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groundwater flow is to the north, under a gradient of about 0.045 ft/ft.  Measured 

hydraulic conductivity of alluvial and colluvial materials in Gregory Canyon ranges 

between 0.9 and 16 gpd/ft
2
.  

 

The bedrock system is monitored by 19 bedrock monitoring wells within the proposed 

landfill footprint and along the periphery of the site, constructed during various 

investigative phases of the project.  Studies conducted to date indicate that groundwater 

in Gregory Canyon can be characterized as a fracture-controlled, interconnected flow 

system.  This fracture-controlled groundwater communicates with, and recharges the 

alluvial water in the San Luis Rey River valley (Pala Basin).  The fractured bedrock flow 

system can be differentiated into an upper zone of active flow through a network of 

interconnected fractures and weathered rock, and a deeper zone of relatively low flow 

through more widely spaced fractures.  Boreholes drilled within the canyon itself 

encountered tonalite with various degrees of hydrothermal alteration, and significant 

fracturing in the upper 50 to 100 feet.  Water-bearing fractures become sparse at depths 

greater than 100 feet.  

 

Groundwater in the bedrock generally mimics the canyon topography, converging along 

the axis of the canyon and then flowing to the north at a gradient of about 0.13 feet per 

foot.  Aquifer pump testing conducted on wells near the mouth of the canyon indicate 

hydraulic conductivity values for the bedrock flow system range from 1.75E-05 to 26.5 

feet per day, with the variation resulting from fracture density, aperture, and infilling. 

 

2.5 EXISTING GROUNDWATER MONITORING SYSTEM 

 

The existing monitoring well network includes 19 monitoring wells and eight 

piezometers.  One additional fractured (unweathered) bedrock well, GLA-18, will be 

drilled during landfill development in an area that is currently inaccessible. The existing 

monitoring network is summarized on the following table: 
 

Well Position Monitored Unit Wells 

Upgradient 

(Background) 

Unweathered Bedrock GLA-4, GLA-5, and GLA-11 

 Alluvium Lucio #2R 

Alluvium GMW-3, GLA-16, SLRMWD Well 34R 

Weathered Bedrock GLA-14, GLA-B, GLA-C, GLA-G, and GMW-1 

Downgradient 

(Compliance) 

Unweathered Bedrock GLA-A, GLA-D, GLA-E, GLA-F, GLA-2, GLA-12, 

and GLA-13  

Weathered Bedrock GLA-3, GLA-7, GLA-10, GMW-2, and GMP-2. Piezometers 

Unweathered Bedrock GLA-1, GLA-8, and GMW-4. 
 

Sampling of 15 representative landfill wells (GLA-2/2R, GLA-4, GLA-5, GLA-11,  

GLA-12, GLA-13, GLA-14, GMW-1, and GLA-A through -G and four wells within the 

San Luis Rey River valley (GMW-3, Lucio #2/2R, SLRMWD #34/34R and GLA-16) has 

been conducted on a quarterly to bimonthly basis, and the data are being used to develop 

a database on the water quality prior to landfill activities.  Water levels are also measured 

on a quarterly to bimonthly basis from wells and some key piezometers listed above. 
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SECTION 1 BACKGROUND 
Table 1 

Project Information 

Project Name: Gregory Canyon Landfill 
Applicant:: Gregory Canyon Landfill, Ltd. 

249 South Highway 101, #377 
Solana Beach, CA 92075 

Plan Prepared By: URS Corporation 
Date: November 16, 2007 
Revision Date: September 22, 2008 

 
Table 2 

SWMP Revisions 

Does the SWMP need 
revisions? Project Review Stage 

YES NO 

If YES,  
Provide Revision Date 

Resource Agency Permitting X   

Final Engineering Design  X   

1.1 REGIONAL REQUIREMENTS 

The County of San Diego Watershed Protection, Storm Water Management, and Discharge Control 
Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or approval associated with 
a Land Disturbance Activity must be accompanied by a Storm Water Management Plan (SWMP) 
(Section 67.804.f). The purpose of the SWMP is to describe how the project will minimize the short and 
long-term impacts on receiving water quality. Projects that meet the criteria for a priority project are 
required to prepare a major SWMP.  

The current standard County SWMP template was modified herein to incorporate the requirements listed 
in the California Regional Water Quality Control Board, San Diego Region, Order Number R9-2007-
0001, NPDES No. CAS0108758, Waste Discharge Requirements for Discharges of Urban Runoff From 
the Municipal Separate Storm Sewer Systems (MS4s) Draining the Watersheds of the County of San 
Diego, the Incorporated Cities of San Diego County, the San Diego Unified Port District, and the San 
Diego County Regional Airport Authority. This permit will be referenced as the 2007 Municipal Permit. 

Note that the project is located outside of the urban and environmentally sensitive areas as defined on the 
maps in Appendix B of the County of San Diego Standard Urban Storm Water Mitigation Plan for Land 
Development and Public Improvement Projects and is not directly tributary to a Municipal Separate 
Storm Sewer System (MS4), and therefore would not technically be subject to the requirements of the 
new Municipal Permit.  However, a number of the Low Impact Development (LID), Best Management 
Practices (BMPs), Treatment Control BMPs, and Hydromodification requirements presented in the 
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Municipal Permit will be incorporated into the project to minimize the potential for stormwater quality 
degradation and hydromodification impacts to the San Luis Rey River. 

1.2 PROJECT DESCRIPTION 

The Gregory Canyon Landfill (GCLF) is located in north central part of San Diego County near the 
community of Pala. The GCLF is north of the community of Valley Center, east of Fallbrook and 
Interstate 15 (I-15) and west of the community of Pala and the Pala Indian Reservation. It lies 
approximately 25 miles east of the Pacific Ocean, about three miles east of I-15, and about five miles 
south of the northern County boundary. 

The GCLF property includes approximately 1,770 acres of which approximately 308 acres will be used 
for overall landfill activities (e.g., stockpile areas, ancillary facilities, access road, refuse disposal) of 
which 183 acres will be used for refuse disposal. The proposed site will be permitted as a Class III 
landfill. The proposed project area will also include two designated soil stockpile/borrow areas. Borrow 
/Stockpile Area A will be located west of the proposed landfill footprint adjacent to the western property 
boundary, and Borrow/Stockpile Area B will be located immediately southwest and adjacent to the 
proposed landfill footprint. Other project components include ancillary facilities area, access road and 
bridge from State Route 76 crossing San Luis Rey River, internal haul road, and installation of 
environmental monitoring and control systems.  

GCLF drainage facilities will consist of two desilting basins and surface drainage features including 
bench drains and pipe downdrains for landfill area drainage, and perimeter surface drains for collection 
and conveyance of runoff originating outside of the landfill footprint. Additionally, the landfill design 
will incorporate post-construction site design, source control, and treatment control stormwater quality 
BMPs. 

1.2.1 Drainage Design Features 

To reduce the potential long-term impacts of the landfill and associated facilities on surface water quality, 
a number of drainage features would be incorporated into the project to direct runoff away from the 
landfill working face and borrow/stockpile areas, to minimize erosion and resulting sediment and to 
provide desiltation prior to runoff discharge into the San Luis Rey River that could result from 
stormwater runoff.  

With regard to the landfill footprint, the primary function of the proposed drainage facilities is to divert 
and convey stormwater flows in a controlled manner in order to minimize erosion and inhibit the potential 
infiltration of surface water run-on into the refuse disposal areas. On-site drainage features are designed to 
control stormwater that falls on the landfill and the surrounding support facilities. A berm around the 
landfill deck perimeter would intercept stormwater flows and direct water into the downdrains, which 
would convey the flows to the buried drainage pipes located around the perimeter of the refuse footprint. 
The buried drainage pipes would be sloped to maintain positive flow and discharge to the desilting basins. 
These basins would act to reduce the amount of silt ultimately discharged from the landfill site. 
Stormwater from the surrounding facilities would sheet flow directly into the perimeter drainage 
channels, which would convey flows around the desilting basins and would discharge in a combined 
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outfall with discharges from the desilting basins. Energy dissipators would reduce discharge velocities to 
predevelopment conditions. 

The downdrains would be laid perpendicular to slope contours and located atop, and anchored into, the 
final landfill surface. They would extend up the completed side slopes of the landfill as the filling 
progresses. The downdrains would also have inlets at each bench to accommodate flows along the inside 
edge of the benches resulting from stormwater from the landfill side slopes. 
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SECTION 2 PRIORITY PROJECT DETERMINATION 

2.1 PRIORITY PROJECT TABLE 

Based upon evaluation and completion of Table 3 below, the project would be considered a priority 
project. Detailed priority project definitions are included in the 2007 Municipal Permit. 

Table 3 
Priority Project Determination 

PRIORITY PROJECT YES NO 

Redevelopment within the County Urban Area that creates, adds, or replaces at least 5,000 net 
square feet of additional impervious surface area on an already developed site that falls into one of 
the categories below. 

 X 

Housing subdivisions of 10 or more dwelling units.  X 
Commercial developments greater than 1 acre. X  
Developments of heavy industry greater than one acre.  X 
Automotive repair shops.  X 
Restaurants, where the land area for development is greater than 5,000 square feet.   X 
Hillside development, in an area with known erosive soil conditions, where there will be grading on 
any natural slope that is twenty-five percent or greater, if the development creates 5,000 square feet 
or more of impervious surface.  

X  

Environmentally Sensitive Areas: All development and redevelopment located within or directly 
adjacent to or discharging directly to an environmentally sensitive area (where discharges from the 
development or redevelopment will enter receiving waters within the environmentally sensitive 
area), which either creates 2,500 square feet of impervious surface on a proposed project site or 
increases the area of imperviousness of a proposed project site to 10% or more of its naturally 
occurring condition.  

 X 

Parking Lots 5,000 square feet or more or with 15 parking spaces or more and potentially exposed 
to urban runoff.  X  

Streets, roads, highways, and freeways which would create a new paved surface that is 5,000 
square feet or greater. X  

Retail Gasoline Outlets 5,000 square feet or larger or with a projected Average Daily Traffic of 100 
or more vehicles.  X 

 
2.2 SITE DESCRIPTION 

Table 4 provides the suggested site description components to be discussed in this section. Following the 
section is description of the applicable components. The order of the discussion proceeds in a slightly 
different order than that presented in Table 4 to provide continuity of the discussion. 
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Table 4 
Site Description Components 

 SITE DESCRIPTION COMPONENT COMPLETED NA 

1. Describe the topography of the project area. X  
2. Describe the local land use within the project area and adjacent areas. X  
3. Evaluate the presence of dry weather flow. X  

4. Determine the receiving waters that may be affected by the project throughout the 
project life cycle (i.e., construction, maintenance and operation). X  

5. For the project limits, list the 303(d) impaired receiving water bodies and their 
constituents of concern. X  

6. Determine if there are any High Risk Areas (municipal or domestic water supply 
reservoirs or groundwater percolation facilities) within the project limits. X  

7. Determine the Regional Board special requirements, including TMDLs, effluent 
limits, etc.  X 

8. Determine the general climate of the project area. Identify annual rainfall and 
rainfall intensity curves. X  

9. If considering Treatment BMPs, determine the soil classification, permeability, 
erodibility, and depth to groundwater. X  

10. Determine contaminated or hazardous soils within the project area. X  
 
2.2.1 Topography 

Approximately 75 percent of the project site consists of steeply sloping, rocky land which is naturally 
vegetated and undeveloped. From a geologic perspective, the project is located within the Penisular 
Range. Regional topography in the Peninsular Range is characterized by considerable relief with 
relatively moderate to steep slopes. East of Gregory Canyon, Gregory Mountain rises steeply to a 
maximum elevation of 1,844 feet above mean sea level (amsl). The western ridge rises to a maximum 
elevation of 940 feet amsl. The thalweg (i.e., the flow line) of the canyon itself drops in elevation from 
920 feet amsl at the head of the canyon on the south to 320 feet amsl on its northern terminus into the San 
Luis Rey River. Elevations on the Gregory Canyon site range from approximately 300 feet above mean 
sea level (amsl) at the mouth of the canyon in the San Luis Rey River drainage to 1,200 feet amsl at the 
head of the canyon at the south. Much of the canyon is steep, rugged terrain containing numerous boulder 
outcrops on the eastern side with only a few isolated boulders on the western canyon wall. The canyon 
flattens somewhat at the mouth where it meets the alluvial deposits of the San Luis Rey River drainage. 
The overall slope of the canyon is approximately 12% from top to bottom along the thalweg. The Gregory 
Canyon watershed drains approximately 458 acres or approximately one tenth of one percent of the San 
Luis Rey River basin area. Gregory Canyon flows northward to the San Luis Rey River. 

2.2.2 General Climate 

The median annual rainfall based upon 30 years of rainfall data analysis by URS Corporation (URS) for 
the Fallbrook rain gauge (located approximately 10 miles northwest of the project) is 14.1 inches. The 
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rainy season is from October to April with most significant rain events occurring between December and 
March. Summers are typically dry with only infrequent thunderstorms. 

2.2.3 Soils and Groundwater 

Most of the area is undergoing erosion and mass wasting, but the major river valleys have thick 
accumulations of sediments, technically referred to as alluvium. The alluvium undergoes cycles of 
deposition and erosion, depending on the water flow in the drainage system. The existing slopes on the 
lower area of Gregory Canyon are about 5:1 (horizontal-to-vertical ratio), become 2:1 to the east, and are 
1:1 and steeper on the upper part of the eastern slope. The western flank of the canyon is defined by a 
rounded ridgeline, with rather uniform slopes at inclinations of 2:1 to 3:1. 

2.2.4 Local Land Use 

Land uses in this part of the County are primarily rural, including agriculture, large lot residential, 
scattered small communities, and occasional large-scale commercial/industrial uses (primarily mining). 
Existing and past land uses on the site include open space, agricultural uses (dairy), residential 
development, a San Diego Gas & Electric (SDG&E) high voltage electrical transmission line on the east 
side of the site, and buried pipelines of the San Diego Aqueduct through the central portion of the site. 

2.2.5 Dry Weather Flows 

Flows in Gregory Canyon are considered ephemeral (i.e., it flows briefly in direct response to heavy 
precipitation in the vicinity). Surface flow in the canyon occurs during moderate to large storm events (in 
excess of the 5-year storm event). However, surface flows from Gregory Canyon will not reach the San 
Luis Rey River due to rapid infiltration within the San Luis Rey River 500-year floodplain terrace. 
Typically, the San Luis Rey River is at zero to low flow during the summer months and has variable 
flows during the winter rainy season. 

2.2.6 Receiving Waters and 303(d) Status 

The San Luis Rey River is the receiving water from the GCLF. The San Luis Rey River is listed for 
303(d) Total Dissolved Solids (TDS) (total of 19 miles) and Chloride (lower 13 miles) impairment 
downstream of the project area.   

2.2.7 High Risk Areas 

There are no municipal or domestic water supply reservoirs located within or downstream of the project. 
An existing underground water aqueduct and SDG&E power lines run along the west and east portions of 
the project, but these utilities will be relocated or protected as necessary to prevent potential service 
interruption due to stormwater related issues during landfill operation. 
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2.2.8 Regional Board Special Requirements 

Total Maximum Daily Loads (TMDLs) and effluent limits have not been established for the San Luis Rey 
River or the project. Regional Board special requirements will be determined during the permitting phase 
of the project and incorporated into this SWMP if applicable and appropriate to stormwater issues. 

2.3 TREATMENT CONTROL BMP REQUIREMENTS 

The checklist below outlines the requirements to determine if Treatment Control Best Management 
Practices (BMPs) are required for the project based upon current County of San Diego SUSMP 
requirements. Based upon completion of Table 5, GCLF is not technically required to implement 
treatment control BMPs because it is not located in the County urban area or tributary to an MS4. 
However, the project is proposing to use LID techniques and treatment control BMPs to minimize the 
potential for stormwater quality degradation and hydromodification impacts to the San Luis Rey River. 

Table 5  
Treatment Control BMP Determination 

NO. CRITERIA YES NO INSTRUCTION 

1. Is this an emergency project?  X 
If YES, go to 6. 
If NO, continue to 2. 

2. Have TMDLs been established for surface waters 
within the project limit?  X 

If YES, go to 5. 
If NO, continue to 3. 

3. Will the project directly discharge to a 303(d) 
impaired receiving water body? X  

If YES, go to 5. 
If NO, continue to 4. 

4. 

Is this project within the urban and environmentally 
sensitive areas as defined on the maps in Appendix 
B of the County of San Diego Standard Urban Storm 
Water Mitigation Plan for Land Development and 
Public Improvement Projects? 

 X 
If YES, continue to 5. 
If NO, go to 6. 

5. Consider approved Treatment BMPs for the project. X  If YES, go to 7. 

6. Project is not required to consider Treatment BMPs.   Document for Project Files by 
referencing this checklist. 

7. End    
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SECTION 3 WATERSHED 

The project is located in the following watershed. 

  San Juan    Santa Margarita    San Luis Rey    Carlsbad 
  San Dieguito  Penasquitos    San Diego     Pueblo San Diego 
  Sweetwater  Otay    Tijuana 

Hydrologic sub-area number(s) and name(s): 903.21, San Luis Rey River Hydrologic Unit, Monserate 
Hydrologic Area, Pala Hydrologic SubArea. 

3.1 BENEFICIAL USES 

The beneficial uses for Inland Surface Waters and Ground Waters for the San Luis Rey River are 
provided in Table 6, and were obtained from the San Diego RWQCB Basin Plan. These beneficial uses 
apply for both San Luis Rey River and Gregory Canyon (tributary). 

Table 6 
Beneficial Uses for Inland Surface Waters and Ground Waters  

 Hydrologic 
Unit Basin 

Number MU
N 

AG
R 

IN
D 

PR
OC

 

GW
R 

FR
ES

H 

PO
W

 

RE
C1

 

RE
C2

 

BI
OL

 

W
AR

M 

CO
LD

 

W
IL

D 

RA
RE

 

SP
W

N 

Inland Surface 
Waters 

                

San Luis Rey 
between Couser 
Canyon and 
Gomez Creek 

903.21 X X X     X X  X X X   

                 
Groundwater                 
Pala HSA 903.21 X X X             

X = Existing Beneficial Use 
MUN – Municipal and Domestic Supply; AGR - Agricultural Supply; IND – Industrial Services Supply; PROC – Industrial Process Supply; 
GWR - Ground Water Recharge; FRESH - Freshwater Replenishment; POW - Hydropower Generation; REC1–  Contact Recreation; REC2 – 
Non-Contact Recreation;  BIOL - Preservation of Biological Habitats of Special Significance; WARM – Warm Freshwater Habitat: ;  COLD - 
Cold Freshwater Habitat; WILD – Wildlife Habitat; RARE - Rare, Threatened, or Endangered Species; SPWN - Spawning, Reproduction, or 
Early Development. 
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SECTION 4 POLLUTANTS OF CONCERN 

Using Table 7, pollutants that are anticipated to be generated from the proposed priority project categories 
were identified. Based upon the variety of activities associated with GCLF, all of the pollutants shown in 
Table 7 could be potential pollutants depending on the location within the project footprint and 
operational activity. 

