 1439 160      50.       .1   100.1 *  1 JAN 1653 294      50.       .1   100.1 
   1 JAN 1226  27      28.       .0   100.1 *  1 JAN 1440 161      50.       .1   100.1 *  1 JAN 1654 295      49.       .1   100.1 
   1 JAN 1227  28      28.       .0   100.1 *  1 JAN 1441 162      51.       .1   100.1 *  1 JAN 1655 296      49.       .1   100.1 
   1 JAN 1228  29      28.       .0   100.1 *  1 JAN 1442 163      51.       .1   100.1 *  1 JAN 1656 297      48.       .1   100.1 
   1 JAN 1229  30      28.       .0   100.1 *  1 JAN 1443 164      52.       .1   100.1 *  1 JAN 1657 298      47.       .1   100.1 
   1 JAN 1230  31      28.       .0   100.1 *  1 JAN 1444 165      52.       .1   100.1 *  1 JAN 1658 299      47.       .1   100.1 
   1 JAN 1231  32      29.       .0   100.1 *  1 JAN 1445 166      53.       .1   100.1 *  1 JAN 1659 300      46.       .0   100.1 
   1 JAN 1232  33      29.       .0   100.1 *  1 JAN 1446 167      54.       .1   100.1 *  1 JAN 1700 301      45.       .0   100.1 
   1 JAN 1233  34      29.       .0   100.1 *  1 JAN 1447 168      54.       .1   100.1 *  1 JAN 1701 302      45.       .0   100.1 
   1 JAN 1234  35      29.       .0   100.1 *  1 JAN 1448 169      55.       .1   100.1 *  1 JAN 1702 303      44.       .0   100.1 
   1 JAN 1235  36      29.       .0   100.1 *  1 JAN 1449 170      56.       .1   100.1 *  1 JAN 1703 304      43.       .0   100.1 
   1 JAN 1236  37      29.       .0   100.1 *  1 JAN 1450 171      56.       .1   100.1 *  1 JAN 1704 305      43.       .0   100.1 
   1 JAN 1237  38      29.       .0   100.1 *  1 JAN 1451 172      57.       .1   100.1 *  1 JAN 1705 306      42.       .0   100.1 
   1 JAN 1238  39      29.       .0   100.1 *  1 JAN 1452 173      57.       .1   100.1 *  1 JAN 1706 307      42.       .0   100.1 
   1 JAN 1239  40      29.       .0   100.1 *  1 JAN 1453 174      58.       .1   100.1 *  1 JAN 1707 308      42.       .0   100.1 
   1 JAN 1240  41      29.       .0   100.1 *  1 JAN 1454 175      59.       .1   100.1 *  1 JAN 1708 309      41.       .0   100.1 
   1 JAN 1241  42      29.       .0   100.1 *  1 JAN 1455 176      59.       .1   100.1 *  1 JAN 1709 310      41.       .0   100.1 
   1 JAN 1242  43      29.       .0   100.1 *  1 JAN 1456 177      60.       .1   100.1 *  1 JAN 1710 311      40.       .0   100.1 
   1 JAN 1243  44      29.       .0   100.1 *  1 JAN 1457 178      60.       .1   100.1 *  1 JAN 1711 312      40.       .0   100.1 
   1 JAN 1244  45      29.       .0   100.1 *  1 JAN 1458 179      61.       .1   100.1 *  1 JAN 1712 313      40.       .0   100.1 
   1 JAN 1245  46      30.       .0   100.1 *  1 JAN 1459 180      61.       .1   100.1 *  1 JAN 1713 314      39.       .0   100.1 
   1 JAN 1246  47      30.       .0   100.1 *  1 JAN 1500 181      62.       .1   100.1 *  1 JAN 1714 315      39.       .0   100.1 
   1 JAN 1247  48      30.       .0   100.1 *  1 JAN 1501 182      62.       .1   100.1 *  1 JAN 1715 316      38.       .0   100.1 
   1 JAN 1248  49      30.       .0   100.1 *  1 JAN 1502 183      63.       .1   100.1 *  1 JAN 1716 317      38.       .0   100.1 
   1 JAN 1249  50      30.       .0   100.1 *  1 JAN 1503 184      63.       .1   100.1 *  1 JAN 1717 318      38.       .0   100.1 
   1 JAN 1250  51      30.       .0   100.1 *  1 JAN 1504 185      64.       .1   100.1 *  1 JAN 1718 319      37.       .0   100.1 
   1 JAN 1251  52      30.       .0   100.1 *  1 JAN 1505 186      64.       .1   100.1 *  1 JAN 1719 320      37.       .0   100.1 
   1 JAN 1252  53      30.       .0   100.1 *  1 JAN 1506 187      65.       .1   100.1 *  1 JAN 1720 321      36.       .0   100.1 
   1 JAN 1253  54      30.       .0   100.1 *  1 JAN 1507 188      65.       .1   100.1 *  1 JAN 1721 322      36.       .0   100.1 
   1 JAN 1254  55      30.       .0   100.1 *  1 JAN 1508 189      66.       .1   100.1 *  1 JAN 1722 323      36.       .0   100.1 
   1 JAN 1255  56      30.       .0   100.1 *  1 JAN 1509 190      66.       .1   100.1 *  1 JAN 1723 324      35.       .0   100.1 
   1 JAN 1256  57      31.       .0   100.1 *  1 JAN 1510 191      67.       .1   100.1 *  1 JAN 1724 325      35.       .0   100.1 
   1 JAN 1257  58      31.       .0   100.1 *  1 JAN 1511 192      67.       .1   100.1 *  1 JAN 1725 326      35.       .0   100.1 
   1 JAN 1258  59      31.       .0   100.1 *  1 JAN 1512 193      68.       .1   100.1 *  1 JAN 1726 327      35.       .0   100.1 
   1 JAN 1259  60      31.       .0   100.1 *  1 JAN 1513 194      68.       .1   100.1 *  1 JAN 1727 328      34.       .0   100.1 
   1 JAN 1300  61      31.       .0   100.1 *  1 JAN 1514 195      69.       .1   100.1 *  1 JAN 1728 329      34.       .0   100.1 