Table 7 
Anticipated and Potential Pollutants Generated by Land Use Type 

 General Pollutant Categories 

Priority Project 
Categories Sediments Nutrients 

Heavy 
Metals  

Organic 
Compounds 

Trash & 
Debris 

Oxygen 
Demanding 
Substances 

Oil & 
Grease 

Bacteria & 
Viruses Pesticides 

Detached 
Residential 
Development 

X X   X X X X X 

Attached 
Residential 
Development 

X X   X P(1) P(2) P X 

Commercial 
Development 
>100,000 ft2 

P(1) P(1)  P(2) X P(5) X P(3) P(5) 

Automotive 
Repair Shops 

  X X(4)(5) X  X   

Restaurants     X X X X  

Hillside 
Development  
>5,000 ft2 

X X   X X X  X 

Parking Lots P(1) P(1) X  X P(1) X  P(1) 

Streets, 
Highways & 
Freeways 

X P(1) X X(4) X P(5) X   

X = anticipated  
P = potential 
(1) A potential pollutant if landscaping exists on-site. 
(2) A potential pollutant if the project includes uncovered parking areas. 
(3) A potential pollutant if land use involves food or animal waste products. 
(4) Including petroleum hydrocarbons. 
(5) Including solvents. 
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SECTION 5 CONSTRUCTION BMPS 

The proposed construction BMPs that may be used are listed below.  

  Silt Fence       Desilting Basin 

  Fiber Rolls       Gravel Bag Berm 

  Street Sweeping and Vacuuming    Sandbag Barrier 

  Storm Drain Inlet Protection     Material Delivery and Storage 

  Stockpile Management      Spill Prevention and Control 

  Solid Waste Management     Concrete Waste Management 

  Stabilized Construction Entrance/Exit    Water Conservation Practices 

 Dewatering Operations     Paving and Grinding Operations 

  Vehicle and Equipment Maintenance 

  Any minor slopes created incidental to construction and not subject to a major or minor grading 
 permit shall be protected by covering with plastic or tarp prior to a rain event, and shall have 
 vegetative cover reestablished within 180 days of completion of the slope and prior to final 
 building approval. 
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SECTION 6 SITE DESIGN AND LOW IMPACT DEVELOPMENT BMPS 

To minimize stormwater impacts, site design measures must be addressed. Site design measures overlap 
low impact development techniques. The 2007 Municipal Permit requires that all Priority Development 
Projects incorporate the following LID BMPs listed below where applicable and feasible: 

• Conserve natural areas, including existing trees, other vegetation, and soils 

• Construct streets, sidewalks, or parking lot aisles to the minimum widths necessary, provided that 
public safety and a walkable environment for pedestrians are not  compromised  

• Minimize the impervious footprint of the project 

• Minimize soil compaction where feasible 

• Minimize disturbances to natural drainages (e.g., natural swales, topographic depressions, etc.) 

The following checklist provides options for avoiding or reducing potential impacts during project 
planning. If YES is checked, then that the measure will be used for this project. If NO is checked, a brief 
explanation is provided as to why the option was not selected. 

Table 8  
Site Design Options 

  OPTIONS YES NO N/A 

1.  Was the project relocated or realigned to avoid/reduce impacts to receiving 
waters or to increase the preservation of critical (or problematic) areas such 
as floodplains, steep slopes, wetlands, and areas with erosive or unstable 
soil conditions? 

X   

2.  Was the project designed to minimize impervious footprint? X   
3.  Was the project designed to conserve natural areas where feasible? X   
4.  Where landscape is proposed, can rooftops, impervious sidewalks, 

walkways, trails and patios be drained into adjacent landscaping? X   

5.  For roadway projects, can structures and bridges be designed or located to 
reduce work in live streams and minimize construction impacts? X   

6.  Can any of the following methods be utilized to minimize erosion from slopes:    
 6a. Disturbing existing slopes only when necessary? X   
 6b. Minimize cut and fill areas to reduce slope lengths?  X  
 6c. Incorporating retaining walls to reduce steepness of slopes or to shorten 

slopes?  X  

 6d. Providing benches or terraces on high cut and fill slopes to reduce 
concentration of flows? X   

 6e. Rounding and shaping slopes to reduce concentrated flow? X   
 6f. Collecting concentrated flows in stabilized drains and channels? X   
Notes: 
6b. Cut and fill areas are minimized to the extent practicable, but slope lengths are based upon geotechnical recommendations for maximum cut and 
fill slope angles. 
6c. Retaining walls are provided in one case to avoid an existing wetland area near the facility operations pad and entrance to the landfill. Additional 
retaining walls will be provided where necessary, but retaining walls are not used systematically to reduce slope steepness or length. 
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If the project includes work in channels, then complete the following checklist. Information shall be 
obtained from the project drainage report. 

Table 9  
Channel Modification Criteria Evaluation 

NO. CRITERIA YES NO N/A COMMENTS 

1. Will the project increase velocity or volume of 
downstream flow? 

 X  
If YES go to 5. Project treatment 
control BMPs will reduce flowrate, 
volume, and velocity to pre-
development conditions. 

2. Will the project discharge to unlined channels? X   If YES go to 5. 

3. Will the project increase potential sediment load of 
downstream flow? 

 X  
If YES go to 5. Project desilting 
basins will provide sediment load 
reductions. 

4. 
Will the project encroach, cross, realign, or cause 
other hydraulic changes to a stream that may affect 
upstream and/or downstream channel stability? 

 X  
If YES go to 7. Project will cross 
San Luis Rey River but will not 
affect upstream and/or 
downstream channel stability.  

5. Review channel lining materials and design for 
stream bank erosion. X   Continue to 6. 

6. 
Consider channel erosion control measures within 
the project limits as well as downstream. Consider 
scour velocity. 

X   Continue to 7. 

7. Include, where appropriate, energy dissipation 
devices at culverts. X   

Continue to 8. Energy dissipation 
will be provided at culvert and 
pipe outlets. 

8. 
Ensure all transitions between culvert 
outlets/headwalls/wingwalls and channels are 
smooth to reduce turbulence and scour. 

X   Continue to 9.  

9. Include, if appropriate, detention facilities to reduce 
peak discharges. X   

Desilting Basins and infiltration 
areas will be incorporated into 
project design. 

10. 

“Hardening“ natural downstream areas to prevent 
erosion is not an acceptable technique for 
protecting channel slopes, unless predevelopment 
conditions are determined to be so erosive that 
hardening would be required even in the absence of 
the proposed Development. 

  X Continue to 11. 

11. Provide other design principles that are comparable 
and equally effective. X   Continue to 12. 

12. End     
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SECTION 7 SOURCE CONTROL BMPS 

The following table provides a listing of the source control BMPs identified for the project. Note that 
some source control BMPs such as biofilter strips and swales are considered Low Impact Development 
(LID) techniques.  

Table 10  
Source Control BMP Identification  

BMP YES NO N/A 

1. Provide Storm Drain System Stenciling and Signage    
 

1.a. 
All storm drain inlets and catch basins within the project area shall have a 
stencil or tile placed with prohibitive language and/or graphical icons to 
discourage illegal dumping. 

X   

 
1.b. 

Signs and prohibitive language and/or graphical icons, which prohibit illegal 
dumping, must be posted at public access points along channels and 
creeks within the project area. 

X   

2. Design Outdoor Material Storage Areas to Reduce Pollution Introduction    
 2.a. This is a detached single-family residential project. Therefore, personal 

storage areas are exempt from this requirement.   X 

 

2.b. 

Hazardous materials with the potential to contaminate urban runoff shall 
either be: (1) placed in an enclosure such as, but not limited to, a cabinet, 
shed, or similar structure that prevents contact with runoff or spillage to the 
storm water conveyance system; or (2) protected by secondary 
containment structures such as berms, dikes, or curbs. 

X   

 2.c. The storage area shall be paved and sufficiently impervious to contain 
leaks and spills. X   

 2.d. The storage area shall have a roof or awning to minimize direct 
precipitation within the secondary containment area. X   

3. Design Trash Storage Areas to Reduce Pollution Introduction (Applies to Site Facility 
Area - Not Landfill)    

 3.a. Paved with an impervious surface, designed not to allow run-on from 
adjoining areas, screened or walled to prevent off-site transport of trash; or, X   

 3.b. Provide attached lids on all trash containers that exclude rain, or roof or 
awning to minimize direct precipitation. X   

4. Use Efficient Irrigation Systems & Landscape Design    
 The following methods to reduce excessive irrigation runoff shall be considered, and 

incorporated and implemented where determined applicable and feasible. Note: All 
irrigation will be by truck. 

   

 4.a. Employing rain shutoff devices to prevent irrigation after precipitation.   X 
 4.b. Designing irrigation systems to each landscape area’s specific water 

requirements.   X 
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BMP YES NO N/A 

 4.c. Using flow reducers or shutoff valves triggered by a pressure drop to 
control water loss in the event of broken sprinkler heads or lines.   X 

 4.d. Employing other comparable, equally effective, methods to reduce irrigation 
water runoff. X   

5. Private Roads    
 The design of private roadway drainage shall use at least one of the following:    
 

5.a. 
Rural swale system: street sheet flows to vegetated swale or gravel 
shoulder, curbs at street corners, culverts under driveways and street 
crossings. 

X   

 5.b. Urban curb/swale system: street slopes to curb, periodic swale inlets drain 
to vegetated swale/biofilter.  X  

 
5.c. 

Dual drainage system: First flush captured in street catch basins and 
discharged to adjacent vegetated swale or gravel shoulder, high flows 
connect directly to storm water conveyance system. 

 X  

 5.d. Other methods that are comparable and equally effective within the project. X   
6. Residential Driveways & Guest Parking   X 

 The design of driveways and private residential parking areas shall use one at least 
of the following features.    X 

 
6.a. 

Design driveways with shared access, flared (single lane at street) or 
wheelstrips (paving only under tires); or, drain into landscaping prior to 
discharging to the storm water conveyance system. 

  X 

 
6.b. 

Uncovered temporary or guest parking on private residential lots may be: 
paved with a permeable surface; or, designed to drain into landscaping 
prior to discharging to the storm water conveyance system. 

  X 

 6.c. Other features which are comparable and equally effective.   X 
7. Dock Areas   X 

 Loading/unloading dock areas shall include the following.   X 
 7.a. Cover loading dock areas, or design drainage to preclude urban run-on and 

runoff.   X 

 7.b. Direct connections to storm drains from depressed loading docks (truck 
wells) are prohibited.   X 

 7.c. Other features which are comparable and equally effective.   X 
8. Maintenance Bays   X 

 Maintenance bays shall include the following.    
 

8.a. 
Repair/maintenance bays shall be indoors; or, designed to preclude urban 
run-on and runoff.  Note: The maintenance building within the Site Facility 
Area will be enclosed. 

X   
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BMP YES NO N/A 

 

8.b. 

Design a repair/maintenance bay drainage system to capture all wash 
water, leaks and spills. Connect drains to a sump for collection and  
disposal. Direct connection of the repair/maintenance bays to the storm 
drain system is prohibited. If required by local jurisdiction, obtain an 
Industrial Waste Discharge Permit. 

X   

 8.c. Other features which are comparable and equally effective.   X 
9. Vehicle Wash Areas   X 
 Priority projects that include areas for washing/steam cleaning of vehicles shall use 

the following.    X 

 9.a. Self-contained; or covered with a roof or overhang.   X 
 9.b. Equipped with a clarifier or other pretreatment facility.   X 
 9.c. Properly connected to a sanitary sewer.   X 
 9.d. Other features which are comparable and equally effective.   X 
10. Outdoor Processing Areas    
 Outdoor process equipment operations, such as rock grinding or crushing, painting or 

coating, grinding or sanding, degreasing or parts cleaning, waste piles, and 
wastewater and solid waste treatment and disposal, and other operations determined 
to be a potential threat to water quality by the County shall adhere to the following 
requirements. Note: The working face of the landfill will not be covered.  

   

 

10a. 

Cover or enclose areas that would be the most significant source of 
pollutants; or, slope the area toward a dead-end sump; or, discharge to the 
sanitary sewer system following appropriate treatment in accordance with 
conditions established by the applicable sewer agency. 

  X 

 10b. Grade or berm area to prevent run-on from surrounding areas. X   
 10.c. Installation of storm drains in areas of equipment repair is prohibited.   X 
 10.d. Other features which are comparable or equally effective. X   
11. Equipment Wash Areas    
 Outdoor equipment/accessory washing and steam cleaning activities shall:   X 
 11.a. Be self-contained; or covered with a roof or overhang.   X 
 11.b. Be equipped with a clarifier, grease trap or other pretreatment facility, as 

appropriate   X 

 11.c. Be properly connected to a sanitary sewer.   X 
 11.d. Other features which are comparable or equally effective.   X 
12. Parking Areas    
 The following design concepts shall be considered, and incorporated and 

implemented where determined applicable and feasible by the County.    



SECTIONSEVEN Source Control BMPs 

Table 10. Source Control BMP Identification 
(Continued) 

 W:\27654025\00020\00020-ad-r.doc\21-Jul-09\SDG 7-4 

BMP YES NO N/A 

 12.a. Where landscaping is proposed in parking areas, incorporate landscape 
areas into the drainage design.   X 

 
12.b. 

Overflow parking (parking stalls provided in excess of the County’s 
minimum parking requirements) may be constructed with permeable 
paving. 

  X 

 12.c. Other design concepts that are comparable and equally effective. X   
13. Fueling Area     
 Non-retail fuel dispensing areas shall contain the following. Note: The site facilities 

area will include a diesel storage tank within a concrete enclosure.    

 

13.a. 

Overhanging roof structure or canopy. The cover’s minimum dimensions 
must be equal to or greater than the area within the grade break. The cover 
must not drain onto the fuel dispensing area and the downspouts must be 
routed to prevent drainage across the fueling area. The fueling area shall 
drain to the project’s treatment control BMP(s) prior to discharging to the 
storm water conveyance system. 

X   

 13.b. Paved with Portland cement concrete (or equivalent smooth impervious 
surface). The use of asphalt concrete shall be prohibited. X   

 13.c. Have an appropriate slope to prevent ponding, and must be separated from 
the rest of the site by a grade break that prevents run-on of urban runoff.  X   

 

13.d. 

At a minimum, the concrete fuel dispensing area must extend 6.5 feet (2.0 
meters) from the corner of each fuel dispenser, or the length at which the 
hose and nozzle assembly may be operated plus 1 foot (0.3 meter), 
whichever is less. 

X   
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SECTION 8 TREATMENT CONTROL BMPS 

To select structural treatment BMPs the following BMP Selection Matrix (Table 11) was used. Each 
priority project shall compare the list of pollutants for which the downstream receiving waters are 
impaired (if any), with the pollutants anticipated to be generated by the project (as identified in Table 7). 
Any pollutants identified in Table 7, which are also causing a Clean Water Act section 303(d) impairment 
of the receiving waters of the project, shall be considered primary pollutants of concern. Priority projects 
that are anticipated to generate a primary pollutant of concern shall select a single or combination of 
stormwater BMPs from Table 11, which maximizes pollutant removal for the particular primary 
pollutant(s) of concern. Priority projects that are not anticipated to generate a pollutant for which the 
receiving water is Clean Water Act Section 303(d) impaired shall select a single or combination of 
stormwater BMPs from Table 11, which are effective for pollutant removal of the identified secondary 
pollutants of concern, consistent with the “maximum extent practicable” standard. 

Table 11 
Treatment Control BMP Selection Matrix 

Treatment Control BMP Categories (1) 
Pollutant of 

Concern Biofilters Detention 
Basins 

Infiltration 
Basins(2) 

Wet Ponds 
or Wetlands 

Drainage 
Inserts Filtration 

Hydrodynamic 
Separator 
Systems(3) 

Sediment M H H H L H M 
Nutrients L M M M L M L 
Heavy Metals M M M H L H L 
Organic 
Compounds U U U U L M L 

Trash & Debris L H U U M H M 
Oxygen Demanding 
Substances L M M M L M L 

Bacteria U U H U L M L 
Oil & Grease M M U U L H L 
Pesticides U U U U L U L 
(1) Copermittees are encouraged to periodically assess the performance characteristics of many of these BMPs to update this table.  
(2) Including trenches and porous pavement. 
(3) Also known as hydrodynamic devices and baffle boxes. 
L:   Low removal efficiency    
M:  Medium removal efficiency    
H:   High removal efficiency   
U:   Unknown removal efficiency 
Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National Stormwater Best Management 
Practices Database (2001), and Guide for BMP Selection in Urban Developed Areas (2001). 
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8.1 RUNOFF CALCULATIONS 

A Treatment BMP must address runoff from developed areas. Provided in Table 12 are the pre- and post-
construction runoff flowrates and volumes for the project. Outfalls are labeled on the BMP map. Note that 
both the Rational Method and the Unit Hydrograph Method were used to calculate flowrates from the site. 
The Rational Method was applied only for the 100-year storm event and flowrates for lower storm events 
were determined based upon the ratio of rainfall intensity values assuming the same time of concentration 
and runoff coefficient. The Unit Hydrograph Method was used to simulate naturally occurring conditions 
within the canyon and calibrated based upon observed runoff events within Gregory Canyon. Calculations 
are provided in Attachment E. 

Although the Rational Method runoff calculations indicate no increased flows within this area, the Unit 
Hydrograph Method hydrology calculations indicate the potential for increased flowrate and volume due 
to the proposed change in runoff patterns. Runoff from the steep upper portions of the canyon will be 
diverted away from the center of the canyon in perimeter drainage channels and will, therefore, not have 
the opportunity to infiltrate within the flatter portions of the canyon. 
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8.2 PROJECT TREATMENT BMPS 

Following are the minimum Treatment BMP(s) that are currently proposed for this project. 

Biofilters 

  Vegetated swale (two minimum on facilities area and one downstream of facilities area at Outfall 3) 

  Vegetated strips (two vegetated strips may be used in lieu of the two vegetated swales on the site 
facilities area depending on final engineering grading plan constraints) 

  Wetland vegetation swale 

  Bioretention 

Detention Basins 

  Extended/dry detention basin with grass lining 

  Extended/dry detention basin with impervious lining 

Infiltration Basins 

  Infiltration basin (flow spreading and infiltration into natural areas downstream of Outfalls 1, 2, 4 
and 5) 

  Infiltration trench 

  Porous asphalt 

  Porous concrete 

  Porous modular concrete block 

Wet Ponds or Wetlands 

  Wet pond/basin (permanent pool) 

  Constructed wetland 

Drainage Inserts (See note below) 

 Oil/Water separator (a minimum of one oil-water separator that will collect runoff from the landfill 
entry area and discharge separated water to the bio-filters and media filtration device at Outfall 3)  

  Catch basin insert 

  Storm drain inserts 

  Catch basin screens (two pre-infiltration filters are proposed for Outfall 5 along the access road at 
the low point west of the bridge. This is the only type of filter screening device available due to grade 
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conditions. There is less than a foot of elevation difference between the roadway and the infiltration 
areas.) 

Filtration 

  Media filtration (one media filter is proposed for the access road south of the bridge on the east side 
of the road that will treat both sides of the road and a minimum of one media filtration device is proposed 
for the site facility area downstream of the bio-filtration devices.) 

  Sand filtration 

Hydrodynamic Separator Systems 

  Swirl Concentrator 

  Cyclone Separator 

  Baffle Separator 

  Gross Solids Removal Device 

  Linear Radial Device 

Note: Catch basin inserts and storm drain inserts are excluded from use on County maintained right-of-
way and easements. 

Treatment BMP Datasheets and design calculations are provided in Attachment E of this SWMP. 
Attachment E includes the following: 

1. Description of how each treatment BMP was designed.  
2. Engineering calculations for the BMP(s). 
3. BMP Datasheets. 

8.3 BMP SELECTION DESCRIPTION 

Provided below is a description of post-construction BMPs selected for this project for each outfall. The 
BMP locations and conceptual drawings are provided in Attachment E. The main goal of the BMP 
selection was to prevent hyromodification impacts to the San Luis Rey River and to provide stormwater 
quality treatment using LID BMPs. 

• Outfall 1 - East Desilting Basin: This outfall is the existing main canyon outlet point. Runoff 
from the eastside landfill operating area will be directed to a desilting basin which will provide 
both silt removal and some peak flowrate attenuation benefits. Runoff from the upper east canyon 
will be directed to the outlet in a perimeter drainage channel. To mitigate for the potential for 
increased flowrates and volumes, runoff from the landfill and upper canyon will be directed with 
energy dissipation to an existing natural depression/infiltration area immediately east of the main 
canyon thalweg.  The existing area has the required volume and infiltration rates to infiltrate 
proposed flow volumes to mimic natural conditions.  



SECTIONEIGHT Treatment Control BMPs 

 W:\27654025\00020\00020-ad-r.doc\21-Jul-09\SDG 8-7 

• Outfall 2 - West Desilting Basin: There is currently no existing defined outfall at the outlet from 
this desilting basin. Runoff from the west side of the landfill will be directed to a desilting basin 
that will provide both silt removal and peak flowrate attenuation benefits. Runoff from the upper 
southwest canyon will be directed with energy dissipation to the outlet in a perimeter drainage 
channel. Flows discharging the basin and from the perimeter drainage channel will be directed to 
the upland areas downstream of the desilting basin.  Flows from the desilting basin would be 
directed to level spreaders/energy dissipators prior to discharge to the flat, highly permeable 
upland area. This design will allow for infiltration of all surface runoff from the west side of the 
landfill prior to reaching the San Luis Rey River. The required infiltration area is approximately 
4.2 acres. 

• Outfall 3 - Site Facilities Area: Within the site facilities area vehicular activities associated with 
routine operation and the receipt of refuse for disposal could result in trace petroleum 
hydrocarbons and tracking of sediments onto the paved surfaces of the ancillary facilities area 
including the queuing area for the fee booths and scales, main haul road, landfill equipment 
maintenance and re-fueling areas. The source control BMPs to be implemented specific to the 
ancillary facilities areas would include dry measures such as cleaning the paved surfaces of 
sediment with a street sweeper and the use of absorbents for leaks and spills from vehicular 
activities. The equipment maintenance area has been designed to eliminate contact with 
stormwater by conducting operations in a covered area and diverting flows around the entire 
ancillary facilities area. In addition, the hazardous waste storage facility, which is located in the 
ancillary facilities area, would be enclosed with secondary containment. Treatment control BMPs 
will consist of: a minimum of one oil-water separator that will collect runoff from the landfill 
entry area and discharge separated water to the bio-filters or media filtration device; bio-filters 
around the draining perimeter of the facility as the primary LID BMP, supplemented by a 
structural media filtration device (Stormfilter Vault or equivalent device) at the downstream end 
of the swales to provide an additional level of water quality treatment prior to discharge off the 
site facilities area.  

• Outfall 4 - Bridge (South): Runoff from the access road and bridge will be directed to roadway 
curb inlets. One of the inlets will contain media filtration cartridges (6'x12' Curb Inlet Stormfilter 
device or equivalent) to filter the stormwater from both sides of the access road prior to discharge 
to the 36-inch cross culvert and finally to an energy dissipation/infiltration area. Flows in excess 
of the water quality design flow will sheet flow out into the relatively flat floodplain terrace area 
where infiltration will occur.   

• Outfall 5 - Bridge (North): Runoff from the access road and bridge will be directed to curbside 
structural pre-infiltration filter devices (Kristar SwaleGard Culvert Pre-Filter or equivalent 
device) prior to discharge to small energy dissipation/infiltration areas. Flows in excess of the 
water quality design flow will sheet flow out into the relatively flat floodplain terrace area where 
infiltration will occur. 
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SECTION 9 MAINTENANCE 

Table 13 provides the County maintenance mechanisms/categories. The selected BMPs for this project 
constitute Second or Third Category Maintenance Mechanism. The long-term fiscal resources for the 
selected maintenance mechanism(s) will be Gregory Canyon Landfill, Ltd. 

Table 13 
Maintenance Category 

(Private Responsibility) (Public Responsibility) 
 First Category Second Category Third Category Fourth Category 

Importance of 
Maintenance 

Minimal concern; 
inherent in BMP or 
property stewardship 

Need to make sure private 
owners maintain, and 
provide County ability to 
step in & perform 
maintenance 

Warrants Flood Control 
Dist. (FCD) assuming 
responsibility, with 
funding related to project 

Broader public 
responsibility for 
maintenance and funding 
(beyond project) 

Typical BMPs 

Biofilter (Grass 
swale, grass strip, 
vegetated buffer); 
Infiltration 
basin/trench 

[First cat. Plus:] 
Minor wetland swale; 
Small detention basin; 
Single storm drain 
insert/Oil-water 
separator/Catch basin 
insert&screen 

[Second cat. Plus:] 
Wetland swale or 
bioretention; Detention 
basin (extended/dry) Wet 
ponds & wetlands; 
Multiple storm drain 
inserts; Filtration systems 

[Third cat. Plus:] 
Retrofit public storm drain 
inserts, etc. 
Master plan facility that 
serves area larger than 
project 

1. Stormwater Ordinance requirement with code 
enforcement. 
2. Nuisance abatement with costs charged back to 
property owner. 
3. Condition in ongoing permit such as a Major 
Use Permit (if project has MUP). 
4. Notice to new purchasers. 
5. Subdivision public report “white papers” to 
include notice of maintenance responsibility. 

Mechanisms 

 6. Recorded easement 
agreement w/ covenant 
binding on successors. 

1. Dedication to FCD. 
2. Formation of benefit 
area. 
3. FCD maintenance 
documentation. 

1. Dedication to FCD or 
County. 
2. FCD/County 
maintenance 
documentation. 

Funding 
Source(s) None necessary 

Security (Cash deposit, 
Letter of Credit, or other 
acceptable to County) for 
interim period. Agreement 
for security to contain 
provisions for release or 
refund, if not used. 

Start-up interim: 
Developer fee covering 
24 months of costs 
Permanent: FCD 
Assessment per FCD Act 
Sec 105-17.5 

Varies: gas tax for BMP in 
road ROW, Transnet for 
CIP projects, Special 
funding or General funding 
for others. 
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SECTION 10 HYDROMODIFICATION EVALUATION 

The 2007 Municipal Permit requires implementation of hydromodification assessments for priority 
projects greater than 50 acres. Gregory Canyon Landfill will likely be subject to these requirements when 
they take effect in 2008. Following are two sections from the 2007 Municipal Permit relating to the  
hydromodification requirements. 

D.1.d (10) Downstream Erosion 

"As part of its local SUSMP, each Copermittee shall develop and apply criteria to Priority Development 
Projects so that runoff discharge rates, durations, and velocities from Priority Development Projects are 
controlled to maintain or reduce downstream erosion conditions and protect stream habitat." 

D.1.g (1) (c) Require Priority Development Projects to implement hydrologic control measures so that 
Priority Development Projects’ post-project runoff flow rates and durations (1) do not exceed pre-project 
runoff flow rates and durations for the range of runoff flows identified under section D.1.g.(1)(b), where 
the increased flow rates and durations will result in increased potential for erosion or other significant 
adverse impacts to beneficial uses, attributable to changes in the flow rates and durations, and (2) do not 
result in channel conditions which do not meet the channel standard developed under section D.1.g.(1)(a) 
for channel segments downstream of Priority Development Project discharge points." 

In response to the requirements of the 2007 Municipal Permit, the County of San Diego will prepare a 
Hydromodification Management Plan (HMP) for review and approval by the RWQCB.  In the meantime, 
the County is preparing Interim Hydromodification requirements for use until the HMP is approved.  

This project will evaluate potential hydromodification impacts by analyzing pre- and post- project 
flowrates and hydrograph volumes. Typically hydromodification impacts are evaluated for flowrates and 
hydrograph volumes less than the 10-year storm event, and are generally evaluated for 2 to 5-year storm 
events (or a percentage of those storm event flows). Conservatively, potential hydromodification impacts 
from the project were evaluated using a full range of flowrates and volumes from the 2- to 100-year storm 
event.  The flowrates and volumes are provided in Tables 12a and 12b and in Attachment E.  

The goal of the selected project treatment BMPs was to mimic the existing canyon flows and volumes 
tributary to the San Luis Rey River to provide both water quality treatment benefits and to minimize the 
potential for hydromodification impacts.  This will be accomplished by construction of bio-swales and 
infiltration areas. Infiltration areas will be sized to infiltrate the required water quality volume. 

The 2007 URS report "Evaluation of Hydrogeomorphology and Potential Beneficial Uses at Gregory 
Canyon," provides additional information on Gregory Canyon hydrology and effects to beneficial uses. 
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Note: No Relevant Surface Water Quality Monitoring Data is Currently Available 
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Table E-1. Summary of Bio-filtration Design Factors (Strips And Swales) 
Description  Applications/Siting  Preliminary Design Factors  

Swales are vegetated channels that 
receive and convey storm water.  
Strips are vegetated buffer strips over 
which storm water flows as sheet 
flow.  
Treatment Mechanisms:  

  Filtration through the vegetation  

  Sedimentation  

  Adsorption to soil particles  

  Infiltration  
Pollutants removed:  

  Debris and solid particles  

  Some dissolved constituents  

  Site conditions and climate allow 
vegetation to be established  

  Flow velocities not high enough to 
cause scour  

  Swales sized as a conveyance 
system (per County flood routing and 
scour procedures)  

  Swale water depth as shallow as 
the site will permit  

  Strips sized as long (in direction of 
flow) and flat as the site allows  

  Strips should be free of gullies or 
rills  

  No minimum dimensions or slope 
restrictions for treatment purposes  

  Vegetation mix appropriate for 
climates and location  

 
Table E-2. Summary of Infiltration Area Siting and Design Criteria 

Description  Applications/Siting  Preliminary Design Factors  

Depressions designed to hold runoff 
and infiltrate into the soil without 
discharge  
Treatment Mechanism:  

  Infiltration  
Pollutants removed:  

  All constituents  

  > 10 ft  to seasonally high water table 
(or  4 ft if justified by adequate 
groundwater observations for a minimum 
of 1 year)  

  Soil infiltration rate of 1.3 cm/hr (0.5 
in/hr)  

  Clay content < 30%, and < 40% clay 
and silt combined  

  Sufficient horizontal hydraulic capacity  

  Infiltrated water is unlikely to affect the 
stability of downgradient structures, 
slopes, or embankments  

  Runoff quality has standards for 
infiltration to local groundwater  

  If pretreatment is required, only 
approved BMPs should be considered  

  Consult with RWQCB, water 
agencies, vector control authorities, and 
local utilities  

  Maintenance access (road around 
basin and ramp to basin invert)  

  Optional upstream diversion channel 
or pipe, or downstream overflow 
structure  

  Flood control spillway  

  Scour protection on inflow and 
spillway  

  Size to capture the water quality 
volume  

  Infiltrate water quality volume within 48 
to 72  hours  

  Use ½ the measured infiltration rate to 
size the basin  

  > 10 feet  downgradient and 100 ft 
upgradient from structural foundations  

  > 100 ft from drinking water wells  

  Emergency/maintenance gravity drain  
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BIO-FILTERS AND INFILTRATION AREAS 

The operational and maintenance needs of the bio-filter and infiltration areas are: 
 
• Vegetation management to maintain adequate hydraulic functioning and to limit habitat for disease-

carrying animals. 
• Animal and vector control. 
• Sediment removal to optimize performance. 
• Trash, debris, vegetation trimmings, tree pruning, and leaf collection and removal to prevent 

obstruction of a bio-filter and monitoring equipment. 
• Removal of standing water, which may contribute to the development of aquatic plant communities or 

mosquito breeding areas. 
• Erosion and structural maintenance to prevent the loss of soil and maintain the performance of the 

BMP. 
 
Inspection Frequency 

The BMPs will be inspected: 
 
• After every large storm (after every storm monitored or those storms with more than 0.50 inch of 

precipitation.) 
• On a weekly basis during extended periods of wet weather. 
 
Aesthetic and Functional Maintenance 

• Aesthetic maintenance is important for public acceptance of stormwater facilities. 
• Functional maintenance is important for performance and safety reasons. 
 
Both forms of maintenance will be combined into an overall Stormwater Management System 
Maintenance. 
 
Aesthetic Maintenance 

The following activities will be included in the aesthetic maintenance program: 
 
• Weed Control. Weeds within the bio-filters will be removed through mechanical means. Herbicide 

will not be used because these chemicals may impact the water quality monitoring. 
 
Functional Maintenance 

Functional maintenance has two components: 
Preventive maintenance 
Corrective maintenance 
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Preventive Maintenance 

Preventive maintenance activities to be instituted at a bio-filter are: 
 

• Vegetation seed mix within the bio-filters will be designed to be kept short to maintain adequate 
hydraulic functioning and to limit the development of faunal habitats. 

• Trash and Debris. During each inspection and maintenance visit to the site, debris and trash removal 
will be conducted to reduce the potential for inlet and outlet structures and other components from 
becoming clogged and inoperable during storm events. 

• Sediment Removal. Sediment accumulation, as part of the operation and maintenance program, will be 
monitored during the dry season, after every large storm (0.50 inch). Specifically, if sediment reaches 
a level at or near bio-filter plant height, or could interfere with flow or operation, the sediment will be 
removed. If accumulation of debris or sediment is determined to be the cause of decline in design 
performance, prompt action will be taken to restore the bio-filter/infiltration area to design 
performance standards. Actions will include using additional vegetation and/or removing accumulated 
sediment to correct channeling or ponding. Characterization and appropriate disposal of sediment will 
comply with applicable local, county, state, or federal requirements.  

• Removal of Standing Water. Standing water must be removed if it contributes to the development of 
aquatic plant communities or mosquito breeding areas. 

• Fertilization and Irrigation. The vegetation seed mix has been designed so that fertilization and 
irrigation is not necessary. Fertilizers and irrigation will not be used to maintain the vegetation.  

• Elimination of Mosquito Breeding Habitats. The most effective mosquito control program is one that 
eliminates potential breeding habitats. 

 
Corrective Maintenance 

Corrective maintenance is required on an emergency or non-routine basis to correct problems and to 
restore the intended operation and safe function of the BMP. Corrective maintenance activities include: 

 
• Removal of Debris and Sediment. Sediment, debris, and trash, which impede the hydraulic 

functioning of the BMP, will be removed and properly disposed.  
• Structural Repairs. Qualified individuals (i.e., the designers or contractors) will conduct repairs where 

structural damage has occurred. 
• Embankment and Slope Repairs. Once deemed necessary, damage to the embankments and slopes of 

the BMP will be repaired. 
• Erosion Repair. Where factors have created erosive conditions (i.e., concentrated flow, etc.), 

corrective steps will be taken to prevent loss of soil and any subsequent danger to the performance of 
the BMP. There are a number of corrective actions than can be taken. These include erosion control 
blankets, riprap, or reduced flow through the area. Designers or contractors will be consulted to 
address erosion problems if the solution is not evident. 

• Fence Repair. Where applicable, repair of fences will be done within 30 days to maintain the security 
of the site. 

• Elimination of Animal Burrows. Animal burrows within the bio-filters will be filled and steps taken to 
remove the animals if burrowing problems continue to occur (filling and compacting). If the problem 
persists, vector control specialists will be consulted regarding removal steps. This consulting is 
necessary as the threat of rabies in some areas may necessitate the animals being destroyed rather than 
relocated. If the BMP performance is affected, abatement will begin.  
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• General Facility Maintenance. In addition to the above elements of corrective maintenance, general 
corrective maintenance will address the overall facility and its associated components. If corrective 
maintenance is being done to one component, other components will be inspected to see if 
maintenance is needed. 

 
Debris and Sediment Disposal 

Waste generated at bio-filters/infiltration areas is ultimately the responsibility of Gregory Canyon 
Landfill, Ltd. Disposal of sediment, debris, and trash will comply with applicable local, county, state, and 
federal waste control programs.  
 
Hazardous Waste 

Suspected hazardous wastes will be analyzed to determine disposal options. Hazardous wastes generated 
onsite will be handled and disposed of according to applicable local, state, and federal regulations. A solid 
or liquid waste is considered a hazardous waste if it exceeds the criteria listed in the CCR, Title 22, 
Article 11. 
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S E C T ION 1 INT R ODUC T ION  

This report describes existing hydrogeomorphology and beneficial uses that may be affected by the 
Gregory Canyon Landfill Project at Gregory Canyon in northern San Diego County to support permitting 
under the Porter Cologne Water Quality Act and Section 401 of the Federal Clean Water Act, as well as 
other potential State, Local, and other permits.  This report updates URS (2008), which was prepared for 
Gregory Canyon Limited, and it contains the original information from URS (2008) plus updated 
information. The project area is located approximately 3.5 miles east of I-15 along SR76 and the San Luis 
Rey River (Figure 1).  An overview of the proposed project is provided in Figure 2, and more detailed 
descriptions of stormwater and Best Management Practice (BMP) locations are shown in Figures 3 and 4, 
and Plates 1 and 2.  Figure 5 shows conditions on the site in 1928.  Figure 6 shows the results of a 
delineation of waters of the United States by the U.S. Army Corps of Engineers (USACE) Los Angeles 
District in 2010.  Figure 7 shows patterns of rainfall observed during a large storm event in January, 2010.  
Figure 8 shows drainage swales that will be created on the project site in addition to previous project 
features. 