 

 

   1 JAN 1301  62      31.       .0   100.1 *  1 JAN 1515 196      69.       .1   100.1 *  1 JAN 1729 330      34.       .0   100.1 
   1 JAN 1302  63      31.       .0   100.1 *  1 JAN 1516 197      70.       .1   100.1 *  1 JAN 1730 331      34.       .0   100.1 
   1 JAN 1303  64      32.       .0   100.1 *  1 JAN 1517 198      72.       .1   100.1 *  1 JAN 1731 332      33.       .0   100.1 
   1 JAN 1304  65      32.       .0   100.1 *  1 JAN 1518 199      73.       .1   100.1 *  1 JAN 1732 333      33.       .0   100.1 
   1 JAN 1305  66      32.       .0   100.1 *  1 JAN 1519 200      75.       .1   100.1 *  1 JAN 1733 334      33.       .0   100.1 
   1 JAN 1306  67      32.       .0   100.1 *  1 JAN 1520 201      77.       .1   100.1 *  1 JAN 1734 335      33.       .0   100.1 
   1 JAN 1307  68      32.       .0   100.1 *  1 JAN 1521 202      79.       .1   100.1 *  1 JAN 1735 336      32.       .0   100.1 
   1 JAN 1308  69      32.       .0   100.1 *  1 JAN 1522 203      81.       .1   100.1 *  1 JAN 1736 337      32.       .0   100.1 
   1 JAN 1309  70      32.       .0   100.1 *  1 JAN 1523 204      82.       .1   100.1 *  1 JAN 1737 338      32.       .0   100.1 
   1 JAN 1310  71      33.       .0   100.1 *  1 JAN 1524 205      84.       .1   100.2 *  1 JAN 1738 339      32.       .0   100.1 
   1 JAN 1311  72      33.       .0   100.1 *  1 JAN 1525 206      86.       .1   100.2 *  1 JAN 1739 340      31.       .0   100.1 
   1 JAN 1312  73      33.       .0   100.1 *  1 JAN 1526 207      88.       .1   100.2 *  1 JAN 1740 341      31.       .0   100.1 
   1 JAN 1313  74      33.       .0   100.1 *  1 JAN 1527 208      90.       .1   100.2 *  1 JAN 1741 342      31.       .0   100.1 
   1 JAN 1314  75      33.       .0   100.1 *  1 JAN 1528 209      91.       .1   100.2 *  1 JAN 1742 343      31.       .0   100.1 
   1 JAN 1315  76      33.       .0   100.1 *  1 JAN 1529 210      93.       .1   100.2 *  1 JAN 1743 344      31.       .0   100.1 
   1 JAN 1316  77      33.       .0   100.1 *  1 JAN 1530 211      95.       .1   100.2 *  1 JAN 1744 345      30.       .0   100.1 
   1 JAN 1317  78      33.       .0   100.1 *  1 JAN 1531 212      97.       .1   100.2 *  1 JAN 1745 346      30.       .0   100.1 
   1 JAN 1318  79      33.       .0   100.1 *  1 JAN 1532 213      99.       .1   100.2 *  1 JAN 1746 347      30.       .0   100.1 
   1 JAN 1319  80      33.       .0   100.1 *  1 JAN 1533 214     100.       .1   100.2 *  1 JAN 1747 348      30.       .0   100.1 
   1 JAN 1320  81      33.       .0   100.1 *  1 JAN 1534 215     101.       .1   100.2 *  1 JAN 1748 349      30.       .0   100.1 
   1 JAN 1321  82      34.       .0   100.1 *  1 JAN 1535 216     101.       .1   100.2 *  1 JAN 1749 350      29.       .0   100.1 
   1 JAN 1322  83      34.       .0   100.1 *  1 JAN 1536 217     100.       .1   100.2 *  1 JAN 1750 351      29.       .0   100.1 
   1 JAN 1323  84      34.       .0   100.1 *  1 JAN 1537 218      99.       .1   100.2 *  1 JAN 1751 352      29.       .0   100.1 
   1 JAN 1324  85      34.       .0   100.1 *  1 JAN 1538 219      98.       .1   100.2 *  1 JAN 1752 353      29.       .0   100.1 