This report first discusses the existing natural floodplain drainage of Gregory Canyon, which is generally 
located along the thalweg of Gregory Canyon. Although this portion of the report is focused on issues 
related to potential State laws and regulations especially as it applies to the Porter Cologne Water Quality 
Control Act (Porter Cologne), it also includes a discussion of Federal determinations for the project area 
that may be relevant to the discussion.  This discussion of Federal issues may support other future 
permitting efforts, such as California Department of Fish and Game permitting and other permits.   

This report uses definitions from Porter Cologne, as well as other State and Federal laws and regulations, 
and common terms from science and technology. Several definitions from Porter Cologne (§13050 
Definitions) used in this report include: 

(d) “Waste” includes sewage and any and all other waste substances, liquid, solid, gaseous, or radioactive, 
associated with human habitation, or of human or animal origin, or from any producing, manufacturing, 
or processing operation, including waste placed within containers of whatever nature prior to, and for 
purposes of, disposal. 

(e) “Waters of the state” means any surface water or groundwater, including saline waters, within the 
boundaries of the state.  

(f) “Beneficial uses” of the waters of the state that may be protected against quality degradation include, 
but are not limited to, domestic, municipal, agricultural and industrial supply; power generation; 
recreation; aesthetic enjoyment; navigation; and preservation and enhancement of fish, wildlife, and other 
aquatic resources or preserves. 

(g) “Quality of the water” refers to chemical, physical, biological, bacteriological, radiological, and other 
properties and characteristics of water which affect its use. 

(h) “Water quality objectives” means the limits or levels of water quality constituents or characteristics 
which are established for the reasonable protection of beneficial uses of water or the prevention of 
nuisance within a specific area.  
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(k) “Contamination” means an impairment of the quality of the waters of the state by waste to a degree 
which creates a hazard to the public health through poisoning or through the spread of disease. 
“Contamination” includes any equivalent effect resulting from the disposal of waste, whether or not 
waters of the state are affected. 

(l)(1) “Pollution” means an alteration of the quality of the waters of the state by waste to a degree which 
unreasonably affects either of the following:  

(A) The waters for beneficial uses. 

(B) Facilities which serve these beneficial uses. 

(2) “Pollution” may include “contamination.” 

These definitions contained in Porter Cologne are of a general nature.  The purpose of this report is to 
analyze the hydrogeomorphology of the drainage using more detailed criteria and methodologies, and to 
use those findings to assess potential impacts on beneficial uses and appropriate compensation measures. 

Second, this report includes a discussion of potential hydromodification of the San Luis Rey River by 
assessing potential impacts from the construction of the landfill access road and bridge, and by comparing 
anticipated pre- and post-development stormwater flows within the watershed of Gregory Canyon.  This 
portion of the report also includes a discussion of low-impact development stormwater control measures 
(LID’s) that would be incorporated into the project to meet the requirements of the 2007 Municipal 
Permit. 
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S E C T ION 2 B AS E L INE  C ONDIT IONS  

2.1 G E OMOR P HOL OG Y   

Gregory Canyon was formed by erosion processes that occurred primarily between 10,000 and 20,000 
years ago during the early Holocene and Pleistocene epochs.  The present local climate and hydrological 
conditions are drier than during the period of primary formation.  The median annual rainfall based upon 
30 years of rainfall data analysis by URS Corporation for the Fallbrook rain gauge (located approximately 
10 miles northwest of the project) for this time period is 14.1 inches. The rainy season is from October to 
April with most significant rain events occurring between December and March. Summers are typically 
dry with only infrequent thunderstorms. 

Gregory Canyon currently consists of a “V” to “U” shaped canyon with a narrowly defined 100 to 500-
year floodplain closely associated within tens of feet of the canyon’s thalweg (thalweg is used in this case 
to refer to the lowest portion of the canyon along the entire length of a valley’s downslope, which is also 
considered as the continuous line that follows the path of maximum slope or descent between the top of 
the canyon and the bottom of the canyon, rather than the lowest portion of a stream channel).  Gregory 
Canyon descends northward toward the San Luis Rey River floodplain, which runs approximately east to 
west through the greater property.  The remaining drainage/erosion features onsite are minor without 
channels defined by banks, as considered in a geomorphological sense, such as discussed in Rosgen 
(1996). 

Approximately 75 percent of the project site consists of steeply sloping, rocky land that is naturally 
vegetated and undeveloped. From a geologic perspective, the project is located within the Peninsular 
Range. Regional topography in the Peninsular Range is characterized by considerable relief with 
relatively moderate to steep slopes. East of Gregory Canyon, Gregory Mountain rises steeply to a 
maximum elevation of 1,844 feet above mean sea level (amsl). The western ridge rises to a maximum 
elevation of 940 feet amsl. The thalweg of the canyon itself drops in elevation from 920 feet amsl at the 
head of the canyon on the south to 320 feet amsl on its northern terminus into the San Luis Rey River. 
Elevations on the Gregory Canyon site range from approximately 300 feet amsl at the mouth of the 
canyon in the San Luis Rey River floodplain to 1,200 feet amsl at the head of the canyon at the south. 
Much of the canyon is steep, rugged terrain containing numerous boulder outcrops on the eastern side 
with only a few isolated boulders on the western canyon wall. The canyon flattens somewhat at the mouth 
where it meets the alluvial deposits of the San Luis Rey River floodplain. The Gregory Canyon watershed 
drains approximately 458 acres or approximately one tenth of one percent of the San Luis Rey River 
basin area. 

Soils within Gregory Canyon consist of sandy loams and clays, with some cobble and rock.  The steep 
upper slopes of the canyon, especially on Gregory Mountain, have exposed non-soil granite surfaces with 
many fractures.  The overall slope in the canyon along its thalweg is approximately 11%.  Vegetation 
cover in the canyon includes dense non-native grassland, native scrub and chaparral, and coast live oak 
woodland, which are all upland vegetation communities.  The San Luis Rey River floodplain consists 
primarily of non-native grasslands and developed lands from prior agricultural and dairy activities onsite 
that surround the riparian vegetation communities of the San Luis River (these riparian communities are 
generally contained within the approximate 25-year floodplain of the San Luis Rey River).  Other hilly 
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and mountain slopes onsite are covered by mixtures of non-native grasses, and native scrub and chaparral 
vegetation communities with some coast live oak woodland. 

As discussed in more detail in Section 2.2, the canyon does not experience surface water flow in most 
years and/or most of each year.  Water flow in the canyon occurs only during extreme storm events or 
very wet years, and such water flow is ephemeral in nature without periods of prolonged post-storm 
flows.  The water flows in the canyon generally consist of shallow concentrated flows along the canyon’s 
thalweg.  Conditions similar to those in the canyon exist in the borrow areas, and water flow is similarly 
rare and limited to brief patterns of shallow concentrated flow that does not reach the creek in Couser 
Canyon or the San Luis Rey River. 

Rosgen (1996) provides a stream classification system that is widely accepted in the United States.  The 
Rosgen stream classification system results in classifications based on channel morphology and 
hydrologic considerations.  The path of shallow concentrated flow during more extreme rain events in the 
canyon does not exhibit erosion in most years, and the bottom of this flow path is vegetated in most areas.  
Therefore, the Rosgen stream classification system was applied to objectively evaluate the drainage 
feature of the canyon.  The Rosgen system defines hydrogeomorphological features that can be measured 
in the field to apply the classification.  These features include consideration of bankfull depth, bankfull 
width, bankfull discharge, flood-prone width, entrenchment ratio, sinuosity, and slope (Rosgen 1996). 

Bankfull depth, bankfull width, and bankfull discharge are associated with the bankfull stage of a stream.  
Dunne and Leopold (1978) define the bankfull stage of a stream as “The bankfull stage corresponds to the 
discharge at which channel maintenance is the most effective, that is, the discharge at which moving 
sediment, forming or removing bars, forming or changing bends and meanders, and generally doing work 
that results in the average morphologic characteristics of channels.”  Rosgen (1996) equates the bankfull 
stage with the U.S. Army Corps of Engineers (Corps) definition of the Ordinary High Water Mark 
(OHWM).  The drainage path in Gregory Canyon is relatively straight with surface flows absent in most 
years and that are only ephemeral in nature during extreme rain events sufficient enough to produce 
shallow concentrated flow along the canyon’s thalweg.  There are also insufficient features in Gregory 
Canyon to define the bankfull stage based on additional guidance provided by Rosgen (1996).  Bankfull 
depth, bankfull width, and bankfull discharge are zero in Gregory Canyon.  The flood-prone width of the 
drainage feature defined as 2x the maximum depth at bankfull capacity is also zero, as is the 
entrenchment ratio defined as the flood-prone width divided by the bankfull width.  Sinuosity in the 
canyon approaches 1.0, and the overall slope is approximately 11%.  Based on these features, the drainage 
path in Gregory Canyon cannot be classified as a stream using the Rosgen system.  The drainage path in 
the canyon is best defined as a path of shallow concentrated flow with such flows being ephemeral in 
nature and without surface flow in most years.  The nature of these shallow concentrated flows is 
described in more detail in Section 2.2.   

We also evaluated the canyon using the California Rapid Assessment Method (CRAM) (Collins et al., 
2006).  CRAM includes procedures for evaluating existing drainage features, and we attempted to apply 
those procedures to Gregory Canyon.  However, once again it was not possible to define streams, 
wetlands, or similar surface waters within the canyon using CRAM because of the lack of a definable 
bankfull stage or related parameters.  These results further support the findings from applying the Rosgen 
classification system. 
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The USACE (2010) performed a new delineation of waters of the U.S., in which it found that the central 
thalweg of Gregory Canyon was jurisdictional waters of the U.S. (Figure 6).  The USACE (2010) did not 
find a channel with a continuous ordinary high water mark extending from Gregory Canyon to the San 
Luis Rey River.  This new finding by the USACE does not result in changes to other evaluations, such as 
with regard to Rosgen (1996) or using CRAM.  No additional jurisdictional waters of the U.S. were 
determined by the USACE. 

The USACE evaluated drainage features in portions of Borrow Areas A and B for this project; however, 
no jurisdictional waters of the U.S. were found in these borrow areas.  The drainage patterns in the 
borrow areas are similar to those in Gregory Canyon, but with generally less pronounced features.  
Patterns of shallow concentrated flow are not expressed in most years in the borrow areas, and surface 
flow from these borrow areas does not reach the creek in Couser Canyon or the San Luis Rey River.  
Evaluation pursuant to Rosgen (1996) and CRAM also do not support classifying these erosional drainage 
patterns in portions of the borrow areas as streams. 

The San Luis Rey River is a stream bearing features of a lotic aquatic habitat including an OHWM, 
bankfull stage, and other geomorphological features of a stream.  It is classified as a type C5 stream using 
the Rosgen (1996) stream classification system, which is characterized as a stream with broad valleys 
with terraces in association with floodplains and alluvial soils.  The river flows through alluvial sands 
deposited over historic times.  This reach of the river has experienced overall degradation (erosion) over 
time since the construction of Lake Henshaw, which has blocked transport of sediments to this reach and 
which has also created more focused seasonal flows that have greater capacity to erode the local alluvium.  
Instream sand mining upstream of the project area, on the Pala Indian Reservation, has also created 
conditions that support further stream degradation.  Riparian vegetation communities are generally 
confined within the 25-year floodplain of the San Luis Rey River within the greater project area. 

2.2 HY DR OL OG Y  

2.2.1 Rainfall and Runoff Analysis for Gregory Canyon 

URS previously evaluated hydrology within Gregory Canyon for the Corps (URS 2004).  The nearest 
representative rainfall gauge with many years of record is at Fallbrook (30 years of record was used in the 
2004 analysis).  Another, newer gauge was recently installed at the Couser Canyon Road crossing of the 
San Luis Rey River, just west of the project site.  Patterns observed to date at the Couser Canyon gauge 
are similar to those observed at Fallbrook.  The median annual rainfall for the time period through 2004 is 
14.1 inches.  Recent years of extreme rainfall through 2004 relative to the median annual rainfall include 
1997/1998 (approximately 29 inches), 1994/1995 (approximately 30 inches), and 1992/1993 
(approximately 37 inches).  The remaining years between 1992 and 2004 include only 2 years that were 
near the median annual rainfall (1996/1997 at approximately 16 inches and 2002/2003 at approximately 
14 inches), while the remaining 7 years are below the median annual rainfall. 

The existing condition 2-, 5-, 10-, 25-, 50, and 100-year storm event runoff values (surface flows) for 
Gregory Canyon were analyzed in this study. The runoff was analyzed using the United States Army 
Corps of Engineers (USACE) HEC-1 hydrology model in conjunction with the Natural Resources 
Conservation Service (NRCS) (formerly called the Soil Conservation Service) hydrologic method as 
outlined in the 1993 and 2003 editions of the San Diego County Hydrology Manual. The Rational Method 
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procedure is commonly used to calculate runoff for study areas less than a square mile, although this 
method is expected to exaggerate flows within the watershed. The Rational Method was originally 
designed for watersheds of less than 200 acres and assumes uniform rainfall intensity over the whole 
watershed, which is unlikely for larger watersheds in the southwestern U.S., where thunderstorms are 
highly localized (USACE 2004), and other methods, such as the methods used for this analysis, are 
recommended by that reference.  TXDOT (2009) does not recommend using the Rational Method for 
watersheds greater than 200 acres and for analysis of floods from less than 10-year events to avoid 
inaccuracy inherent in the Rational Method.  Therefore, the NRCS hydrologic method was chosen for the 
2004 report because it is an approach that considers the time distribution of rainfall, the initial rainfall 
losses to interception and depression storage, and an infiltration rate that decreases during the course of a 
storm.  Therefore, the NRCS hydrologic method is expected to result in flow predictions that are closer 
approximations of actual conditions than the Rational Method. 
 
The URS report (2004) calculated the runoff from Gregory Canyon using two approaches. The first 
approach used the 6-hour and 24-hour duration storms with a Type B rainfall distribution pursuant to the 
1993 San Diego County Hydrology Manual guidelines. The second approach used a 24-hour duration 
storm with a nested storm pattern distribution pursuant to the 2003 San Diego County Hydrology Manual 
guidelines. Attachment A of URS (2004) provides the hydrology map, hydrology model input parameters, 
rainfall data, and HEC-1 output, respectively. 

Table 1 provides a summary of the hydrology analysis results. The 6-hour storm duration runoff values 
are considered more appropriate in this case because the watershed is less than one square mile (0.567 
square mile), and therefore, the 6-hour storm duration represents a storm pattern that is more realistic and 
likely to be encountered in Gregory Canyon. Analysis of actual daily rainfall amounts from 1948-1988 
and 1998 to 2004 (47 years of record; there were gaps in the daily record between 1988 and 1998) for the 
Fallbrook rain gauge indicate that the 6-hour duration rainfall values shown in Table 1 have a much 
higher degree of incidence for a given storm frequency (2-, 5-, 10-, 25-, 50-year) than the corresponding 
24-hour duration rainfall values, which further supports our understanding that the 6-hour storm is more 
representative of values that have been experienced in Gregory Canyon. In fact, the 5-year, 24-hour storm 
duration rainfall amount of 3.5 inches shown in Table 1 was only exceeded twice during the 47-year 
period of record (4.3% of the time, compared to the reported frequency of 20% of the time in Table 1), 
and the 10-year, 24-hour storm duration rainfall of 4.1 inches was exceeded only once (2.1% of the time, 
compared to the reported frequency of 10% of the time in Table 1). Therefore the 6-hour storm duration 
analysis is considered a more realistic representation of hydrologic events within Gregory Canyon, and 
the 24-hour storm duration analysis is considered to be a substantial overestimation of events within 
Gregory Canyon. 

Additionally, the runoff values from the 6-hour storm events are considered conservative because they are 
based on standard County hydrology procedures and guidelines. The County of San Diego hydrology 
procedures were put in place chiefly for the design of flood control structures, storm drain pipes, and the 
like to provide more conservative results than one would expect to typically find in the field for the 
purpose of ensuring that structures and property are protected from potential flooding. Therefore, the 
assumptions used exceed representation of actual events that would be experienced in Gregory Canyon, 
especially with regard to events that would lead to formation of a stream or wash with a defined bankfull 
stage.  For example, the County hydrology procedures assume a high degree of soil wetness prior to the 
occurrence of the design storm, which is typically not the norm, except during extremely wet years.  
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The results shown in Table 1 document that surface water flows are not expected to occur within Gregory 
Canyon for the 6-hour storm under conditions for the 2-year and 5-year storm.  No flows are expected for 
the 24-hour storm under conditions for the 2-year storm, and only small flows are expected with the 5-
year, 24-hour storm event based on the model.  It is important to note that the period of record documents 
that the 24-hour rainfall amount equal to or exceeding the 5-year storm event of 3.5 inches from Table 1 
actually only occurred 4.1% of the time, instead of the expected 20% of the time if the assumptions for 
the magnitude of the 5-year storm were correct (i.e., that individual rain events are evenly distributed over 
all years, rather than concentrated in wet years). Therefore, flows in Gregory Canyon are clearly 
documented to be unusual events.  Furthermore, analysis of the recent daily rainfall data indicates that 
there had not been sufficient rainfall within the five years prior to 2004 to produce runoff within Gregory 
Canyon for either the 6-hour or 24-hour duration storm events. 

2.2.2 Analysis of Observed Flows in Gregory Canyon 

Surface water flows were observed in Gregory Canyon during the latter part of the 2004-2005 rain year 
(i.e., the approximate period between October 2004 and May 2005).  National Weather Service (NWS) 
data shows the 2004-2005 rain year to be the third wettest year in 155 years of record (National Weather 
Service 2005).  This was an extreme rain year.  However, no surface flow was observed in Gregory 
Canyon until the latter part of this rain year, and surface flow only occurred at a time when numerous 
prior rain events had resulted in very high levels of soil saturation within the local watershed.   

Mr. Stanley McGarr, Tribal Secretary of the Pala Band of Mission Indians, provided photographs in a 
letter dated March 15, 2005 to Mr. David Castanon of the Corps that showed shallow concentrated flow 
in Gregory Canyon associated with storms in January 2005.  Mr. Rand Allan of County of San Diego 
Flood Control (CSDFC) calculated that the individual January 2005 storms corresponded to 
approximately 2-5 year rainfall events based on rainfall gage data from Couser Canyon. URS received the 
daily rain gage data for Couser Canyon for January 2005 from Mr. Allan, and used this data to perform an 
independent rainfall-frequency analysis using the same methods as CSDFC, and the results were the same 
as the County results for the accumulated 1-hour and 6-hour rainfall values. For shorter rainfall durations 
(15-minute and 30-minute rainfall durations), the recorded rainfall amounts and corresponding intensities 
at the Couser Canyon rainfall gage indicate that 10-year rainfall events occurred on January 9 and 11, 
2005.  