   1 JAN 1325  86      34.       .0   100.1 *  1 JAN 1539 220      97.       .1   100.2 *  1 JAN 1753 354      29.       .0   100.1 
   1 JAN 1326  87      34.       .0   100.1 *  1 JAN 1540 221      96.       .1   100.2 *  1 JAN 1754 355      29.       .0   100.1 
   1 JAN 1327  88      34.       .0   100.1 *  1 JAN 1541 222      95.       .1   100.2 *  1 JAN 1755 356      28.       .0   100.1 
   1 JAN 1328  89      34.       .0   100.1 *  1 JAN 1542 223      94.       .1   100.2 *  1 JAN 1756 357      28.       .0   100.1 
   1 JAN 1329  90      34.       .0   100.1 *  1 JAN 1543 224      93.       .1   100.2 *  1 JAN 1757 358      28.       .0   100.0 
   1 JAN 1330  91      35.       .0   100.1 *  1 JAN 1544 225      92.       .1   100.2 *  1 JAN 1758 359      27.       .0   100.0 
   1 JAN 1331  92      35.       .0   100.1 *  1 JAN 1545 226      91.       .1   100.2 *  1 JAN 1759 360      26.       .0   100.0 
   1 JAN 1332  93      35.       .0   100.1 *  1 JAN 1546 227      90.       .1   100.2 *  1 JAN 1800 361      24.       .0   100.0 
   1 JAN 1333  94      35.       .0   100.1 *  1 JAN 1547 228      89.       .1   100.2 *  1 JAN 1801 362      23.       .0   100.0 
   1 JAN 1334  95      35.       .0   100.1 *  1 JAN 1548 229      88.       .1   100.2 *  1 JAN 1802 363      21.       .0   100.0 
   1 JAN 1335  96      36.       .0   100.1 *  1 JAN 1549 230      87.       .1   100.2 *  1 JAN 1803 364      20.       .0   100.0 
   1 JAN 1336  97      36.       .0   100.1 *  1 JAN 1550 231      86.       .1   100.2 *  1 JAN 1804 365      18.       .0   100.0 
   1 JAN 1337  98      36.       .0   100.1 *  1 JAN 1551 232      85.       .1   100.2 *  1 JAN 1805 366      17.       .0   100.0 
   1 JAN 1338  99      36.       .0   100.1 *  1 JAN 1552 233      95.       .1   100.2 *  1 JAN 1806 367      15.       .0   100.0 
   1 JAN 1339 100      36.       .0   100.1 *  1 JAN 1553 234     119.       .1   100.2 *  1 JAN 1807 368      14.       .0   100.0 
   1 JAN 1340 101      37.       .0   100.1 *  1 JAN 1554 235     145.       .2   100.3 *  1 JAN 1808 369      12.       .0   100.0 
   1 JAN 1341 102      37.       .0   100.1 *  1 JAN 1555 236     172.       .2   100.3 *  1 JAN 1809 370      10.       .0   100.0 
   1 JAN 1342 103      37.       .0   100.1 *  1 JAN 1556 237     199.       .2   100.4 *  1 JAN 1810 371       9.       .0   100.0 
   1 JAN 1343 104      37.       .0   100.1 *  1 JAN 1557 238     227.       .2   100.4 *  1 JAN 1811 372       7.       .0   100.0 
   1 JAN 1344 105      37.       .0   100.1 *  1 JAN 1558 239     254.       .3   100.5 *  1 JAN 1812 373       6.       .0   100.0 
   1 JAN 1345 106      38.       .0   100.1 *  1 JAN 1559 240     281.       .3   100.5 *  1 JAN 1813 374       4.       .0   100.0 
   1 JAN 1346 107      38.       .0   100.1 *  1 JAN 1600 241     308.       .3   100.6 *  1 JAN 1814 375       3.       .0   100.0 
   1 JAN 1347 108      38.       .0   100.1 *  1 JAN 1601 242     335.       .4   100.6 *  1 JAN 1815 376       1.       .0   100.0 
   1 JAN 1348 109      38.       .0   100.1 *  1 JAN 1602 243     362.       .4   100.6 *  1 JAN 1816 377       0.       .0   100.0 
   1 JAN 1349 110      38.       .0   100.1 *  1 JAN 1603 244     390.       .4   100.7 *  1 JAN 1817 378       0.       .0   100.0 
   1 JAN 1350 111      38.       .0   100.1 *  1 JAN 1604 245     417.       .4   100.7 *  1 JAN 1818 379       0.       .0   100.0 
   1 JAN 1351 112      38.       .0   100.1 *  1 JAN 1605 246     444.       .5   100.8 *  1 JAN 1819 380       0.       .0   100.0 
   1 JAN 1352 113      39.       .0   100.1 *  1 JAN 1606 247     471.       .5   100.8 *  1 JAN 1820 381       0.       .0   100.0 
   1 JAN 1353 114      39.       .0   100.1 *  1 JAN 1607 248     498.       .5   100.9 *  1 JAN 1821 382       0.       .0   100.0 
   1 JAN 1354 115      39.       .0   100.1 *  1 JAN 1608 249     525.       .6   100.9 *  1 JAN 1822 383       0.       .0   100.0 
   1 JAN 1355 116      39.       .0   100.1 *  1 JAN 1609 250     553.       .6   101.0 *  1 JAN 1823 384       0.       .0   100.0 
   1 JAN 1356 117      39.       .0   100.1 *  1 JAN 1610 251     558.       .6   101.0 *  1 JAN 1824 385       0.       .0   100.0 
   1 JAN 1357 118      39.       .0   100.1 *  1 JAN 1611 252     538.       .6   101.0 *  1 JAN 1825 386       0.       .0   100.0 
   1 JAN 1358 119      39.       .0   100.1 *  1 JAN 1612 253     513.       .6   100.9 *  1 JAN 1826 387       0.       .0   100.0 
   1 JAN 1359 120      39.       .0   100.1 *  1 JAN 1613 254     486.       .5   100.9 *  1 JAN 1827 388       0.       .0   100.0 
   1 JAN 1400 121      40.       .0   100.1 *  1 JAN 1614 255     458.       .5   100.8 *  1 JAN 1828 389       0.       .0   100.0 
   1 JAN 1401 122      40.       .0   100.1 *  1 JAN 1615 256     431.       .5   100.8 *  1 JAN 1829 390       0.       .0   100.0 
   1 JAN 1402 123      40.       .0   100.1 *  1 JAN 1616 257     404.       .4   100.7 *  1 JAN 1830 391       0.       .0   100.0 
   1 JAN 1403 124      40.       .0   100.1 *  1 JAN 1617 258     376.       .4   100.7 *  1 JAN 1831 392       0.       .0   100.0 
   1 JAN 1404 125      40.       .0   100.1 *  1 JAN 1618 259     349.       .4   100.6 *  1 JAN 1832 393       0.       .0   100.0 
   1 JAN 1405 126      41.       .0   100.1 *  1 JAN 1619 260     322.       .3   100.6 *  1 JAN 1833 394       0.       .0   100.0 
   1 JAN 1406 127      41.       .0   100.1 *  1 JAN 1620 261     294.       .3   100.5 *  1 JAN 1834 395       0.       .0   100.0 
   1 JAN 1407 128      41.       .0   100.1 *  1 JAN 1621 262     267.       .3   100.5 *  1 JAN 1835 396       0.       .0   100.0 
   1 JAN 1408 129      41.       .0   100.1 *  1 JAN 1622 263     240.       .3   100.4 *  1 JAN 1836 397       0.       .0   100.0 
   1 JAN 1409 130      42.       .0   100.1 *  1 JAN 1623 264     212.       .2   100.4 *  1 JAN 1837 398       0.       .0   100.0 
   1 JAN 1410 131      42.       .0   100.1 *  1 JAN 1624 265     185.       .2   100.3 *  1 JAN 1838 399       0.       .0   100.0 
   1 JAN 1411 132      42.       .0   100.1 *  1 JAN 1625 266     158.       .2   100.3 *  1 JAN 1839 400       0.       .0   100.0 