The Pala photos showed runoff within Gregory Canyon, which our previous HEC-1 modeling predicted 
could begin with a 5 to 10-year rainfall event.  However, the flowrate in the photos was not measured or 
calculated and also was not associated with a runoff return frequency by representatives of the Pala Band. 
Evaluation of the rainfall return frequency alone does not always provide an accurate estimate of the 
runoff return frequency. The actual runoff flowrate may be lower or higher depending on the antecedent 
soil moisture conditions within the watershed. For example, the HEC-1 model for the 2-year rainfall event 
produces approximately 10-year runoff values when it is assumed that the antecedent soil moisture 
content is at a maximum. The amount of runoff from a given rainfall event is based on a number of 
factors including multiple storm pattern timing, rainfall intensity, duration, and soil saturation. In cases of 
extreme rainfall and saturated soils, the runoff return frequency for an individual storm can be much 
higher than the rainfall return frequency. That is, a single 2 to 5-year rainfall event that occurs after a 
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series of other 1 to 2-year rainfall events may result in 10, 25, or 50-year runoff events within the 
watershed. 

The San Luis Rey watershed exhibited this type of behavior during the late December 2004 and early 
January 2005 storms. The San Luis Rey stream gage data indicated that the flowrate within the river 
corresponded to approximately a 25-year flood event (maximum flowrate of 16,866 cfs on 
January 12, 2005). If the overall San Luis Rey watershed experienced rainfall events on the order of 2-5 
year rainfall return frequencies, this indicates that watershed response was greater than would typically be 
expected due to the number of prior rainfall events. The rainfall data for Couser Canyon indicated that 
there was a substantial amount of rainfall prior to the January 12, 2005 peak flood flow on the river, 
which provided a high degree of soil saturation. 

A runoff-frequency analysis was performed for Gregory Canyon at the most downstream Pala photo 
location within Gregory Canyon to determine the runoff return frequency associated with the higher flood 
limits shown in the photo using the following methods: 

1. Located photo location in the field using distinct natural features observed in the photo, and 
measured canyon cross section dimensions (depth versus distance) for the high flow mark and 
actual stream flow at the time of the photo at several locations within the photo area; 

2. Measured canyon bottom longitudinal slope through cross section locations; 

3. Calculated associated flowrates corresponding to the cross section dimensions using Manning’s 
Equation within Haestad Method’s FlowMaster computer software; and 

4. Correlated the calculated flowrates corresponding to the outer flood limits shown in the photo to 
the previously calculated runoff-frequency table for Gregory Canyon provided as Table 1 in URS 
(2004). 

Table 2 provides the results of the runoff-frequency analysis at the photo cross section. The computed 
discharges corresponding to the outer flood limits in the most downstream Pala photo range from 21 to 31 
cubic feet per second (cfs) (average 26 cfs).   The corresponding runoff return frequency for the average 
high flows through cross sections 1 to 3 were: 37-year flood flow for the 6-hour storm, 27-year flood flow 
for the 24-hour storm event, and a 10-year flood flow return frequency for the 2003 Method nested storm. 

The results in Table 2 clearly indicate that flood flow return frequency associated with the downstream 
Pala photo was definitely greater than the modeled 2 to 5-year flows and indicates that the estimated 2 to 
10-year rainfall event produced an approximate 10 to 40-year flood event within Gregory Canyon, which 
is consistent with the San Luis Rey stream gage data. The flood flow limits shown in the photos were not 
produced by ordinary rainfall-runoff events, but instead were produced by a combination of extended 
rainfall producing saturated soil conditions followed by additional storms resulting in the infrequent flood 
flows shown in the photos. 

No flow occurred in Gregory Canyon between early 2005 and the end of 2009.  A large storm event 
occurred in the area during January 15-22, 2010.  Heavy rainfall from that storm event was centered over 
the project site for the duration of this storm period.  Rainfall was monitored on site with a rain gauge that 
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was located in the central portion of the site between the landfill and borrow areas.  This rain gauge 
provided a good representation of the storm event on site, although heavier rains were observed on the 
higher slopes of Gregory Mountain such that it provided a slightly lower representation of the total rain 
that fell within the canyon’s watershed.  Most of the rainfall on the project site occurred between January 
18, 2010 and January 22, 2010 with a total rainfall on the canyon’s watershed of 6.11 inches, which is a 
very large cumulative rain event occurring over a short period of time.   Figure 7 shows the distribution of 
rainfall over this period of time, which was effectively continuous over the course of the entire storm 
period between January 18 and 22, 2010.  The amount of rain that fell during this period and the 
continuous nature of this rainfall is best representative of approximately a 25-year or greater storm event 
for Gregory Canyon relative to storms modeled in Table 1.   Surface water flow occurred in the canyon 
midday on January 21, 2010; however, water flow from the canyon did not reach the San Luis Rey River 
until January 22, 2010, and flow to the San Luis Rey River stopped shortly after the end of the rainfall, 
which occurred near midnight on January 22, 2010.  The peak instantaneous discharge from Gregory 
Canyon was measured to range from 4 cfs to 5.6 cfs in the lower canyon.  No flow to the San Luis Rey 
River was present on January 23, 2010 or later.  Therefore, this substantial rain event resulted in 
ephemeral runoff from Gregory Canyon to the San Luis Rey River that lasted less than 24 hours, which 
further demonstrates the minor contribution made by the infrequent flows in Gregory Canyon to the San 
Luis Rey River.   

2.2.3 Cross Section Analysis for Gregory Canyon 

In 2007, URS expanded the 2005 analysis to include additional cross sections within Lower Gregory 
Canyon to determine the flow return frequency associated with identifiable landform terraces above the 
canyon thalweg. Seven additional cross sections were taken upstream of the three cross sections described 
above using the same method as described previously.  Photos and cross section plots are provided in 
Appendix A. Below is a summary of the cross section measurement and hydraulic analysis methodology. 

2.2.3.1 Cross Section Analysis Methodology 

Cross Section Location and Measurement 

• An additional seven cross sections were taken at select locations in lower Gregory Canyon 
upstream of the three cross sections identified in the previous section. Cross sections were taken 
parallel to the stream line and were measured using a level line and tape measure to record break 
point locations corresponding to landform terrace locations along the cross section line. Field 
observed cover was noted for use in the hydraulic analysis. 

• Stream slope was determined from USGS topographic maps for cross sections 5 through 10 in the 
steeper portions of the lower canyon. Stream slope was determined by field measurements for 
cross sections 1 through 3 (most downstream cross sections described in previous subsection).  

Hydraulic Analysis 

• Manning's normal depth calculations were performed to determine flow depths for the various 
return frequency storm event runoff values calculated in the hydrology analysis. FlowMaster 
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2005 software by Bentley was used to input the field measured cross section data and calculate 
normal depths. 

• Manning's channel roughness coefficients used in the analysis ranged from 0.03 to 0.04 
corresponding to a relatively clean 'channel' with minor to moderate amounts of vegetation and 
rocks. 

• The flow rates associated with the 5-, 10-, 25-, 50-, and 100-year return frequencies were used to 
calculate normal depths, topwidths, velocities, etc. in the field measured cross sections. 

2.2.3.2 Cross Section Analysis Results 

The following discussion provides the results of the cross section hydraulic analysis of the field measured 
cross sections.  Following is a summary of the hydraulic analysis results:  

• Flow depths and topwidths were plotted against flow rate (discharge) for the field measured cross 
sections to determine limiting depths and top-widths for the 6-hour storm.  In general flow depths 
were less than 1.8 feet and top-widths were less than 20 feet (5-15 feet typical). 

• 100-year, 6-hour storm: Flow depths range from 1.4 to 2.5 feet; Top-widths range from 7 to 20 
feet. 

• 50-year, 6-hour storm: Flow depths range from 1.0 to 1.9 feet; Top-widths range from 6 to 17 
feet. 

• 25-year, 6-hour storm: Flow depths range from 0.25 to 0.75 foot; Top-widths range from 3 to 8 
feet. 

• 10-year, 6-hour storm: Flow depths range from 0.2 to 0.8 foot; Top-widths range from 2 to 6 feet. 

It is important to note that the flow depths for the 100-year storm are less than 2.5 feet deep, indicating 
that even extreme runoff events in the canyon do not produce substantial flood depths. In general the flow 
associated with the lower landform terrace above the thalweg is typically 0.6 to 1.6 feet and 
corresponding to 25 to 50-year storm events. The cross section analysis in conjunction with the hydrology 
analysis indicate that flow depths up to the lower landform terrace along the Canyon thalweg are 
associated with infrequent storm events (25 to 50-year events). 

2.2.4 Sediment and Nutrient Transport 

Sediment and associated nutrient transport through the canyon is limited to infrequent rainfall events that 
produce runoff (typically greater than the 5-year rainfall event) in the canyon. Minor amounts of 
sediment, debris, and associated nutrients are transported through the canyon during surface flow events 
(between 5- and 10-year storm events). Sediments and nutrients from Gregory Canyon (when there is 
flow in the Canyon) are deposited in or upstream of the San Luis Rey River 500-year floodplain. River 
velocities in the 500-year floodplain are typically not sufficient to re-suspend and carry deposited 
sediment, debris, and associated nutrients for significant lengths.  Similar conditions occur in the borrow 
areas where water flow is very rare and does not enter the bottom lands of Couser Canyon. 
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2.2.5 Hydrology Summary 

Hydrologic modeling and field observations document that surface water flows in Gregory Canyon are 
limited and rare in occurrence, and that surface water flows are insufficient to define a channel with an 
observable bankfull stage.  URS observations during the 2004-2005 rain year document that surface flows 
associated with a 37-year flood event in the canyon did not reach the San Luis Rey River channel; rather, 
these extreme flood flows from the canyon percolated into the alluvium within the 500-year floodplain of 
the San Luis Rey River, approximately greater than 500 feet from the San Luis Rey River channel.  
Observations during the 2009-2010 rainfall year documented a small volume of discharge of short 
duration into the San Luis Rey River, but only as the result of a continuous 4-6 day period of intense 
storms. The patterns of surface water runoff in Gregory Canyon document that the potential for transport 
of sediments, nutrients, and other constituents from the Canyon to the San Luis Rey River via surface 
water flow are minimal.  Similar conditions occur in the borrow areas where water flow is very rare and 
the ability to transport materials to the creek in Couser Canyon and/or the San Luis Rey River are 
negligible. 

2.3 B IOL OG Y  

The biological resources of the project site and greater property have been reviewed and reported in detail 
in several documents, including: the 2003 Draft EIR and Final Biological Technical Report (Appendix L) 
(San Diego County 2003), Biological Assessment for the Gregory Canyon San Luis Rey River Bridge 
Replacement (URS 2006), Biological Technical Report for Gregory Canyon Landfill CEQA Update 
(URS 2007a), Summary of Arroyo Toad Data for the Gregory Canyon Landfill through 2007 
(URS 2007b), and the Revised Final EIR (San Diego County 2007).  This discussion summarizes the 
information in these documents regarding aquatic and riparian habitats and other resources associated 
with potential beneficial uses that may be affected by the project. 

The Gregory Canyon drainage does not support aquatic habitat.  The limited ephemeral flows that may 
occur in the canyon during extreme rain events do not persist for long enough periods to support aquatic 
life on a regular basis.  The dominant vegetation communities in Gregory Canyon are upland plant 
communities, including stands of coast live oak.   Coast live oak is not a hydrophytic plant and the NRCS 
Plants Database considers it intolerant of anaerobic conditions that would form with saturated wetland 
soil conditions.  Coast live oaks onsite are distributed in areas of thicker soils or along fracture zones that 
can accommodate the deep root structure of this tree, and this tree is not associated with wetland 
conditions onsite.  A few specimen sycamore trees and isolated mulefat that are in areas dominated by 
non-native grasses or native upland scrub habitat occur in the canyon.  Both plants are considered to occur 
in uplands approximately 33% of the time (based on their facultative wet status in the National Wetland 
Inventory list of hydrophytic vegetation).  Although sycamore and mulefat are hydrophytic plants, neither 
is present in areas that demonstrate hydric soils or wetland hydrology, and they are not dominants where 
they occur.  Wetlands are not present in Gregory Canyon.  Similar conditions occur in the borrow areas, 
which are upland biological communities lacking wetlands.  Most of the borrow areas are covered by 
coastal sage scrub habitat, with a few patches of coast live oak, and no aquatic life is supported in these 
areas. 
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The San Luis Rey River provides aquatic and riparian habitats along its course through the greater 
property.  The San Luis Rey River experiences intermittent flows in at least some years in this area, 
although perennial flows may occur at other times.  Aquatic habitat is generally limited to within the 
limits of the river’s bankfull stage, although occasional ephemeral ponds can form outside the river’s 
banks, usually in side overflow channels that occur during flooding.  The flow path of the river within the 
bankfull stage is currently vegetated in most areas with emergent marsh vegetation (such as cattails 
(Typha sp.) or willows.  Stretches or pools of open water may form within the bankfull stage.  The area 
outside of the bankfull stage extending approximately to the 25-year floodplain of the river tends to be 
dominated by riparian woodland, southern willow scrub, and open sandbars, and these areas generally 
lack indicators of hydric soils or wetland hydrology.  There is a generally distinct transition to upland 
habitats beyond these areas, usually associated with a distinct landform terrace onsite.  Remnant southern 
willow scrub or riparian woodland vegetation may persist in some of the upland areas closer to the river, 
usually consisting of sparse mulefat or occasional willows, on the south side of the river.  Most of the area 
within the 500-year floodplain south of the river is dominated by non-native grassland – a remnant of 
dairy operations that have been onsite since at least the 1920s based on review of historic aerial 
photographs from San Diego County (Figure 5).  The north side of the river between SR76 and the river 
is largely disturbed and developed land from the prior dairy operations.  The area of the large dairy yard 
north of the river at the proposed bridge crossing of the river was historically alluvial sands with an 
apparent mix of coastal sage scrub, sycamore, and coast live oak vegetation based on review of historic 
aerial photographs from San Diego County.  However, that land was developed many years ago by the 
dairies. 

The San Luis Rey River provides breeding habitat for arroyo toad, least Bell’s vireo, and southwestern 
willow flycatcher.  No other endangered species occur onsite.  Arroyo toads also use areas with suitable 
soft sandy soils outside of the primary riparian zone of the San Luis Rey River.  The analysis performed 
for the project’s Section 7 Consultation with the U.S. Fish and Wildlife Service (USFWS) (URS 2006, 
2007b) shows that arroyo toad use of uplands is largely limited to the south side of the river in appropriate 
sandy soils.  This analysis also shows a trend of declining activity as non-native grass densities have 
increased onsite after cattle grazing was stopped.  The San Luis Rey River riparian zone provides suitable 
habitat for most general riparian species found in the region.  Warm water fisheries may be present in this 
area; however, the waters of the river are too warm to support cold water fisheries in this reach.  Surveys 
conducted in 2010 for fish species found largemouth bass, green sunfish, and mosquito fish present in the 
San Luis Rey River; however, no steelhead were observed.  Trends of reduced water flow in the San Luis 
Rey River on the property that resulted in no flow on much of the site by July 2010, and no flow upstream 
or downstream earlier in the year, demonstrate normal patterns of seasonal drying and intermittent water 
flow on site and in this greater reach of the river that do not favor residence by fish species, especially 
cold water fisheries. 

2.4 B E NE F IC IAL  US E S  

The San Diego Regional Water Quality Control Board (RWCQB) has five policies for management of 
beneficial uses and water quality in the San Diego Region: 
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Policy 1 – Water quality objectives, beneficial uses, and water quality control plans and policies adopted 
by the State Water Resources Control Board and the Regional Water Quality Control Board shall be an 
integral part of the basis for water quality management. 

Policy 2 - Water shall be reclaimed and reused to the maximum extent feasible.   

Policy 3 - Point sources and nonpoint sources of pollution shall be controlled to protect designated 
beneficial uses of water. 

Policy 4 - Instream beneficial uses shall be maintained, and when practical, restored, and enhanced. 

Policy 5 - A detailed and comprehensive knowledge of the beneficial uses, water quality and activities 
affecting water quality throughout the Region shall be maintained. 

The beneficial uses for Inland Surface Waters and Ground Waters for the San Luis Rey River are 
provided in Table 3, and were obtained from the San Diego RWQCB Basin Plan. These beneficial uses 
apply for both San Luis Rey River, the Gregory Canyon drainage (tributary), and the borrow areas; 
however, most of these beneficial uses are not expressed within Gregory Canyon or the borrow areas. 
Therefore, this table has been modified from the Basin Plan to indicate actual conditions that either exist 
or have potential to exist within Gregory Canyon along its thalweg and within the borrow areas. 

2.5 S UMMAR Y  

Gregory Canyon is located in an arid region of southern California and only experiences surface water 
flows during extreme rain events, and surface water flow does not occur within Gregory Canyon in most 
years or during most of the time in years when surface flows do occur.  Surface water flows are not of 
sufficient magnitude or duration to result in the regular destruction of vegetation, regularly move 
sediments from the canyon, form or remove bars within the canyon, form or change bends and meanders 
along the canyon’s thalweg, or generally perform work that results in the average morphologic 
characteristics of channels.  Although a swale is formed along the canyon’s thalweg, it is of historic 
(Holocene and Pleistocene) origin, and it is bounded by inconsistent landform terraces that correspond to 
a wide range of larger scale flood levels (such as from 50 to 500 years in recurrence frequency).   These 
landform terraces may be locally continuous within the canyon; however, they do not relate to continuous 
patterns of floodplains within the canyon.  The landform along the thalweg of the canyon does not support 
characteristics to define a bankfull stage or related geomorphological parameters, and the thalweg and 
swale within the canyon cannot be defined as a stream using the Rosgen (1996) stream classification 
system.  The thalweg of the canyon is best defined as the basic path of shallow concentrated flows that 
may occur with extreme rain events, which do not occur in most years.  Similar conditions are found in 
the borrow areas, which are less likely to exhibit surface water flow.  The canyon and borrow areas do not 
support hydrogeomorphological descriptors consistent with landforms or biological habitats 
representative of areas influenced by surface water flow or groundwater. 