 

 

   1 JAN 1412 133      43.       .0   100.1 *  1 JAN 1626 267     130.       .1   100.2 * 
   1 JAN 1413 134      43.       .0   100.1 *  1 JAN 1627 268     103.       .1   100.2 * 
                                            *                                           * 
 *********************************************************************************************************************************** 
 
  PEAK FLOW     TIME                          MAXIMUM AVERAGE FLOW 
                                      6-HR       24-HR       72-HR      6.65-HR 
+   (CFS)       (HR) 
                           (CFS) 
+     558.      4.17                   74.         67.         67.          67. 
                        (INCHES)     1.177       1.182       1.182        1.182 
                         (AC-FT)       37.         37.         37.          37. 
 
 PEAK STORAGE   TIME                         MAXIMUM AVERAGE STORAGE 
                                      6-HR       24-HR       72-HR      6.65-HR 
+  (AC-FT)      (HR) 
        1.      4.17                    0.          0.          0.           0. 
 
  PEAK STAGE    TIME                          MAXIMUM AVERAGE STAGE 
                                      6-HR       24-HR       72-HR      6.65-HR 
+   (FEET)      (HR) 
    101.00      4.17                100.13      100.12      100.12       100.12 
 
                         CUMULATIVE AREA =     .59 SQ MI 
 



 

 

 
                                                           RUNOFF SUMMARY 
                                                   FLOW IN CUBIC FEET PER SECOND 
                                                TIME IN HOURS,  AREA IN SQUARE MILES 
 
                                       PEAK   TIME OF     AVERAGE FLOW FOR MAXIMUM PERIOD      BASIN     MAXIMUM     TIME OF 
          OPERATION       STATION      FLOW     PEAK                                            AREA      STAGE     MAX STAGE 
+                                                          6-HOUR     24-HOUR     72-HOUR 
 
          HYDROGRAPH AT 
+                           BASIN       574.    4.15          74.         67.         67.        .59 
 
          ROUTED TO 
+                          DETAIN       558.    4.17          74.         67.         67.        .59 
+                                                                                                         101.00        4.17 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 
 



EXISTING CONDITION

RATIONAL METHOD WORK MAP



PROPOSED CONDITION

RATIONAL METHOD WORK MAP



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
Geologic Reconnaissance & Slope Stability Analysis 



December 4, 2014

Superior Ready Mix Concrete, L.P. CWE 2110171.02R

1508 West Mission Road

Escondido, California  92029

Subject: Revised Report of Supplemental Slope Stability Analyses and Reclamation Fill

Settlement, Proposed Otay Hills Quarry, Alta Road and Otay Mesa Road,

San Diego County, California.

Dear Ladies and Gentlemen,

In accordance with your request and our Proposal dated March 17, 2011, Christian Wheeler

Engineering has prepared this revised report to provide the results of our supplemental slope stability

analyses for the subject project.  Our supplemental analyses addressed the proposed Phase 2A, 2B, and

2C cut (extraction) slopes, the proposed Phases 3A, 3B, 3C, and 3D cut (extraction) slopes, the

proposed Phases 4B, 4C, and 4D fill (reclamation) slopes, and the final (post reclamation) project cut

and fill slopes. Full descriptions of the site’s physical and geologic conditions as well as the scope of

the proposed quarry project have been provided in our referenced Report of Geologic Reconnaissance

(CWE, 2011).

SUPPLEMETNAL STABILITY ANALYSES: As described in our referenced report (CWE, 2011),

“Global stability of steep rock slopes, such as those proposed for the quarry operation, depends on

several factors such as type of rock, rock strength, orientation of fractures or other planes of weakness,

and slope angles.  In quarry operations with steep, high slopes, factors of safety typically range from

approximately 1.2 to greater than 1.5.  The previous slope stability analysis of the site performed by

Testing Engineers in 2005 indicated that the proposed cut slopes should be adequately stable to the

proposed heights for slopes as steep as 1:1 (horizontal to vertical), and possibly as steep as 0.5:1. Based

on our review of those calculations, as well as our review of other available data pertaining to the

stability of rock slopes in quarry operations, it is our opinion that the previous slope stability analysis

by Testing Engineers adequately addresses the stability of the proposed cut slopes.”

CHRISTIAN WHEELER
E N G I N E E R I N G

3 9 8 0 H o m e A v e n u e  S a n  D i e g o ,  C A 9 2 1 0 5  6 1 9 - 5 5 0 - 1 7 0 0  F A X 6 1 9 - 5 5 0 - 1 7 0 1
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Our initial supplemental analyses performed in the preparation of this report included rock slope

stability analyses (modelling planar and wedge failures) of the steepest of the proposed extraction (cut)

slopes during Phases 2A, 2B, 2C, 3A, 3B, 3C, and 3D of the project utilizing the referenced Rockpack

III © software prepared by C.F. Watts & Associates. Analyses of the extraction slopes that will remain

as part of the project after the completion of the Phase 4E reclamation phase were also conducted.

The findings presented herein are based on the assumption that the geologic conditions at the site,

including rock type, rock strength, and degree and pattern of fracturing, are similar to those described

in the Geotechnical Evaluation Report, Proposed Otay Hills Quarry prepared by Testing Engineers in

September 2005.

The following Table I presents the results (factors-of-safety against failure) of our static and pseudo-

static rock slope analyses for the extraction slopes proposed for this project as well as the final cut

slopes to remain upon completion of Phase 4E (completion of reclamation).  It should be noted that

within Phase 2 of the project the interim and side quarry slopes will be approximately 1:1 (H:V) and

during Phase 3 the interim extraction slopes will be approximately 1:1 (H:V) while the side quarry

slopes will be cut at inclinations of  0.5:1 (H:V).  Our analyses of the Phase 3 slopes focused on the

steeper, side quarry slopes.

TABLE I – EXTRACTION & FINAL CUT SLOPES

Phase Description of Extraction Slope Static F.O.S.
Pseudo-Static

F.O.S.

2A 175’ high @ 1:1 (H:V) inclination 4.1 3.2

2B 175’ high @ 1:1 (H:V) inclination 4.1 3.2

2C 165’ high @ 1:1 (H:V) inclination 4.3 3.4

3A
260’ high @ 0.5:1 (H:V) inclination

with 1:1 cut above
2.4 2.1

3B
525’ high @ 0.5:1 (H:V) inclination

with 1:1 cut above
1.4 1.2

3C
525’ high @ 0.5:1 (H:V) inclination

with 1:1 cut above
1.4 1.2

3D
500’ high @ 0.5:1 (H:V) inclination

with 1:1 cut above
1.5 1.2

Final Cut

Slopes
200’ high @ 1:1 (H:V) inclination 4.7 3.7
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The results of our rock slope stability analyses indicate that the steepest of the proposed extraction

slopes will demonstrate minimum factors-of-safety against static and pseudo-static failure in excess of

the minimum County requirements for temporary slopes of 1.3 and 1.1, respectively. Based on these

results along with the nature of the material at the site, it is our opinion that the risk of significant,

deep-seated slope instability in the native materials at the site can be considered to be low. It should be

noted localized areas of potentially unstable slopes might be present where intersecting fractures or

other planes of weakness are exposed in steep cut slopes.  The potential for such unforeseen areas of

potentially unstable conditions could be mitigated during site extraction with recommendations

presented by a qualified engineer that would be based on site observations by a qualified geologist.