Hydrologic modeling of the canyon confirms a pattern of rare surface flows that do not occur in most 
years.  Using the 1993 San Diego County Method for predicting runoff from 6-hour storms, which 
describes the likely duration of rain events for this canyon better than longer term rain events, surface 
flows are not expected to occur until approximately a 10-year storm event.  Shallow concentrated flows 
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have been observed in the canyon, most noticeably during the latter half of the 2004-2005 rain year, 
which was the third wettest year in 155 years of record for San Diego County. These shallow 
concentrated flows only occurred late in that rain year, in 2005, after a long period of recurring low 
frequency return rain events in 2004 that had saturated the local watershed.  These flows were consistent 
with the predictions of the hydrologic models and confirm that surface flow does not occur within 
Gregory Canyon in most years, and that such flow is ephemeral in nature and associated with extreme 
rain events.  Overall, flows are not predicted to occur with sufficient frequency and have not been 
observed to occur with sufficient frequency to create a channel within the canyon with a bankfull stage as 
defined by Rosgen (1996).  Observations of flow during the 2009-2010 rainfall year were consistent with 
these findings. 

The mouth of Gregory Canyon broadens and flattens out as it reaches the 500-year floodplain of the San 
Luis Rey River.  The swale that transports infrequent shallow concentrated flows from Gregory Canyon 
becomes undefined as it reaches the 500-year floodplain of the San Luis Rey River.  Shallow 
concentrated flows from Gregory Canyon that were associated with a 37-year flood event observed in 
January 2005 did not reach the San Luis Rey River, and rather, percolated into the soils of the 500-year 
floodplain of the river at the mouth of the canyon.  Discharges of surface flows from Gregory Canyon to 
the San Luis Rey River are generally not expected to occur under most conditions.  Therefore, transport 
of nutrients, sediments, and potential contaminants from Gregory Canyon to the San Luis Rey River via 
surface water flow are unlikely to occur under existing conditions.   

Gregory Canyon and the borrow areas are dominated by upland vegetation communities (chaparral, 
coastal sage scrub, and non-native grassland).  Oak trees in the canyon and elsewhere are an upland 
vegetation community, and they are distributed in areas of thicker soils or along fractures in rocky soils 
and among igneous rocks where the root structure of the trees can be accommodated.  A few hydrophytic 
trees and shrubs that also occur in uplands can be found in the canyon, although these are few in numbers 
and sparsely distributed such that they are not representative of hydrophytic or aquatic vegetation 
communities.  Surface water flows in the canyon are insufficient to support aquatic communities, and 
groundwater does not support wetland communities within the canyon.  Gregory Canyon and the borrow 
areas are upland habitats that support wildlife characteristic of upland vegetation communities throughout 
this region.  The canyon’s thalweg and borrow areas do not create unique habitats characteristic of aquatic 
or riparian communities influenced by surface water flow or groundwater within the canyon. 

Gregory Canyon is currently set within natural vegetation communities on most sides, with the exception 
of avocado and other orchards to the south (throughout Couser Canyon).  The San Luis Rey River 
floodplain bounds the mouth of the canyon to the north.  Urbanizing trends are occurring on adjacent 
lands east of Gregory Canyon on the Pala Indian Reservation, and additional development may occur to 
the west, off site of the greater property at some future time.  At present time, Gregory Canyon and the 
borrow areas do not form a unique landscape component that would be considered a corridor from or to 
major wildlife habitats or within a greater wildlife corridor, although wildlife movement through the 
canyon and borrow areas is possible and does occur.  The rare occurrences of shallow concentrated 
surface water flow and potential groundwater resources within Gregory Canyon do not support features 
characteristic of aquatic or riparian communities or habitat within the canyon (or in the borrow areas), and 
the canyon and borrow areas are dominated by upland habitat that is not supported by drainage patterns 
within them. 
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The main portion of Gregory Canyon and the borrow areas do not support threatened or endangered 
species, and they do not support suitable habitat for such species.  The closest likelihood for special status 
species in the canyon is for arroyo toads to occur in  uplands in or near the mouth of the canyon, in or 
near the 500-year floodplain of the San Luis Rey River during their non-breeding periods.  Arroyo toads 
have been found on the existing road that will transect the proposed landfill facilities areas and the face of 
the landfill, but they have not been found in the dense non-native grasslands or other habitat within the 
project footprint where potentially suitable soils occur.  Upland arroyo toad habitat on the project area 
appears to be primarily associated with suitable sandy soils within the 500-year floodplain of the San Luis 
Rey River.  No breeding habitat for arroyo toads occurs within Gregory Canyon or outside of the San 
Luis Rey River channel in the vicinity of the proposed project area.   California gnatcatcher, an upland 
bird species, has never been found to nest on site, including not being found in either the canyon or 
borrow areas.  Surveys for California gnatcatcher conducted in 2010 did not find them anywhere on the 
larger property. 

Beneficial uses associated with surface water flows or groundwater within Gregory Canyon or the borrow 
areas are largely absent or de minimus in nature.  Wildlife habitat occurs within Gregory Canyon and the 
borrow areas; however, this is upland habitat that is not influenced by surface water flow or groundwater 
within the canyon or borrow areas, and is not representative of the WILD beneficial use within the 
canyon.   

The San Luis Rey River forms the major aquatic feature on the greater property.  It flows from east to 
west across the property, north of the proposed landfill site.  The river exhibits intermittent or perennial 
flows, depending upon conditions in a given year.  Flows within the greater watershed of the river are 
controlled by the dam at Lake Henshaw.  Riparian vegetation communities are found along the active 
channel of the river and may extend out to approximately the limits of the 25-year floodplain.  Upland 
vegetation communities extend beyond those limits. 
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S E C T ION 3 E F F E C T S  OF  T HE  P R OJ E C T 

3.1 E F F E C T S  ON B E NE F IC IAL  US E S  

3.1.1 Evaluation of Effects on Beneficial Uses Designated in the Basin Plan 

The Water Quality Control Plan for the San Diego Basin (9) (otherwise referred to as the Basin Plan) lists 
several designated beneficial uses for the reach of the San Luis Rey River that passes through the greater 
property (see Table 1).  This discussion describes potential effects of the project on these beneficial uses, 
related to construction of the landfill and the landfill access road bridge. For purposes of this discussion, it 
is assumed that the beneficial uses for the Gregory Canyon drainage and the borrow areas are the same as 
those designated for the San Luis Rey River. Note that a discussion of potential effects of the project on 
hydromodification is provided in Section 3.2 of this report. 

Municipal and Domestic Supply (MUN) - This beneficial use includes uses of water for community, 
military, or individual water supply systems including, but not limited to, drinking water supply.  This 
beneficial use is listed for this reach of the San Luis Rey River for both surface and groundwater.   

The discharge of dredged or fill material is proposed in the San Luis Rey River for construction of the 
landfill access road bridge.  A total less than 0.8 acres of waters of the U.S. will be filled: less than 0.1 
acres from permanent structural discharges (bridge support piers within waters of the U.S.), and less than 
0.7 acres for temporary construction access. 2.3 acres of riparian habitat will be created in existing 
uplands (the existing dairy yard) on the north side of the river at the bridge. MUN uses occur in the San 
Luis Rey River downstream and upstream of the project site mostly from groundwater, but could include 
surface water.  The proposed discharge of dredged or fill material will not result in the discharge of 
hazardous material that would adversely affect existing MUN uses. Restoration of temporary impact areas 
of less than 0.7 acres with riparian vegetation, and creation of an additional 2.3 acres of riparian habitat at 
the bridge crossing location, will further prevent degradation of this beneficial use by ensuring no adverse 
change in water quality and enhancement of wetland/riparian treatment capacity of the local system.  The 
permanent fill of less than 0.1 acres of waters of the U.S. for the bridge piers (concrete piers) will not 
result in a loss or decrease in MUN uses within the river.   

Stormwater runoff from the bridge and approach roads will be treated as discussed in Section 3.2 of this 
report and in the project’s stormwater management plan (URS 2007c) and will not be discharged to the 
San Luis Rey River’s channel.  Stormwater will be directed to both ends of the bridge and along the 
approach roads.  Stormwater from the combined approach roads and bridge runoff will be directed to a 
series of energy dissipaters to ambient local ground levels to allow spreading and percolation of runoff in 
the unconfined basin formed by uplands outside of the San Luis Rey River channel.  Therefore, water 
quality in the San Luis Rey River and groundwater will be protected by best management practices for 
treatment of stormwater runoff and no adverse effect on beneficial uses in the river will result. 

Stormwater runoff as surface water flow in the Gregory Canyon drainage does not occur in most years, 
and only occurs during extreme rain events.  As described in Section 3.2 of this report and the project’s 
stormwater management plan (URS 2007c), changes in stormwater runoff from the canyon are not 
expected to result in adverse hydromodification results from the project.  Under existing conditions, 
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sediments, nutrients, and potential pollutants in the existing watershed of Gregory Canyon are not 
transported from the canyon via surface water flow in most years, and such transport only occurs in the 
rare occasions when shallow concentrated surface flow does occur.  Even then, the shallow concentrated 
flows discharged from Gregory Canyon do not reach the San Luis Rey River in most years.  Similar 
conditions apply to the borrow areas, and no surface water connection to either the creek in Couser 
Canyon or the San Luis Rey River occur.  These patterns will not be changed as a result of this project 
and there will not be degradation of MUN beneficial uses as a result of this project. 

Agricultural Supply (AGR) - This beneficial use includes uses of water for farming, horticulture, or 
ranching including, but not limited to, irrigation, stock watering, or support of vegetation for range 
grazing.  This beneficial use is listed for this reach of the San Luis Rey River for both surface and 
groundwater.  The evaluation of potential impacts on AGR beneficial uses is identical to that described 
for potential impacts on MUN beneficial uses (see above).  Similarly, there will not be degradation of 
AGR beneficial uses as a result of the discharge of dredged or fill material to waters of the U.S. for the 
bridge, or as a result of the entire landfill project. 

Industrial Services Supply (IND) - This beneficial use includes uses of water for industrial activities 
that depend primarily on water quality.  This beneficial use is listed for this reach of the San Luis Rey 
River for both surface and groundwater.  The evaluation of potential impacts on IND beneficial uses is 
identical to that described for potential impacts on MUN beneficial uses (see above).  Similarly, there will 
not be degradation of IND beneficial uses as a result of the discharge of dredged or fill material to waters 
of the U.S. for the bridge, or as a result of the entire landfill project. 

Contact Recreation (REC1) - This beneficial use includes uses of water for recreational activities 
involving body contact with water, where ingestion of water is reasonably possible.  These uses include, 
but are not limited to, swimming, wading, water-skiing, skin and SCUBA diving, surfing, white water 
activities, fishing, or use of natural hot springs.  This beneficial use is listed for surface water.  Most of 
these activities do not currently occur and are not likely to occur within the San Luis Rey River onsite 
because it is too shallow during base flow conditions, lacks large open pools in most cases, is generally 
covered by relatively dense riparian vegetation, and does not support reasonably safe opportunities for 
such activities during periods of high flow.  Fishing, body contact through wading or other direct contact 
is possible in the San Luis Rey River, and ingestion of water is possible, but unlikely to actually occur 
because access to the river is restricted and conditions onsite are not conducive to these activities.  
Regardless of the actual use compared to the potential use, construction of the bridge and the rest of the 
landfill project will not change existing uses or potential uses for this beneficial use in the San Luis Rey 
River.  Construction of the bridge will result in temporary, somewhat increased restricted access to the 
area of construction; however, the entire property is posted to discourage use by the public and there are 
little or no existing uses of this type, whether authorized or unauthorized, on the property at this time.  
Therefore, no loss or overall degradation of this beneficial use will occur in the river in the short or long 
term because the existing potential and observed uses will not be adversely altered by this project.   

As previously described, Gregory Canyon and the borrow areas do not support surface water flows of 
sufficient frequency of recurrence, magnitude, or duration to support REC1 uses, and such uses are not 
reasonably expected in Gregory Canyon at most times in most years.  It is conceivable that a person could 
purposely access the site during a brief period of shallow concentrated flow from the canyon and ingest 
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water, although such ingestion would not be authorized or reasonable.  The opportunity to ingest water 
does not occur in most years because of lack of flow and is limited in availability to during and a very 
short time after heavy rain events in a few years.  The entire property is posted to discourage use by the 
public.  The project will create stormwater management channels and facilities described in Section 3.2 of 
this report and the project’s stormwater management plan (URS 2007c).  These stormwater management 
features are best management practices that will allow continued expression of shallow concentrated 
surface flows at similar frequencies and durations as currently occur onsite, without degradation of water 
quality in these flows.  Therefore, there will be no substantial change or degradation of REC1 beneficial 
uses in the canyon as a result of this project. 

Non-contact Recreation (REC2) - This beneficial use includes the uses of water for recreational 
activities involving proximity to water, but not normally involving body contact with water, where 
ingestion of water is reasonably possible. These uses include, but are not limited to, picnicking, 
sunbathing, hiking, beachcombing, camping, boating, tidepool and marine life study, hunting, sightseeing, 
or aesthetic enjoyment in conjunction with the above activities.  Many of these potential uses are feasible 
in the San Luis Rey River, although they do not currently occur onsite in most cases (the site is generally 
not used for this type of recreation). Regardless of the actual use compared to the potential use, 
construction of the bridge and the rest of the landfill project will not change existing uses or potential uses 
for this beneficial use in the San Luis Rey River.  Construction of the bridge will result in temporary, 
somewhat increased restricted access to the area of construction; however, the entire property is posted to 
discourage use by the public and there are little or no existing uses of this type whether authorized or 
unauthorized on the property at this time.  Therefore, no loss or overall degradation of this beneficial use 
will occur in the river in the short or long term because the existing potential and observed uses will not 
be adversely altered by this project.   

As previously described, Gregory Canyon and the borrow areas do not support surface water flows of 
sufficient frequency of recurrence, magnitude, or duration to support REC2 uses, and such uses are not 
reasonably expected in Gregory Canyon or the borrow areas at most times in most years.  It is 
conceivable that a person could purposely access the site during a brief period of shallow concentrated 
flow from the canyon, although this would not be authorized or reasonable.  The opportunity to ingest 
water does not occur in most years because of lack of flow and is limited in availability to during and a 
very short time after heavy rain events in a few years.  The entire property is posted to discourage use by 
the public.  The project will create stormwater management channels and facilities described in Section 
3.2 of this report and the project’s stormwater management plan (URS 2007c).  These stormwater 
management features are best management practices that will allow continued expression of shallow 
concentrated surface flows at similar frequencies and durations as currently occur onsite, without 
degradation of water quality in these flows.  Therefore, there will be no substantial change or degradation 
of REC2 beneficial uses in the canyon as a result of this project. 

Warm Freshwater Habitat (WARM) - This beneficial use includes uses of water that support warm 
water ecosystems including, but not limited to, preservation or enhancement of aquatic habitats, 
vegetation, fish or wildlife, including invertebrates.  The San Luis Rey River provides warm freshwater 
habitat.  Construction of the bridge and the rest of the landfill project will not change existing uses or 
potential uses for this beneficial use in the San Luis Rey River.  The San Luis Rey River will continue to 
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provide WARM uses without change or degradation as a result of the bridge construction or landfill 
project. 

As previously described, Gregory Canyon and the borrow areas do not support surface water flows of 
sufficient frequency of recurrence, magnitude, or duration to support WARM uses, and such uses are not 
reasonably expected in Gregory Canyon at most times in most years. Gregory Canyon and the borrow 
areas do not provide aquatic features to support WARM uses.  The project will create stormwater 
management channels and facilities described in Section 3.2 of this report and the project’s stormwater 
management plan (URS 2007c).  These stormwater management features are best management practices 
that will allow continued expression of shallow concentrated surface flows at similar frequencies and 
durations as currently occur onsite, without degradation of water quality in these flows.  Therefore, there 
will be no substantial change or degradation of WARM beneficial uses in the canyon as a result of this 
project. 

Cold Freshwater Habitat (COLD) - This beneficial use includes uses of water that support cold water 
ecosystems including, but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish 
or wildlife, including invertebrates.  This reach of the San Luis Rey River does not support COLD uses; 
rather, it supports WARM uses.  Surveys conducted in 2010 for fish did not find steelhead or suitable 
conditions for breeding or long term use of the site by steelhead (also, the river is intermittent in this 
reach).  The far upper reaches of the San Luis River, upstream of the site, have potential to support COLD 
uses.  There may have been historic runs of cold water fish (steelhead) through the San Luis Rey River to 
such upstream areas; however, the dam at Lake Henshaw prevents such uses today.  There has been some 
stocking of trout in and near Lake Henshaw, including immediately downstream; however, trout have not 
been stocked in or near the project area.  Conditions in the San Luis Rey River will continue relative to 
COLD uses without change or degradation as a result of the bridge construction or landfill project.  
Steelhead will be able to move upstream or downstream during periods of sufficient flow in the San Luis 
Rey River after construction of the bridge and landfill project, in the same manner as is currently 
available.  

As previously described, Gregory Canyon and the borrow areas do not support surface water flows of 
sufficient frequency of recurrence, magnitude, or duration to support COLD uses, and such uses are not 
reasonably expected in Gregory Canyon or the borrow areas at most times in most years.  Gregory 
Canyon and the borrow areas do not provide aquatic features to support COLD uses, nor do they 
contribute to COLD uses in the San Luis Rey River in a manner that maintains either COLD uses or even 
fish migration in the San Luis Rey River.  The project will create stormwater management channels and 
facilities described in Section 3.2 of this report and the project’s stormwater management plan (URS 
2007c).  These stormwater management features are best management practices that will allow continued 
expression of shallow concentrated surface flows at similar frequencies and durations as currently occur 
onsite, without degradation of water quality in these flows.  Therefore, there will be no substantial change 
or degradation of COLD beneficial uses in the canyon or borrow areas as a result of this project. 

Wildlife Habitat (WILD) - This beneficial use includes uses of water that support terrestrial ecosystems 
including, but not limited to, preservation and enhancement of terrestrial habitats, vegetation, wildlife 
(e.g., mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food sources.  The San 
Luis Rey River supports aquatic WILD uses.  Construction of the bridge and the rest of the landfill 
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project will not change existing uses or potential uses for this beneficial use in the San Luis Rey River.  
Construction of the bridge will result in temporary restricted access to the area of construction, but there 
will be no loss or overall degradation of this beneficial use in the river in the short or long term.  The 
creation of 2.3 acres of additional riparian habitat at the north side of the river at the bridge will result in 
improvement and enhancement of WILD uses for the San Luis Rey River. 

As previously described, Gregory Canyon and the borrow areas do not support surface water flows of 
sufficient frequency of recurrence, magnitude, or duration to support WILD uses, and such uses are not 
reasonably expected in Gregory Canyon or the borrow areas at most times in most years.  Gregory 
Canyon and the borrow areas do not provide aquatic features to support WILD uses.  Generally, surface 
water flow in the canyon is too infrequent and groundwater is too deep to support terrestrial ecosystems 
through preservation or enhancement of terrestrial habitats, vegetation, wildlife, or wildlife water and 
food sources, which do not differ from upland areas lacking drainage features.  The discussion of 
potential thermal and microclimate effects, and biological habitat considerations in Section 3.1.2 further 
documents the absence or very limited expression of WILD beneficial uses in Gregory Canyon and the 
borrow areas.  The project will create stormwater management channels and facilities described in 
Section 3.2 of this report and the project’s stormwater management plan (URS 2007c).  These stormwater 
management features are best management practices that will allow continued expression of shallow 
concentrated surface flows at similar frequencies and durations as currently occur onsite, without 
degradation of water quality in these flows.  Therefore, there will be no substantial change or degradation 
of WILD beneficial uses in the canyon as a result of this project. 

3.1.2 Other Beneficial Use and Functional Considerations 

We have also evaluated several other uses and/or functions that are related to beneficial uses in the San 
Luis Rey River but that are not part of the designated beneficial uses discussed above.  We discuss these 
additional uses and functions in this section at the request of the San Diego Regional Water Quality 
Control Board. 

Pollutant Removal and Nutrient Cycling - These uses are related to potential changes in the existing 
system from the project with emphasis on functions provided by Gregory Canyon and the borrow areas.  
Under existing conditions, rainfall on Gregory Canyon and the borrow areas either percolates to 
groundwater or is lost from the system through evapotranspiration without the expression of surface water 
flow in most years or most of the time in the rare years when shallow concentrated surface flow may 
occur along the canyon’s thalweg.  Our observations of shallow concentrated surface flow in the canyon 
during the 2004-2005 rain year (actually in 2005) demonstrated that little sediment was moved during 
these flow events.  Similar patterns were observed in January, 2010.  There was localized erosion from 
the several San Diego County Water Authority and San Diego Gas and Electric access roads on site in 
2005 and 2010 that resulted in some deposition of sediments within the canyon (even being deposited in 
areas with steeper overall slopes, without transport to the canyon bottom or 500-year floodplain of the 
San Luis Rey River).  Runoff water in the canyon observed in 2005 was generally clear without obvious 
suspended sediment or other material.  Most of the runoff water from the canyon quickly percolated into 
the 500-year floodplain of the San Luis Rey system and did not reach the river.  There was no deposition 
of alluvial fans, mounds, or bars at the mouth of the canyon or in the San Luis Rey River floodplain as a 
result of these surface flows in the canyon.  Similar events occurred in January, 2010 with observed 
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effects similar to those in 2005, although the great amount of total rainfall during 2004-2005 resulted in 
higher flows levels in 2005 than occurred in 2010. These observations clearly indicate that there is little 
hydrologic transport capacity via surface water flow from the canyon, and that the transport of sediments, 
nutrients, and potential pollutants from the canyon to the San Luis Rey River is absent or de minimus in 
nature.  The proposed project will still allow shallow concentrated surface flows to occur, and those flows 
will continue to dissipate at the mouth of the canyon and percolate into the sandy soils of the San Luis 
Rey River floodplain.  These flows with the project will not have reduced water quality and will be very 
similar to the existing condition.  Therefore, there will be no adverse change or degradation of existing 
uses with regard to pollutant removal and nutrient cycling in the canyon.  Similar conditions exist and 
will also apply to the borrow areas during their use.  Water does not reach the Couser Canyon creek or the 
San Luis Rey River from storm events affecting the borrow areas, and there will be no adverse change or 
degradation of existing uses with regard to pollutant removal and nutrient cycling in the canyon. 

Thermal and Microclimate Effects - Riparian vegetation is often associated with the provision of 
shading along streams that may reduce water temperatures and favor certain types of aquatic life.  
Additional thermal effects may occur as a result of tributary input to a stream that alters the temperature 
of the stream.  These effects may be most important in cold water systems, where elevated temperatures 
may adversely affect aquatic life in the stream.   

The San Luis Rey River is a warm water system.  It also has dense riparian habitat along most areas 
within the project’s reach, and also at the proposed bridge crossing.  Although fish may occur in the river, 
there is no major fishery located here for human or wildlife use (largely due to the dense vegetation in the 
river, including cattails).  The primary aquatic life that may use the flowing waters of the river include 
arroyo toad and California toad during the breeding period until larvae have emerged.  These species are 
not readily susceptible to thermal stresses that may occur in the river without shading and they are often 
found in open pools exposed to full sunlight for the duration of their development to terrestrial neonates.  
Nonetheless, construction of the bridge will only result in temporary removal of shade bearing trees, 
shrubs, and herbs, and revegetation plus the bridge itself will restore conditions in the river.  Therefore, 
no adverse thermal or microclimate modification will result from construction of the bridge. 

Gregory Canyon and the borrow areas do not support surface water in most years or contribute to the 
maintenance of the San Luis Rey River during the rare years when shallow concentrated flow may occur.  
As a result of the rare or lack of occurrence of surface water in the canyon and borrow areas, aquatic life 
is not present and water is not available in sufficient quantities to support hydrophytic plant communities 
or to provide support to maintain local wildlife populations.  Surface water flows from Gregory Canyon 
do not reach the San Luis Rey River in most years and surface water flows from the borrow areas do not 
reach the creek in Couser Canyon or the San Luis Rey River, and therefore, these watersheds cannot 
provide thermal modification, either warming or cooling, in the San Luis Rey River because there is no or 
negligible input of water to the San Luis Rey River.   The project facilities will not alter thermal 
conditions in the San Luis Rey River and no adverse thermal modification of the San Luis Rey River will 
result from the project. 

Biological Habitat Considerations - The effects of the project on biological habitat have been 
previously discussed relative to designated beneficial uses.  Some primary considerations of water quality 
to biological habitat and wildlife use include effects on the direct support of aquatic life within an aquatic 
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ecosystem, support of wetland and some riparian habitat by surface and potentially by groundwater, and 
provision of water sources for wildlife.  Aquatic habitat and wetland and riparian habitats supported by 
surface and groundwater occur in and along the San Luis Rey River.  Aquatic habitat, wetlands, and 
riparian communities developed and supported by surface and/or groundwater do not occur in Gregory 
Canyon or the borrow areas.  Construction of the bridge and landfill will not reduce or degrade aquatic 
habitat in the San Luis Rey River, nor will it adversely affect wetlands and riparian habitats or wildlife 
supported by such habitats.  Wildlife movement along the San Luis Rey River and within the greater 
floodplain of the river will also not be adversely affected. 

Gregory Canyon provides upland wildlife habitat that supports upland wildlife without aquatic functions.  
The thalweg is set within relative low gradient areas in the lower half of the canyon and wildlife, such as 
deer, coyotes, mountain lions, rabbits, and other wildlife, can move not only along the thalweg, but in all 
directions from there.  The thalweg itself in this portion of the canyon does not provide a unique corridor 
that supports focused movement from one habitat area of concern to another, nor does it promote or 
diminish wildlife movement in this area.  It is just the same as the rest of the upland habitats that surround 
it with regard to wildlife movement.  The upper portion of the canyon has high landform terraces on both 
sides of the thalweg.  These terraces are sufficiently high to preclude movement of many mammals across 
the canyon and thus form a barrier to wildlife movement in cross-canyon directions.  The upper area is 
also effectively closed, such that large wildlife entering this incised area will be boxed in.  Therefore, the 
thalweg in the upper canyon does not serve as a corridor to larger wildlife movement to the south along 
the thalweg.  Wildlife corridor support is not provided in Gregory Canyon with regard to consideration of 
water quality functions and beneficial uses related to Porter Cologne.  Consideration of wildlife corridors 
was also fully addressed during the project’s California Environmental Quality Act (CEQA) compliance.  
Similarly, mitigation of upland vegetation communities, including coast live oak woodland, was also fully 
addressed during the project’s CEQA compliance.  The proposed mitigation of upland vegetation 
communities elsewhere onsite and also potentially offsite has been found to fully compensate for impacts 
on biological resources during the project’s CEQA compliance.  The proposed onsite mitigation will also 
enhance habitat conditions onsite by restoration of the greater San Luis Rey River floodplain to 
predevelopment conditions (including pre-dairy conditions).  For instance, review of 1928 aerial 
photographs from San Diego County show that the area within the 100 to 500-year floodplain of the San 
Luis Rey River naturally supported oak woodlands with some inclusion of coastal sage scrub, grasslands, 
and drier riparian trees such as sycamores (oak woodland dominated wooded areas). These areas onsite 
are currently developed dairy yard and prior grazed non-native grassland.  Creation of oak woodland with 
transitional sycamore and sage scrub habitats (and native grasses) in these existing disturbed areas will 
create a substantial continuous and wide native habitat corridor extending through the property along the 
San Luis Rey River that is continuous with habitats upstream and downstream of the site. 

Consideration of Ephemeral, Episodic Drainage Features – The USACE defines intermittent and 
ephemeral streams at 65FR47:12818 as:  1) Intermittent stream: An intermittent stream has flowing water 
during certain times of the year, when groundwater provides water for stream flow. During dry periods, 
intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water 
for stream flow; and 2) Ephemeral stream: An ephemeral stream has flowing water only during, and for a 
short duration after, precipitation events in a typical year. Ephemeral stream beds are located above the 
water table year-round. Groundwater is not a source of water for the stream. Runoff from rainfall is the 
primary source of water for stream flow.   
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The San Luis Rey River on the project site is an intermittent stream that is supported by groundwater 
during most of the times when it has surface water, and it dries up on site and also upstream and 
downstream of the site for several months in most, if not all years. The drainage and erosion features on 
the project site, including Gregory Canyon and the borrow areas, are ephemeral in nature because they do 
not have surface flows maintained by groundwater.  Furthermore, there is no surface flow in these 
drainage and erosion features in most years, and the conditions in a typical year are with no surface flow.  
Surface flow in some drainage and erosion features, such as the along the main thalweg of Gregory 
Canyon, may occur during periods of extreme rainfall, such as was observed in 2005 (the third wettest 
year in 155 years of record for San Diego) and 2010.  These rare occasions of surface flow are episodic in 
nature and the frequency of such flow in the main thalweg of Gregory Canyon is for flow to occur only 
with 5 to 10 year or greater rain events. The duration of such flows is expected to range from a few hours 
in most cases to a few days during periods of extreme rain, but not in every or most years.  As described 
above, these types of rare, episodic water flows on site may not and usually do not reach the San Luis Rey 
River, or tributaries to the San Luis Rey River.  Therefore, the potential contribution of surface water 
from ephemeral drainages on site to the San Luis Rey River is zero in most years and de minimus in the 
most extreme rain years such that surface flow from the canyon and other drainage features on site is not 
involved in the maintenance of surface flow in the San Luis Rey River. 

The drainage and erosion features on site, including within Gregory Canyon and the borrow areas, 
support vegetation that is similar to the adjacent land, and are dominated by upland vegetation.  The lack 
of regular surface water flow in these drainage and erosion features results in conditions associated with 
these drainage features that are not aquatic in nature or otherwise distinct from other upland habitats 
adjacent to them.  The lack of regular surface flow prevents substantial nutrient transport or other 
watershed services from being expressed in the canyon, borrow areas, or other areas on site.  As 
previously described, the primary sediment movement observed in 2005 and 2010 was not from the 
natural drainage features on site or the surrounding natural land; rather, there was erosion from the San 
Diego Gas and Electric and San Diego County Water Authority dirt access roads that was deposited 
within the canyon’s main thalweg without transport to the San Luis Rey River or its greater floodplain.  
Even leaf litter was largely contained along the canyon thalweg without transport to the lower reaches of 
the canyon.  As evidenced by the lack of demonstrable erosion in vegetated areas across the project site, 
no erosion and sediment deposition is likely to have occurred in the main canyon thalweg had the dirt 
access roads not been available as a source of readily erodible material.  This situation in 2005, during 
one of the most extreme rain years on record, demonstrates that the effects rain falling on the canyon, 
borrow areas, and the other undeveloped areas of the project site are localized to these respective areas 
and do not provide ecological services that are different from those in uplands adjacent to these drainage 
and erosion features.  There are no substantial aquatic, wetland, or upland functions or services provided 
by the drainage and erosion features on site.   

3.2 HY DR OMODIF IC AT ION 

3.2.1 Background 

The 2007 Municipal Permit requires implementation of hydromodification assessments for priority 
projects greater than 50 acres. Gregory Canyon Landfill will be subject to these requirements. Following 
are two sections from the 2007 Municipal Permit relating to the  hydromodification requirements 
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D.1.d (10) Downstream Erosion 

"As part of its local SUSMP, each Committee shall develop and apply criteria to Priority Development 
Projects so that runoff discharge rates, durations, and velocities from Priority Development Projects are 
controlled to maintain or reduce downstream erosion conditions and protect stream habitat." 

D.1.g (1) (c) Require Priority Development Projects to implement hydrologic control measures so that 
Priority Development Projects’ post-project runoff flow rates and durations (1) do not exceed pre-project 
runoff flow rates and durations for the range of runoff flows identified under section D.1.g.(1)(b), where 
the increased flow rates and durations will result in increased potential for erosion or other significant 
adverse impacts to beneficial uses, attributable to changes in the flow rates and durations, and (2) do not 
result in channel conditions which do not meet the channel standard developed under section D.1.g.(1)(a) 
for channel segments downstream of Priority Development Project discharge points." 

In response to the requirements of the 2007 Municipal Permit, the County of San Diego will prepare a 
Hydromodification Management Plan (HMP) for review and approval by the RWQCB.  In the meantime, 
the County prepared Interim Hydromodification requirements for use until the HMP is approved. The 
current Interim Hydromodification requirements are effective as of April, 2010.  

3.2.2 Hydromodification Analysis 

3.2.2.1 Gregory Canyon and Access Road 

This project evaluated potential hydromodification impacts by analyzing pre- and post- project flowrates 
and hydrograph volumes. Typically hydromodification impacts are evaluated for flowrates and 
hydrograph volumes less than the 10-year storm event, and are generally evaluated for 2 to 5-year storm 
events (or a percentage of those storm event flows). However, potential hydromodification impacts from 
the project were conservatively evaluated using a full range of flowrates and volumes from the 2- to 100-
year storm event generated from the canyon.  The selection, sizing, and calculations for the stormwater 
treatment Best Management Practices (BMPs) are detailed in the Stormwater Management Plan for the 
project (URS 2007c).  

The goal of the selected project treatment BMPs was to mimic the existing canyon flows and volumes 
tributary to the San Luis Rey River to provide both water quality treatment benefits and to minimize the 
potential for hydromodification impacts.  This will be accomplished through the use of bio-swales and 
natural and/or infiltration areas. Infiltration areas are of adequate size and infiltration capacity to infiltrate 
the required water quality volume as well as the difference between the pre- and post-project condition 
hydrograph runoff volumes for the 2- through 100-year storm events. As a result, no adverse 
hydromodification of the San Luis Rey River is expected.  The outfall locations are shown in Figures 3 
and  4.   

• Outfall 1 - East Desilting Basin: This outfall is the existing main canyon outlet point. Runoff 
from the eastside landfill operating area will be directed to a desilting basin that will provide both 
silt removal and some peak flowrate attenuation benefits. Runoff from the upper east canyon will 
be directed to the outlet in a perimeter drainage channel. To mitigate for the potential for 
increased flowrates and volumes, discharging the basin and from the perimeter drainage channel 
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will be directed with energy dissipation to an existing natural depression/infiltration area 
immediately east of the main canyon thalweg.  The existing area has the required volume and 
infiltration rates to infiltrate proposed flow volumes to mimic natural conditions.  

• Outfall 2 - West Desilting Basin: There is currently no existing defined outfall at the outlet from 
this desilting basin. Runoff from the west side of the landfill will be directed to a desilting basin 
that will provide both silt removal and peak flowrate attenuation benefits. Runoff from the upper 
southwest canyon will be directed with energy dissipation to the outlet in a perimeter drainage 
channel. Flows discharging the basin and from the perimeter drainage channel will be directed to 
the upland areas to the north and west of the desilting basin.  Flows from the desilting basin 
would be directed to level spreaders/energy dissipaters prior to discharge to the flat, highly 
permeable upland area. This design will allow for infiltration of all surface runoff from the west 
side of the landfill prior to reaching the San Luis Rey River.    

• Outfall 3 - Site Facilities Area: Within the site facilities area vehicular activities associated with 
routine operation and the receipt of refuse for disposal could result in trace petroleum 
hydrocarbons and tracking of sediments onto the paved surfaces of the ancillary facilities area 
including the queuing area for the fee booths and scales, main haul road, landfill equipment 
maintenance and re-fueling areas. The source control BMPs to be implemented specific to the 
ancillary facilities areas would include dry measures such as cleaning the paved surfaces of 
sediment with a street sweeper and the use of absorbents for leaks and spills from vehicular 
activities. The equipment maintenance area has been designed to eliminate contact with 
stormwater by conducting operations in a covered area and diverting flows around the entire 
ancillary facilities area. In addition, the hazardous waste storage facility, which is located in the 
ancillary facilities area, would be enclosed with secondary containment. Treatment control BMPs 
will consist of bio-filters around the draining perimeter of the facility.  

As mentioned above the site facilities area propose the use of bio-swales along the draining 
perimeter of the facility pad, pending final engineering design evaluation. Currently it is 
anticipated that bio-swales will be provided along the northwesterly side of the facility.  At the 
time of final grading, bio-swales may be required along the northeasterly sides of the facility. The 
swales will be designed to treat runoff from the entire facility, assuming runoff will be directed 
via sheet flow to the swales. Porous pavement was not considered the best BMP solution at this 
location due to the heavy truck traffic and a fill slope condition along the northwesterly sides of 
the facility pad where the facility runoff will be draining (infiltration above fill slopes is generally 
not recommended from a slope stability standpoint). Mechanical treatment with a media filtration 
device is considered a viable treatment control BMP option, but will be considered only if the 
swales are not considered feasible during detailed design.  

• Outfall 4 - Bridge (South): Runoff from the access road and bridge will be directed to overside 
drains or pipes that will discharge to energy dissipaters. Flows in excess of the water quality 
design flow will sheet flow out into the relatively flat floodplain terrace area where infiltration 
will occur.  

• Outfall 5 - Bridge (North): Runoff from the access road and bridge will be directed to overside 
drains or pipes that will discharge to small energy dissipaters. Flows in excess of the water 
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quality design flow will sheet flow out into the relatively flat floodplain terrace area where 
infiltration will occur.  

3.2.2.2 Borrow Areas 

The borrow areas are isolated from Couser Canyon creek and the San Luis Rey, and they do not have a 
surface nexus to them.  There will be no changes to these existing conditions as a result of use of the 
borrow areas or upon reclamation of the borrow areas.  Use of the borrow areas will not result in 
hydromodification of Couser Canyon creek or the San Luis Rey River. 