Furthermore, the final cut slopes will demonstrate minimum factors-of-safety against static and

pseudo-static failure in excess of the minimum County requirements for final or permanent slopes of

1.5 and 1.1, respectively. The final cut slopes are anticipated to be stable and should not endanger

public or private property or result in the deposition of debris on any public way or interfere with any

existing drainage courses. The need for rock fall or debris barriers or fences along final cut slopes

should be addressed by a qualified engineer at the completion of site reclamation.

We have also performed supplemental slope stability analyses of the proposed fill slopes associated

with the Phase 4 reclamation operations at the site. As described in our previous report, the site will

be used as an Inert Debris Engineered Fill (landfill).  The material placed in the Inert Debris

Engineered Fill will be imported to the site over a space of approximately 90 to 95 years and will

consist of a variety of materials (CWE, 2011). The results of the reclamation slope stability analyses

herein are based on the assumption that the fill materials will have strength parameters similar to those

described in our previous report (CWE, 2011). The following Table II presents the results of our

analyses for the proposed fill slopes (reclamation and final) proposed for this project. As necessary, the

inclinations of the temporary reclamation slopes were adjusted in our analyses in order to allow the

proposed fill slopes to demonstrate minimum factors-of-safety against failure under static and pseudo-

static conditions of 1.3 and 1.1, respectively, which are the minimums required by the County.
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TABLE II –FILL SLOPES (RECLAMATION & FINAL)

Phase Slope Description
Static

F.O.S.

Pseudo-Static

F.O.S.

Required Slope

Inclination (max)

4A 285’ high @ 2.1:1 (H:V) 1.3
1.0

(inadequate) 2.25:1

4A 285’ high @ 2.25:1 (H:V) - 1.1

4B & 4C 550’ high @ 2.5:1 (H:V) 1.4
1.0

(inadequate) 2.6:1

4B & 4c 550’ high @ 2.6:1 (H:V) - 1.1

4D 450’ high @ 2.2:1 (H:V) 1.3
1.0

(inadequate) 2.5:1

4D 450’ high @ 2.5:1 (H:V) - 1.1

Final 4D/E 70’ high @ 2.0:1 1.5 1.1 As steep as 2:1

As demonstrated by the results of our reclamation slope stability analyses (included in Appendix A at

the rear of this report), in order to demonstrate minimum factors-of-safety of 1.1 against pseudo-static,

temporary slope failure, the temporary Phase 4A reclamation slope will need to be flattened to an

inclination of 2.25:1 (H:V), the Phase 4B and 4C slopes will need to be flattened to inclinations of 2.6:1

(H:V), and the Phase 4D reclamation slope will need to be constructed at a 2.5:1 (H:V) inclination.

It should be noted that although the results of our pseudo-static analyses demonstrate that the

proposed 450-foot-high 4D reclamation slope will need to constructed at a maximum inclination of

2.5:1 (H:V) in order to demonstrate adequate temporary stability, upon completion of Phase 4E, the

proposed 70-foot-high fill slope that will remain could be steepened to 2.0:1 (H:V) and still

demonstrate adequate stability.

Included in Appendix B of this report are the results of our surficial stability analysis of the final fill

slope (following Phase 4E) that could be constructed as steeply as 2:1 (H:V). This analysis

demonstrates that the proposed final fill slope will demonstrate a factor-of-safety against surficial

failures of 1.5, which is the minimum that is generally considered to be stable.
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From a geotechnical standpoint, the inclusion of drainage terraces on the final cut and fill slopes is not

considered necessary as such terraces will not adversely affect or significantly improve the stabilities of

the proposed slopes.