3.2.2.3 San Luis Rey River Bridge Crossing 

The following discussion is based upon the floodplain and scour calculations and impacts analysis in the 
Gregory Canyon Landfill EIR (San Diego County 2003) Technical Appendix H.   

Construction of the access road/bridge would result in a localized constriction of the San Luis Rey River. 
However, creation of the new 2.3 acre floodplain outside of the defined OHWM will minimize any 
increases in 100-year flood elevations, caused by the localized constriction of the San Luis Rey River 
resulting from bridge construction. The proposed northerly habitat creation and floodplain modifications 
immediately downstream of the bridge have been designed to maintain the existing channel velocities and 
flood elevations upstream and downstream of those modifications. Grading of the floodplain will reduce 
flooding impacts to a less than significant level. Erosion control measures will minimize erosion with 
scour protection and velocity dissipation BMPs.  The project includes modifications to SR76 at the access 
road entrance to improve sight distance and to facilitate truck turning movements. The proposed widening 
of SR76 will encroach into the 100-year floodplain at its western limits and was assumed to use 2:1 cut 
and fill slopes. This encroachment is minimal and would not impact the 100-year flood elevations or 
channel velocities.  

The proposed landfill footprint and borrow/stockpile areas are not located within the designated 
boundaries of a 100-year floodplain. The access road/bridge would be located within the designated 
boundaries of the 100-year and 500-year floodplains. The access road/bridge is designed to be above the 
highest recorded elevation of the 100-year floodplain so that no significant flooding impacts would occur 
during operations.   

To reduce scour effects, rip-rap or other protective material would be used at the bridge abutments. It may 
also be placed at the low flow culvert at the south end of the bridge structure, and in limited areas along 
the banks of the access road south of the bridge. The exact location of rip-rap placement would be 
determined during the final engineering design phase. No significant flooding or scour impacts would 
occur after implementation of the scour protection measures. 

Scour could also affect a segment of the river (both upstream and downstream) of the bridge. Therefore, 
the proposed bridge and floodplain modifications have been designed to maintain the existing channel 
velocities and flood elevations upstream and downstream of these modifications.  Local scour would 
occur at bridge piers during high flows but these areas would be filled back in during low flow events due 
to the highly dynamic nature of sediment transport within the San Luis Rey River. No significant impacts 
on the beneficial uses of the San Luis Rey River would occur. 
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S E C T ION 4 E V AL UAT ION OF  MITIG AT ION ME AS UR E S  

The project’s impacts are described in the EIR and related documents (San Diego County 2003 and 2007, 
and URS 2006, 2007a through 2007c). The project will result in the temporary impact of less than 0.7 
acres of Federal/State wetlands/waters at the San Luis Rey River for construction of the bridge with an 
additional less than 0.1 acres of permanent fill for bridge piers. Total impacts on riparian vegetation, 
including this 0.8 acres of impact and other aspects of the overall project, include 0.4 acres of southern 
willow scrub, 0.2 acres of cotton-willow riparian forest, and 0.4 acres of disturbed southern-willow scrub. 
Drainage and erosion features in Gregory Canyon and the borrow areas are generally dominated by 
upland vegetation and cover a total of 0.94 acres of various drainage and erosion features (0.43 acres of 
Federal waters of the U.S., 0.32 acres of Federal non-jurisdictional drainages without significant nexus, 
0.11 acres of Federal non-jurisdictional upland features without an ordinary high water mark, and 0.08 
acres of Federal non-jurisdictional isolated drainages as described in USACE (2010)).  This total impact 
of 1.0 acre of riparian habitats will be compensated for through the creation of 2.3 acres of riparian habitat 
at the bridge crossing on the north side of the San Luis Rey River, plus 0.61 acres of restored habitat 
within the temporary construction areas for the bridge.  Additional riparian vegetation will be established 
on 24.1 acres along the San Luis Rey River, and 57.1 acres will be enhanced through removal of weedy 
species within the existing riparian habitat along the San Luis Rey River.  These activities will result in a 
substantial increase in riparian functions along the San Luis Rey River corridor on the property that will 
ensure no decrease in populations of least Bell’s vireo, southwestern willow flycatcher, and arroyo toad, 
as well as likely providing improvements that will increase these populations on a local basis. These 
benefits will also be provided to all wildlife using the San Luis Rey riparian system, including wildlife in 
the uplands surrounding the corridor.  Impacts on these vegetation habitats from the project have been 
determined to be fully compensated for during CEQA compliance through implementation of the overall 
mitigation plan described therein. 

Most of the project’s impacts will occur as a result of development of the landfill, including impacts 
within Gregory Canyon.  As previously discussed, the thalweg of Gregory Canyon is not associated with 
a well-defined stream that flows in most years, and that can be defined by a bankfull stage, although it 
provides a path for occasional shallow concentrated flow of water that occurs during extreme rain events.  
These occasional shallow concentrated flows do not reach the San Luis Rey River, except perhaps in the 
most extreme rain events.  Development of the landfill will result in creation of similar channels around 
both sides of the landfill to direct occasional shallow concentrated flows past the landfill.  The stormwater 
management plan provides for treatment of this type of stormwater runoff so that it will percolate into the 
floodplain of the San Luis Rey River as it presently does, without adverse hydromodification of the San 
Luis Rey River.  Drainage swales have been added north and south of the San Luis Rey River at the 
request of the San Diego Regional Water Quality Control Board to provide drainage/erosion features 
similar to those that will be disturbed by the landfill and borrow areas (Figure 8).  These drainage swales 
will cover 1.19 acres, which is greater than the disturbance of 0.94 acres of ephemeral drainages, and they 
will be dominated by upland vegetation communities, as are the drainage and erosion features in the 
canyon and borrow areas.  Additionally, creation of 2.3 acres of wetland/riparian habitat at the bridge 
crossing provided aquatic functions that exceed overall functional values of drainage and erosion features 
in the canyon and borrow area.  Therefore, no net loss of aquatic or drainage functions in the canyon or 
borrow areas will result from the project, and a net increase in overall biological function relative to these 
features will occur.   
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These and other aspects of the project have been evaluated during CEQA compliance (URS 2006, 2007a 
through 2007c).  Impacts on all biological habitats onsite, including coast live oak woodland (an upland 
vegetation community), were evaluated during CEQA and fully mitigated.  For instance, impacts on coast 
live oak woodlands will be mitigated onsite through the creation of 131.4 acres of floodplain habitat 
supporting coast live oak woodland, some sycamore woodland, coastal sage scrub, and native grasses.  
This creation of habitat in the San Luis Rey River floodplain compensates for impacts on 22.6 acres of 
coast live oak woodland within Gregory Canyon and the borrow areas by creating habitat contiguous with 
the San Luis Rey River riparian zone within a broad corridor that would maximize wildlife use of the San 
Luis Rey River system on the property.  Impacts on these vegetation habitats from the project have been 
determined to be fully compensated for during CEQA compliance through implementation of the overall 
mitigation plan described therein. 

The project design, including mitigation measures, integrate water quality objectives, beneficial uses, and 
water quality control plans and policies adopted by the State Water Resources Control Board and the 
Regional Water Quality Control Board.  Point sources and nonpoint sources of potential pollution shall be 
controlled to protect designated beneficial uses of water with incorporation of the project design features, 
including the stormwater management plan.  There will be no changes in the instream beneficial uses, 
which will be maintained by the project design features, as well as restored and enhanced with the  
project’s mitigation measures. 
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Table 1 
Gregory Canyon Hydrology Summary 

Storm  
Frequency 

6-hour Storm 
Rainfall 
(inches) 

24-hour Storm 
Rainfall 
(inches) 

1993 County Method 
6-hour Storm 

Runoff 
(cfs) 

1993 County 
Method 

24-hour Storm 
Runoff 

(cfs) 

2003 County 
Method 

24-hour Storm 
Runoff 

(cfs) 

2-year 1.5 2.4 0 0 0 

5-year 2.0 3.5 0 4 5 

10-year 2.4 4.1 5 8 31 
25-year 2.8 5.1 11 19 129 

50-year 3.1 5.6 50 105 423 

100-year 3.4 6.2 78 123 - 

 
 

Table 2 
Gregory Canyon Runoff-Frequency Analysis for Downstream Pala Photo 

Storm 
Frequency 

1993 County 
Method 6-

hour Storm 
Runoff  
(cfs)* 

1993 County 
Method 24-
hour Storm 

Runoff  
(cfs)* 

2003 County 
Method 
Nested 
Storm 
Runoff  
(cfs)* 

Cross 
Section  1 
High Flow 

(cfs)** 

Cross 
Section 2 
High Flow 

(cfs)** 

Cross 
Section 3 
High Flow  

(cfs)** 

2-year 0 0 0    
5-year 0 4 5    

10-year 5 8 31 

31 25 21 25-year 11 19 129 

50-year 50 105 423 
* These values taken from July 19, 2004 URS letter Report and are the HEC-1 model runoff flow rates for Gregory Canyon. 
** These values were computed using Manning’s Equation with FlowMaster based on field measured cross sections at the outer 
flood limits shown in the downstream Pala Photo. 
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Table 3 
Designated or Observed Beneficial uses for Inland Surface Waters and Ground Waters  

 
Hydrologic 
Unit Basin 
Number MU

N 

AG
R 

IN
D 

PR
OC

 

GW
R 

FR
ES

H 

PO
W

 

RE
C1

 

RE
C2

 

BI
OL

 

W
AR

M
 

CO
LD

 

W
ILD

 

RA
RE

 

SP
W

N 

Inland Surface 
Waters                 

Designated San 
Luis Rey River 
between Couser 
Canyon and 
Gomez Creek 

903.21 X X X     X X  X X X   

Observed 
Gregory Canyon 
Thalweg 

Within 903.21                

Observed 
Borrow Areas Within 903.21                

                 
Groundwater                 

Designated Pala 
HSA 903.21 X X X             

Observed 
Gregory Canyon Within 903.21                

Observed 
Borrow Areas Within 903.21                

X = Existing Beneficial Use;  P = Potential Beneficial Use; Blank = Beneficial Use not present 
MUN – Municipal and Domestic Supply; AGR - Agricultural Supply; IND – Industrial Services Supply; PROC – Industrial Process Supply; 
GWR - Ground Water Recharge; FRESH - Freshwater Replenishment; POW - Hydropower Generation; REC1–  Contact Recreation; 
REC2 – Non-Contact Recreation;  BIOL - Preservation of Biological Habitats of Special Significance; WARM – Warm Freshwater Habitat:;  
COLD - Cold Freshwater Habitat; WILD – Wildlife Habitat; RARE - Rare, Threatened, or Endangered Species; SPWN - Spawning, 
Reproduction, or Early Development. 
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Figure 6. USACE 2010 Drainages 



 

Figure 7.  January 2010 Storm Rainfall in Gregory Canyon 



 

Figure 8. Drainage Swales 
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APPENDIX I-2 
 

BIOLOGICAL ASSESSMENT FOR THE GREGORY CANYON 
SAN LUIS REY RIVER BRIDGE REPLACEMENT 



































































































































APPENDIX I-3 
 

HABITAT RESTORATION AND RESOURCE MANAGEMENT PLAN FOR 
GREGORY CANYON LANDFILL PROPERTY 



















































































































































































































































APPENDIX J 
 

DRAINAGE CALCULATIONS 

































APPENDIX K 
 

EXCERPTS FROM EVALUATION OF  
AIR TOXICS HEALTH RISKS - FINAL REPORT 

(DAMES & MOORE, JANUARY, 1999) 





























APPENDIX L 
 

SOIL LOSS ANALYSIS 









SOIL LOSS ANALYSIS – PRE-DEVELOPED CONDITION











APPENDIX M 
 

GEOTECHNICAL CONSTRUCTION QUALITY ASSURANCE (CQA) PLAN 
FOR CONSTRUCTION OF THE FINAL COVER SYSTEM 
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1.1 PROJECT REQUIREMENTS  
 

As currently proposed, final cover improvements for the Gregory Canyon Landfill 

will be composed of the following elements: 

 

• Placement of a two (2) foot thick foundation layer composed of random soil 

materials; 

• A 60-mil linear low-density polyethylene (LLDPE) geomembrane placed over 

prepared subgrade; 

• A geocomposite drainage media placed over the LLDPE on relatively flat 

deck areas; and 

• A two (2)-foot thick vegetative cover soil layer composed of approved on-site 

soil materials. 

 

All materials used to construct the final cover must meet or exceed the criteria 

established for each particular layer of the system as indicated on the Project 

Drawings and Specifications.  Any deviation from the Specifications must be pre-

approved by the Geotechnical Consultant and/or Engineer. 

 

 

2.0 RESPONSIBLE PARTIES AND DEFINITIONS 
 

2.1 RESPONSIBLE PARTIES 
 

The responsible parties for all post-closure construction activities, as set forth 

herein, are as follows: 

 

Landfill Owner/Operator 

Gregory Canyon Ltd.  

160 Industrial Street, Suite 200 

San Marcos, California 92708 

Phone:  (760) 471-2365 

 

Landfill Engineer 

Bryan A. Stirrat & Associates 

1360 Valley Vista Drive 

Diamond Bar, California  91765 

Phone:  (909) 860-7777 
 

Geotechnical CQA Consultant 

GeoLogic Associates 

16885 W. Bernardo Drive, Suite 305 

San Diego, California  92127 

Phone:  (858) 451-1136 



































































APPENDIX N 
 

GEOTECHNICAL CONSTRUCTION QUALITY ASSURANCE (CQA) PLAN 
FOR CONSTRUCTION OF THE LINER SYSTEM 
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In slope areas (gradient steeper than 5:1 horizontal:vertical) the liner system will 

be composed of the following elements: 
 

• Subgrade prepared to the requirements of the Project Documents; 
 

• A minimum two (2) foot thick compacted soil liner yielding a permeability of 

less than 1.0 x 10
-7

 cm/sec; 
 

• A 60-mil thick double-sided textured HDPE geomembrane; 
 

• A geosynthetic clay liner (GCL); 
 

• A 60-mil thick single-sided textured HDPE geomembrane (textured side 

placed down); 
 

• A sixteen (16) ounce per square yard non-woven geotextile placed 

immediately on top of the geomembrane; 
 

• A minimum two (2) foot thick protective soil cover (operations layer) 

composed of select on-site soil materials.  Said materials shall be screened to 

exclude particles in excess of one-inch in maximum dimension. 

 

All materials used to construct the composite liner system must meet or exceed 

the criteria established in this CQA document and the Project Plans and 

Specifications.  Any deviation from these criteria must be pre-approved by the 

Engineer and the Geotechnical CQA Consultant. 

 
2.0 RESPONSIBLE PARTIES AND DEFINITIONS 

 
2.1 RESPONSIBLE PARTIES 

 

The responsible parties for all composite liner system construction activities at the 

GCLF, as set forth herein, are as follows: 

 
Landfill Owner/Operator:  

 

 Gregory Canyon Ltd.  

160 Industrial Street, Suite 200 

San Marcos, California 92708 

Phone: (760) 471-2365 
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Landfill Engineer: 

 

   Bryan A. Stirrat & Associates 

   1360 Valley Vista Drive 

 Diamond Bar, California  91765 

   Phone:  (909) 860-7777 

 
  Construction Manager: 

 
   To Be Determined 

 
  Geotechnical CQA Consultant: 

 
   To Be Determined 

 
2.2 DEFINITIONS 

 
"Construction Manager" - Person(s) or firm(s) authorized by the Owner to manage 

and oversee the administration of the Construction Contract.  The Construction 

Manager shall be responsible for evaluating lines and grades (survey control) for 

the individual liner elements as well as verification of payment request, submittal 

acceptance, and change orders. 

 
"Contractor" - The firm responsible for all elements of construction of the 

containment system.  In this regard, the Contractor’s responsibilities includes but 

are not limited to: preparation of subgrade and supporting surfaces (generally soil) 

for the geosynthetic installation; installation of the HDPE and geosynthetics; and 

placing earth and granular materials over the installed synthetic systems.  The 

Contractor is further responsible for all activities of Subcontractors including but 

not limited to the geosynthetics Subcontractor. 

 
"Geosynthetics" - A generic classification given to synthetic (man-made plastic 

and fabric) materials used in geotechnical and construction applications.  Included 

are geomembrane or flexible membrane liners (i.e., HDPEs), geotextiles, 

geosynthetic clay liner (GCL), geonets, geogrids, geocomposites and geocells.  At 

the GCLF, the term geosynthetics is used to refer to the HDPE, GCL, 

geocomposites  and geotextiles. 

 
"Geosynthetic Subcontractor" - The firm responsible for handling, storing, 

placing, seaming, and other aspects of the installation of the geosynthetics 

included in the composite liner system. 

 





































































































































APPENDIX O 
 

POST-CLOSURE MAINTENANCE AND MONITORING FORMS













APPENDIX P 
 

FINANCIAL ASSURANCE DOCUMENTATION 

















 

 TRUST AGREEMENT/DEPOSITORY TRUST 
 
  SCHEDULE A 
 
 
 
 
This Agreement demonstrates financial assurance for the following cost estimate(s) and/or operating liability for the 
following facility(ies): 
 

Solid Waste Information 
System Number 
 
 

Name of Facility(ies) Address of Facility(ies) Cost Estimates and or 
operating liability coverage 
For Which Financial 
Assurance is Being 
Demonstrated by This 
Agreement 

37-AA-0032 
 

Gregory Canyon Landfill 

 
9708 Pala Road, Pala, 
California 92059 

Closure:        $26,037,130 

Postclosure:       $29,555,100 

Corrective Action:$7,618,060 

Per Occurrence:        -0- 

Annual Aggregate:     -0- 
 
Total:  $63,210,290 

 
 
 
 
 
 
The cost estimates listed here were last adjusted on  _January 26, 2011_______________________ 
       Date  
 
 





APPENDIX Q 
 

SAN LUIS REY MUNICIPAL WATER DISTRICT AGREEMENT 
DATED APRIL 1996 

AND 
FIRST SUPPLEMENT 
DATED JUNE 2004 



SAN LUIS REY MUNICIPAL WATER DISTRICT AGREEMENT 
DATED APRIL 1996 



































































































































FIRST SUPPLEMENT 
DATED JUNE 2004 











































APPENDIX R 
 

CLOSURE AND POST-CLOSURE COST ESTIMATE  
BACK-UP INFORMATION 



















































































APPENDIX S 
 

TENTATIVE WASTE DISCHARGE REQUIREMENTS AND MONITORING 
AND REPORTING PROGRAM ORDER NO. R9-2009-004 























































































































































































APPENDIX T 
 

MEMORANDUM – TRASH BMPs FOR BRIDGE 







APPENDIX U 
 

SITE CAPACITY 
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