RECLAMATION FILL SETTLEMENT: As described on page 6 of our referenced report, “some

settlement of the fill will occur.  The amount of settlement is expected to range from approximately

two percent to approximately five percent.  The amount of settlement will depend on a variety of

factors such as the type of material used in the fill, the degree of compaction of the fill, and the

thickness of the fill.  The deeper portions of the fill will probably experience greater settlement than

the upper portions of the fill, due in part to the increased weight of the overlying fill.  It is

recommended that settlement monuments be installed and the potential fill settlement be evaluated by

qualified personnel as the backfilling operations approach proposed finish grade elevations” (CWE,

2011).  Although difficult to quantitatively predict given the potential variability in the factors

described above, for planning purposes we expect that primary settlement of the deeper fill areas will

occur from the beginning of reclamation and likely continue over several years.  Secondary settlement

of the fills may likely continue for a few decades after the completion of reclamation. As such, the

placement and periodic monitoring of settlement monuments will be necessary to assist in future

development of the site.

If you have any questions after reviewing this report, please do not hesitate to contact this office.  This

opportunity to be of professional service is sincerely appreciated.

Respectfully submitted,

CHRISTIAN WHEELER ENGINEERING

David R. Russell, CEG 2215 Daniel B. Adler, RCE 36037

cc: (2) Submitted
(4) EnviroMine Inc., 3511 Camino del Rio South, Suite 403, San Diego, CA 92108
(1) via email: travisj@enviromineinc.com
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Appendix B
Plot of Surficial Stability Analysis

Final Phase 4D/E Fill Slope



ASSUMED PARAMETERS

z Depth of Saturation (ft) 4
a Slope Angle (H:1) 2

γW Unit Weight of Water (pcf) 62.4
γT Saturated Unit Weight of Soil (pcf) 125
φ Angle of Internal Friction Along Plane of Failure (degrees) 28
c Cohesion Along Plane of Failure (psf) 200

FACTOR OF SAFETY

c + T (tan φ) c + (γT - γW)(z)(cos2 a)(tan φ)
T

FS = 1.5

BY: DRR DATE: Jul-14

JOB NO.: 2110171.02 Appendix B

OTAY HILLS QUARRY

Final Fill Slope

CHRISTIAN WHEELER

SURFICIAL SLOPE STABILITY - 2:1 (H:V) FILL SLOPE

FS = FS =
(γT)(z)(sin a)(cos a)

E n g i n e e r i n g

z

SEEPAGE PARALLEL TO SLOPE

a
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Landscape Architect Slope Certification 



 
HELIX Environmental Planning, Inc. 
7578 El Cajon Boulevard 
Suite 200 
La Mesa, CA 91942 
619.462.1515 tel 
619.462.0552 fax 
www.helixepi.com 

December 10, 2014 

 

Mr. Travis Jokerst 

EnviroMINE, Inc.  

3511 Camino de Rio South, Suite 403 

San Diego, CA  

 

Subject: Otay Hills Quarry Steep Slope Certification 

 

Dear Mr. Jokerst: 

 

As per your request, I have reviewed the Landscape Concept Plan (prepared by HELIX) and the 

Revegetation Plan for Superior Ready Mix, LP, Otay Hills Quarry Project (prepared by others) 

and evaluated these documents as they relate to Section 87.401 (a) of the County of San Diego 

Grading Ordinance related to maximum cut-slopes. 

 

As stated in the Revegetation Plan, slopes steeper than 2:1 are proposed as the final condition for 

much of the mineral extraction areas on site. These final cut slopes will be as steep as 1:1, graded 

to create a roughened surface with small benches carved into the cut slope. Revegetation 

operations will consist of spreading salvaged topsoil over these slopes and the small benches 

then hydroseeding these areas with a native seed mix. Hydroseeding is to be done between 

November 15 and January 15, when climatic conditions are expected to be most favorable. Rock 

outcrops and/or exposed bedrock areas that are not subject to excessive potential erosion and 

unlikely to support revegetation may be chemically stained to reduce visual contrast with 

surrounding areas. 

 

I can certify that in my opinion, adherence to the approved Revegetation Plan for Superior Ready 

Mix, LP, Otay Hills Quarry Project, will support the proposed planting on slopes greater that 2:1 

without significant or excessive erosion.  If you have any questions or need any additional 

information please don’t hesitate to contact me at (619) 462-1515. 

 

Sincerely, 

 
 

R. Brad Lewis, ASLA, LEED AP BD+C, CA QSD/QSP 

Landscape Architecture Group Manager 

CA Landscape Architect RLA #2657 
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